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 aLh ul0ft  (Algebra) 
1.0 k'g/fjnf]sg (Review) 

  tn lbOPsf s'g s'g ;DaGwx¿ kmng x'g\, cWoog u/L sf/0f vf]Hg'xf];\ / 5nkmn 

ug'{xf];\ . 

 R1 = {(-4, 3),(0, 3),(5, 3)} 

 R2 = {(-1, 4), (3, 7),(0, 1),(4, -3)} 

 R3 = {(8, -5), (8, 5),(1, 4)} 

  E(t) = 1000(100 – t) + 580(100 – t)2 lbOPsf] cj:yfdf t1 = 95 / t2 = 100 
 eP E(t1) / E(t2) sf] dfg slt slt x'G5 < kQf nufpg'xf];\ . 

  N n] k|fs[lts ;ª\Vofx¿sf] ;d"x hgfpF5 . f: N N  / g: N N  nfO{ f(x) = x3 
/ g(x) = 2x – 3  ;"qåf/f kl/eflift ul/Psf] 5 . s] kmngx¿ f  / g, Ps Ps kmng 

(one to one function) x'g\ < kQf nufpg'xf];\ .  

  ;Dk"0f{ kmng (onto function) / ck"0f{ kmng (Into function) k|To]ssf] Pp6f 

 pbfx/0f n]Vg'xf];\  

ofb /fVg'xf];\ M N, R, Q, Z n] j|mdzM k|fs[lts ;ª\Vofx¿, jf:tljs ;ª\Vofx¿, cfg'kflts 

;ª\Vofx¿ / k"0ff{ª\sx¿sf] ;d"xnfO{ hgfpF5g\ . 

dfly lbOPsf dWo] R1 / R2 kmngx¿ x'g\ . sIff ( df lbOPsf kmngx¿sf cfwf/df 

xfdL cGo k|Zgx¿sf] pQ/ kQf nufpg ;S5f}F . 

1.1 lahLo kmng (Algebraic Function)  

 l;wf /]vfsf] ;dLs/0f y = 2x + 5 df 5 / 2 n] n]vflrqdf s] s]nfO{ hgfpF5g\ < 

 n]vflrq lvrL b]vfpg'xf];\ .  

 l;wf /]vfdf m / c sf] dfg kl/jt{g ub}{ hfFbf y = mx+c sf] HofldtLo :j¿kdf 

 s] kl/jt{g x'G5 < 5nkmn ug'{xf];\ .  

 

 

  

aLh ul0ftLo ;dLs/0fx¿ 𝑓(𝑥) = 3𝑥 + 5, 𝑔(𝑥) = 𝑥2 − 𝑥 + 4; ℎ(𝑥) = 𝑥3 + 6𝑥 +

7; 𝑝(𝑥) = 𝑥; 𝑘(𝑥) = 5 cflb aLh ul0ftLo kmngsf pbfx/0fx¿ x'g\ . logLx¿sf] gfd 

;aeGbf 7'nf] 3ftfª\s ePsf] kbsf cfwf/df /flvPsf] x'G5 . oL kmngx¿sf af/]df 

lgDgcg';f/ lj:tf/ ul/Psf] 5 M 

aLh ul0ftLo ;dLs/0fnfO{ g} lahLo kmng ( Algebraic Fucntion ) elgG5, 

h;sf] If]q (Range) / k|efj If]q (Domain) kl/eflift x'G5 . 

 

 

PsfO 1   
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(a) /]vLo kmng (Linear function)  

;dLs/0f y = 4x + 5 nfO{ n]vflrqdf b]vfpFbf s:tf] /]vf aG5 < 5nkmn ug'{xf];\ . 

dfgf}F m / c b'O{ jf:tljs ;ª\Vofx¿ (Real Numbers) 5g\ . f:AB Pp6f kmng 5 

h'g f(x) = mx + c cyjf y = mx + c 5 . hxfF xA / f(x)B cyjf yB åf/f 
kl/eflift 5 . 

o;/L kl/eflift kmngnfO{ n]vflrqdf k||:t't ubf{ kmngnfO{ l;wf /]vfn] hgfOG5 . To;}n] 

pSt kmngsf] gfd /]vLo kmng /flvPsf] xf] . 

k'g M f(x) = mx+c df m=1 / c=2 lnFbf 

f(x) = x+2 x'g hfG5 . pSt kmngnfO{ 

n]vflrqdf lgDgfg';f/ b]vfpg ;lsG5 M 

 dfly lbOPsf] /]vLo kmng f(x) = mx + c 
df m = 0 eP f(x) = c cyjf y=c x'G5 . 
o:tf] kmngnfO{ cr/ kmng (constant 
function) elgG5 . To:t} m = 1 / c = 0 
eP f(x) = x cyjf y = x x'G5 . o:tf] 

kmngnfO{ PsfTds kmng (Identity 
function) elgG5 . logLx¿nfO{ klg 

n]vflrqdf b]vfpg ;lsG5 . pbfx/0fsf 

nflu f(x) = 4 Pp6f cr/ kmng xf] eg] 

y – x = 0 PsfTds kmng xf] .  

(b) ju{3ftLo kmng (Quadratic function) 

f(x) = 2x2 + 3x + 5 / f(x) = 3x + 5 df s] leGgtf 5 < s] x2 sf] u'0ffª\s C0ffTds 

klg x'g ;S5 < 5nkmn ug'{xf];\ . To:t} tn lbOPsf lrqx¿ klg cjnf]sg ug'{xf];\ .  

dfgf}F a, b / c jf:tljs ;ª\Vofx¿ 5g\  f 
: A B Pp6f kmng xf] h'g f(x) = ax2 + 
bx + c (a≠0) :j¿kdf kl/eflift 5 . 

o;/L kl/eflift kmngnfO{ ju{3ftLo 

kmng elgG5 . ju{3ftLo kmngnfO{ 

:t/Lo :j¿kdf 𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 +

𝑘, 𝑎 ≠ 0 klg n]Vg ;lsG5 . hxfF  ℎ, 𝑘 ∈

𝑅 x'G5 . o;/L kl/eflift kmngnfO{ 

n]vflrqdf k|:t't ubf{ aGg] af6f]nfO{ 

kf/faf]nf (parabola) elgG5 h;sf] cIf 

7f8f] /]vf 𝑥 = ℎ tyf zLif{laGb' (ℎ, 𝑘) 

x'G5 . 𝑎 > 0  lbOPsf] cj:yfdf jj|msf] 
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d'v dflylt/ (upward) / 𝑎 < 0 lbOPsf] cj:yfdf jj|msf] d'v tnlt/ (downward) 
kmls{Psf] x'G5 . 

pbfx/0fsf nflu 𝑓(𝑥) = −𝑥2 + 6𝑥 − 8  nfO{ 

n]vflrqdf lgDgcg';f/ b]vfpg ;lsG5 M 

 oxfF, 𝑓(𝑥) = −𝑥2 + 6𝑥 − 8  nfO{ :t/Lo 

 :j¿kdf  𝑓(𝑥) = −(𝑥2 − 6𝑥) − 8 

         =– (𝑥2 − 6𝑥 + 9) + 9 − 8 

         = −(𝑥 − 3)2 + 1 n]Vg ;lsG5 . 

 𝑓(𝑥) = −𝑥2 + 6𝑥 − 8 sf] zLif{laGb' = (3,1)  / 
 cIf x=3  x'G5 . oxfF jj|msf] d'v tnlt/  

 kmls{G5 . 

 

 

 To:t}, 𝑓(𝑥) = 𝑥2 + 10𝑥 + 19  nfO{ :t/Lo 

 :j¿kdf n]Vbf,  

 = (𝑥2 + 10𝑥 + 25) − 25 + 19  

 = (𝑥 + 5)2 − 6 x'G5 . 𝑓(𝑥) = 𝑥2 + 10𝑥 + 19 
 sf] zLif{laGb' =(-5, -6) / cIf x = -5 x'G5 . oxfF 

 jj|msf] d'v zLif{laGb'af6 dflylt/ kmls{G5 .  

 𝑓(𝑥) = 𝑎𝑥2
cyjf 𝑦 = 𝑎𝑥2 (𝑎 ≠ 0) sf] 

 zLif{laGb'  ;w}F (0,0) / cIf y-axix x'G5 . 

(c) 3g3ftLo kmng (cubic function) 

kmng y = x3 df x sf] 3ft slt 5 < x3 sf] 

u'0ffª\s slt 5 < s] o;nfO{ n]vflrqdf b]vfpg ;lsG5 xf]nf < 5nkmn ug'{xf];\ . 

dfgf}F a, b, c / d jf:tljs ;ª\Vofx¿ x'g\ . (𝑎 ≠ 0)  sf nflu kl/eflift kmng 𝑓(𝑥) =

𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑  nfO{ 3g3ftLo kmng elgG5 . olb 𝑏 = 𝑐 = 𝑑 = 0 eP pSt 

kmngnfO{ 𝑓(𝑥) = 𝑎𝑥3 cyjf 𝑦 = 𝑎𝑥3 :j¿kdf n]Vg ;lsG5 . olb 𝑓(𝑥) = 𝑎𝑥3  df 
𝑎 = 1 / 𝑎 = −1 lnFbf kmngx¿ j|mdzM 𝑓(𝑥) = 𝑥3

/ 𝑓(𝑥) = −𝑥3 k|fKt x'G5g\ . 𝑓(𝑥) =

𝑥3 sf] zLif{laGb' (0,0)/ pSt zLif{laGb'af6 n]vflrq ;dldtLo x'G5 . oL kmngx¿nfO{ 

n]vflrqdf lgDgcg';f/ b]vfpg ;lsG5 M 
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cEof; 1.1.1 

1. tn lbOPsf kmngx¿sf] pbfx/0f;lxt kl/efiff n]Vg'xf];\ . 

(a) aLhLo kmng (Algebraic Function) 

(b) /]vLo kmng (Linear Function) 

(c) ju{3ftLo kmng (Quadratic Function) 

(d) 3g3ftLo kmng (Cubic Function) 
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2.  tn lbOPsf n]vflrqx¿ /]vLo, ju{ / 3g3ftLodWo] s'g k|sf/sf kmngx¿ x'g\, 

 n]Vg'xf];\ . 

             

             

 

(a) (b) 

(c) (d) 
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3.  b'O{ cf]6f gu/kflnsfx¿df Ps xKtfdf vkt x'g] u'0f:t/Lo vfgf (quality food) 
 sf] kl/df0f d]l6«s 6g (x) / d"No ?= xhf/df (y)  lbOPsf] 5 . 

 b'j} tYofª\sx¿nfO{ n]vflrqdf k|:t't ug{'xf];\ / s'g /]vLo kmng xf] < kQf 

 nufpg'xf];\ . 

 (a) gu/kflnsf …sÚ 

x 10 20 30 40 50 60 70 

y 50 100 150 200 250 300 350 

 (b) gu/kflnsf …vÚ  

x 10 20 30 40 50 60 70 

y 10 30 70 130 210 310 430 

4.  (a) -5  b]lv 5 ;Ddsf k"0ff{ª\sx¿nfO{ 𝑥 / ltgLx¿sf] ju{nfO{ 𝑦 cyjf 𝑓(𝑥) dfgL  

  kmng f(x) = x2 nfO{ n]vflrqdf k|:t't ug'{xf];\ . 

 (b)  -4  b]lv 4 ;Ddsf k"0ff{ª\sx¿nfO{ x / ltgLx¿sf 3g (cube) nfO{ 𝑦 cyjf  

  𝑔(𝑥) dfgL kmng 𝑔(𝑥) =  𝑥3
 nfO{ n]vflrqdf b]vfpg'xf];\ . 

5.  cfˆgf] z/L/sf] tfkj|md nuftf/ Ps xKtf;Dd Pp6} ;dodf gfKg'xf];\ . lbgnfO{ 𝑥 − 

 cIfdf / tfkj|mdnfO{ 𝑦 −  cIfdf b]vfO{ k|fKt ljj/0fnfO{ n]vflrqdf k|:t't u/L 

 s:tf] n]vflrq aG5 < 5nkmn ug'{xf];\ . 

 

(e) (f) 
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1.1.2.  lqsf]0fldtLo kmng (Trigonometric Function)  

 dfgf}F 𝑓(𝑥) = 2𝑥 + 3 / 𝑔(𝑥) = 4𝑥2 − 9 s'g} b'O{ aLh ul0ftLo kmngx¿ x'g\ . 

ca, 𝑓(𝑥) + 𝑔(𝑥), 𝑓(𝑥) − 𝑔(𝑥), 𝑓(𝑥) × 𝑔(𝑥), 𝑔(𝑥) ÷ 𝑓(𝑥)  kQf nufpg'xf];\ . 

lqsf]0fldtLo cg'kftx¿ sin, cos / tan df  sf] dfg sltb]lv slt;Dd lng ;lsG5 

xf]nf < s] sinx / siny nfO{ aLh ul0ftLo kmngx¿ h:t} M Pscfk;df hf]8, 36fp, 

u'0fg / efu ug{ ;lsG5 xf]nf < 5nkmn ug'{xf];\, h:t} M sin30° = 
1

2
, sin60° = 

√3

2
 / 

sin90° = 1 eP, s] sin90° = sin30° + sin60° x'G5 < 5nkmn ug'{xf];\ . 

 

 

 
  

dfgf}F klxnf] rt'yf{Fzdf 𝑃(𝑥, 𝑦) s'g} Pp6f laGb' 5 . 

𝑃𝑄  OX lvrL 𝑂𝑃 nfO{ hf]8f}F . ;dsf]0f lqe'h 𝑃𝑄𝑂  

df 𝑃𝑂𝑄 =  dfgf}F lqe'h 𝑃𝑄𝑂 df 𝑂𝑄 = 𝑥, PQ = y 

eP 𝑂𝑃 = √𝑥2 + 𝑦2
 -kfOyfuf]/; ;fWocg';f/_  

x'G5 . 

 ;dsf]0f lqe'h 𝑃𝑄𝑂  df kl/eflift 6 cf]6f 

 lqsf]0fldtLo cg'kftx¿ 𝑠𝑖𝑛, 𝑐𝑜𝑠, 𝑡𝑎𝑛, 𝑐𝑜𝑠𝑒𝑐,  

 𝑠𝑒𝑐  tyf 𝑐𝑜𝑡  nfO{ x / 𝑦  sf :j¿kdf JoSt 

 ug'{xf];\ .  

 x = 0 / y = 0 x'Fbf s'g s'g lqsf]0fldtLo kmngx¿  

 kl/eflift x'Fb}gg\ < 5nkmn ug'{xf];\ . 𝑠𝑖𝑛, 𝑐𝑜𝑠 /  𝑡𝑎𝑛 sf] Go"gtd / dxQd dfg 

 slt slt xf]nf, 5nkmn   

 ug'{xf];\ . 

s] sin(x+2) = sinx x'G5 < 

s] cos(x + 2) = cosx x'G5 < 

s] tan(x + ) = tanx x'G5 < 

 

 

 

 

 

lqsf]0fldtLo kmngx¿n], aLh ul0ftLo kmngsf] h:tf] hf]8, 36fp, u'0fg / efusf 

u'0fx¿ ;Gt'i6 ub}{gg\ . To:f}n] logLx¿nfO{ clahLo kmng (Transcendental 

Function) elgG5 . 

olb k sf] ;a}eGbf ;fgf] wgfTds dfgsf nflu f(x + k) = f(x) eP kmng f sf] k]l/o8 

k  x'G5 . hxfF x ∈ domain f  x'G5 . tan(x + π) = tanx,  sin(x + 2π) =

sinx, cos(x + 2π) = cosx x'gfn] tanx, sinx / cosx sf] k]l/o8 j|mdzM π, 2π / 2π 

x'G5 . 

    f(x) = sinx df  

    x = 0 b]lv 2  

    ;Ddsf] jj|m Ps 

    k"0f{sfn  period) 

    x'G5 . 
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 oxfF xfdL 𝑦 = 𝑠𝑖𝑛𝐴 (−2𝜋 ≤ 𝐴 ≤ 2𝜋), 𝑦 = 𝑐𝑜𝑠𝐴 (−2𝜋 ≤ 𝐴 ≤ 2𝜋) / 

 𝑦 = 𝑡𝑎𝑛𝐴 (−2𝜋 ≤ 𝐴 ≤ 2𝜋) sf] n]vflrq ;DaGwL cWoog ug]{ 5f}F . 

(a)  𝒚 = 𝒔𝒊𝒏𝒙 (−𝟐𝝅 ≤ 𝒙 ≤ 𝟐𝝅) sf] n]vflrq  

 xfdLn] 𝑦 = 𝑠𝑖𝑛𝑥 sf nflu lgDg lnlvt laGb'x¿nfO{ n]vflrqdf cª\lst u/f}F . 

(0,0), (
𝜋

2
, 1) , (𝜋, 0), (

3𝜋

2
, −1) , (2𝜋, 0), (

−𝜋

2
, −1) , (−𝜋, 0), (−

3𝜋

2
, 1)  / (−2𝜋, 0) 

hxfF 𝑥 n]−2𝜋 b]lv 2𝜋 ;Ddsf dfgx¿nfO{ hgfpF5g\ . dflysf laGb'x¿nfO{ tflnsfdf 

lgDgcg';f/ k|:t't ug{ ;lsG5 M 

𝑥 −2𝜋 
−

3𝜋

2
 

−𝜋 −
𝜋

2
 0 𝜋

2
 𝜋 3𝜋

2
 

2𝜋 

𝑦 = 𝑠𝑖𝑛𝑥 0 1 0 -1 0 1 0 -1 0 

 oL ;a} laGb'x¿nfO{ n]vflrqdf cª\sg u/L jj|m /]vf lvRbf tn lbOP h:t} lrq  

 aG5 . pSt n]vflrqdf f(x) = sinx sf] dfg 36Ldf slt / a9Ldf slt x'G5 kQf 

 nufpg'xf];\ M  

 

 (b)  𝒚 = 𝒄𝒐𝒔𝒙 (−𝟐𝝅 ≤ 𝒙 ≤ 𝟐𝝅) sf] n]vflrq  

𝑦 = 𝑐𝑜𝑠𝑥 sf nflu klg 𝑦 = 𝑠𝑖𝑛𝑥 sf] h:t} lgDg laGb'x¿ -tflnsfdf b]vfPcg'¿k_ 

n]vflrqdf cª\sg (plot) ug'{xf];\ . clª\st laGb'x¿nfO{ jj|m /]vfn] hf]8\bf  

𝑦 = 𝑐𝑜𝑠𝑥 sf] n]vflrq k|fKt x'G5 . f(x) = cosx sf] Go"gtd dfg / clwstd dfg slt  

slt x'G5, eGg'xf];\ < 

x −2𝜋 
−

3𝜋

2
 

−𝜋 −
𝜋

2
 0 𝜋

2
 𝜋 3𝜋

2
 

2𝜋 

𝑦 = 𝑐𝑜𝑠𝑥 1 0 -1 0 1 0 -1 0 1 
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 n]vflrq M 𝑦 = 𝑐𝑜𝑠𝑥 (−2𝜋 ≤ 𝑥 ≤ 2𝜋) 

(c)   𝒚 = 𝒕𝒂𝒏𝒙(−𝟐 𝝅 ≤ 𝒙 ≤ 𝟐𝝅) sf] n]vflrq, 

 𝑦 = 𝑡𝑎𝑛𝑥    sf nflu 𝑥 =
𝜋

2
, / 𝑥 = −

𝜋

2
 tyf 𝑥 = −

3𝜋

2
 / 𝑥 =

3𝜋

2
, df kmngsf] dfg 

kl/eflift x'Fb}g . pSt :yfgdf kmngsf] k|ltlaDanfO{ n]vflrqdf cª\sg ug{ ;lsFb}g . 

ckl/eflift eGgfn] s'g} lglZrt laGb'df lbOPsf] kmngsf] k|ltlaDa kQf nufpg g;Sg' 

xf] . To;}n] 𝑥 = −
3𝜋

2
, −

𝜋

2
,

𝜋

2
, / 

3𝜋

2
  eP/ hfg] /]vfn] 𝑦 = 𝑡𝑎𝑛𝑥 sf] jj|mnfO{ glhsaf6 

5f]Psf] h:tf] b]lvG5 . cyjf oL /]vfx¿nfO{ :kz{ ug]{ u/L jj|m /]vf 𝑦 = 𝑡𝑎𝑛𝑥  sf 

dfgx¿ tn tflnsfdf lbOPe}Fm cª\sg ug{ ;lsG5 . 

 𝑦 = 𝑡𝑎𝑛 𝑥 sf] n]vflrq tn u|fkmdf b]vfOP h:t} x'G5 . 

 

n]vflrq M 𝑦 = 𝑡𝑎𝑛𝑥(−2 𝜋 ≤ 𝑥 ≤ 2𝜋) 

𝑥 −2𝜋 
−

3𝜋

2
 

−𝜋 −
𝜋

2
 0 𝜋

2
 𝜋 3𝜋

2
 

2𝜋 

y = 
tanx 

1 -ckl/eflift_ -1 -ckl/eflift_ 1 -ckl/eflift_ -1 -ckl/eflift_ 1 
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ca, lgDg k|Zgx¿df 5nkmn u/f}F M 

(i)  y = sinx sf nflu x sf] dfg sltb]lv slt;Dd lng ;lsG5 <  

(ii)  y = tanx sf nflu x sf] dfg sltb]lv slt;Dd lng ;lsG5 <  

(iii)  y = cosx sf nflu x sf] dfg sltb]lv slt;Dd lng ;lsG5 <    

 

cEof; M 1.1.2 

1. tn lbOPsf kmngx¿sf] lj:tf/ If]q n]Vg'xf];\ M  

 (a) f(x) = sinx  (b) f(x) = cosx  (c) f(x) = tanx 

2.  tn lbOPsf kmngx¿sf] lkl/o8 (period) n]Vg'xf];\ M 

 (a) y = sinx  (b) y = cosx  (c) y = tanx 

3. n]vflrqdf b]vfpg'xf];\ M 

(𝑎) 𝑓(𝑥) = 𝑠𝑖𝑛𝑥  (−𝜋 ≤ 𝑥 ≤ 𝜋)     (𝑏) 𝑓(𝑥) = 𝑐𝑜𝑠𝑥 (−𝜋 ≤ 𝑥 ≤ 𝜋)   

(𝑐) 𝑓(𝑥) = 𝑡𝑎𝑛𝑥  (−
𝜋

2
≤ 𝑥 ≤

𝜋

2
)             (𝑑) 𝑔(𝑥) = 𝑠𝑖𝑛𝑥 (−2𝜋 ≤ 𝑥 ≤ 𝜋) 

(𝑒) 𝑔(𝑥) = 𝑐𝑜𝑠𝑥  (−2𝜋 ≤ 𝑥 ≤ 𝜋)       (𝑓) 𝑔(𝑥) = 𝑡𝑎𝑛𝑥 (−𝜋 < 𝑥 < 𝜋)      

4. b}lgs hLjgdf 𝑦 = 𝑠𝑖𝑛𝑥 / 𝑦 = 𝑐𝑜𝑠𝑥 sf] n]vflrq sxfF sxfF k|of]u ePsf] x'G5 . vf]hL 

 u/L k|ltj]bg tof/ u/L sIffsf]7fdf k|:t't ug'{xf];\ . 

 

1.1.3  ;+o'St kmng (The composition of functions) 

 dfgf}F f = {(1,2) , (3,5), (4,1)} / g = {(2,3), (5,1), (1,3)} 5g\ .  

 ;d"xdf 5nkmn u/L tn lbOPsf k|Zgx¿sf] pQ/ lbg'xf];\ M 

 (i) f(1) slt x'G5 <  (ii) g(f(1)) slt x'G5 < 

 (iii) g(1) slt x'G5 <  (iv) f(g(1)) slt x'G5 < 

 (v) s] g(f(1)) / f(g(1)) n] Pp6} dfg lbG5g\ < 

 (vi) s] g(f(1)) nfO{ g(1) x f(1) n]Vg ;lsG5 < 
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dfgf}F k|To]s 𝑥 ∈ 𝐴 sf nflu 𝑓: 𝐴 → 𝐵 / k|To]s 𝑓(𝑥) ∈ 𝐵 sf nflu 𝑔: 𝐵 → 𝐶 5 . ca 

k|To]s 𝑥 ∈ 𝐴 sf nflu Pp6f dfq 𝑔(𝑓(𝑥) ∈ 𝐶 kl/eflift x'g] kmngnfO{ 𝑔𝑜𝑓: 𝐴 →

𝐶 elgG5 .  

o;nfO{ 𝑔 ;+o'St kmng 𝑓 cyjf 𝑔 sDkf]lh6 𝑓 egL k9\g ;lsG5 . "Combination of 
𝑓  𝑎𝑛𝑑  𝑔  / Composition of g  𝑎𝑛𝑑 𝑓"  b'O{ km/s km/s kmng x'g\ . 𝑓𝑔(𝑥) = 𝑓(𝑥) ×

𝑔(𝑥) nfO{ Combinaiton of f and g cyjf kmng 𝑓 / 𝑔 sf] u'0fgkmn egL kl9G5 . k'gM 

(𝑔𝑜𝑓)(𝑥) = 𝑔(𝑓(𝑥)) nfO{ "Composition of 𝑔 𝑎𝑛𝑑 𝑓" cyjf 𝑓 / 𝑔 sf] ;+o'St kmng 

egL kl9G5 . logLx¿n] lbg] glthf klg km/s km/s x'G5 . 

dfgf}F, 𝐴 = {1, 2, 3, 5}  df 𝑓: 𝐴 → 𝐴,  nfO{ 𝑓 = {(1, 5), (2, 1), (3, 3), (5, 2)}  /  

𝑔: 𝐴 → 𝐴 nfO{ 𝑔 = {(1, 3), (2, 1), (3, 2), (5, 5)} åf/f kl/eflift ul/Psf] 5 .  

 𝑓𝑜𝑔  / 𝑔𝑜𝑓 nfO{ lgDgcg';f/ kQf nufpg ;lsG5 M 

 

  𝑓𝑜𝑔 = {(1, 3), (2, 5), (3, 1), (5, 2)} 

o;nfO{ o;/L klg kQf nufpg ;lsG5 M 

(𝑓𝑜𝑔)(1) = 𝑓(𝑔(1)) = 𝑓(3) = 3 

(𝑓𝑜𝑔)(2) = 𝑓(𝑔(2)) = 𝑓(1) = 5 

(𝑓𝑜𝑔)(3) = 𝑓(𝑔(3)) = 𝑓(2) = 1 

(𝑓𝑜𝑔)(5) = 𝑓(𝑔(5)) = 𝑓(5) = 2 

  𝑓𝑜𝑔 = {(1, 3), (2, 5), (3, 1), (5, 2)} 

 To:t} 𝑔𝑜𝑓 sf nflu 
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(𝑔𝑜𝑓)(1) = 𝑔(𝑓(1)) = 𝑔(5) = 5 

(𝑔𝑜𝑓)(2) = 𝑔(𝑓(2)) = 𝑔(1) = 3 

(𝑔𝑜𝑓)(3) = 𝑔(𝑓(3)) = 𝑔(3) = 2 

(𝑔𝑜𝑓)(5) = 𝑔(𝑓(5)) = 𝑔(2) = 1 

  𝑔𝑜𝑓 = {(1, 5), (2, 3), (3, 2), (5, 1)}

ct M gof / fog Nofpg] glthf km/s km/s 5 .  

ca, f(x) = x + 1 ; x  R 

g(x) = 2x – 3 ; x  R nfO{ n]vflrqdf b]vfpg'xf];\ .  

To:t} (fog) (x)  / (gof) (x) nfO{ klg ;f]xL n]vflrqdf b]vfpg'xf];\ . k|fKt glthfsf 

af/]df sIffsf]7fdf 5nkmn ug'{xf];\ .  

pbfx/0fx¿ 

1. dfgf}F 𝑓: 𝑅 → 𝑅: 𝑓(𝑥) = 2𝑥 + 1 / 

   ctM 𝑔: 𝑅 → 𝑅: 𝑔(𝑥) = (𝑥2 − 2) lbOPsf] 5 . 

 (a) (fof) (x)  (b) (gof) (x) (c) (fog) (x) (d) (gog)(x) kQf nufpg'xf];\ . 

;dfwfg 

oxfF, 𝑓(𝑥) = 2𝑥 + 1 / 𝑔(𝑥) = 𝑥2 − 2  lbOPsf] 5 . 

(a) (𝑓𝑜𝑓)(𝑥) = 𝑓(𝑓(𝑥)) = 𝑓(2𝑥 + 1)   = 2(2𝑥 + 1) + 1 

                                                    = 4x + 2 + 1 

            = 4x + 3 

(b) (𝑔𝑜𝑓)(𝑥) = 𝑔(𝑓(𝑥)) = 𝑔(2𝑥 + 1)   = (2𝑥 + 1)2 − 2 

                                        = 4𝑥2 + 4𝑥 + 1 − 2 

                                                                          = 4𝑥2 + 4𝑥 − 1 

(c)   (𝑓𝑜𝑔)(𝑥) = 𝑓(𝑔(𝑥))    = 𝑓(𝑥2 − 2) 

                                      = 2(𝑥2 − 2) + 1 
                                = 2𝑥2 − 4 + 1 

                                    = 2𝑥2 − 3     

(d)   (𝑔𝑜𝑔)(𝑥) = 𝑔(𝑔(𝑥))   = 𝑔(𝑥2 − 2) 

                                     = (𝑥2 − 2)2 − 2                             
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                                     = 𝑥4 − 4𝑥2 + 4 − 2 

                                       = 𝑥4 − 4𝑥2 + 2    

2. olb 𝑓: 𝑁 → 𝑁: 𝑓(𝑥) = 2𝑥 / 𝑔: 𝑁 → 𝑅: 𝑔(𝑥) = 3𝑥 + 4 lbPsf] 5 eg] (𝑓𝑜𝑔)(4) / 

 (gof)(3) kQf nufpg'xf];\ . s] (𝑔𝑜𝑓)(−2) kl/eflift x'G5 < 

 ;dfwfg 

 oxfF, 𝑓(𝑥) = 2𝑥;  𝑥 ∈ 𝑁 / 

      𝑔(𝑥) = 3𝑥 + 4;  𝑥 ∈ 𝑁 5 . 

        To;}n], (𝑓𝑜𝑔)(4) = 𝑓(𝑔(4)) 

                                = 𝑓(3 × 4 + 4) 

                                = 𝑓(12 + 4) 

                                = 𝑓(16) 

                                = 2 × 16 

                                = 32 

        /  (𝑔𝑜𝑓)(3) = 𝑔(𝑓(3))  

                     = 𝑔(2 × 3) 

                                       = 𝑔(6) 

                          = 3 × 6 + 4 

          = 18 + 4 = 22  

        (𝑔𝑜𝑓)(−2) kl/eflift x'Fb}g lsgls −2 k|fs[lts ;ª\Vof xf]Og . 

3. olb 𝒇(𝒙) = 𝟑𝒙 − 𝟐, (𝒇𝒐𝒈)(𝒙) = 𝟔𝒙 − 𝟐  / (𝒈𝒐𝒇)(𝒙) = 𝟖  eP 𝒙  sf] dfg kQf 

 nufpg'xf];\ . hxfF f / g jf:tljs ;ª\Vofx¿sf] ;d"xdf kl/eflift kmngx¿ x'g\ . 

 ;dfwfg  

 oxfF, 𝑓(𝑥) = 3𝑥 − 2 / (𝑔𝑜𝑓)(𝑥) = 8   

 dfgf}F, 𝑔(𝑥) = 𝑎𝑥 + 𝑏  [g(f)(x) /]vLo kmng ePsfn] ] 

 ca, (𝑓𝑜𝑔)(𝑥) = 6𝑥 − 2 

 cyjf, 𝑓[𝑔(𝑥)] = 6𝑥 − 2  

 cyjf, 𝑓(𝑎𝑥 + 𝑏) = 6𝑥 − 2 

 cyjf, 3(𝑎𝑥 + 𝑏) − 2 = 6𝑥 − 2 

 cyjf, 3𝑎𝑥 + 3𝑏 − 2 = 6𝑥 − 2 
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 cyjf, 3𝑎 = 6 / 3𝑏 − 2 = −2 

 cyjf, 𝑎 = 2 / 3𝑏 = 0 

 cyjf, 𝑎 = 2 / 𝑏 = 0 

 To;}n] 𝑔(𝑥) = 𝑎𝑥 + 𝑏 = 2𝑥 

 k]ml/, (gof) (x) = 8 

 cyjf, g(f(x)) = 8 

 cyjf, g(3x – 2) = 8 

 cyjf, 2(3x – 2) = 8 

 cyjf, 6x – 4 = 8 

 cyjf, 6x = 12 

 cyjf, x = 2 

  𝑥 = 2

 olb 𝑓: 𝑅𝑅 ; 𝑓(𝑥) = 2 − 𝑥 eP (𝑓𝑜𝑓)(𝑥) = 𝑥 x'G5 egL k|dfl0ft ug'{xf];\ . 

 ;dfwfg  

 oxfF, 𝑓(𝑥) = 2 − 𝑥 

 (𝑓𝑜𝑓)(𝑥) = 𝑓(𝑓(𝑥)) 

  = 𝑓(2 − 𝑥) = 2 − (2 − 𝑥) = 2 − 2 + 𝑥  

   = 𝑥  k|dfl0ft eof] . 

 

cEof;
 1.1.3 

1. (a)  ;+o'St kmngsf] kl/efiff n]Vg'xf];\ .  

 (b)  (𝑓𝑜𝑔)(𝑥) kmngsf] If]q 𝑓 / 𝑔 dWo] s'g kmngsf] If]q;Fu a/fa/ x'G5 < 

 (c)   lrqdf 𝑔: 𝐴 → 𝐵 / 𝑓: 𝐵 → 𝐶 5 . 

  A af6 C  ;Dd kl/eflift kmngsf] gfd   

  s] xf], n]Vg'xf];\ . 

 (d)  olb 𝑓 = {(1, 3), (2, 1), (3, 2)} / 𝑔 = {(1, 2), (2, 3), (3, 1)} eP kmng (𝑔𝑜𝑓) sf]  
  If]q slt x'G5 < 

2. (a) olb 𝑓 = {(1, 2), (3, 5), (4, 1)} / 𝑔 = {(2, 3), (5, 1), (1, 3)} eP (𝑓𝑜𝑔) /  

  (𝑔𝑜𝑓) nfO{ j|mdhf]8fsf ¿kdf n]Vg'xf];\ . 
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 (b)  olb 𝑓 = {(5, 2 ), (6, 3)} / 𝑔 = {(2, 5), (3, 6)} eP (𝑓𝑜𝑔) / (𝑔𝑜𝑓) nfO{  

  ldnfg lrqdf b]vfO{ j|mdhf]8fx¿sf] ;d"x agfpg'xf];\ . 

 (c)  olb (fog) = {(4, 2), (8, 4), (12, 6), (16, 8)} / g = {(4, 8), (8, 16), (12, 24),  
  (16, 32)} eP (𝑓𝑜𝑔) nfO{ ldnfg lrqdf b]vfpg'xf];\ . 𝑓 nfO{ j|mdhf]8fx¿sf  

  ¿kdf n]Vg'xf];\ . 

3. (a)  olb 𝑓: 𝑅 → 𝑅: 𝑓(𝑥) = 𝑥 + 2 / 𝑔: 𝑅 → 𝑅: 𝑔(𝑥) = 4 − 𝑥2
 eP (𝑓𝑜𝑔)(𝑥) /  

  (𝑔𝑜𝑓)(𝑥) kQf nufpg'xf];\ . 

 (b)  olb 𝑔: 𝑅 → 𝑅: 𝑔(𝑥) = 2 + 3𝑥 / ℎ: 𝑅 → 𝑅: ℎ(𝑥) = 𝑥2
 eP (goh)(x) /  

  (ℎ𝑜𝑔)(𝑥) kQf nufpg'xf];\ . 

 (c)  olb R n] jf:tljs ;ª\Vofx¿sf] ;d"xnfO{ hgfpF5 / kmngx¿  

  𝑓: 𝑅 →  𝑅: 𝑓(𝑥) = 5𝑥 − 3 / 𝑔: 𝑅 → 𝑅: 𝑔(𝑥) = 2𝑥 + 5 kl/eflift 5g\ .  

  (𝑓𝑜𝑔)(𝑥) / (𝑔𝑜𝑓)(𝑥) s] Ps csf{;Fu a/fa/ x'G5g\ < kQf nufpg'xf];\ . 

4. (a) olb 𝑓: 𝑅 → 𝑅: 𝑓(𝑥) = 2𝑥 + 3 / 𝑔: 𝑅 → 𝑅: 𝑔(𝑥) = 2𝑥 − 1 eP (𝑓𝑜𝑔)(5)  

  / (𝑔𝑜𝑓)(−2) sf] dfg kQf nufpg'xf];\ . 

 (b) olb 𝑓: 𝑁 → 𝑅: 𝑓(𝑥) = 4𝑥 − 2 / 𝑔: 𝑅 → 𝑅: 𝑔(𝑥) = 𝑥2
 eP (𝑓𝑜𝑔)(1) /   

      (𝑔𝑜𝑓)(4) sf] dfg kQf nufpg'xf];\ . 

 (c)  olb 𝑓(𝑥) = 3 − 4𝑥, 𝑥 ∈ 𝑅 / 𝑔(𝑥) = 2𝑥 + 3, 𝑥 ∈ 𝑅 eP (𝑔𝑜𝑓)(1) /  
           (𝑓𝑜𝑔)(4)  sf] dfg kQf nufpg'xf];\ . 

5. (a) olb 𝑓: 𝑅 → 𝑅: 𝑓(𝑥) =
1

2
(𝑥 − 3) / (𝑓𝑜𝑔): 𝑅 → 𝑅: (𝑓𝑜𝑔(𝑥) = 𝑥 eP 𝑔(𝑥)  

  kQf nufpg'xf];\ . 

 (b)  olb 𝑔: 𝑅 → 𝑅: 𝑔(𝑥) = 4 − 𝑥 / (𝑓𝑜𝑔)(𝑥) = 11 − 2𝑥 eP 𝑓(𝑥) kQf   

  nufpg'xf];\ . 

 (c)  olb 𝑓: 𝑁 → 𝑅: 𝑓(𝑥) = 𝑥2
 / 𝑓𝑜𝑔: 𝑅 → 𝑅: (𝑓𝑜𝑔)(𝑥) = 𝑥2 − 2𝑥 + 1 eP 𝑔(𝑥) 

  kQf nufpg'xf];\ . 

6. (a) olb ℎ(𝑥) =
1

(𝑥+3)3 x ≠ -3 / ℎ(𝑥) = (𝑓𝑜𝑔)(𝑥) eP kmng  𝑓(𝑥) / 𝑔(𝑥) sf  

  ;Defljt ;"qx¿ kQf nufpg'xf];\\ .  

 (b)  olb ℎ(𝑥) = (2𝑥 − 3)5,   ℎ(𝑥) = (𝑓𝑜𝑔)(𝑥) eP 𝑓(𝑥) / 𝑔(𝑥) sf s'g} b'O{ cf]6f  

  ;Defljt ;"qx¿ kQf nufpg'xf];\ . 

7. (a)  olb (𝑥) =
6

𝑥−2
(𝑥 ≠ 2, 𝑥 ∈ 𝑅) , 𝑔(𝑥) = 𝑎𝑥2 − 1 / (𝑔𝑜𝑓)(5) = 7 eP 𝑎 sf]  

  dfg kQf nufpg'xf];\\ .  

 (b) olb 𝑓: 𝑅 → 𝑅: 𝑓(𝑥) = (𝑎𝑥 + 5), g(x) = 8𝑥 + 13 / (𝑔𝑜𝑓)(5) = 93 eP 𝑎 sf]  

  dfg kQf nufpg'xf];\ . 
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8. Pp6f /]lk|mh]/]6/df /flvPsf] vfgfdf AofS6]l/ofx¿sf] ;ª\Vof, 𝑁(𝑇) = 20𝑇2 − 80𝑇 +

500(2 ≤ 𝑇 ≤ 14)sf] ¿kdf JoSt ug{ ;lsG5 . hxfF, T n] vfgfsf] tfkj|mdnfO{ hgfpF5 

/ 𝑇(𝑡) = 4𝑡 + 2(0 ≤ 𝑡 ≤ 3);  hxfF t n] 306fdf x'g] ;donfO{ hgfpF5 eg] 

(a) (𝑁𝑜𝑇) (𝑡)  kQf nufpg'xf];\\ .  

(b) lk|mhdf /fv]sf] 2 306fdf pSt vfgfdf slt AofS6]l/of x'G5g\ < kQf nufpg'xf];\ . 

(c) vfgfdf slt 306fdf 3300 cf]6f AofS6]l/of x'G5g\ < kQf nufpg'xf];\ . 

 

1.1.4  ljk/Lt kmng (Inverse of a Function) 

olb f = {(1, 1), (2, 4), (3, 9)} / g = {(1, 1), (4, 2), (9, 3)} eP f / g sf] ;DaGwsf 

af/]df 5nkmn ug'{xf];\ . (gof) nfO{ j|mdhf]8fsf ¿kdf JoSt ug'{xf];\ . 

olb A = {1, 2, 3}, B = {3, 5, 7} / f : A  B nfO{ f = {(2, 3) (4, 5), (6, 7)} n] kl/eflift 

ul/Psf] 5 . s] f: A  B ;Dk"0f{ Ps Ps kmng xf] < 5nkmn ug'{xf];\ . 

To:t} (𝑓𝑜𝑔)(𝑥) / (𝑔𝑜𝑓)(𝑥) n] s] ;w}F Pp6} glthf Nofp5g\ < Pp6} glthf Nofpg 𝑓 

/ 𝑔 sf] ;DaGw s:tf] x'g'knf{ < 5nkmn ug'{xf];\ . 

dfgf}F 𝑓: 𝐴 → 𝐵 Ps Ps / ;Dk"0f{ kmng (One to 

one and onto function or bijective function)  
xf] . 

 𝑓(𝑥) = 𝑦;  𝑥 ∈ 𝐴 kl/eflift 5 .  

 To:t} 𝑔: 𝐵𝐴: 𝑔(𝑦) = 𝑥 ; 

 𝑦 ∈ 𝐵 klg kl/eflift 5 . 

 g nfO{ f  sf] ljk/Lt kmng klg elgG5 .  

 hxfF, (𝑓𝑜𝑔)(𝑥) = 𝑥 ; 𝑥 ∈ 𝑑𝑜𝑚𝑎𝑖𝑛 𝑔 

 (𝑔𝑜𝑓)(𝑥) = 𝑥 ; 𝑥 ∈ 𝑑𝑜𝑚𝑎𝑖𝑛 𝑓  x'G5 . 

 o:tf] cj:yfdf 𝑔 = 𝑓−1
 n]Vg ;lsG5 . (𝑓𝑜𝑓−1)(𝑥) = 𝑓−1(𝑓(𝑥)) = 𝑥 x'G5 . 

 

 

 

 

 

 

 

dfgf}F 𝑥 ∈ 𝐴 sf nflu Ps ;dfg ;b:o (unique element), 𝑦 ∈ 𝐵 5 . olb 𝑦 = 𝑓(𝑥) 

eP 𝑥 = 𝑓−1(𝑦)  x'g kmng f Ps Ps (one to one) / ;Dk"0f{ (onto) x'g'kb{5 . f / f −1
 

Ps csf{sf ljk/Lt kmng x'G5g\ . 
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pbfx/0fx¿  

1.  𝑓: 𝐴 → 𝐵  Pp6f Ps Ps ;Dk"0f{ kmng xf] . 𝑓 = {(3, 2), (1, 5), (5, 1), (7, 4), (9, 5)} 

 lbOPsf] 5 . 𝑓−1
 nfO{ j|mdhf]8fsf ¿kdf JoSt ug'{xf];\ . 

 ;dfwfg  

oxfF, 𝑓 = {(3, 2), (1, 5), (5, 1)(7, 4), (9, 5)} 5 . lbOPsf f sf j|mdhf]8f ;b:ox¿sf] 

:yfg kl/jt{g ubf{ k|fKt x'g] kmng 𝑓 sf] ljk/Lt kmng x'G5 . 

 To;}n], 𝑓−1 = {(2, 3), (5, 1), (1, 5)(4, 7), (5, 9)}  x'G5 . 

 2.  Q n] cfg'kflts ;ª\Vofx¿sf] ;d"xnfO{ hgfpF5 . 𝑓: 𝑄 → 𝑄: 𝑓(𝑥) = 2𝑥 + 3, 𝑥 ∈ 𝑄 

 s'g} Pp6f kmng 5 . s] kmng 𝑓 Ps Ps / ;Dk"0f{ kmng xf] < olb xf] eg] 𝑓−1(𝑥) 

 kQf nufpg'xf];\ . 

 ;dfwfg  

 oxfF, 𝑓(𝑥) = 2𝑥 + 3 

 dfgf}F, 𝑥1, 𝑥2 ∈ 𝑄 sf nflu 𝑓(𝑥1) = 𝑓(𝑥2) a/fa/ 5g\ . 

 To;}n], 2𝑥1 + 3 = 2𝑥2 + 3 

 cyjf,   𝑥1 = 𝑥2 

k|To]s k|ltlaDasf] km/s km/s k"j{ k|ltlaDa 5 . cyjf b'O{ cf]6f k|ltlaDax¿ Pscfk;df 

a/fa/ x'Fbf k"j{ k|ltlaDa klg a/fa/ 5g\ . 

 To;}n] kmng 𝑓 Pp6f Ps Ps kmng xf] .  

 k]ml/, dfgf}F, 𝑦 = 𝑓(𝑥) 

 cyjf, 𝑦 = 2𝑥 + 3 

 cyjf, 𝑦 − 3 = 2𝑥 

 cyjf, 𝑥 =
1

2
(𝑦 − 3) 

 oxfF, k|To]s 𝑦 ∈ 𝑄 sf nflu 𝑥 ∈ 𝑄 x'G5, To;}n] 𝑓 Pp6f ;Dk"0f{ kmng xf] . 

 𝑓(𝑥) Pp6f Ps Ps / ;Dk"0f{ kmng ePsfn] 𝑓−1(𝑥) kl/eflift x'G5 . 

 dfly lbOPcg';f/, 𝑓(𝑥) = 2𝑥 + 3 

 cyjf, 𝑦 = 2𝑥 + 3 

 cyjf, 𝑦 − 3 = 2𝑥 

 cyjf, 
1

2
(𝑦 − 3) = 𝑥 
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 cyjf, 
1

2
(𝑦 − 3) = 𝑓−1(𝑦)  [𝑓(𝑥) = 𝑦 x'Fbf 𝑥 = 𝑓−1(𝑦) x'g] x'gfn] . ] 

∴ 𝑓−1(𝑥) =
1

2
(𝑥 − 3) 

3.  olb 𝑓(𝑥) Pp6f Ps Ps ;Dk"0f{ kmng eP 𝑓−1(𝑥) / 𝑓−1(8) kQf nufpg'xf];\, hxfF  

 𝑓(𝑥) =
3𝑥+4

5
 5 .  

 ;dfwfg  

 oxfF, 𝑓(𝑥) =
3𝑥+4

5
  

 cyjf, 𝑦 =
3𝑥+4

5
 

 cyjf, 5𝑦 = 3𝑥 + 4 

 cyjf, 5𝑦 − 4 = 3𝑥     

 cyjf, 
1

3
(5𝑦 − 4) = 𝑓−1(𝑦)  [f(x) = y cyjf 𝑥 = 𝑓−1(𝑦)]  

 cyjf, 
1

3
(5𝑥 − 4) = 𝑓−1(𝑥)   

 𝑓−1(𝑥) =
1

3
(5𝑥 − 4).

 k]ml/, 𝑓−1(8) =
1

3
(5 × 8 − 4) =

1

3
(40 − 4) = 12 . 

 𝑓−1(𝑥) kQf nufpg] j}slNks ljlw  

 oxfF, 𝑓(𝑥) =
3𝑥+4

5
  

 cyjf, 5𝑓(𝑥) = 3𝑥 + 4 

 𝑥 nfO{ 𝑓−1(𝑥) / 𝑓(𝑥) nfO{ 𝑥 n] k|lt:yfkg ubf{, 

 5𝑥 = 3𝑓−1(𝑥) + 4 

 cyjf, 5𝑥 − 4 = 3𝑓−1(𝑥) 

 cyjf, 
1

3
(5𝑥 − 4) = 𝑓−1(𝑥) . 

4.     olb 𝑓 / 𝑔 b'O{ Ps Ps ;Dk"0f{ kmng x'g\, hxfF 

 𝑓(𝑥) = 2𝑥 − 3,   𝑔(𝑥) =
2𝑥−7

3
  / (𝑓𝑜𝑓)(𝑥) = 𝑔−1(𝑥)  eP 𝑥  sf] dfg kQf  

 nufpg'xf];\ .  

 ;dfwfg  

 oxfF, 𝑓(𝑥) = 2𝑥 − 3 
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  𝑔(𝑥) =
2𝑥−7

3
  

 (𝑓𝑜𝑓)(𝑥)     = 𝑓(𝑓(𝑥)) 

   = 𝑓(2𝑥 − 3) 

   = 2(2𝑥 − 3) − 3 

   = 4𝑥 − 6 − 3 

   = 4𝑥 − 9 

 k'gM 𝑔−1(𝑥) sf nflu  

 oxfF, 𝑔(𝑥) =
2𝑥−7

3
 

 dfgf}F, 𝑦 =
2𝑥−7

3
 

   3y = 2x – 7 

 cyjf, 3y + 7 = 2x 

 cyjf,  
1

2
 (3y + 7) = x 

cyjf,  
1

2
 (3y + 7) = g-1(y) 

 cyjf,  
1

2
 (3x + 7) = g-1(x) 

  𝑔−1(𝑥) =
3𝑥+7

2


 k|Zgfg';f/ (𝑓𝑜𝑓)(𝑥) = 𝑔−1(𝑥) 

 cyjf, 4𝑥 − 9 =
3𝑥+7

2


 cyjf, 8𝑥 − 18 = 3𝑥 + 7 

 cyjf, 8𝑥 − 3𝑥 = 7 + 18 

 cyjf, 5𝑥 = 25 

 cyjf, 𝑥 =
25

5
 

   = 5 

  𝑥 = 5  

5.    𝑓: 𝑅 → 𝑅  / 𝑔: 𝑅 → 𝑅 − {0} b'O{ Ps Ps ;Dk"0f{ kmngx¿ x'g\ . olb 𝑓(𝑥) = 𝑥 + 1 

 / 𝑔(𝑥) =
3−𝑥

𝑥
 (𝑥 ≠ 0) lbOPsf] 5 eg] (𝑓−1𝑜𝑔−1)(2)sf] dfg slt x'G5 < kQf  

 nufpg'xf];\ . 
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 ;dfwfg  

 oxfF, 𝑓(𝑥) = 𝑥 + 1 

 dfgf}F, 𝑦1 = 𝑥 + 1 

 𝑦1 / 𝑥 sf] :yfg kl/jt{g ubf{, 

 To;}n], 𝑥 = 𝑦
1

+ 1 

 cyjf, 𝑥 − 1 = 𝑦
1

 

  𝑓−1(𝑥) = 𝑥 − 1 

 k]ml/,𝑔(𝑥) =
3−𝑥

𝑥
(𝑥 ≠ 0) 

 dfgf}F, 𝑦2 =
3−𝑥

𝑥
 

 𝑦2 / 𝑥 sf] :yfg kl/jt{g ubf{, 

 𝑥 =
3−𝑦2

𝑦2
 

 cyjf, 𝑦2𝑥 = 3 − 𝑦2 

 cyjf, 𝑦2𝑥 + 𝑦2 = 3 

   𝑦2(𝑥 + 1) = 3  

 cyjf,    𝑦2 =
3

𝑥+1
(𝑥 ≠ −1) 

 𝑔−1(𝑥) =
3

𝑥+1


 ca, (𝑓−1𝑜𝑔−1)(2) 

  = 𝑓−1(𝑔−1(2)) 

  = 𝑓−1 (
3

2+1
) 

  = 𝑓−1( 
3

3
 ) 

  = 𝑓−1(1) 

  = 1 − 1 

  = 0 

    𝑓−1(𝑔−1(2)) = 0
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cEof; M
 1.1.4  

1. kl/efiff n]Vg'xf];\ M 

(a) Ps Ps kmng (One to one Function) 

(b) ;Dk"0f{ kmng (Onto Function) 

(c) ljk/Lt kmng (Inverse of a function or inverse function) 

2. (a)  kmng 𝑓: 𝐴 → 𝐵  sf] s'g cj:yfdf ljk/Lt kmng 𝑓−1
 kl/eflift x'G5 < 

  n]Vg'xf];\ . 

 (b) olb 𝑓: 𝑅 → 𝑅 / 𝑔: 𝑅 → 𝑅 Ps csf{sf ljk/Lt kmngx¿ x'g\ . k|To]s 𝑥 ∈ 𝑅 sf 

  nflu(𝑓𝑜𝑔)(𝑥) / (𝑔𝑜𝑓)(𝑥) slt x'G5, n]Vg'xf];\ . 

3. tn lbOPsf kmngx¿ Ps Ps ;Dk"0f{ kmngx¿ x'g\ . k|To]ssf] ljk/Lt kmng  

 n]Vg'xf];\ . 

(a) f = {(1,1), (2,4), (3,9)(4,16), (5,25)}   

(b) g = {(1,4), (3,6), (4,7)(5,8)}  

(c) h = {(8,2), (27,3), (64,4)(125,5), (216,6)}  

4. tn lbOPsf kmngx¿ Ps Ps ;Dk"0f{ kmngx¿ x'g\÷xf]Ogg\ kQf nufpg'xf];\ . Ps 

 Ps ;Dk"0f{ kmng ePdf ltgLx¿sf] ljk/Lt kmng klg kQf nufpg'xf];\ . 

(a) 𝑓: {1,2,3,4} → 𝑅: 𝑓(𝑥) = 𝑥2
  (b)  𝑓: 𝑁 → 𝑁: 𝑓(𝑥) = 3𝑥 + 1 

(c) 𝑔: 𝑅 → 𝑅: 𝑔(𝑥) =
𝑥−1

4
   (d)   ℎ: 𝑄 → 𝑄: ℎ(𝑥) = 5 + 2𝑥 

(e) 𝑘: 𝑅 → 𝑅: 𝑘(𝑥) = 𝑥2
 

5.  (a)  olb Pp6f Ps Ps ;Dk"0f{ kmng, 𝑓(𝑥) = 3𝑥 − 5 eP 𝑓−1(4) kQf nufpg'xf];\ .  

  (b)  olb Pp6f Ps Ps ;Dk"0f{ kmng, 𝑔(𝑥) = 4𝑥 − 3 eP  𝑔−1(7) kQf nufpg'xf];\ . 

  (c) olb Pp6f Ps Ps ;Dk"0f{ kmng, ℎ(𝑥) =
2𝑥−3

4
 eP ℎ−1(2) kQf nufpg'xf];\ . 

6. tn lbOPsf kmngx¿ Ps Ps ;Dk"0f{ kmngx¿ x'g\ eg] lbOPsf] ;dLs/0f xn u/L 

 𝑥 sf] dfg kQf nufpg'xf];\ .  

(a) 𝑓(𝑥) = 2𝑥 − 7;  𝑔(𝑥) =
𝑥+2

3
 / (𝑓𝑜𝑔)(𝑥) = 𝑔−1(𝑥) 

(b) 𝑓(𝑥) = 2𝑥 + 7;  𝑔(𝑥) = x2 − 2x / (𝑔𝑜𝑓−1)(𝑥) = 3 

(c) 𝑓(𝑥) = 𝑥 + 5 ;  𝑔(𝑥) =
𝑥−2

3
 / (𝑓𝑜𝑓)(𝑥) = 𝑔−1(𝑥) 

7. (a) olb kmng 𝑓: 𝑅 → 𝑅: 𝑓(𝑥) = 4𝑥 − 3 ; 𝑔: 𝑅 → 𝑅: 𝑔(𝑥) =
𝑥+2

5
 eP (𝑓−1𝑜𝑔−1)(2)   

  sf] dfg kQf nufpg'xf];\ . 
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  (b) olb 𝑓: 𝑅 → 𝑅: 𝑓(𝑥) =
𝑥+2

3
 / 𝑔: 𝑅 → 𝑅: 𝑔(𝑥) = 𝑥 − 5  eP (𝑓−1𝑜𝑔−1)(1) sf] 

  dfg kQf nufpg''xf];\ .     

8. ;fFjfnfO{ ′𝑥′, / ;fwf/0f Aofhsf] ld>wgnfO{ 𝑓(𝑥) dfgL cfˆgf] 3/ glhssf] a}ª\s 

 cyjf ljQLo ;+:yfn] lbg] Aofhb/df 5 jif{sf nflu ld>wg kQf nufpg] kmng 

 𝑓(𝑥) vf]hL ug'{xf];\ . (𝑓𝑜𝑓−1)(𝑥) / 𝑓−1(400) sf] dfg klg kQf nufpg'xf];\ . 

9. cfˆgf] sIff cyjf cluNnf] sIffsf] lj1fg ljifosf] cWoog u/L tfkj|md dfkgdf 

 l8u|L ;]lN;o; / l8u|L km/]gxfO6sf] ;DaGw b;f{pg] kmngsf] vf]hL ug'{xf];\ . pSTf 

 kmngsf] ljk/Lt kmng klg kQf nufpg'xf];\ . 

 

1.2.  ax'kbLox¿ (Polynomials)  

1.2.0   k'g/fjnf]sg (Review)  

 ax'kbLo / aLhLo cleJo~hslar s] leGgtf 5 < 5nkmn ug'{xf];\ . 

 olb 𝑓(𝑥) = 𝑥2 + 2𝑥 + 5  / 𝑔(𝑥) = 𝑥3 + 3𝑥 + 7  eP 𝑓(𝑥) + 𝑔(𝑥)  / 

 𝑔(𝑥) − 𝑓(𝑥) slt x'G5, eGg'xf];\ . 

 olb 𝑔(𝑥) = (𝑥 − 1)  / ℎ(𝑥) = 𝑥2 + 𝑥 + 1  eP 𝑔(𝑥). ℎ(𝑥)  slt x'G5, 

 eGg'xf];\ . 

 s] b'O{ cf]6f ax'kbLox¿nfO{ Pscfk;df hf]8\bf, 36fpbf / u'0fg ubf{ k|fKt x'g] 

 glthf klg ax'kbLo g} x'G5 < ;d"xdf 5nkmn ug'{xf];\ . 

1.2.1   ax'kbLox¿sf] efu ( Division of  Polynomials)  

ax'kbLo 𝑝(𝑥) = 𝑎𝑛𝑥𝑛 + 𝑎𝑛−1𝑥𝑛−1+𝑎𝑛−2𝑥𝑛−2 + ⋯ + 𝑎1𝑥 + 𝑎0  df u'0ffª\sx¿ 

𝑎𝑛, 𝑎𝑛−1 … 𝑎1, 𝑎0 n] jf:tljs ;ª\Vofx¿nfO{ hgfpF5g\ eg] s] an n] ax'kbLosf] pRr 

3ft ePsf] kb (Leading term) nfO{ hgfpF5 < s] 𝑎𝑛𝑥𝑛 + 𝑎0 nfO{ 𝑎𝑛𝑥𝑛−1
 n] efu 

ug{ ;lsG5 xf]nf < 5nkmn ug'{xf];\ . 

 To:t}, (𝑥 + 2) × (𝑥 − 2) slt x'G5 < 

s] 𝑥2 − 4 nfO{  𝑥 + 2 n] efu ug{ ;lsG5 < ;lsG5 eg] efukmn / z]if slt slt 

x'G5g\ n]Vg'xf];\ . 

dfgf}F, 𝑓(𝑥) / 𝑑(𝑥) b'O{ ax'kbLox¿ x'g\, hxfF 𝑑(𝑥) ≠ 0 5 . olb 𝑑(𝑥) sf] l8u|L 𝑓(𝑥) 

sf]eGbf sd cyjf a/fa/ 5 eg] Ps ;dfg ax'kbLox¿ (unique polynomials) 𝑞(𝑥) 

/ 𝑟(𝑥) n] 𝑓(𝑥) / 𝑑(𝑥) ;Fu lgDgfg';f/ ;DaGw bzf{pF5g\ M 

 𝑓(𝑥) = 𝑑(𝑥) × 𝑞(𝑥) + 𝑟(𝑥) 

cyjf, 
𝑓(𝑥)

𝑑(𝑥)
= 𝑞(𝑥) +

𝑟(𝑥)

𝑑(𝑥)
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olb 𝑟(𝑥) = 0 eP 
𝑓(𝑥)

𝑑(𝑥)
= 𝑞(𝑥) x'G5 . 𝑟(𝑥) sf] l8u|L 𝑑(𝑥) sf] eGbf ;w}F sd x'G5 . 

pbfx/0fx¿ 

1. ax'kbLo 𝑓(𝑥) = 𝑥4 + 𝑥3 + 𝑥2 + 2𝑥 + 5  nfO{ 𝑑(𝑥) = 𝑥2
 n] efu ubf{ efukmn 

 q(x) / z]if r(x) slt slt x'G5g\ < kQf nufpg'xf];\ . 

 ;dfwfg  

 oxfF, 
𝑓(𝑥)

𝑑(𝑥)
=

𝑥4+𝑥3+𝑥2+2𝑥+5

𝑥2
 

           =
𝑥2(𝑥2+𝑥+1)

𝑥2
+

(2𝑥+5)

𝑥2
 

            = (𝑥2 + 𝑥 + 1) +
(2𝑥+5)

𝑥2
 

  
𝑓(𝑥)

𝑑(𝑥)
= 𝑞(𝑥) +

𝑟(𝑥)

𝑑(𝑥)
  ;Fu t'ngf ubf{, 

  𝑞(𝑥) = (𝑥2 + 𝑥 + 1) / 𝑟(𝑥) = 2𝑥 + 5 x'G5 . 

  efukmn 𝑞(𝑥) = (𝑥2 + 𝑥 + 1) / z]if 𝑟(𝑥) = 2𝑥 + 5 k|fKt x'G5 . 

2. olb 𝑓(𝑥) = 𝑥5 + 2𝑥3 + 4𝑥2 + 5  / 𝑑(𝑥) = 𝑥2 + 2  eP 𝑞(𝑥)  / 𝑟(𝑥)  kQf 

 nufpg'xf];\ .   

 ;dfwfg   

oxfF, 𝑓(𝑥) nfO{ 𝑑(𝑥) n] efu ubf{ lgDgfg';f/ ug{ ;lsG5 . 

 𝑥2 + 2)
𝑥3          + 4

𝑥5 + 2𝑥3 + 4𝑥2 + 5
 

 

      

       4𝑥2 + 5 

       4𝑥2 + 8  

                         −3  

 To:f}n] efukmn (𝑞(𝑥)) = 𝑥3 + 4 / z]Mif, 𝑟(𝑥) = −3 k|fKt xG5 . 

3. olb efukmn q (𝑥) = 2𝑥 + 3,  z]if  𝑟(𝑥) = 4 − 𝑥  / efHo 𝑑(𝑥) = 𝑥2 + 1  eP 

 ax'kbLo 𝑓(𝑥) kQf nufpg'xf];\ .   

 ;dfwfg   

 oxfF, 𝑞(𝑥) = 2𝑥 + 3 

  𝑟(𝑥) = 4 − 𝑥 

(-) (-) 

 𝑥5 + 2𝑥3 
(-) (-) 
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  𝑑(𝑥) = 𝑥2 + 1 

  𝑓(𝑥) = ? 

 xfdLnfO{ yfxf 5, 

         𝑓(𝑥) = 𝑞(𝑥) × 𝑑(𝑥) + 𝑟(𝑥) 

 cyjf,   𝑓(𝑥) = (2𝑥 + 3) × (𝑥2 + 1) + 4 − 𝑥 

 cyjf,   𝑓(𝑥) = (2𝑥3 + 2𝑥 + 3𝑥2 + 3) + 4 − 𝑥 

 cyjf,   𝑓(𝑥) = 2𝑥3 + 3𝑥2 + 𝑥 + 7 

cEof; M
 1.2.1  

1. (a) ax'kbLo 𝑥3 + 𝑥2 + 2𝑥 + 5 sf] l8u|L slt x'G5 < 

 (b) ax'kbLo 𝑓(𝑥) nfO{ 𝑑(𝑥) n] efu ubf{ efukmn, 𝑞(𝑥) / z]if 𝑟(𝑥) eP 𝑓(𝑥) nfO{  

  𝑑(𝑥), 𝑞(𝑥) / 𝑟(𝑥) sf] kbdf JoSt ug'{xf];\ . 

 (c) b'O{ cf]6f ax'kbLosf] efukmnaf6 k|fKt x'g] efukmn / z]ifdf s;sf] l8u|L a9L  

  x'G5 < 

2.  efu ug'{xf];\ ( Divide): 

 (a)   (𝑥4 + 2𝑥2 + 3𝑥 + 5) ÷ 𝑥 

(b) (2𝑥3 + 4𝑥2 + 6𝑥 + 7) ÷ 𝑥2 

(c) (𝑥5 + 4𝑥4 + 3𝑥3 + 7𝑥2 + 6𝑥 + 9) ÷ 𝑥2 

3.  efu ug'{xf];\ ( Divide): 

(𝑎) (𝑥3 − 27) ÷ (𝑥 − 3)   (𝑏)(𝑥3 + 6𝑥2 + 12𝑥 + 8) ÷ (𝑥 + 2) 

(𝑐) x4 – 16 ÷ x -2   (d) (𝑥4 − 7𝑥2 + 1) ÷ (𝑥2 + 3𝑥 + 1) 

(e) (𝑥4 + 𝑥2 + 1) ÷ (𝑥2 − 𝑥 + 1) 

4. efukmn 𝑞(𝑥),   z]if 𝑟(𝑥),  / efhs 𝑑(𝑥)  lbOPsf] cj:yfdf ax'kbLo 𝑓(𝑥)  kQf 

 nufpg'xf];\ M 

(a) 𝑑(𝑥) = (𝑥 − 1);  𝑞(𝑥) = 4𝑥 + 5;   𝑟(𝑥) = 7 

(b) 𝑑(𝑥) = (2𝑥 − 3);  𝑞(𝑥) = 2𝑥 + 3;   𝑟(𝑥) = 5 

(c) 𝑑(𝑥) = (7 − 𝑥);  𝑞(𝑥) = 𝑥2 + 𝑥 + 1;   𝑟(𝑥) = 7 

(d) 𝑑(𝑥) = (𝑥2 + 3);  𝑞(𝑥) = 3𝑥 − 5;   𝑟(𝑥) = 1 − 𝑥 

5. 𝑥3 + 2𝑥2 − 5𝑥 − 6  nfO{ j|mdzM (𝑥 + 1)  / (𝑥 − 3)  n] efu ug'{xf];\ . b'j}n] efu 

 u/]kl5 k|fKt x'g] z]ifsf cfwf/df lbOPsf] ax'kbLo (𝑥 + 1)  / (𝑥 − 3)  lar s] 

 ;DaGw 5, kQf nufpg'xf];\ . 
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1.2.2   ;ª\lIfKt efu ljlw (Synthetic division ) 

x3 + 9 nfO{ x sf] 36\bf] j|mddf n]Vbf x2
 / x sf u'0ffª\s slt slt x'G5g\ < x3 – 27 

nfO{ x – 3 n] efu ubf{ efukmn slt x'G5 < s] x3 – 27 nfO{ x – 3 n] efu ug]{ s'g} 

;ª\lIfKt ljlw klg xf]nf < 5nkmn ug'{xf];\ . 

x3 + 3x2 - 9x + 27 nfO{ x + 3 n] efu ubf{ cfpg] efukmnsf] l8u|L slt x'G5 < 

dfgf}F, ax'kbLo 𝑓(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 (𝑎 ≠ 0)  nfO{ /]vLo ax'kbLo (linear 

polynomial) cyjf klxnf] l8u|Lsf] ax'kbLo (𝑥 − 𝑘)  n] efu ubf{ lgDgcg';f/sf] 

;+/rgfdf (pattern) efu ug{ ;lsG5 . 

 

 

;ª\lIfKt efu ljlwdf efhs 𝑥 − 𝑘  sf] 

:j¿kdf ePsf] cj:yfdf dfq k|of]u ug{  

;lsG5 . olb efhs (𝑝𝑥 ± 𝑞) sf] :j¿kdf 

eP klxn] o;nfO{ 𝑝(𝑥 ±
𝑞

𝑝
) df nuL 𝑘 = ±

𝑞

𝑏
 

agfpg ;lsG5 . 

 dfly lbOPsf] 7f8f] ;+/rgfdf hf]8\g] / ljs0f{ ;+/rgfdf 𝑘  n] u'0fg ug]{ eGg]  

 a'emfpF5 . 

pbfx/0fx¿ 

1. ;ª\lIfKt efu ljlw k|of]u u/L efu ug'{xf];\ M 

     (2𝑥4 + 7𝑥3 + 𝑥 − 12) ÷ (𝑥 + 3)   

 ;dfwfg  

 oxfF,   𝑓(𝑥) = 2𝑥4 + 7𝑥3 + 𝑥 − 12 

         𝑑(𝑥) = (𝑥 + 3) 

       (𝑥 + 3) nfO{ 𝑥 − 𝑘  ;Fu t'ngf ubf{ 𝑘 = −3 k|fKt x'G5 . cyjf x + 3 nfO{ z"Go 

 agfpFbf x sf] dfg -3 x'G5 . 

r/0fx¿ 

(i)  efhsdf ePsf] cr/sf] lrx\g abn]/ jf 

 efhsnfO{ -x/nfO{_ z"Go agfpFbf cfpg] dfgnfO{ 

 z'?df klxnf] nfOgsf] afofFlt/ n]Vg] . 

(ii)  efHosf kbx¿nfO{ rn/fzLsf] 3ftfª\sf] 36\bf] 

 j|mddf /fVbf cfpg] u'0ffª\snfO{ x/fPsf kbsf] 

 u'0ffª\s 0 -z"Go_ /fv]/ klxnf] nfOgdf 

 bfofFlt/÷csf]{lt/ /fVg]  

(ii)  Leading coefficient nfO{ l;w} tn n]Vg]  

(iii) Leading coefficient nfO{ efhs z"Go ubf{ cfPsf] 

 dfgn] u'0fg u/L bf];|f] nfOgdf bf];|f] u'0ffª\ssf] 

 tn n]Vg] / To;nfO{ bf];|f] u'0ffª\s;Fu hf]8]/ t];|f] 

 nfOgdf n]Vg] 

(v) dflysf] k|lj|mofnfO{ efHosf] cr/kb;Fu 

 hf]8\bf;Dd bf]xf]¥ofpg]  

(vi) t];|f] nfOgsf] clGtd hf]8kmn z]if x'G5 . t];|f] 

 nfOgsf] klxnf] hf]8kmnaf6 efHosf] l8u|LeGbf 

 Ps sd u/L rn/fzLsf] 3ftfª\snfO{ 36\bf] 

 j|mddf /fv]/ j|md};Fu n]Vg] . h'g efukmn x'G5 . 
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 ;ª\lIfKt efu ljlwsf] ;+/rgfdf ax'kbLo / efhs 𝑥 + 3 nfO{ /fVbf, 

  

 oxfF, efukmn (quotient) = 2𝑥2 + 1. 𝑥 + (−2) = 2𝑥2 + 𝑥 − 2 

  / z]if (remainder) = −6 x'G5 . 

 [gf]6 M x4 – 16 nfO{ x – 2 n] efu ubf{ ax'kbLonfO{ x4 + ox3 + ox2 + ox – 16 n]Vg 

 ;lsG5 . o:tf u'0ffª\sx¿ Pp6} kª\ltdf n]Vbf j|mdzM 1 0 0 -6

 n]Vg'k5{ .] 

2. ;ª\lIfKt efu ljlw k|of]u u/L efu ug'{xf];\ M 

       (8𝑥3 + 4𝑥2 + 6𝑥 − 7) ÷ (2𝑥 − 1)   

 ;dfwfg  

 oxfF, 𝑓(𝑥) = (8𝑥3 + 4𝑥2 + 6𝑥 − 7) 

             𝑑(𝑥) = 2𝑥 − 1 = 2(𝑥 −
1

2
) 

 𝑥 −
1

2
 nfO{ 𝑥 − 𝑘 ;Fu t'ngf ubf{ 

 𝑘 =
1

2
  x'G5 . cyjf 2x – 1 = 0 

 lnFbf x = 
1

2
 

 dfly lbPsf] k|ZgnfO{ ;ª\lIfKt efu 

 ljlwsf] ;+/rgfdf n]Vbf, 

 

 oxfF, efukmn (quotient) = 8𝑥2 + 8𝑥 + 10 

     z]if (remainder) = −2 

 

 

7+ (-6) = 1 

1 + (-3) = -2 

(-12) +6 = -6 

To:t}  

(-3) x 2 = -6 

(-3) x 1 = -3 

(-3) x (-2) = 6 
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cEof; 1.2.2 

1. (a) ;ª\lIfKt efu ljlwdf efhs (diviser ) sf] l8u|L slt x'G5 < 

 (b) ;ª\lIfKt efu ljlwdf efHo (dividend) / efukmn (quotient) sf] l8u|Lsf] km/s  

  slt x'G5 < 

2.    ;ª\lIfKTf efu ljlwaf6 efukmn / z]if kQf nufpg'xf];\ M 

(𝑎)  (𝑥3 − 7𝑥2 + 13𝑥 + 3) ÷ (𝑥 − 2) 

(𝑏)  (𝑥3 − 3𝑥 + 10) ÷ (𝑥 + 1) 

(𝑐) (5𝑥4 − 2𝑥 + 5) ÷ (𝑥 + 3) 

(d)   (𝑥7 + 𝑥6 − 𝑥5 − 2𝑥4 + 2) ÷ (𝑥 + 1) 

3.    ;ª\lIfKTf efu ljlwaf6 efukmn / z]if kQf nufpg'xf];\ . 

(𝑎)  (2𝑥4 − 3𝑥2 − 1) ÷ (2𝑥 − 1) 

(𝑏)  (4𝑥4 − 3𝑥2 + 2) ÷ (4𝑥 − 1) 

(𝑐) (3𝑥4 − 7𝑥2 + 6𝑥 − 2) ÷ (3𝑥 + 2) 

(d)   (4𝑥4 − 3𝑥2 + 7𝑥 + 8) ÷ (2𝑥 + 3) 

 

 

 

 

1.2.3  z]if ;fWo (Remainder Theorem): 

 olb 𝑓(𝑥) = 𝑥3 + 7𝑥2 − 12𝑥 − 3  eP 𝑓(−3), 𝑓(−2)  / 𝑓(3)  sf] dfg kQf 

 nufpg'xf];\ . s] f(-1) sf] dfg z"Go x'G5 < efhs 2x – 3 nfO{ x – k sf] :j¿kdf 

 n]Vbf k sf] dfg slt x'G5 < 

 𝑓(3) / 𝑓(1) sf] dfg lar slt km/s x'G5 < 5nkmn ug'{xf];\ . 

 

 

 

pbfx/0fsf nflu f(x) = x3 + 2x + 5 nfO{ x – 2 n] efu ubf{ z]if f(2) = 23 + 2 x 2 + 5 = 8 

+ 4 + 5 = 17 x'G5 . o;nfO{ ;ª\lIfKt efu ljlwsf] tl/sfaf6 klg kQf nufpg  

;lsG5 . efhs / efHosf] lgDg lnlvt cj:yfdf z]ifM k|fKt ug{ ;lsG5 . pSt z]if 

s;/L k|fKt eof] xf]nf < sIffsf]7fdf 5nkmn ug'{xf];\ . 

z]if ;fWo (remainder Theorem) M olb n l8u|L ePsf] ax'kbLo 𝑓(𝑥), (hxfF 𝑛 ≥ 0  

5 .) nfO{ 𝑥 − 𝑘 n] efu ubf{ z]if 𝑓(𝑘) x'G5 / efukmnsf] l8u|L (𝑛 − 1) xG5 . 
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efhs efHo z]if 

𝑥 − 𝑘 𝑓(𝑥) 𝑓(𝑘) 

𝑥 + 𝑘 𝑓(𝑥) 𝑓(−𝑘) 

𝑎𝑥 + 𝑏(𝑎 ≠ 0) 𝑓(𝑥) 
𝑓(−

𝑏

𝑎
) 

𝑎𝑥 − 𝑏(𝑎 ≠ 0) 𝑓(𝑥) 
𝑓(

𝑏

𝑎
) 

pbfx/0fx¿  

1.   z]if ;fWosf] k|of]u u/L 4𝑥3 + 7𝑥2 − 3𝑥 + 2 nfO{ (𝑥 + 2) n] efu ubf{ cfpg] z]if 

 kQf nufpg'xf];\ . 

 ;dfwfg  

 oxfF, 𝑓(𝑥) = 4𝑥3 + 7𝑥2 − 3𝑥 + 2  -dfgf}F_ 

      𝑑(𝑥) = 𝑥 + 2 nfO{ 𝑥 − 𝑘 ;Fu t'ngf ubf{, 𝑘 = −2 x'G5 . 

 z]if ;fWosf] sygcg';f/, 

 z]if = 𝑓(𝑘) 

      = 𝑓(−2) 

          = 4 × (−2)3 + 7 × (−2)2 − 3 × (−2) + 2  

  = 4 × (−8) + 7 × 4 + 6 + 2 

          = −32 + 28 + 8 

          = −32 + 36 

           = 4 

2.   z]if ;fWosf] k|of]u u/L 4𝑥5 + 𝑥3 + 20 nfO{ (2𝑥 − 1) n] efu ubf{ cfpg] z]if kQf 

 nufpg'xf];\ . 

 ;dfwfg  

 oxfF, 𝑓(𝑥) = 4𝑥5 + 𝑥3 + 20   -dfgf}F_ 

       𝑑(𝑥) = 2𝑥 − 1  

                  = 2(𝑥 −
1

2
) 

 z]if ;fWosf] sygcg';f/, 

 z]if = 𝑓(
1

2
) 

      = 4(
1

2
)5 + (

1

2
)3 + 20 



29 

         =
4

32
+

1

8
+ 20  

        =
1

8
+

1

8
+ 20 

        =
1 + 1 + 160

8
=

162

8
=

81

4
 

  3.   olb 𝑥3 + 3𝑥2 + 𝑎𝑥 + 4 nfO{ (𝑥 − 2) n] efu ubf{ z]if 4 /xG5 eg] 𝑎 sf] dfg 

 kQf nufpg'xf];\ . 

 ;dfwfg  

 oxfF, 𝑓(𝑥) = 𝑥3 + 3𝑥2 + 𝑎𝑥 + 4 -dfgf}F_ 

      𝑑(𝑥) = 𝑥 − 2  

 z]if ;fWosf] sygcg';f/, 

 z]if = 𝑓(2) 

  = 23 + 3 × 22 − 𝑎 × 2 + 4 

  = 8 + 12 − 2𝑎 + 4 

  = 24 − 2𝑎 

 t/, 𝑓(2) = 4 

 cyjf, 24 − 2𝑎 = 4 

 cyjf, 2𝑎 = 20 

 cyjf, 𝑎 = 10 

  a = 10 

        

cEof; 1.2.3 

1. (a) z]if ;fWosf] syg  n]Vg'xf];\ . 

 (b) ax'kbLo, 𝑓(𝑥) nfO{ 𝑐𝑥 + 𝑑 n] efu ubf{ z]if slt x'G5 < 

2.    (a) olb 𝑓(𝑥) = 𝑥3 − 𝑥2 + 1 / 𝑔(𝑥) = 𝑥 + 1  eP 𝑓(𝑥) nfO{ 𝑔(𝑥) n] efu ubf{  

  cfpg] z]if kQf nufpg'xf];\ . 

 (b) z]if ;fWo k|of]u u/L 𝑥3 − 𝑥2 + 1 nfO{ 𝑥 − 2 n] efu ubf{ cfpg] z]if kQf  

  nufpg'xf];\ . 

3.    tn lbOPsf] cj:yfdf z]if ;fWo k|of]u u/L z]if kQf nufpg'xf];\ M 

(𝑎)  (4𝑥2 + 6𝑥 + 8) ÷ (2𝑥 − 1) 
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(𝑏)  (6𝑥3 + 4𝑥2 + 3𝑥 + 4) ÷ (3𝑥 − 4) 

(𝑐) 8𝑥4 + 5𝑥3 − 2𝑥2 + 7𝑥 − 1) ÷ (2𝑥 + 6) 

(𝑑) (5𝑥4 − 6𝑥3 + 8𝑥2 − 10𝑥 + 12) ÷ (3𝑥 + 9) 

4.   (a) olb ax'kbLo 2𝑥3 + 3𝑥2 − 𝑘𝑥 + 4 nfO{ (𝑥 + 2) n] efu ubf{ z]if 16 /xG5 eg]  

  k sf] dfg kQf nufpg'xf];\ . 

 (b) olb ax'kbLo 𝑥4 + 5𝑥3 − 𝑘𝑥2 + 7𝑥 + 10 nfO{ (𝑥 + 1) n] efu ubf{ z]if 12  

  /xG5 eg] 𝑘 sf] dfg kQf nufpg'xf];\ . 

 (c) olb 4𝑥3 − 3𝑚𝑥 + 5 nfO{ (𝑥 − 1) n] efu ubf{ z]if 10 /xG5 eg] 𝑚 sf] dfg kQf 

  nufpg'xf];\ . 

    (d)  olb 𝑥3 − 9𝑥2 + (𝑘 + 1)𝑥 − 7 sf] Pp6f u'0fgv08  (𝑥 − 7) eP 𝑘 sf] dfg  

  kQf nufpg'xf];\ . 

5.   (a)  olb 2𝑥2 − 5𝑥 + 𝑎  / 𝑥3 − 𝑥2 + 𝑎𝑥 + 5 b'j}nfO{ (𝑥 + 2) n] efu ubf{ a/fa/  

  z]if cfpF5 eg] 𝑎 sf] dfg kQf nufpg'xf];\ . 

       (b)  olb 𝑥3 − 𝑎𝑥2 + 8𝑥 + 11  / 2𝑥3 − 𝑎𝑥2 + 7𝑎𝑥 + 13 b'j}nfO{ (𝑥 − 1) n] efu  

  ubf{ a/fa/ z]if cfpF5 eg] 𝑎 sf] dfg kQf nufpg'xf];\ . 

 

1.2.4: u'0fgv08 ;fWo (Factor Theorem) 

olb 𝑓(𝑥) = 𝑥2 − 4 eP 𝑓(2) / 𝑓(−2) sf] dfg slt slt x'G5 < kQf nufpg'xf];\ . 

𝑥 sf] dfg slt x'Fbf 𝑓(𝑥) sf] dfg 0 x'G5 < 5nkmn ug'{xf];\ . s] x2 - 4 sf] Pp6f 

u'0fgv08 x – 2 xf] . u'0fgv08sf] sygnfO{ lgDgcg';f/ kl/eflift ul/G5 . 

 

  

 

efusf] ljlw (division algorithm) cg';f/ olb 𝑓(𝑥) nfO{ (𝑥 − 𝑐) n] efu ug]{ xf] eg] 

xfdLn] efukmn, 𝑄(𝑥) / z]if 𝑅(𝑥) cyjf𝑓(𝑥) lar lgDg lnlvt ;DaGw kfpF5f}F . 

[ 𝑥 = 𝑐 /fVbf 𝑓(𝑐) = (𝑥 − 𝑐)𝑄(𝑥) + 𝑅(𝑥) cyjf 𝑅(𝑥) = 𝑓(𝑐) x'G5 . ] 

 𝑓(𝑥) = (𝑥 − 𝑐). 𝑄(𝑥) + 𝑅(𝑥) 

 olb, 𝑓(𝑐) = 0  eP 𝑅(𝑥) = 0 x'G5 . 

 𝑓(𝑥) = (𝑥 − 𝑐). 𝑄(𝑥) 

 To;}n] 𝑓(𝑥) sf] Pp6f u'0fgv08 (x-c)  
 x'G5 . 

 

s'g} 𝑛 l8u|Lsf] ax'kbLo 𝑓(𝑥) sf nflu olb 𝑓(𝑐) = 0 x'G5 eg] (𝑥 − 𝑐) pSt 

ax'kbLosf] u'0fgv08 x'G5 .  

pbfx/0fsf nflu x3 – 27 = (x-3) (x2 + 3x + 9) 

df f(3) = 0 x'G5 . To;}n] x3 – 27 sf] Pp6f 

u'0fgv08 (x-3) x'G5 . 
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u'0fgv08 ;fWosf] lanf]d 

olb 𝑛 l8u|Lsf] ax'kbLo 𝑓(𝑥) sf] u'0fgv08 (𝑥 − 𝑐) eP 𝑓(𝑐) = 0 x'G5 .  

 oxfF, 𝑓(𝑥) = 𝑄(𝑥). (𝑥 − 𝑐) 

      𝑥 = 𝑐  /fVbf, 𝑓(𝑐) = 𝑄(𝑐) × (𝑐 − 𝑐) 

 cyjf, 𝑓(𝑐) = 𝑄(𝑐) × 0 

               = 0 

pbfx/0fx¿  

1.  u'0fgv08 ;fWosf] k|of]u u/L (𝑥 − 1), ax'kbLo 3𝑥3 + 2𝑥 − 5  sf] u'0fgv08 xf] jf 

 xf]Og olsg ug'{xf];\ M 

 ;dfwfg  

 oxfF, 𝑓(𝑥) = 3𝑥3 + 2𝑥 − 5 

 dfgf}F, (𝑥 − 𝑐) = 𝑥 − 1 

 cyjf, 𝑐 = 1 

 u'0fgv08 ;fWosf] sygcg';f/, 

  𝑓(𝑐) = 0 

 cyjf, 𝑓(1) = 0 

 cyjf, 3 × 1 + 2 × 1 − 5 

  = 3 + 2 − 5 

  = 0 

  ax'kbLo 3𝑥3 + 2𝑥 − 5 sf] u'0fgv08 (𝑥 − 1) x'G5 . 

2.  olb 𝑥3 − 𝑘𝑥2 + 3𝑥 + 6 sf] u'0fgv08 (𝑥 + 1) eP 𝑘 sf] dfg kQf nufpg'xf];\ M 

 ;dfwfg  

 oxfF, 𝑓(𝑥) = 𝑥3 − 𝑘𝑥2 + 3𝑥 + 6 -dfgf}F_ 

 ca,  𝑥 + 1 nfO{ x – c ;Fu t'ngf ubf{ 

  𝑐 = −1 x'G5 . 

 u'0fgv08 ;fWosf] sygcg';f/  

 𝑓(𝑐) = 0 

 cyjf, (−1)3 − 𝑘 × (−1)2 + 3 × (−1) + 6 = 0 

 cyjf, −1 − 𝑘 − 3 + 6 = 0 
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 cyjf, 𝑘 = 4 

3.  ax'kbLo 𝑓(𝑥) = 𝑥3 − 6𝑥2 + 12𝑥 − 7  df slt hf]8\bf (𝑥 − 3)  pSt ax'kbLosf] 

 u'0fgv08 x'G5 < 

 ;dfwfg  

 dfgf}F, 𝑓(𝑥) = 𝑥3 − 6𝑥2 + 12𝑥 − 7 df 𝑘 hf]8\bf (𝑥 − 3) pSt ax'kbLosf] u'0fgv08 

 x'G5 . 

 ca, 𝑓(𝑥) = 𝑥3 − 6𝑥2 + 12𝑥 − 7 + 𝑘 

    oxfF, (x-3) nfO{ (x-c) ;Fu t'ngf ubf{ 

    c = 3 x'G5 . 

 u'0fgv08 ;fWosf] sygcg';f/ 

        𝑓(𝑐) = 0 

 cyjf, 𝑓(3) = 0  

 cyjf, 33 − 6 × 32 + 12 × 3 − 7 + 𝑘 = 0 

 cyjf, 27 − 54 + 36 − 7 + 𝑘 = 0 

 cyjf, 𝑘 + 2 = 0 

 cyjf, 𝑘 = −2 

 𝑘 = −2 

 ctM cfjZos hf]8\g'kg]{ kb -2 xf] . 

 

cEof; 1.2.4 

1.  (a) u'0fgv08 ;fWosf] syg n]Vg'xf];\ . 

 (b) 𝑓(𝑥) = (𝑥 − 𝑐) × 𝑞(𝑥) + 𝑟(𝑥) df 𝑥 − 𝑐,  𝑓(𝑥)sf] Pp6f u'0fgv08 eP z]if  

  𝑟(𝑥) slt x'G5 <  

 (c) 𝑓(𝑥), 𝑑(𝑥)  / 𝑞(𝑥) df 𝑓(𝑥) n] 𝑛 l8u|Lsf] ax'kbLo, 𝑑(𝑥) n] efhs / 𝑞(𝑥) n]  

  efukmnnfO{ hgfpF5 eg] logLx¿larsf] ;DaGw n]Vg'xf];\, hxfF d(𝑥) n] f(𝑥)  
  sf] u'0fgv08nfO{ hgfpF5 . 

2. (a) 𝑓(𝑥) = 𝑥3 − 27 sf] Pp6f u'0fgv08 (𝑥 − 3)  x'G5 egL u'0fg ;fWosf] k|of]u  

  u/L k|dfl0ft ug'{xf];\ . 

 (b) u'0fgv08 ;fWosf] k|of]u u/L 𝑓(𝑥) = 2𝑥3 + 3𝑥2 − 11𝑥 − 6 sf] u'0fgv08  

  𝑥 − 2 xf]÷xf]Og egL olsg ug'{'xf];\ . 
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 (c) u'0fgv08 ;fWosf] k|of]u u/L 𝑓(𝑥) = 6𝑥3 + 11𝑥2 − 26𝑥 − 15 sf  

  u'0fgv08x¿ (𝑥 + 3), (2𝑥 + 1), (3𝑥 − 5)  dWo] s'g s'g x'g\ < kQf  

  nufpg'xf];\ . 

3.   (a) olb ax'kbLo  4𝑥2 + 𝑚𝑥 + 8 sf] Pp6f u'0fgv08 (𝑥 + 2) eP 𝑚 sf] dfg  

  kQf nufpg''xf];\ . 

  (b) olb ax'kbLo  𝑥3 − 𝑘𝑥2 + 3𝑥 + 6 sf] Pp6f u'0fgv08 (𝑥 + 1) eP 𝑘 sf]  

  dfg kQf nufpg''xf];\ . 

  (c)  olb ax'kbLo,  𝑓(𝑥) = 2𝑥3 − 𝑎𝑥2 − 8𝑥 + 5 sf] Pp6f u'0fgv08 (𝑥 + 1) eP  

  a sf] dfg kQf nufpg''xf];\ . 

4.   (a) ax'kbLo 𝑓(𝑥) = 2𝑥3 + 6𝑥2 + 7𝑥 + 5 df slt hf]8\bf 𝑓(𝑥) sf] Pp6f   

  u'0fgv08 (𝑥 + 3) x'G5 < kQf nufpg'xf];\ . 

 (b)  ax'kbLo 𝑔(𝑥) = 𝑥3 + 28 af6 slt 36fpFbf 𝑔(𝑥) sf] Pp6f u'0fgv08 𝑥 + 4  

  x'G5 < 

 (c)  ax'kbLo 3𝑥3 + 5𝑥2 − 5𝑥 + 7 af6 slt 36fpFbf pSt ax'kbLosf] Pp6f u'0fg  

  v08 (𝑥 + 2) x'G5 < kQf nufpg'xf];\ . 

5. u'0fgv08 ;fWo / v08Ls/0f ;DaGwL Pp6f 5f]6f] l/kf]6{ tof/ u/L sIffsf]7fdf k|:t't 

 ug'{xf];\ . 

 

 

 

 

 

 

 

1.2.5   z]if ;fWo / u'0fgv08 ;fWosf] k|of]u (Use of the remainder  

  theorem and factor theorem)  

 x4 – 4 sf u'0fgv08 s] s] xf]nfg < 

 x3 – 19x + 30 sf u'0fgv08 s;/L kQf nufpg ;lsG5 xf]nf < 

 z]ifM ;fWo / u'0fgv08 ;fWosf] k|of]u v08Ls/0f / ax'kbLo ;dLs/0f xn ubf{ 

x'G5 ls x'Fb}g < ;d"xdf 5nkmn ug'{xf];\ . 
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z]if ;fWosf] k|of]un] efusf lj|mofx¿ ;lhnf] / l56f] ug{ ;lsG5 . To:t} z]if ;fWosf] 

k|of]u u/L u'0fgv08 ;fWo;Fu ;DalGwt ;d:ofx¿nfO{ xn ug{ ;lsG5 . u'0fgv08 

;fWosf] k|of]u u/L ax'kbLo ;dLs/0fx¿ xn ug{ ;lsG5 . 

oxfF xfdL u'0fgv08 ;fWo / z]if ;fWosf] k|of]u u/L ax'kbLo ;dLs/0fnfO{ xn ug]{ 

;DaGwL ljifodf 5nkmn ug]{ 5f}F . 

pbfx/0fx¿ 

1. v08Ls/0f ug'{xf];\ M 

 2𝑥3 + 3𝑥2 − 3𝑥 − 2 

 ;dfwfg  

 dfgf}F, 𝑓(𝑥) = 2𝑥3 + 3𝑥2 − 3𝑥 − 2 

 cr/ kb, (−2) sf ;Defljt u'0fgv08x¿ ±1 / ±2 x'G5g\ . 

 𝑥 = 1 /fVbf, 𝑓(1) = 2 × 13 + 3 × 12 − 3 × 1 − 2 

                        = 2 + 3 − 3 − 2 

                         = 0 x'G5 . 

To;}n] z]if 𝑓(1) = 0 ePsfn] u'0fgv08 ;fWosf] sygcg';f/ 𝑓(𝑥) sf] Pp6f u'0fgv08 

(𝑥 − 1) xf] . 

 ;ª\lIfKt efu ljlw k|of]u ubf{, 

 

 To;}n], 

 efukmn Q(x)  = 2𝑥2 + 5𝑥 + 2 

            = 2𝑥2 + 4𝑥 + 𝑥 + 2 

            = 2𝑥(𝑥 + 2) + 1(𝑥 + 2) 

            = (𝑥 + 2)(2𝑥 + 1) 
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    𝑓(𝑥) = (𝑥 − 1) × 𝑄(𝑥) 

               = (𝑥 − 1)(𝑥 + 2)(2𝑥 + 1) 

2. v08Ls/0f ug'{xf];\ M 

 (𝑥 − 1)(2𝑥2 + 15𝑥 + 15) − 21 

 ;dfwfg  

 dfgf}F, 𝑓(𝑥)     = (𝑥 − 1)(2𝑥2 + 15𝑥 + 15) − 21 

                = 2𝑥3 + 15𝑥2 + 15𝑥 − 2𝑥2 − 15𝑥 − 15 − 21 

                = 2𝑥3 + 13𝑥2 − 36 

cr/ kb, (−36) sf ;Defljt u'0fgv08x¿ ±1, ±2, ±3, ±4, ±6, ±9, ±12, ±18 / 

±36  x'G5g\ . 

 𝑓(𝑥) df 𝑥 = −2 /fVbf 𝑓(−2)      = 2 × (−2)3 + 13 × (−2)2 − 36 

       = 2 × (−8) + 13 × 4 − 36 

       = −16 + 52 − 36 

       = 0 x'G5 . 

 To;}n] 𝑓(𝑥) sf] Pp6f u'0fgv08 (𝑥 + 2) xf] . 

 ;ª\lIfKt efu ljlwcg';f/ 

 

 efukmn = 2𝑥2 + 9𝑥 − 18 

   = 2𝑥2 + 12𝑥 − 3𝑥 − 18 

   = 2𝑥(𝑥 + 6) − 3(𝑥 + 6) 

   = (𝑥 + 6)(2𝑥 − 3) 

 To;}n], 2𝑥3 + 13𝑥2 − 36 = (𝑥 + 2)(𝑥 + 6)(2𝑥 − 3). 
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3. xn ug'{xf];\ M 

 𝑥3 − 4𝑥2 − 7𝑥 + 10 = 0 

 ;dfwfg  

 dfgf}F, 𝑓(𝑥) = 𝑥3 − 4𝑥2 − 7𝑥 + 10 

 oxfF, ++10 sf ;Defljt u'0fgv08x¿ ±1, ±2, ±5, ±10 x'G5g\ . 

 𝑓(𝑥) df 𝑥 = 1 /fVbf, 𝑓(1) = 13 − 4 × 12 − 7 × 1 + 10 

                               = 1 − 4 − 7 + 10 = 0 x'G5 . 

 u'0fgv08 ;fWosf] sygcg';f/ 

 𝑓(𝑥) sf] Pp6f u'0fgv08 (𝑥 − 1) x'G5 . 

 k]ml/, ;ª\lIfKt efu ljlwaf6 

 

 oxfF, efukmn (𝑄(𝑥) = 𝑥2 − 3𝑥 − 10 

                         = 𝑥2 − 5𝑥 + 2𝑥 − 10 

                         = 𝑥(𝑥 − 5) + 2(𝑥 − 5) 

                         = (𝑥 − 5)(𝑥 + 2) 

 𝑓(𝑥) = 𝑥3 − 4𝑥2 − 7𝑥 + 10 

           = (𝑥 − 1)(𝑥 − 5)(𝑥 + 2) 

 t/, 𝑓(𝑥) = 0 

 cyjf, (𝑥 − 1)(𝑥 − 5)(𝑥 + 2) = 0 

 cyjf, 𝑥 − 1 = 0; 𝑥 = 1 

         𝑥 − 5 = 0; 𝑥 = 5 

         𝑥 + 2 = 0; 𝑥 = −2 

 ;dfwfg ;d"x {−2, 1, 5} x'G5 . 
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cEof; 1.2.5 

1.  (a) olb 𝑓(𝑥) sf] Pp6f u'0fgv08 𝑎 eP 𝑓(𝑎) sf] dfg slt x'G5 < 

 (b) ax'kbLo 𝑓(𝑥) sf] ;dfwfg kQf nufpg' eGgfn] s] a'lemG5 <  

2.      v08Ls/0f ug'{xf];\ M 

 (a) 3𝑥3 − 19𝑥2 + 32𝑥 − 16  

 (b) 𝑥3 − 19𝑥 − 30  

 (c) 𝑥3 − 9𝑥2 + 26𝑥 − 24  

3.     v08Ls/0f ug'{xf];\ M 

      (a) (𝑥 + 1)(𝑥2 − 5𝑥 + 10) − 12 

       (b) (𝑥 − 1)(2𝑥2 + 15𝑥 + 15) − 21 

       (c) (𝑥 − 3)(𝑥2 − 5𝑥 + 8) − 4𝑥 + 12 

4.   xn ug'{xf];\ M 

 (a) 𝑥3 − 3𝑥2 − 4𝑥 + 12 = 0  

 (b)   𝑥3 − 8𝑥2 + 19𝑥 − 12 = 0   

 (c)   2𝑦3 + 6 = 3𝑦2 + 11𝑦 

 (d)   𝑦3 + 11𝑦 = 6𝑦2 + 6 

5.   b'O{ cf]6f ;femf u'0fgv08x¿ ePsf / l8u|L 4 ePsf ax'kbLox¿ 𝑓(𝑥) / 𝑔(𝑥) nfO{ 

 kmngsf] :j¿kdf n]Vg'xf];\ . 𝑓(𝑥)  / 𝑔(𝑥)  sf cGo u'0fgv08x¿ klg kQf 

 nufpg'xf];\ . 
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1.3  cg'j|md / >]0fL (Squence and Series) 

1.3.0 k'g/fjnf]sg (Review) 

 lbOPsf ;ª\Vofsf] 9fFrf jf j|md (pattern) cWoog u/L lgDg k|Zgx¿df 5nkmn 

 ug'{xf];\ M  

(i)  5, 10, 15, 20, ……… 

(ii)  4, 8, 16, 32, …….. 

(iii) 1, 2, 4, 7, 11, ……..  

-s_  dflysf] 9fFrf jf j|mdsf ;b:ox¿ s'g s'g lgodcg';f/ ag]sf 5g\ <  

-v_  s] tLg cf]6f 9fFrf jf j|mdsf ;b:ox¿ Pp6} lgoddf ag]sf 5g\ <  

-u_  tL ;ª\Vofsf 9fFrf jf j|mdsf] n cf}F kb slt slt x'G5 <  

-3_ s] dflysf ;ª\Vof 9fFrf jf j|mdx¿ cg'j|mdx¿ x'g\ < 

-ª_ dflysf] cg'j|md;Fu ;DalGwt >]0fL s] s] x'G5 <  

dfly lbOPsf ;ª\Vofsf 9fFrf jf j|mdx¿ s'g} g s'g} lgodcg';f/ ag]sf 5g\ . klxnf] 

;d"xsf ;b:ox¿ cluNnf] ;ª\VofeGbf j|mdzM 5 n] a9\b} uPsf 5g\ . bf];|f] 9fFrfsf 

;b:ox¿ klxnf]eGbf j|mdzM 2 u'0ffn] a9\b} uPsf 5g\ eg] t];|f] 9fFrfdf ;b:o jf 

;ª\Vofx¿ j|mdzM 1, 2, 3… n] a9\b} uPsf 5g\ . t;y{ dflysf k|To]s ;ª\Vofsf] 9fFrf 

s'g} g s'g} lgoddf cfwfl/t eP/ ag]sfn] tLg cf]6} ;d"x cg'j|mdx¿ x'g\ . olb s'g} 

lbOPsf] cg'j|md ;Lldt cg'j|md (finite sequence) cg'¿k ePdf cg'j|mdsf cluNnf 

kbx¿sf cfwf/df n cf}F kb jf ;fwf/0f kb kQf nufpg ;lsG5 . olb cg'j|mdsf 

;b:o jf kbx¿nfO{ of]ukmn (+) jf 36fpM (-) lrx\gn] hf]8]df Tof] >]0fL x'G5, h:t}M 

dflysf cg'j|md;Fu ;DalGwt >]0fLx¿ 5 + 10 + 15 + 20 + …., 4 + 8 + 16 + … /  
1 + 2 + 4 + 7 +…. x'G5g\ . ;fdfGotof olb cg'j|mdsf kbx¿nfO{ t1, t2, t3,……, tn  n] 

hgfOG5 eg] pSt cg'j|md;Fu ;DalGwt >]0fL  Sn = t1 + t2 + t3,……,+ tn x'G5 . hxfF 

Sn eg]sf] klxnf] kb (t1) b]lv n cf}F kb (tn) ;Ddsf] of]ukmn (sum of first nth term) 
xf] . 
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;dfgfGt/Lo cg'j|md / >]0fL (Arithmetic Sequence and series) 
lbOPsf lrqx¿sf] 9fFrf cWoog u/L lgDg k|Zgx¿df 5nkmn ug'{xf];\ M 

 
 

(i)         (ii)          (iii)          (iv)         (v)            (vi)              

-s_ dflysf lrqx¿sf] 9fFrfdf ePsf yf]Knfx¿ (dots) nfO{ cg'j|mddf s;/L n]Vg ;lsG5 < 

-v_ cg'j|mdsf] ¿kdf n]Vbf ;ª\Vof jf kbx¿larsf] cGt/ s] slt 5 < 

-u_ lrq glvrL bzf}F kb -t10_ s;/L kQf nufpg ;lsG5 <  

-3_ s] of] cg'j|mdsf] lgod kQf nufpg ;lsG5 < 

-ª_ of] cg'j|mdsf] ;fwf/0f kb jf n cf}F kb (tn) slt x'G5 < 

dflysf 6 cf]6f lrqx¿df ePsf yf]Knfx¿ (Dots) j|mdzM 1, 4, 7, 10, 13 / 16 cf]6f 5g\ . 

logLx¿nfO{ cg'j|mdsf] ¿kdf n]Vbf,  

1, 4 , 7, 10, 13, 16 x'G5 . o; cg'j|mddf ePsf ;ª\Vof jf kbx¿ j|mdzM 3 n] a9\b} uPsf 

5g\ jf cGt/ 3 5 ;dfg cGt/= 16 – 13 = 13 – 10 = 10 – 7 = 7 – 4 = 4 – 1 = 3  x'G5 . 

To;}u/L, cg'j|mdx¿ 15, 25, 35, 45, 55 / 100, 90, 70, 60, 50 sf ;dfg cGt/ s] slt  

x'G5 < kQf nufpg'xf];\ . 

t;y{ s'g} cg'j|mdsf] k|To]s kb cluNnf] kbeGbf lglZrt ;ª\Vof (fixed number) n] a9\b} 

jf 36\b} uPdf To:tf] cg'j|mdnfO{ ;dfgfGt/Lo jf cª\s ul0ftLo cg'j|md (arithmetic 
sequence) elgG5 . o; cg'j|mddf cl3Nnf] kbeGbf a9L jf 36L x'g] lglZrt ;ª\VofnfO{ 

;dfg cGt/ (common difference) elgG5, h:t} M ;dfgfGt/Lo cg'j|md 15, 25, 35, 45, 55 
df ;dfg cGt/ 25 – 15 = 35 – 25 = 45 – 35 = 55 – 45 = 10 x'G5 . cg'j|md 100, 90, 80, 
70, 60, 50 df ;dfg cGt/ 90 – 100 = 80 – 90 = 70 – 80 = 60 – 70 = 50 – 60 = -10 
x'G5 . 

;dfgfGt/ cg'j|mddf ;dfg cGt/nfO{ d klxnf] kb, bf];|f] kb, t];|f] kb ……. n cf}F kb nfO{ 

j|mdzM t1, t2, t3,…,tn n] hgfOG5 . To;}n], olb t1, t2, t3,…,tn-1, tn Pp6f ;dfgfGt/Lo cg'j|md 

eP ;dfg cGt/ (d)= t2 - t1 = t3 - t2 …, tn - tn-1 x'G5 . dflysf] ;dfgfGt/Lo cg'j|md;Fu 

;DalGwt >]0fL Sn = t1 + t2 + t3 + ……+ tn x'G5 .  

;fdfGotof ;dfgfGt/Lo= cg'j|md ;dfg cGt/ (d) = bf];|f] kb (t2) - klxnf] kb (t1) u/L 

lgsflnG5 . 
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 ;dfgfGt/ >]0fLsf] ;fwf/0f kb  (General Term of Arthmetic Sequence )  

Ps hgf wfjs h;sf k|To]s kfOnfn] kf/ u/]sf] hDdf b'/L -lkm6df_ o; k|sf/ 5 M  

4, 8, 12, 16, 20, 24, …..  

 p;n] clGtd kfOnfdf hDdf slt b'/L kf/ unf{ < 5nkmn ug'{xf];\ . 

 oxfF, cg'j|md 4, 8, 12, 16, 20, 24,…. 5 . of] ;dfgfGt/Lo cg'j|md xf] . klxnf] kb  
 (t1) = a = 4 

 ;dfg cGt/ (d) = bf];|f] kb (t2) – klxnf] kb (t1) = 8-4=4 

 ca, klxnf] kb (t1)= 4 = 4+(1-1).4=a+(1-1).d 

 bf];|f] kb (t2)=8 = 4+(2-1).4 = a+(2-1).d 

 t];|f] kb (t3)=12 = 4+(3-1).4 = a+(3-1).d  

 rf}yf] kb (t4)=16 = 4+(4-1).4 = a+(4-1).d  

 cGToaf6 bf];|f] kb (tn-1) = 4+[(n-1)-1].4 = a+[(n-1)-1].d 

 clGtd kb (tn)      = 4+(n-1)4=a+(n-1).d 

     = 4 + 4n - 4 

     = 4n 

t;y{ pSt wfjsn] clGtd kfOnfdf hDdf 4n lkm6 b'/L kf/ ub{5 . oxfF 4n nfO{ 

cg'j|md 4, 8, 12, 16, 20, ……. sf] ;fwf/0f kb elgG5 . o;nfO{ tn n] hgfOG5 . 

 ∴ ;fwf/0f kb (tn) = a+(n-1). d  x'G5 . 

cg'j|mdx¿ 20, 30, 40, 50, 60 / 55, 45, 35, 25, 15, 5 sf] ;fwf/0f kb (tn) slt slt  

x'G5, lgsfNg'xf];\ . 

pbfx/0fx¿ 

1. ;dfgfGt/Lo cg'j|md 7, 11, 15, 19, 23, 27, 31 sf] ;dfg cGt/ / b;f}F kb kQf 

 nufpg'xf];\ . 

 ;dfwfg 

 oxfF, klxnf] kb (t1) = a =7 

 bf];|f] kb (t2)=11 

 ;dfg cGt/ (d) = ? 

 b;f}F kb (t10) = ? 

 ca, ;dfg cGt/ (d) = t2 - t1 

        = 11-7 = 4 
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;"qcg';f/ tn = a+(n-1).d 

  t10 = 7+(10-1).4 

 t10 =7+9×4 

  =7+36 

  =43 

 t;y{, pSt cg'j|mdsf] ;dfg cGt/ 4 / b;f}F kb 43 x'G5 .  

 

2. ;dfgfGt/Lo >]0fL 2+5+8+….sf] s'g kb 50 x'G5 < 

 ;dfwfg  

 oxfF, lbOPsf] >]0fL 2+5+8…… 

 klxnf] kb (a) = 2 

 ;dfg cGt/ (d) = 5-2 = 3 

 clGtd kb (tn) = 50 

 kb ;ª\Vof (n) = ? 

 ca ;"qcg';f/, 

  tn = a+(n-1) . d 

 cyjf, 50 = a+(n-1) .d 

 cyjf, 50 = 2+(n-1) .3 

 cyjf, 50 = 2 + 3n-3 

 cyjf, 50 = 3n-1 

 cyjf, 50+1=3n 

 cyjf, 
51

3
 = n 

 ∴ n =17 

 ctM pSt >]0fLsf] 17 cf}F kb 50 x'G5 . 

3. Pp6f ;DfgfGt/Lo cg'j|mdsf] t];|f] / gjf}F kbx¿ j|mdzM 20 / 5 eP, 

 -s_ klxnf] kb / ;dfg cGt/ lgsfNg'xf];\ . 

 -v_ kGw|f}F kb kQf nufpg'xf];\ . 
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;dfwfg 

-s_  oxfF, klxnf] kb = a  / ;dfg cGt/ =d  eP, 

 n cf}F kb (tn) = a+(n-1).d …… (i) 

 t];|f] kb (t3) = 20 

 gjf}F kb (t9) = 5 

 kGw|f}F kb (t15) = < 

 ca, t3 = a+ (3-1).d  [ tn = a + (n-1).d] 

 cyjf, 20= a+2d …………… (ii) 

 t9 = a+ (9-1).d 

 cyjf, 5 = a+8d …………... (iii) 

 ;dLs/0f (ii) / (iii) af6, 

20=a+2d 
5
−  =a

−+8d
−  

 

         15 =  - 6d 

 cyjf d = - 
15

6
 = −

5

2
 

 d sf] dfg ;dLs/0f (ii)  df /fVbf,  

 20 = a +2 × −
5

2
 

 cyjf 20= a-5 

 cyjf a = 20+5 

 ∴ a = 25 

 t;y{ klxnf] kb 25 / ;dfg cGt/  −
5

2
 x'G5 . 

-v_  ;"qcg';f/, 

 tn = a + (n-1) .d  

 t15  = 25 + (15-1) ×−
5

2
 

  = 25 + 14×−
5

2
  

  =25-35 

  = -10 

 t;y{ pSt cg'j|mdsf] kGw|f}F kb -10  x'G5 . 
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4. olb ;dfgfGt/Lo cg'j|mdsf] ;ftf}F kb bf];|f] kbsf] rf/ u'0ff 5 / b;f}F kb 29 5 eg] 

pSt cg'j|md kQf nufpg'xf];\ . 

 ;dfwfg 

 dfgf}F, klxnf] kb = a / ;dfg cGt/ = d  5 . 

 oxfF, ;fTff}F kb (t7) = 4 × bf];|f] kb (t2) 

 b;f}F kb (t10) = 29 

 ;"qcg';f/, 

 tn = a+ (n-1) .d 

 n = 7  /fVbf, t7 = a+ (7-1) . d 

 t7 = a+ 6d ………………….. (i) 

 n = 2 /fVbf t2 = a+ (2-1) . d 

 t2 = a+d …………… (ii) 

 k|Zgcg';f/, t7 = 4 t2 

 cyjf, a+6d = 4 (a+d) 

 cyjf, a+6d = 4a + 4d 

 cyjf, 4a - a = 6d - 4d 

 cyjf, 3a = 2d  

  ∴ a = 
2

3
 d  

 k]ml/, t10 = a+ (10-1). d 

  29 = a + 9d …….(iii) 

 ;dLs/0f (iii) df a sf] dfg /fVbf,  

  29 = 
2

3
 d+9d 

 cyjf, 29 = 
2d+27 d

3
 

 cyjf, 87 = 29d 

 cyjf, d = 
87

29
 = 3  

  ∴ d = 3  

 ca, klxnf] kb (t1) = a =2 

 bf];|f] kb (t2) = a+d = 2+3 = 5 
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 t];|f] kb (t3) = a+2d = 2+2×3 = 8 

 rf}yf] kb (t4) = a +3d = 2 + 3×3 = 11 

 ctM dflysf kbx¿nfO{ cg'j|mdsf] ¿kdf /fVbf 2, 5, 8, 11 …. x'G5 . 

 

cª\sul0ftLo dWodf (Arithmetic mean)  

 lbOPsf ;dfgfGt/Lo cg'j|md cWoog ug'{xf];\ M 

-s_  10, 20, 30,  -v_ 6, 10, 14, 18  -u_ -30, -25, -20, -15, -10  

         dWodf         dWodfx¿        dWodfx¿ 

 dflysf] cg'j|mdsf cfwf/df dWodf eg]sf] s] xf] < 5nkmn ug'{xf];\ . 

dflysf] klxnf cg'j|mddf klxnf] kb (10) / clGtd kb (30) sf lardf 20 5 . 

To;}n] oxfF 20 ;dfgfGt/Lo dWodf xf] . bf];|f] cg'j|mddf klxnf] kb (6) / clGtd kb 

(18) larsf kbx¿ 10 / 14 ;dfgfGt/Lo dWodfx¿ x'g\ . To;} u/L t];|f] cg'j|mddf 

klxnf] kb (-30) / clGtd kb (-10) lardf kg]{ kbx¿ -25, -20, -15 ;dfgfGt/Lo 

dWodfx¿ x'g\ . 

 t;y{, ;dfgfGt/Lo cg'j|mdsf b'j} kbx¿ -klxnf] / clGtd_ larsf] kb jf kbx¿nfO{ 

 ;dfgfGt/Lo dWodf (arithmetic mean) elgG5 . ;dfgfGt/Lo dWodfx¿nfO{ m n] 

 ;ª\s]t ul/G5 . 

 tnsf] ;dfgfGt/Lo cg'j|mddf dWodfx¿ s'g s'g x'g\ < 5nkmn ug'{xf];\ M 

 (i)  100, 200, 300, 400 

 (ii)  2, 8, 12, 20, 26, 32 

 b'O{ cf]6f kbx¿ a / b sf lardf Pp6f ;dfgfGt/Lo dWodf (m) 

 dfgf}F, ;dfgfGt/Lo cg'j|mdsf kbx¿ a, m, b 5g\ . 

 oxfF, klxnf] kb (t1) = a 

 bf];|f] kb (t2) = m 

 t];|f] kb (t3) = b 

 pSt cg'j|mdsf] cGt/ ;dfg x'g] ePsfn] t2-t1 = t3-t2 

 cyjf, m-a = b-m 

 cyjf, 2m = a+b 

 ∴ m = 
a+b

2
 

 t;y{, a / b larsf] Pp6f dWodf 
a+b

2
 x'G5 . 
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5. b'O{ ;ª\Vofx¿ 16 / 32 larsf] Pp6f ;dfgfGt/Lo dWodf lgsfNg'xf];\ M 

 ;dfwfg  

 oxfF, klxnf] kb (a) = 16 

 clGtd kb (b) = 32 

 dWodf (m) = ? 

 ;"qcg';f/, ;dfgfGt/Lo dWodf (𝑚)  =  
𝑎+𝑏

2
 

          =  
16+32

2
 

           =  
48

2
 

                    =  24 

 t;y{, 16 / 32  larsf] dWodf 24 x'G5 . 

 b'O{ cf]6f kbx¿sf] lardf n cf]6f ;dfgfGt/Lo dWodfx¿ 

 dfgf}F, b'O{ kbx¿ a / b sf lardf kg]{ n cf]6f dWodfx¿ m1, m2, m3, ……mn 5g\ . 

 oxfF, a, m1, m2, m3, ……mn, b  ;dfgfGt/Lo cg'j|md x'G5 . 

 klxnf] kb (t1) = a 

 clGtd kb (t2) = b 

 dWodf ;ª\Vof = n / hDdf kb ;ª\Vof = n+2  

 ;"qcg';f/, tn= a+(n-1).d 

 cyjf, b = a+(n+2-1).d 

 cyjf, b-a = (n+1).d 

  ∴ d = 
b−a

n+1
 

 ca, klxnf] dWodf (m1) =  bf];|f] kb (t2) = a+d = a+ 
𝑏−𝑎

𝑛+1
 

 bf];|f] dWodf (m2) = t];|f] kb (t3) =  a+2d = a+2 (
𝑏−𝑎
𝑛+1

)  

 t];|f] dWodf (m3) = rf}yf] kb (t4) = a+3d = a+3 (
𝑏−𝑎
𝑛+1

) 

 …………………………………………………… 

 ∴ clGtd dWodf (mn) = (n+1) cf}F kb (tn+1) = a +n(
b−a
n+1

) 
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 t;y{, a / b sf] larsf] n cf}F dWodf mn = a + nd  x'G5 . 

6. b'O{ cf]6f kbx¿ - 3  / 17  sf lardf 3 cf]6f ;dfgfGt/Lo dWodf eg'{xf];\ M 

 ;dfwfg 

 oxfF, klxnf] kb (a) = -3 

 clGtd kb (b) = 17 

 dWodf ;ª\Vof (n) = 3 

 ca, ;dfg cGt/ (d) = 
b−a

n+1
 = 17−(−3)

3+1
=

20

4
= 5 

 tLg cf]6f dWodfx¿ m1, m2  / m3 dfGbf,  

 m1 = a + d = -3 + 5 = 2 

 m2 = a + 2d = -3 + 2 × 5 = 7 

 m3 = a + 3d = -3 + 3 × 5 = 12 

 ctM -3  / 17  sf] larsf 3 dWodfx¿ 2, 7  / 12 x'g\ . 

7. b'O{ cf]6f kbx¿ 2 / 37 sf lardf el/Psf ;dfgfGt/Lo dWodfx¿sf] ;ª\Vof kQf 

nufpg'xf];\ hxfF, bf];|f] / clGtd dWodfsf] cg'kft 3:8  5 .  

 ;dfwfg 

 oxfF, klxnf] kb (a) = 2 

 clGtd kb (b) = 37 

 bf];|f] dWodf (m2) / clGtd dWodf (mn) sf] cg'kft = 3:8 

 cyjf, 
m2

mn
=  

3

8
 

 dfgf}F, dWodf ;ª\Vof = n 

 ca, ;dfg cGt/ (d) = 
b−a

n+1
 = 37−2

n+1
=

35

n+1
 

 bf];|f] dWodf (m2) = a+2d  

     = 2+2.
35

n+1
 

     = 
2n+2+70

n+1
 

     =  
2n+72

n+1
 

 clGtd dWodf (mn) = 𝑏 − 𝑑 = 37 −
35

n+1
 

     =  
37n+37−35

n+1
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     =  
37n+2

n+1
 

 k|Zgcg';f/, 

  m2:mn = 3:8 

 cyjf, 

2n+72

n+1
37n+2

n+1

=  
3

8
 

 cyjf, 
2n+72

37n+2
=  

3

8
 

 cyjf, 111n + 6 = 16n + 576 

 cyjf, 95 n = 570 

 cyjf, 𝑛 =  
570

95
= 6 

 t;y{ pSt cg'j|mddf dWodf 6 cf]6f 5g\ . 

 

cEof; 1.3.1 

1.  (a) cg'j|md eg]sf] s] xf] < pbfx/0f;lxt JofVof ug'{xf];\ . 

 (b) cg'j|md / >]0fLdf s] leGgtf 5 < 

 (c) ;dfgfGt/Lo cg'j|mdnfO{ kl/eflift ug'{xf];\ . 

 (d) ;dfgfGt/Lo cg'j|mdsf ljz]iftfx¿ pNn]v ug'{xf];\ . 

 (e) ;dfgfGt/Lo dWoddf eg]sf] s] xf] < ;dfgfGt/Lo dWodf lgsfNg] ;"qx¿ pNn]v 

  ug'{xf];\ . 

2. tn lbOPsf dWo] s'g s'g ;dfgfGt/Lo cg'j|md x'g\ / s'g s'g xf]Ogg\ < sf/0f klg 

 pNn]v ug'{xf];\ . 

(a)  8, 13, 18, 23,… 

(b)  6, 3, 0, -3, -6,… 

(c)  7, 6 
1

3
, 5

1

3
, 4

2

3
, … 

(d)  22, 32, 42, 52, 62, 72 

(e)  18, 15, 12, 9, 6, 3 

3. lbOPsf ;dfgfGt/Lo cg'j|mdsf] ;dfg cGt/, ;fwf/0f kb (tn), / b;f}F kb 

 lgsfNg'xf];\ M 

 (a)  20, 26, 32, 38,… 
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 (b)  1, -2, -5, -8, … 

 (c)  1, 5, 9,13, … 

 (d)  
1

3
, −

8

3
, −

17

3
, … 

4. lbOPsf] cj:yfdf ;dfgfGt/Lo cg'j|mdsf] ;dfg cGt/ (d) cyjf klxnf] kb (a) kQf 

 nufpg'xf];\ M 

(a) ;dfg cGt/ (d) = 2 / ;ftf}F kb (t7) = 14 

(b)  ;dfg cGt/ (d) = 3 / b;f}F kb (t10) = 29 

(c)  klxnf] kb (a) = 6 / 5}6f}F kb (t6) = 21 

(d)  klxnf] kb (a) = -2 / la;f}F kb (t20) = 74 

(e)  klxnf] kb (a) = 
4

5
 / kGw|f}F kb (t15) = 8

4

5
 

5. tn lbOPsf >]0fLx¿sf] kb ;ª\Vof kQf nufpg'xf];\ . 

(a)  5 + 8 + 11 +……….+320 

(b)  7 + 5 
1

2
 +  4 +  2

1

2
+……….-23 

(c)  4 +11 + 18 +……….+74 

(d)  2 + 8 + 14  +20+……….+80 

(e)  
4

5
 +

38

35
+

48

35
… … … . +8

4

5
 

6. lgDg lnlvt cj:yfdf ;dfgfGt/Lo cg'j|mdsf] klxnf] kb (a) / ;dfg cGt/ (d) 

 kQf nufpg'xf];\ . 

(a)  kfFrf}F kb (t5) = 22 / cf7f}F kb (t8) = 34 

(b)  rf}yf] kb (t4) = 13 / 5}6f}F kb (t6) = 7  

(c)  kfFrf}F kb (t5) = 13 / b;f}F kb (t10) = 28 

(d)  b;f}F kb (t10) = 23 / alQ;f}F kb (t32) = 67 

7. (a) ;dfgfGt/Lo cg'j|mdsf] t];|f] / t]/f}F kb j|mdzM 40 / 0 eP s'g kbsf] dfg 28  
 x'G5 < kQf nufpg'xf];\ . 

 (b) ;dfgfGt/Lo cg'j|mdsf] t];|f] / aofln;f}F kb j|mdzM 10 / 88 eP s'g kbsf] dfg 

  24 x'G5 < kQf nufpg'xf];\ . 

 (c) ;dfgfGt/Lo cg'j|mdsf] 5}6f}F / ;qf}F kb j|mdzM 19 / 41 eP ;of}F kbsf] dfg  

  slt x'G5 < kQf nufpg'xf];\ . 
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 (d) ;dfgfGt/Lo cg'j|mdsf] ;ftf} / Psfp|Ggf}F kb j|mdzM -3 / -355  eP la;f}F kbsf]  

  dfg slt x'G5 < kQf nufpg'xf];\ .  

8. (a) s'g} ;dfgfGt/Lo cg'j|mddf 5t5 = 9t9 eP k|dfl0ft ug'{xf];\ M t14 = 0 

 (b) s'g} ;dfgfGt/Lo cg'j|mddf 
t7

t11
=  

11

7
 eP k|dfl0ft ug'{xf];\ M t18 = 0 

9. olb ;dfgfGt/Lo >]0fLsf] b;f}F kbsf] b; u'0ff;Fu kGw|f}F kbsf] kGw| u'0ff a/fa/ 5 

 / klxnf] kb 48 5 eg] pSt cg'j|mdsf] ;dfg cGt/ kQf nufpg'xf];\ . 

10. (a) Pp6f ;dfgfGt/Lo >]0fLdf /x]sf tLg cf]6f kbx¿sf] of]ukmn 36 5 /  

  ltgLx¿sf] u'0fgkmn 140 5 eg] tL kbx¿ kQf nufpg'xf];\ . 

 (b) Pp6f ;dfgfGt/Lo >]0fLdf /x]sf tLg cf]6f ;ª\Vofx¿sf] of]ukmn 45 5 /  

  ltgLx¿sf] u'0fgkmn 1875 5 eg] tL ;ª\Vofx¿ kQf nufpg'xf];\ . 

11. (a) >]0fL 14 + 12 + 10 + … sf] n cf}F kb;Fu >]0fL 20 + 17 + 14 + … sf] n cf}F  

  kb a/fa/ 5 eg] n sf] dfg kQf nufpg'xf];\ . 

 (b) >]0fL -9 – 6 – 3 -….sf] n cf}F kb;Fu >]0fL 16 + 14 + 12 +…. sf] n cf}F kb a/fa/ 

  5 eg] n sf] dfg kQf nufpg'xf];\  

12. lbOPsf] cj:yfdf bf];|f] kbsf] dfg lgsfNg'xf];\ M 

 (a) klxnf] kb = 7 / t];|f] kb = 17 

 (b) klxnf] kb = -20 / t];|f] kb = 60 

 (c) klxnf] kb = 
4

5
 / t];|f] kb = 

11

5
 

13. tnsf] cj:yfdf tf]lsPsf] ;dfgfGt/Lo dWodf lgsfNg'xf];\ M  

 (a) 5}6f}F kb = -3 / cf7f}F kb = 9, ;ftf}F kb = ? 

 (b) rf}wf}F kb = 30 / ;f]/f}F kb = 40, kGw|f}F kb = ? 

 (c) gjf}F kb = 28 / P3f/f}F kb = 36, b;f}}F kb = ? 

14. lgDgcg';f/ ;dfgfGt/Lo dWodf lgsfNg'xf];\M 

 (a) 2  / 20 sf lardf 5 cf]6f 

 (b) -18  / 2 sf lardf 4 cf]6f 

 (c) 1 / 16 sf lardf 2 cf]6f 

 (d) 
1

2
  / 

 7

2
 sf lardf 5 cf]6f  

15. lbOPsf] ;dfgfGt/ cg'j|mdaf6, x sf] dfg lgsfNg'xf];\ M 

 (a) 7, x, 11 
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 (b) 2x+1, 2x-1, 3x+4 

 (c) x+1, x+5, 3x+1 

16. (a) kbx¿ 2 / 11 sf lardf kg]{ dWodfx¿sf] ;ª\Vof lgsfNg'xf];\, hxfF klxnf] /  

  clGtd dWodfsf] cg'kft 7:19  5 . 

 (b) kbx¿ 5 / 35 sf lardf n cf]6f dWodfx¿ 5g\ . bf];|f] / clGtd dWodfsf]  

  cg'kft 1:4  5 eg] n sf] dfg kQf nufpg'xf];\ . 

17. (a) Pp6f ld6/ 6\ofS;Ldf ;'?df ?= 5 / To;kl5 k|To]s 1 km df ?= 9 b/n] ef8f  

  p7\5 eg] 10 km  ofqf ubf{ hDdf slt ?lkofF ltg'{knf{ < 

 (b) Ps hgf sd{rf/Lsf] dfl;s tna ?= 40,000  5 . jflif{s ?= 2,000  sf b/n]  

  p;sf] tnadf j[l4 x'Fb} hfG5 eg] P3f/f}F jif{df p;sf]= dfl;s tna slt k'U5 < 

  kQf nufpg'xf];\ . 

18. olb s'g} ;dfgfGt/Lo cg'j|mdsf] p cf}F, q cf}F / r cf}F kbx¿ j|mdzM a, b / c eP  

 k|dfl0ft ug'{xf];\ M p(b-c)+q(c-a)+r(a-b)=0 

19. lbOPsf] ;ª\Vofx¿sf] 9fFrfdf  

 (a) n cf}F kb kQf nufpg'xf];\ . 

 (b) b;f}F kb lgsfNg'xf];\ . 

(i)   

 

 

(ii)   
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1.3.2  ;dfgfGt/Lo >]0fLsf] of]ukmn (sum of arithemetic series)  

 Pp6f h'Qf sf/vfgfn] 8 jif{df pTkfbg u/]sf] h'Qf ;ª\Vof lgDgcg';f/ 5 M 

jif{ -lj=;=_ 2066 2067 2068 2069 2070 2071 2072 2073 

h'Qf ;ª\Vof 1000 1200 1400 1600 1800 2000 2200 2400 

 dflysf] tYofª\ssf cfwf/df 5nkmn ug'{xf];\ M 

 (a) cf7 jif{df pSt sf/vfgfn] hDdf slt h'Qf pTkfbg u/]5 < 

 (b) oxL b/df kGw| jif{df hDdf slt h'Qf pTkfbg unf{ < 

oxfF 8 jif{sf] pTkflbt h'Qf ;ª\VofnfO{ >]0fLdf /fVbf, 1000 + 1200 +….    + 2400, 

8  jif{df pTkfbg ePsf hDdf h'Qf ;ª\VofnfO{ S8  n] hgfpFbf, 

S8 = 1000+1200+1400+1600+1800+2000+2200+2400=13600….. (i) 

cyjf, 

 s8 = 2400+2200+2000+1800+1600+1400+1200+1000 =13,600….. (ii) 

 ;dLs/0f (i) / (ii) hf]8\bf 

 2s8 = 3400 + 3400 + 3400 + 3400 + 3400 + 3400 + 3400 + 3400 

 cyjf, 2. s8 = 8 × 3400 

 cyjf, 2. s8 = 8 × 3400 = 
8

2
(1000 + 2400) 

 ∴ s8 =  
8

2
(a+1) hxfF a = klxnf] jif{ pTkfbg ePsf h'Qf ;ª\Vof l = clGtd (cf7f}F) 

 jif{ pTkfbg ePsf h'Qfsf] ;ª\Vof xf] .  

 t;y{, olb s'g} klg :yfgfGt/Lo cg'j|mdsf] klxnf] kb= a, ;dfg cGt/ = (d), 
 clGtd kb = l / kb ;ª\Vof = n eP, 

 klxnf] n cf]6f kbx¿sf] of]ukmn  

 (Sn)= a+(a+d)+(a+2d)+(a+3d)+….(l-d)+l…. (i) 

 ;dLs/0f (i) nfO{ ljk/Lt j|mddf /fVbf, 

 Sn= l+(a-d)+………+(a+2d)+(a+d)+a….  (ii) 

 ;dLs/0f (i) / (ii) hf]8\bf, 

 2Sn= (a+l)+(a+l)+(a+l)+….(a+l) 

 cyjf, 2sn=n(a+l) 
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 ∴ sn = 
n

2
 (a+l)………... (iii) 

 xfdLnfO{ yfxf 5, 

 clGtd kb (tn) = l= a+(n-1).d ………… (iv) 

;dLs/0f (iii)  / (iv) af6, 

 sn = 
n

2
 [a+a + (n-1).d ] 

     = 
n

2
 [2a+(n-1).d ] 

∴ sn= 
n

2
 [2a + (n-1).d ] 

dflysf] ljj/0fdf ;'? jif{ pTkfbg u/]sf h'Qf ;ª\Vof = 1000 k|lt jif{ yk pTkfbg h'Qf 

;ª\Vof (d) = 200 ePsfn] 15 jif{df pTkfbg x'g] hDdf h'Qf ;ª\Vof sn= 
n

2
 [2a + (n-1).d ] 

;"q k|of]u u/L lgsflnG5 .  

    sn = 
15

2
 [2×1000 + (15-1).200 ] 

       = 
15

2
 [2000 + 2800 ] 

 = 
15

2
 × 4800 

 = 36,000 

ctM 15 jif{df pTkfbg ug]{ h'Qf 36,000 x'g] 5 . 

klxnf] n cf]6f k|fs[lts ;ª\Vofx¿sf] of]ukmn (Sum of the first n natural numbers) 

kbx¿1, 2, 3, 4, …, n klxnf] n cf]6f k|fs[lts ;ª\Vofx¿ x'g\ . of] Pp6f ;dfgfGt/Lo cg'j|md 

xf] . pSt cg'j|md;Fu ;DalGwt >]0fL 1+2+3+…..+ n x'G5 . pSt of]ukmnnfO{ sn n] hgfpFbf, 

sn = 1+2+3+ …………+n 

oxfF, klxnf] kb (a) = 1, ;dfg cGt/ (d) = 2-1 = 1 

kb ;ª\Vof (n) =n  

ca, ;"qcg';f/, 

   sn = 
n

2
 [2a+(n-1).d ] 

  =
n

2
 [2×1+(n-1).1 ] 

    = 
n

2
 (2+ n-1) 

    = 
n

2
 ( n+1) 

ctM kxnf] n cf]6f k|fs[lts ;ª\Vofx¿sf] of]ukmn sn= 
n

2
 ( n+1)  x'G5 . 
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klxnf] n cf]6f hf]/÷lahf]/ ;ª\Vofx¿sf] of]ukmn (sum of the first n even/ odd numbers)  

2, 4, 6, ….. 2n klxnf] n cf]6f hf]/ ;ª\Vofx¿ x'g\, dfgf}F, Sn = 2 + 4 + 6 + …….. +2n = 
n(n+1) s;/L < 5nkmn ug'{xf];\ . 

To;} u/L klxnf] n cf]6f lahf]/ ;ª\Vofx¿ 3,5,7 …., (2n-1) pSt ;ª\Vofx¿sf] of]ukmn  

sn=1+3+5+7+…..+(2n-1) 

 sn = n2 -s;/L <_ 5nkmn ug'{xf];\ .  

ljBfyL{x¿nfO{ lahf]/ / hf]/ ;ª\Vofx¿sf] >]0fL agfpg nufO{ of]ukmn;d]t lgsfNg nufpg 

;lsG5 . 

pbfx/0fx¿ 

1.  >]0fL 2+4+6+……… sf 20 cf]6f kbx¿sf] of]ukmn lgsfNg'xf];\ . 

 ;dfwfg   

 oxfF, klxnf] kb (a) = 2 

 ;dfg cGt/ (d) = 4–2 = 2 

 kb ;ª\Vof (n) = 20 

 20 kbx¿sf] of]ukmn (s20) = ? 

 ;"qcg';f/, 

 sn = 
n

2
 [2a+ (n-1).d ] 

   = 
20

2
 [2×2 + (20-1)×2 ] 

  = 10 [4+38] 

  = 420 

 t;y{, 20 cf]6f kbx¿sf] of]ukmn 420 x'G5 . 

2. klxnf] 60 cf]6f k|fs[lts ;ª\Vofx¿sf] of]ukmn lgsfNg'xf];\ . 

 ;dfwfg  

 oxfF, dfgf}F, klxnf] 60 cf]6f k|fs[lts ;ª\Vofsf] of]ukmn = Sn 5 . 

 sn = 1+2+3+ …………+60 

 hDdf kb ;ª\Vof (N) = 60 

 ;"qcg';f/, 

 sn= 
n

2
  (n+1) 

 s60= 
60

2
  (60+1) = 30×61=1830  
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3. >]0fL 2+4+6+….. 30 cf]6f kbx¿sf] of]ukmn lgsfNg'xf];\ . 

 ;dfwfg  

 oxfF, klxnf] 30 cf]6f hf]/ ;ª\Vofx¿sf] of]ukmn (sn) eP 

 Sn = 2+4+6+….30 cf]6f kbx¿  

 kb ;ª\Vof (n) = 30  

 ca, ;"qcg';f/,  

 Sn  = n(n+1) 

  = 30 (30+1) 

  = 30×31 

  = 930 

 csf]{ tl/sf 

 klxnf] kb (a) = 2 

 ;dfg cGt/ (d) = 4-2 = 2 

 kb ;ª\Vof (n) = 30 

 hDdf of]ukmn (s30) = ? 

 ;"qcg';f/, 

 sn = 
n

2
 [2a+(n-1).d ] 

 ∴ s30  =
n

2
 [2×2+(30-1)×2 ] 

   = 15 (4+ 58) 

  = 930 

4. klxnf] kb 16 / ;dfg cGt/ 4 ePsf] ;dfgfGt/ >]0fLsf] of]ukmn 120 5 eg] pSt 

 >]0fLdf kb ;ª\Vof lgsfNg'xf];\ . 

 ;dfwfg  

 oxfF, klxnf] kb (a) = 16 

 ;dfg cGt/ (d) = 4 

 kbx¿sf] of]ukmn (sn) = 120 

 kb ;ª\Vof (n) = ? 

 ;"qcg';f/, 
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 sn= 
n

2
 [2a+(n-1).d ] 

 cyjf, 120  =
n

2
 [2×16+(n-1).4] 

 cyjf, 240  = n [32+4n-4] 

 cyjf, 240  = n [28+4n] 

 cyjf, 240  = 28n+4n2 

 cyjf, 60  = 7n+n2 

 cyjf, n2+7n-60  = 0 

 cyjf, n2+12n–5n–60  = 0 

 cyjf, n2+(n+12)–5(n+12) = 0 

 cyjf, (n+12)(n–5) = 0 

 cyjf, n = -12, 5  

 kb ;ª\Vof n C0ffTds gx'g] ePsfn], n = 5 x'G5 .  

 ctM kb ;ª\Vof (n) = 5 x'G5 . 

5. olb s'g} ;dfgfGt/Lo >]0fLsf] kfFrf}F kb / af/f}F kb j|mdzM 17 / 45 5g\ eg] klxnf] 

 15 kbx¿sf] of]ukmn lgsfNg'xf];\ . 

 ;dfwfg  

 dfgf}F, cg'j|mdsf] klxnf] kb / ;dfg cGt/ j|mdzM a / d 5g\ . 

 oxfF, kfFrf}F kb (t5) = 17  / 

 af/fF} kb (t12) = 45 

 klxnf] 15 kbsf] of]ukmn (s15) = ? 

 ca, ;"qcg';f/, 

  t5 = a+(n-1).d 

 cyjf, t5 = a+(5-1).d 

 cyjf, 17 = a+4d 

 cyjf, a = 17-4d ……..…..(i) 

 k]ml/, t12 = a+(12-1).d 

 cyjf, 45 = a+11d 

 ∴ a = 45 - 11d …………..(ii) 
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 ;dLs/0f (i) / (ii) af6 

  45 - 11d = 17 - 4d 

 cyjf, 45 - 17 = 11d - 4d 

 cyjf, 28 = 7d 

 cyjf, d = 
28

7
 

 ∴ d = 4 

 d sf] dfg ;dLs/0f (i) df /fVbf,  

 a  = 17 - 4×4 

  = 17 - 16  

 ∴ a = 1 

 ca,  

 sn = 
n

2
 {2a + (n-1)d} 

 s15 = 
15

2
  {2×1 + (15-1)×4} 

  = 
15

2
  (2×56) 

  = 
15

2
  ×58 

  = 435 

 ctM pSt cg'j|mdsf] klxnf] 15 cf]6f kbx¿sf] of]ukmn 435  x'G5 . 

6. Pp6f ;dfgfGt/ >]0fLsf klxnf 10 cf]6f kbx¿sf] of]ukmn 520 5 . olb pSt 

 >]0fLsf] ;ftf}F kb t];|f] kbsf] bf]Aa/ 5 eg] klxnf] kb / ;dfg cGt/ kQf  

 nufpg'xf];\ . 

 ;dfwfg  

 dfgf}F, cg'j|mdsf] klxnf] kb = a / ;dfg cGt/ = d  5 . 

 oxfF, klxnf b; kbx¿sf] of]ukmn (s10) = 520 

 ;"qcg';f/, 

  s10= 
10

2
 {2a+(10-1).d } 

 cyjf, 520 = 5(2a+9d) 

 cyjf, 104  = 2a+9d……….(i) 

 k]ml/, ;ftf}F kb = 2 x t];|f] kb  
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 cyjf, t7 =  2t3 

 cyjf, a +6d = 2(a+2d) 

 cyjf, a +6d = 2a+4d 

 cyjf, a = 2d ……….(ii) 

 ;dLs/0f (i) / (ii) af6,  

  2 × 2d + 9d = 104 

 cyjf, 13d = 104 

 cyjf, d = 
104

13
 

 ∴ d = 8  

 d sf] dfg ;dLs/0f (ii) df /fVbf,  

 a  = 2d 

  = 2×8 =16 

ctM klxnf] kb (a) = 16 / ;dfg cGt/ (d) = 8 x'G5 . 

 

cEof; 1.3.2  

1.  lgDg >]0fLx¿sf] of]ukmn lgsfNg'xf];\ M 

(a)  4+7+10+…….10  cf]6f kbx¿ 

(b)  8+5+2+…….17  cf]6f kbx¿ 

(c)  12+9+6+…….32  cf]6f kbx¿ 

(d)  1+4+7+…….+34  

(e)  2.01+2.02+2.03+…….+3.00  

(f)  7+ 8 
1

4
+  9 

1

2
 +…….+17  

2. (a)  klxnf] kb 4 / ;dfg cGt/ 5 ePsf] ;dfgfGt/Lo >]0fLsf klxnf 20 kbx¿sf]  

  of]ukmn lgsfNg'xf];\ . 

 (b) olb s'g} ;dfgfGt/Lo >]0fLsf] klxnf] kb 3 / clGtd kb 98 5 eg] klxnf] 20  
  cf]6f kbx¿sf] of]ukmn lgsfNg'xf];\ . 

 (c) klxnf] kb 3 / 10 cf]6f kbx¿sf] of]ukmn 210 ePsf] ;dfgfGt/Lo >]0fLsf]  

  ;dfg cGt/ kQf nufpg'xf];\ . 
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3. (a)  rf}yf] kb 7 / af/f}F kb 39 ePsf] Pp6f ;dfgfGt/Lo >]0fLsf] 

 (i)  klxnf] kb / ;dfg cGt/ lgsfNg'xf];\ . 

 (ii)  klxnf 15 kbx¿sf] of]ukmn lgsfNg'xf];\ . 

(b)  kfFrf}F kb / b;f}F kb j|mdzM 17 / 42 ePsf] ;dfgfGt/Lo >]0fLsf], 

 (i)  ;dfg cGt/ / klxnf] kb lgsfNg'xf];\ . 

 (ii)  klxnf] 20 cf]6f kbx¿sf] of]ukmn lgsfNg'xf];\ . 

4.  (a) olb s'g} ;dfgfGt/Lo cg'j|mdsf] 5}6fF} kb 64 5 eg] klxnf 11 cf]6f kbx¿sf]  

  of]ukmn slt x'G5 < 

 (b) olb s'g} ;dfgfGt/Lo cg'j|mdsf] ;f]/f}F kb 59 5 eg] klxnf] 31 cf]6f kbx¿sf]  

  of]ukmn slt x'G5 < 

5.    Pp6f ;dfgfGt/Lo >]0fLsf] klxnf] / clGtd kb j|mdzM 2 / 29 5 olb Tof] >]0fLsf] 

 of]ukmn 155 eP, 

(a)  kb ;ª\Vof / ;dfg cGt/ kQf nufpg'xf];\ . 

(b)  olb ;f] >]0fLdf yk 3 cf]6f kbx¿ ePsf eP clGtd kb / of]ukmn lgsfNg'xf];\ . 

6.  (a) Pp6f ;dfgfGt/Lo cg'j|mdsf] klxnf] 6 cf]6f kbx¿sf] of]ukmn 42 5 . b;f}F kb  

  / lt;f}F kbsf] cg'kft 1:3  5 eg] klxnf] kb / t]/f}F kb lgsfNg'xf];\ . 

 (b)  Pp6f ;dfgfGt/Lo >]0fLsf] klxnf] b; kbx¿sf] of]ukmn 50 5 / kfFrf}F kb bf];|f]  

  kbsf] t]Aa/ eP klxnf] kb / klxnf] 20 kbx¿sf] of]ukmn lgsfNg'xf];\ . 

7.   of]ukmn lgsfNg'xf];\ M 

(a)  ;'?sf 50 cf]6f k|fs[lts ;ª\Vofx¿sf]  

(b)  1 b]lv 100 ;Ddsf 5 n] lgz]if efu hfg] ;ª\Vofx¿sf] 

(c) ;'? 40 cf]6f hf]/ ;ª\Vofx¿sf] 

8.   dfg lgsfNg'xf];\ M 

 (a)  ∑ (𝑛 + 7)11
𝑛=2      (b)  ∑ (4𝑘 − 1)8

𝑘=3       (c) ∑ (5𝑛2 + 2)6
𝑛=1    

9.   (a) Pp6f ;dfgfGt/Lo >]0fLsf ;'?sf tLg kbx¿ p+2, 2p-1 / p+6 eP p sf] dfg  

  / ;'?sf 5 cf]6f kbx¿sf] of]ukmn lgsfNg'xf];\ .  

(b) 2(k-1), k+2 / 3k Pp6f ;dfgfGt/Lo >]0fLsf tLg cf]6f j|mdut kbx¿ eP k 
 sf] dfg lgsfNg'xf];\ . pSt >]0fLsf klxnf 10 cf]6f kbx¿sf] of]ukmn 

 lgsfNg'xf];\ . 
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10.   (a)  Ps hgf dlxnfn] klxnf] dlxgfdf ?= 32 art ul5{g . csf]{ dlxgfdf ?= 36 /  

  t];|f] dlxgfdf ?= 40  art ul5{g . olb pgn] oxL j|mddf art ub}{ hfFbf slt  

  dlxgfdf hDdf ?= 2000 art ul5{g\ <   

(b) s[lif sfo{sf nflu Pp6f kmfOgfG; sDkgLaf6 lnPsf] C0fsf] ;fFjf / Aofh u/]/ 

 hDdf ?= 29000 ltg'{kg]{df dfl;s ls:tfaGbLsf b/n] ltb}{ hfFbf of] /sd 20 

 dlxgfdf r'Stf x'g] /x]5 . olb k|To]s ls:tfdf ?= 100 a9L /sd ltb}{ hfg'kg]{ 

 ;t{ eP klxnf] ls:tfsf] /sd slt xf]nf < 

 

 

1.3.3. u'0ff]Q/ cg'j|md / >]0fL (Geometric sequence and series) 

 tn lbOPsf cg'j|mdx¿ x]/f}F . 

(i)  1,2, 4, 8, 16, 32, ………………………. 

(ii)  27, 9, 3, 1, 
1

3
, …………………………….. 

(iii) 2, 6, 18, 54, ……………………………………. 

dflysf cg'j|mdx¿sf cfwf/df lgDg k|Zgx¿df 5nkmn ug'{xf];\ M 

-s_ cg'j|mdx¿df ;ª\Vofx¿sf] 9fFrf s;/L ag]sf] 5 < 

-v_ s] k|To]s cg'j|mddf j|mdfut kbx¿sf] cGt/ a/fa/ 5 < 

-u_ k|To]s cg'j|mddf j|mdfut kbx¿sf] cg'kft slt slt x'G5 < 

-3_ k|To]s cg'j|mddf Ps kbaf6 csf]{ kb cfpg] lgod s] xf]nf < 

dflysf cg'j|mddf j|mdfut ¿kdf cfpg] kbx¿sf] cGt/ a/fa/ jf ;dfg 5}g . ca, 

j|mdfut kbx¿sf] cg'kft lgsfnf}F . 

2

1
=

4

2
=

8

4
=

16

8
=

32

16
= ……………………. 2 

9

27
=

3

9
=

1

3
=

1

3

1
= …………………….= 

1

3
 

6

2
=

18

6
=

54

18
= …………………….= 3 

oxfF, k|To]s cg'j|mdsf] j|mdfut kbx¿sf] cg'kft ;dfg 5 . To;}n] dflysf 

cg'j|mdx¿ u'0ff]Q/ cg'j|md x'g\ . 

o;/L s'g} klg cg'j|mdsf] j|mlds kbx¿sf] cg'kft Pp6} jf a/fa/ x'G5 eg] To:tf] 

cg'j|mdnfO{ u'0ff]Q/ cg'j|md (geometirc sequence) elgG5, h:t} 3, 6, 12, 24, …. 

/ 
1

2
,

1

4
,

1

8
, … u'0ff]Q/ cg'j|mdx¿ x'g\ . u'0ff]Q/ cg'j|md;Fu ;DalGwt >]0fLx¿nfO{ 
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u'0ff]Q/ >]0fL (geometric series) elgG5 . dflysf cg'j|md;Fu ;DalGwt >]0fLx¿ 3 

+ 6 + 12 + 24 +… /  
1

2
+

1

4
+

1

8
+

1

16
+…  x'g\ . 

olb u'0ff]Q/ cg'j|mdsf] n cf}F kb (tn) / (n-1) cf}F kb ( tn-1) eP , 

;dfg cg'kft (common ration) (r) = 
tn

tn−1
   x'G5 . 

olb t1, t2, t3, t4, ……………tn Pp6f u'0ff]Q/ cg'j|mddf ePdf pSt cg'j|md;Fu 

;DalGwt >]0fL t1 + t2 + t3 + t4 +…….+ tn x'G5 . 

u'0ff]Q/ cg'j|mdsf] ;fwf/0f kb (General term of geometric sequence): 

dfgfF}, ;lagfn] ?= 10,000 a}ª\ssf] art vftfdf hDdf ul5{g\ . a}ª\sn] pgnfO{ 

jflif{s 10% Aofh lbG5 eg] 10 jif{df Aofh;lxt pgn] hDdf u/]sf] /sd slt  

k'Unf < 5nkmn ug'{xf];\ . 

oxfF, ;lagfsf] hDdf u/]sf] ;'?sf] /sd  = ?= 10,000 

10% jflif{s Aofhb/n] 1 jif{sf] Aofh  = ?= 10,000×10%  

                                                            = ?= 10,000× 
10

100
 =1000 

bf]];|f] jif{df x'g cfpg] /sd = ?=10,000 + ?= 1000 = ?= 11,000 

bf]];|f] jif{sf] Aofh  = ?= 11,000×10%  

                             = ?= 11,000× 
10

100
 = ?= 1100 

t]]];|f] jif{df x'g cfpg] /sd = ?= 11,000 + ?= 1100 = ?= 12,100 

t]]];|f] jif{sf] Aofh = ?= 12,100×10%  

                               = ?= 12,100× 
10

100
 = ?= 1210 

rf}yf] jif{df x'g cfpg] /sd = ?=12,100 + ?= 1210 = ?= 13,310 

oxfF k|To]s jif{sf] cGTodf x'g cfpg] /sdnfO{ cg'j|mddf /fVbf, 

10000, 11000, 12100, 13310, …. x'G5 . 

of] u'0ff]Q/ cg'j|md xf], lsg, 5nkmn ug'{xf];\ . 

oxfF, ;dfg cg'kft (r) = 
11000

10000
 =

11

10
 [𝑟 =

t2

t1
]   
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ca, 

klxnf] kb (t1) = 10,000 = 10000 (
11

10
)

1−1
= a r1-1 

bf];|f] kb (t2) = 11,000 = 10000 (
11

10
)

2−1
= a r2-1 

t]];|f] kb (t3) = 12,100 = 10000 (
11

10
)

3−1
= a r3-1 

………………………………………………… 

…………………………………………………. 

clGtd bf]];|f] kb (tn-1) = 10,000 (
11

10
)

𝑛−1−1
= a rn-2 

clGtd kb (tn) = 10,000 (
11

10
)

𝑛−1
= a rn-1 

t;y{, 

;lagfsf] 10 jif{ kl5 x'g cfpg] /sd  

 (t10)  = 10,000 (
11

10
)

𝑛−1
 

        = 10,000 × (
11

10
)

9
 

  = 10,000 × (1.1)9 

  = ?= 23,579.48  x'G5 . 

o;}u/L pgsf] 15 jif{kl5 x'g] /sd slt xf]nf < 5nkmn ug'{xf];\ . 

t;y{ u'0ff]Q/ cg'j|md 10000, 11000, 12100, 13310, … sf] n cf}F kbnfO{ (tn) n] 

;ª\s]t ub{5 .  

(tn) = 10,000 × (
11

10
)

𝑛−1
 x'G5 . 

olb t1, t2, t3,…….tn u'0ff]Q/ cg'j|mddf eP o; cg'j|mdsf] ;fwf/0f kb jf n cf}F kb 

(tn)=arn-1 x'G5 . hxfF, a = kxnf] kb, r = ;dfg cg'kft, n = kb;ª\Vof xf] . 

 

pbfx/0fx¿ 

1. Pp6f u'0ff]Q/ cg'j|md 3, 6, 12, 24, …. sf] 5}6f}F kb kQf nufpg'xf];\ M 

 ;dfwfg 

 oxfF, klxnf] kb (a) = 3 

 ;dfg cg'kft (r) = 
6

3
 = 2 
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 5}6f}F kb (t6) = ? 

 ;"qcg';f/, 

 tn  =  𝑎 𝑟𝑛−1 

 t6  = 3. (2)6-1 

  =3 × 25 

  =3 × 32  

  = 96 

 ct M 5}6f}F kb (t6) = 96 x'G5 . 

2.  u'0ff]Q/ cg'j|md 
1

4
 ,

1

2
 , 1, 2, 4, ……, 128 df ePsf hDdf kb;ª\Vof lgsfNg'xf];\ . 

 ;dfwfg 

 oxfF, klxnf] kb (a) = 
1

4
  

 ;dfg cg'kft (r) =
1

2
1

4

=  
1

2
×

4

1
= 2 

 clGtd kb (tn) = 128 

 kb ;ª\Vof (n) = ? 

 ;"qcg';f/, 

tn =  𝑎 𝑟𝑛−1 

 cyjf, 128 =  
1

4
× (2)𝑛−1 

 cyjf, 512 =  2𝑛−1
 

 cyjf, 28 =  2𝑛−1
 

 cyjf, 8 =  𝑛 − 1 

 ∴ n = 9 

 ctM pSt cg'j|mddf 9 cf]6f kbx¿ /x]5g\ . 

3. Pp6f u'0ff]Q/ cg'j|mdsf] t];|f] / 5}6f}F kb j|mdzM 12 / 96 5g\ eg] pSt cg'j|md  

 lgsfNg'xf];\ . 

 ;dfwfg  

 dfgf}F, klxnf] kb = a / ;dfg cg'kft = r 

 oxfF, t];|f] kb (t3) =12 

 5}6f}F kb (t6) = 96 
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 ca, ;"qcg';f/, 

 tn = a rn-1 

 n = 3 /fVbf, t3 = a r3-1 

 ∴ 12 = a r2 ……….. (i) 

 k]ml/, 

 n = 6 /fVbf t6 = a r6-1 

 ∴ 96 = a r5…………..(ii) 

 ;dLs/0f (ii) nfO{ (i) n] efu ubf{ 

96

12
=  

a r5

a r2
 

 cyjf, 8 =  𝑟3 

 cyjf, 23 =  𝑟3
 

 ∴ r = 2 

  r  sf] dfg ;dLs/0f (i) df /fVbf, 

 12 =  𝑎 × 22 

 cyjf, 12 =   4 a 

 cyjf, 
12

4
 =  a 

 ∴ a = 3 

 ca,  klxnf] kb (t1) = a = 3  

 bf];|f] kb (t2) =  a r = 3×2 = 6 

 t]];|f] kb (t3) =  a r2 = 3×22 = 12 

 rf}yf] kb (t4) =  a r3 = 3×23 = 24 

 dflysf kbx¿nfO{ cg'j|mddf /fVbf 3, 6, 12, 24, ……..x'G5 . 

4. Pp6f u'0ff]Q/ cg'j|mdsf] kfFrf} / b;f}F kbx¿ j|mdzM 256 / 8 5g\ eg] s'g kbsf] dfg 

 2 x'G5 < kQf nufpg'xf];\ . 

 ;dfwfg  

 dfgf}F, lbOPsf] cg'j|mdsf] klxnf] kb / ;dfg cg'kft j|mdzM a / r  5g\ . 

 oxfF, kfFrf}F kb (t5) = 256 

 b;f}F kb (t10) = 8 
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 n cf}F kb (tn) = 2 

 ;"qcg';f/,  

 tn = a rn-1 

 n = 5 /fVbf, t5 = a r5-1 

 ∴ 256 = a r4……….(i) 

 n =10 /fVbf, t10 =a r10-1 

 ∴ 8 = a r9……….(ii) 

 ;dLs/0f (ii) nfO{ (i) n] efu ubf{, 

  

8

256
=  

a r9

a r4
 

 cyjf, 
1

32
 =   𝑟5 

 cyjf, (
1

2
)

5
=   𝑟5

 

 ∴ r = 
1

2
 

 ca r  sf] dfg ;dLs/0f (i) df /fVbf, 

  a × (
1

2
)4  =  256 

 cyjf, a =   256 × 24 

 cyjf, a =  4096 

 ∴ a = 4096 

 ca, tn  = a rn-1 

 cyjf, 2 = 4096 × (
1

2
) n-1 

 cyjf, 
1

2048
 =   (

1

2
) n-1 

 cyjf, (
1

2
)

11
  =   (

1

2
)

𝑛−1
 

 cyjf, n-1  =  11 

 ∴ n = 12 

 ctM af/f}F kbsf] dfg 2 x'G5 . 
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5. Pp6f u'0ff]Q/ >]0fLsf] ;ftf}F kb t];|f] kbsf] Psf;L u'0ff 5 / kfFrf}F kb 243 5 eg] 

 gjf}F kb slt xf]nf < kQf nufpg'xf];\ . 

;dfwfg  

 dfgf}F, klxnf] kb (a) / ;dfg cg'kft = r  5 . 

 oxfF, ;ftf}F kb (t7) = 81 × t3 ……… 

 cyjf, ar6 = 81× ar2 

 cyjf,  r4 = 81 

 cyjf,  r4 = 34 

 ∴ r = 3 

 k]ml/, kfFrf}F kb (t5) = 243 

 cyjf, a r4 = 243 

 cyjf,  a × 34 = 243 

 cyjf,  a×81 = 243 

 ∴ a = 3 

 ca, gjf}F kb (t9) = a r9-1 

     = 3× 38 

     = 19683 

 ctM pSt cg'j|mdsf] gjf}F kb  (t9)  = 19683 x'G5 . 

 

 

u'0ff]Q/ dWodf (Geometric mean) 

lbOPsf u'0ff]Q/ cg'j|md cWoog ug'{xf];\ M 

-s_ 5, 10, 20,    -v_ 2, 6, 18, 54   -u_ -16, -8, -4, -2, -1 
     

 dWodf               dWodfx¿            dWodfx¿ 

dflysf cg'j|mdsf cfwf/df dWodf eg]sf] s] xf] < 5nkmn ug'{xf];\ . 

dflysf] u'0ff]Q/ cg'j|mdx¿dWo] klxnf] cg'j|mddf klxnf] kb (5) / clGtd kb (20) xf] . of] 
cg'j|mddf 10; 5 / 20 sf lardf k5{ . To;}n] of] cg'j|mddf 10 u'0ff]Q/ dWodf xf] . bf];|f] 

cg'j|mdsf] klxnf] kb (2) / clGtd kb (54) larsf ;ª\Vof jf kbx¿ 6 / 18 klg u'0ff]Q/ 
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dWodfx¿ x'g\ . To:t} u/L t];|f] cg'j|mdsf -16 / -1 larsf kbx¿ -8, -4 / -2 u'0ff]Q/ 

dWodfx¿ x'g\ .  

t;y{, u'0ff]Q/ cg'j|mdsf b'O{ kbx¿ -klxnf] / clGtd_ larsf] kb jf kbx¿nfO{ u'0ff]Q/ 

dWodf (geometric mean) elgG5 . u'0ff]Q/ dWodfnfO{ G n] hgfOG5 .  

tnsf] u'0ff]Q/ cg'j|mddf u'0ff]Q/ dWodfx¿ s'g s'g x'g\ 5nkmn ug'{xf];\ M 

(i) 2, 4, 8, 16,  

(ii) x, x2, x3, x4  

b'O{ kbx¿ (a / b) sf lardf Pp6f dWodf kQf nufpg] M 

dfgf}F, b'O{ kbx¿ a / b sf] lardf Pp6f u'0ff]Q/ dWodf G 5 eg]  

a, G, b Pp6f u'0ff]Q/ cg'j|md x'G5 . 

ca, klxnf] kb (t1) = a 

bf];|f] kb (t2) = G 

t];|f] kb (t3) = b 

pSt cg'j|mdsf j|mlds kbx¿sf] cg'kft a/fa/ x'g] ePsfn], 

t2

t1
=

t3

t2
 

cyjf, 
G

a
=

b

G
 

cyjf, G = √ab 

t;y{ a / b larsf] u'0ff]Q/ dWodf G = √ab x'G5 . 

 

6. Pp6f u'0ff]Q/ cg'j|mdsf b'O{ kbx¿ j|mdzM 6 / 54  lardf kg]{ dWodf lgsfNg'xf];\ . 

 ;dfwfg  

 oxfF, klxnf] kb (a) = 6 

 clGtd kb (b) = 54 

 dWodf (G) = < 

 ;"qcg';f/, G  = √ab 

     = √6 × 54 =  √324  = 18 

  ∴ G = 18  

 ctM u'0ff]Q/ dWodf (G) = 18  x'G5 . 
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 b'O{ cf]6f kbx¿ a  / b  lardf n cf]6f u'0ff]Q/ dWodfx¿ kQf nufpg]  

 dfgf}F, b'O{ cf]6f kbx¿ a / b lardf kg]{ ul0ftLo dWodfx¿ G1, G2, G3, ……Gn 5g\ . 

 a, G1, G2, G3, …… Gn, b  u'0ff]Q/ cg'j|md xf] . 

 oxfF, klxnf] kb = a 

 clGtd kb = b 

 dWodf ;ª\Vof = n 

 kb ;ª\Vof = n+2 

 ;dfg cg'kft = r eP 

 ;"qcg';f/, tn = a . rn-1 

 cyjf, b = a. r(n+2)-1 

 cyjf, 
b

a
 = rn+1 

 cyjf, r = (
b

a
)

1

𝑛+1   

 ∴ pSt cg'j|mdsf] ;dfg cg'kft (r) = (
b

a
)

1

𝑛+1  , hxfF n = dWodf ;ª\Vof xf] . 

 ca, klxnf] dWodf (G1) = bf];|f] kb (t2) = ar = a (
b

a
)

1

𝑛+1   

 bf];|f] dWodf (G2) = t];|f] kb (t3) = ar2 = a (
b

a
)

2

𝑛+1
 

 t];|f] dWodf (G3) = rf}yf] kb (t4) = ar3 = a (
b

a
)

3

𝑛+1
 

 ………………………………………………….. 

 ……………………………………………….…. 

 n cf}F dWodf (Gn) = (n+1) cf}F kb (tn+1) = arn = a (
b

a
)

𝑛

𝑛+1
 

 t;y{ M a / b sf larsf] n cf}F u'0ff]Q/ dWoddf a rn x'G5 . 

 

7. kbx¿ 81 / 3 sf] lardf 5 cf]6f u'0ff]Q/ dWodfx¿ eg'{xf];\ . 

 ;dfwfg  

 oxfF, klxnf] kb (a) = 81 

 clGtd kb (b) = 3 
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 dWodf ;ª\Vof (n) = 5 

 ;"qcg';f/,  

 ;dfg cg'kft (r) = (
b

a
)

1

𝑛+1
 

     = (
3

81
)

1

5+1
 

 = (
1

27
)

1

6 

 ∴ r = 
1

√3
 

 ca, cfjZos dWodfx¿ g1, g2, g3, g4, / g5 eP,  

 g1 = ar = 81 × 
1

√3
 =  27√3 

 g2 = ar2 = 81 × 
1

3
 = 27 

 g3 = ar3 = 81 × 
1

3√3
 =  9√3 

 g4 = ar4 = 81 × 
1

9
 = 9 

 g5 = ar4 = 81 × 
1

9√3
 =  3√3 

 ctM rflxPsf dWodfx¿ j|mdzM 27√3, 27. 9√3,9 / 9√3 x'g\ . 

8. olb 4, x, y, - 
1

16
 Pp6f u'0ff]Q/ cg'j|md xf] eg] x / y sf] dfg lgsfNg'xf];\ . 

 ;dfwfg 

 oxfF, klxnf] kb (a) = 4 

 clGtd kb (b) = – 
1

16
 

 dWodf ;ª\Vof (n) = 2 

 ca ;"qcg';f/,  

 ;dfg cg'kft (r) = (
b

a
)

1

𝑛+1 

   = (
− 

1

16

4
)

1

2+1

 

   = (− 
1

64
)

1

3
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   = (− 
1

4
)

3×
1

3
 =  −

1

4
 

 bf];|f] kb (t2) = x = ar = 4× −
1

4
  = -1 

 t];|f] kb (t3) = y = ar2 = 4× (−
1

4
)

2
  =  4 × 

1

16
 =  

1

4
 

 ctM x= -1, y = 
1

4
   

9. kbx¿ 4 / 128 sf lardf ePsf dWodfx¿sf] ;ª\Vof kQf nufpg'xf];\ hxfF klxnf] / 

 clGtd dWodfsf] cg'kft 1:8 5 .  

 ;dfwfg  

 oxfF, klxnf] kb (a) = 4 

 clGtd kb (b) = 128 

 dfgf}F, dWodf ;ª\Vof = n eP, 

 ;dfg cg'kft (r) = (
b

a
)

1

𝑛+1
 = (

128

4
)

1

𝑛+1
 

   ∴ r = (32)
1

𝑛+1 

 k|Zgcg';f/,  

 klxnf] dWodf M clGtd dWodf = 1:8 

 cyjf, 
g1

gn
=

1

8
 

 cyjf, 
ar

a rn =
1

8
 

 cyjf, r1−n =
1

8
 

 cyjf, (32 
1

n+1)
1−𝑛

=
1

8
   [∴ 𝑟 = (32) 

1

n+1   ]  

 cyjf, 32
1−n

n+1 =
1

23 

 cyjf, 2 
5(1−n)

n+1 = 2−3
 

 cyjf, 
5(1−n)

n+1
= −3 

 cyjf, 5 − 5n = −3n − 3 

 cyjf, −5n − 3n = −3 − 5 

 cyjf, −2n = −8 
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 ∴ n = 4 

 ctM 4 / 128 sf lardf 4 cf]6f u'0ff]Q/ dWodf 5g\ . 

 

;dfgfGt/Lo dWodf / u'0ff]Q/ dWodflarsf] ;DaGw (Relation between 
Arithmetic mean and Geometric mean) 

 dfgf}F, a / b b'O{ cf]6f wgfTds ;ª\Vofx¿ 5g\ eg], 

 a  / b sf] ;dfgfGt/Lo dWoddf (A.M.) = 
a+b

2
 

 / u'0ff]Q/ dWodf (G.M.) = √ab x'G5 . 

 ca, A.M - G.M = 
a+b

2
 − √ab 

     = 
a+b−2.√a √b

2
  

     = 
(√a )2−2.√a √b+(√b )2

2
 

     = 
1

2 
(√a − √b)

2
 

 A.M - G.M ≥ 
1

2 
(√a − √b)

2
≥ 0  -lsg <_ 

 A.M - G.M ≥ 0  

 ∴ A.M ≥ G.M   

b'O{ wgfTds ;ª\Vofx¿sf] ;dfgfGt/Lo dWodf tL b'O{ ;ª\Vofsf] u'0ff]Q/ dWodfeGbf 

7'nf] jf a/fa/ x'G5 . 

10. s'g} b'O{ ;ª\Vofx¿sf] ;dfgfGt/Lo dWodf 10 / u'0ff]Q/ dWodf 8 eP tL b'O{ 

 ;ª\Vofx¿ kQf nufpg'xf];\ . 

 ;dfwfg  

 dfgf}F tL b'O{ ;ª\Vofx¿ a / b 5g\ . 

 oxfF, ;dfgfGt/Lo dWodf (A. M) = 10 

 u'0ff]Q/ dWoddf (G.M) = 8 

 ;"qcg';f/, 

   A.M. =  
a+b

2
   /  𝐺. 𝑀. =  √ab 

 cyjf, 10 = 
a+b

2
  cyjf   8 =  √ab  

 cyjf, a + b = 20 ……..(i)         cyjf, 64 = ab ……….(ii) 
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 ca, a – b = √(a + b)2 − 4ab 

   = √202 − 4 × 64 

   = √400 − 256 

   = √144 

   = 12 

 a – b = 12 ……………. (iii) 

 ;dLs/0f (i) / (iii) xn ubf{, 

 a = 4 / b = 16 

 ctM rflxPsf b'O{ ;ª\Vofx¿ 4 / 16 x'g\ . 

 

cEof; 1.3.3 

1. (a) u'0ff]Q/ cg'j|md eg]s]f s] xf] < pbfx/0f;lxt JofVof ug'{xf];\ . 

 (b) u'0ff]Q/ cg'j|mdsf ljz]iftfx¿ pNn]v ug'{xf];\ . 

 (c) u'0ff]Q/ cg'j|md / u'0ff]Q/ >]0fLlarsf] ;DaGw n]Vg'xf];\ . 

 (d) u'0ff]Q/ dWodf eg]sf] s] xf] < u'0ff]Q/ dWoodf kQf nufpg] tl/sf n]Vg'xf];\ . 

2. lbOPsf cg'j|mdx¿dWo] s'g s'g u'0ff]Q/ cg'j|md x'g\ / s'g s'g xf]Ogg\ 5'6\ofO{ 

 sf/0f klg n]Vg'xf];\ . 

(a) 7, 14, 28                            (b) a, a2, a3                         

(c) 25, 5, 1………..                 (d) 7, -1, 
1

4
 , − 

1

16
 ,………. 

3.  lbOPsf u'0ff]Q/ cg'j|mdsf] klxnf] kb (a) / ;dfg cg'kft (r) sf cfwf/df 5}6f}F kb 

 / af/f}F kb lgsfNg'xf];\ . 

(a)  klxnf] kb (a) = 120  / ;dfg cg'kft (r) = 
1

2
 

(b)  klxnf] kb (a) = -3  / ;dfg cg'kft (r) = 2  

(c)  klxnf] kb (a) =  
1

3
  / ;dfg cg'kft (r) = 3 

4.  lgDg lnlvt u'0ff]Q/ cg'j|mdsf kb ;ª\Vof lgsfNg'xf];\ M 

(a) 7, -15, 45,…………..,-10935                                                                                        

(b) 1, 3, 9, ……………, 243                         

 (c) 4, 6, 9,……….. , 
243

8
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 (d) 
1

4
 ,

1

2
 ,1, 2, ………., 128 

5.  lbOPsf cj:yfdf u'0ff]Q/ cg'j|mdsf] klxnf] kb (a) / ;dfg cg'kft (r) lgsfNg'xf];\ < 

(a)  ;dfg cg'kft (r) = 2,  b;f}F kb (t10) = 1536  

(b)  ;dfg cg'kft (r) = 
1

3
 , cf7f}F kb (t8) = 

1

729
 

(c)  klxnf] kb (a) = 7  / P3f/f}F kb  (t 11) = 11 

(d)  klxnf] kb (a) = 2  / cf7f}F kb  (t 8) = 4374 

 6.  (a)  olb 2k+2, 2k+6  / 7k+10  u'0ff]Q/ cg'j|mddf eP k sf] dfg kQf  

  nufpg'xf];\ .  

(b)  5x-2, x+2  / x  u'0ff]Q/ cg'j|mddf eP x sf] dfg lgsfNg'xf];\ .  

(c)  olb  6, x, y, 162  u'0ff]Q/ cg'j|mddf eP x / y sf] dfg lgsfNg'xf];\ . 

7.  (a)  Pp6f u'0ff]Q/ cg'j|mdsf] kfFrf} kb / cf7f}F kb j|mdzM 162 / 4374 eP b;f}F kb 

  kQf nufpg'xf];\ . 

8.  (a)  u'0ff]Q/ cg'j|mdsf] rf}yf] kb klxnf] kbsf] 8 u'0ff;Fu a/fa/ 5 / 5}6f}F kb 64  5  

  eg] b;f}F kb kQf nufpg'xf];\ . 

 (b)  olb u'0ff]Q/ cg'j|mdsf] klxnf] kbsf] 128 u'0ff ;ftf}F kbsf] 2 u'0ff;Fu a/fa/ 5  

  / t];|f] kb 8 5 eg] cf7f}F kb lgsfNg'xf];\ .  

9.  (a)  u'0ff]Q/ >]0fLsf tLg cf]6f kbx¿sf] of]ukmn 114 / u'0fgkmn 46656 5 eg] tL 

  kbx¿ kQf nufpg'xf];\ . 

 (b)  u'0ff]Q/ >]0fLsf tLg cf]6f kbx¿sf] of]ukmn 38 / u'0fgkmn 1728 5 eg] tL  

  kbx¿ kQf nufpg'xf];\ . 

10.  lbOPsf b'O{ kbx¿lar kg]{ u'0ff]Q/ dWodf lgsfNg'xf];\ M 

(a) 9 / 16           (b) 54 / 6     (c) 
1

64
  / 

1

16
          (d) 8 / 

32

3
 

11.  lgDgcg';f/sf u'0ff]Q/ dWodfx¿ eg'{xf];\ M 

(a) 3 / 243 sf lardf 3 cf]6f dWodfx¿ 

(b) 2 / 64 sf lardf 4 cf]6f dWodfx¿ 

(c) 8 / 
1

8
 sf lardf 5 cf]6f dWodfx¿ 

12.  (a)  kbx¿ 10 / 1280 sf lardf kg]{ u'0ff]Q/ dWodf ;ª\Vof lgsfNg'xf];\, hxfF  

 klxnf] dWoddf / clGtd dWodfsf] cg'kft 1:32 5 . 
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 (b)  kbx¿ 3 / 192 sf] lardf s]xL u'0ff]Q/ dWodfx¿ 5g\ . olb kfFrf}F u'0ff]Q/  

  dWodf 96 5 eg] dWodf ;ª\Vof lgsfNg'xf];\ . 

13.  (a)  ;dfgfGt/Lo dWodf 34 / u'0ff]Q/ dWodf 16 x'g] b'O{ ;ª\Vofx¿ kQf    

  nufpg'xf];\ . 

 (b) ;dfgfGt/Lo dWodf 25 / u'0ff]Q/ dWodf 20 x'g] b'O{ ;ª\Vofx¿ kQf  

  nufpg'xf];\ .  

14.  (a)  s'g} b'O{ ;ª\Vofx¿sf] cg'kft 2:1 5 . ltgLx¿sf] u'0ff]Q/ dWodf 4 5 eg] tL  

  ;ª\Vofx¿ kQf nufpg'xf];\ . 

(b) s'g} b'O{ ;ª\Vofx¿sf] cg'kft 1:16 5 . ltgLx¿sf] u'0ff]Q/ dWodf 
1

4
 5 eg] tL 

 ;ª\Vofx¿ kQf nufpg'xf];\ . 

 

13.4 u'0ff]Q/ >]0fLsf] of]ukmn (Sum of Geometric series)  

dfgf}F, Pp6f df]afOn k;nsf] dfl;s gfkmf ?= 20,000 5 . olb k|lt dlxgf To;sf] 

gfkmf 10% n] x|f; x'Fb} hfG5 eg] 5 dlxgfdf p;sf] hDdf gfkmf slt xf]nf < 5nkmn 

ug'{xf];\ . 

 oxfF, df]afOn k;nsf] ;'?sf] dlxgfsf] gfkmf = ¿ 20,000  

 bf];|f] dlxgfsf] gfkmf /sd  = ¿ 20,000 - 20,000 × 10% 

                                            = ¿ 20000 - 2000 

      = ¿ 18,000 

 t];|f] dlxgfsf] gfkmf /sd  = ¿ 18000 - 18,000 × 10% 

                         = ¿ 16,200 

 rf}yf] dlxgfsf] gfkmf /sd = ¿ 16,200 - 16,200 × 10% 

      = ¿ 14,580 

 kfFrf}F dlxgfsf] gfkmf /sd  = ¿ 14,580 - 14,580 × 10% 

      = ¿ 13,122 

 ca, kfFr dlxgfsf] gfkmfnfO{ >]0fLdf /fVbf,  

 s5 = 20,000 + 18,000 + 16,200 + 14,580 + 13,122 …………(i) 

 ;dfg cg'kft (r) = 
18,000

20,000
=

9

10
 

 ;dLs/0f (i) nfO{  
9

10
 n] u'0fg ubf{, 
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9

10
 s5 = 18,000 + 16,200 + 14,580 + 13,122 + 11,809.8 ……..(ii) 

 ;dLs/0f (i) af6 (ii) 36fpFbf 

 s5 (1- 
9

10
) = 20,000 - 11,809.8 

 s5 (1- 
9

10
) = 20,000 - 20,000 × ( 

9

10
)5 

 s5 (1- 
9

10
)  =  20,000 −  20,000 [1 − ( 

9

10
)

5
] 

 s5  =  
20,000 [1− ( 

9

10
)

5
]

(1− 
9

10
)

 = 81,902 

 ∴ 
(1− r5)

(1− r)
   [ ∵ a = 20,000  / r = 

9

10
 ] 

 ctM pSt df]afOn k;nsf] 5 dlxgfsf] hDdf gfkmf ?= 81,902  x'G5 . 

olb u'0ff]Q/ cg'j|mdsf] klxnf] kb = a, ;dfg cg'kft = r, kb ;ª\Vof = n  5 / 

of]ukmnnfO{ Sn n] hgfPsf] 5 eg] Sn = a+ar+ar2+……+arn-1…..(i) 

 ;dLs/0f (i) nfO{ r n] u'0fg ubf{, 

 r Sn= ar + ar2 + ar3  +……+arn…..(ii) 

 ca, ;dLs/0f (ii) af6 (i) 36fpFbf, 

 r Sn - Sn = (ar+ar2+ar3+……+arn) - ( a+ar+ar2+……+arn-1) 

 Sn (r-1) = (ar+ar2+ar3+arn-1 +arn…- a-ar-ar2-….arn-1) 

 Sn(r-1)= arn-a 

 ∴ Sn=  
a(rn−1)

(r−1)
 , r ≠1 

 k]ml/, Sn=  
arn−a

r−1
 

=  
arn−1.r−a

r−1
 

=  
tn.r−a

r−1
             [∵ arn−1 = tn] 

∴ Sn  = 
l.r−a

r−1
          [∵tn = l] 
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pbfx/0fx¿  

1. u'0ff]Q/ >]0fL 4+8+16+….5 cf]6f kbx¿sf] of]ukmn lgsfNg'xf];\ M 

 ;dfwfg  

 oxfF, klxnf] kb (a) = 4 

 ;dfg cg'kft (r) = 
8

4
 =2 

 kb ;ª\Vof (n) = 5 

 of]ukmn (s5) = ? 

 ;"qcg';f/,  

 S5  = 
a(rn−1)

r−1
 

  = 
4(25−1)

2−1
 

  = 
4(32−1)

1
 

  = 4 × 31 =124 

2. of]ukmn lgsfNg'xf];\ M7+14+28+….+ 1792 

 ;dfwfg  

 oxfF, klxnf] kb (a) = 7 

 ;dfg cg'kft (r) = 
14

7
 = 2 

 clGtd kb (l) = 1792 

 of]ukmn (s5) = ? 

 ;"qcg';f/,  

 S5  = 
lr−a

r−1
 

  = 
1792×2−7

2−1
 

  = 3584 − 7 

  = 3577 

3. olb s'g} u'0ff]Q/ >]0fLsf t];|f] / ;ftf}F kbx¿ j|mdzM 8  / 128 5g\ eg] klxnf] 10 
 kbx¿sf] of]ukmn lgsfNg'xf];\ . 

 ;dfwfg  

 oxfF, t];|f] kb (t3) = 8 
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 ;ftf}F kb (t7) = 128 

 10  kbx¿sf] of]ukmn (s10) = ? 

 ;"qcg';f/,  

 tn = arn−1 

 n = 3  /fVbf, t3 = ar3−1 

 ∴ 8 = ar2………….(i) 

 n = 7  /fVbf, t7 = ar7−1 

 ∴ 128 = ar6………….(ii) 

 ;dLs/0f (ii) nfO{ (i) n] efu ubf{, 

 cyjf, 
128

8
=  

ar6

ar2 

 cyjf, 16 =  r4
 

 cyjf, 24 = r4
 

 ∴ r = 2 

 r sf] dfg ;dLs/0f (i) df /fVbf, 

8 = a. 22
 

 cyjf, 8 =  a × 4 

 cyjf, a =  
8

4
= 2 

 ca, s10  = 
a(rn−1)

r−1
 

   = 
4(25−1)

2−1
 

   = 
2(210−1)

2−1
 

   = 2 × 1023 

   = 2046  

4. Pp6f u'0ff]Q/ >]0fLsf klxnf] 4 kbx¿sf] of]ukmn 40 5 / klxnf] b'O{ kbx¿sf] 

 of]ukmn 4 5 . o;sf] ;dfg cg'kft wgfTds 5 eg] klxnf] 8 kbx¿sf] of]ukmn 

 lgsfNg'xf];\ . 

 ;dfwfg  

 oxfF, klxnf] 4  kbx¿sf] of]ukmn (s4) = 40 

  klxnf] 2  kbx¿sf] of]ukmn (s2) = 4 
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  klxnf] 8  kbx¿sf] of]ukmn (s8) = ? 

 ;"qcg';f/,  

 Sn = 
a(rn−1)

r−1
 

 n = 4 /fVbf  S4 = 
a(r4−1)

r−1
 

 ∴  40 = 
a(r4−1)

r−1
………….(i) 

 n = 2  /fVbf, S2 = 
a(r2−1)

r−1
 

 ∴ 4 = 
a(r2−1)

r−1
………….(ii) 

 ;dLs/0f (i) nfO{ (ii) n] efu ubf{, 

 cyjf, 
a(r4−1)

r−1
 ×  

r−1

a(r2−1)
 =

40

4
 

 cyjf, 
(r2+1)(r2−1)

(r2−1)
 = 10 

 cyjf, r2 + 1 = 10 

 cyjf, r2 = 10-1 

 cyjf, r2 = 9 

 cyjf, r2 = 33
 

  r = ±3 

 r  sf] wgfTds dfg +3  xf] . 

 ca, r sf] dfg ;dLs/0f (ii) df /fVbf, 

a(32 − 1)

3 − 1
= 4 

 cyjf, a × 8 = 4 × 2 

 cyjf, a = 
8

8
 

  ∴ a = 1 

 ca, 
1(38−1)

3−1
 = 

6560

2
 = 3280 

 ctM klxnf] 8 kbx¿sf] of]ukmn 3280 x'G5 . 
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cEof; 1.3.4  

1.  lgDg lnlvt >]0fLx¿sf] of]ukmn lgsfNg'xf];\ M  

 (a) 1+3+9+….7 cf]6f kbx¿ 

 (b) 128+64+32+….10 cf]6f kbx¿ 

 (c) 1 + 
1

2
 +  

1

4
 +….8 cf]6f kbx¿ 

 (d) 3+6+12+….+1536 

(e) √2 − 2 + 2√2 − ⋯ . +64√2  

 (f) 
1

9
 + 

2

3
 +  4 +……+24  

2.  dfg lgsfNg'xf];\ M  

 (a)  ∑ 23n6
n=2  

 (b) ∑ 2(−2)k6
k=2  

 (c) ∑ (3m + 2)5
m=1  

3.  Pp6f u'0ff]Q/ >]0fL 3 + 6 + 12 + ….. + 768 eP 

 (a) pSt >]0fLdf ePsf kb ;ª\Vof lgsfNg'xf];\ . 

 (b) pSt >]0fLsf] of]ukmn kQf nufpg'xf];\ . 

4.  (a) >]0fL 64 + 96 + 144 + ……df slt cf]6f kbx¿sf] of]ukmn 1330 x'G5 < 

 (b) >]0fL 9 + 3 + 1 +……df slt cf]6f kbx¿sf] of]ukmn 
121

9
 x'G5 < 

5.  (a)  klxnf] kb 1  / ;dfg cg'kft 2 ePsf u'0ff]Q/ >]0fLsf klxnf kfFr kbx¿sf]  

  of]ukmn lgsfNg'xf];\ . 

 (b) klxnf] kb 3  / ;dfg cg'kft 
3

5
 ePsf] u'0ff]Q/ >]0fLsf] cf7f}F kb;Ddsf] of]ukmn  

  lgsfNg'xf];\ . 

6.   Pp6f u'0ff]Q/ >]0fLsf] klxnf] kb 3, clGtd kb 384 / ltgLx¿sf] of]ukmn 765 5 

 eg] kb ;ª\Vof / ;dfg cg'kft kQf nufpg'xf];\ . 

7.  (a)  klxnf] kb 5  / clGtd kb 160 ePsf] u'0ff]Q/ >]0fLsf of]ukmn 315 eP ;dfg  

  cg'kft lgsfNg'xf];\ . 

 (b)  ;dfg cg'kft 3  / clGtd kb 189 ePsf] u'0ff]Q/ >]0fLsf of]ukmn 280 eP  

  klxnf] kb lgsfNg'xf];\ . 

8.  (a)  bf];|f] kb 3  / kfFrf}F kb 81 ePsf] Pp6f u'0ff]Q/ >]0fLsf] klxnf] 7 cf]6f kbx¿sf]  

  of]ukmn lgsfNg'xf];\ . 
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 (b)  t];|f] kb 
1

3
  / 5}6f}F kb 

1

81 
 ePsf] u'0ff]Q/ >]0fLsf klxnf 6 cf]6f kbx¿sf] of]ukmn 

  lgsfNg'xf];\ . 

9.  (a) klxnf] b'O{  cf]6f kbx¿sf] of]ukmn 3 / klxnf] rf/ cf]6f kbx¿sf] of]ukmn 15  
  5 olb ;dfg cg'kft wgfTds eP klxnf] 6 cf]6f kbx¿sf] of]ukmn lgsfNg'xf];\ . 

(b)  Pp6f wgfTds ;dfg cg'kft ePsf] u'0ff]Q/ >]0fLsf klxnf rf/ kbx¿sf] 

 of]ukmn 40 / klxnf b'O{ kbx¿sf] of]ukmn 4 5 eg] ;f] >]0fLsf klxnf cf7 

 kbx¿sf] of]ukmn lgsfNg'xf];\ . 
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1.4 /]vLo of]hgf (Linear Programming) 

1.4.1 /]vLo c;dfgtfx¿ (Linear Inequalities ) 

 tnsf jfSox¿ cWoog ug'{xf];\ M 

 -s_ bfh'sf] pd]/ efOsf] eGbf hlxn] klg a9L x'G5 . 

 -v_ a9'jf x'g sd{rf/Lsf] cg'ej sDtLdf 5 jif{sf] rflxG5 . 

 -u_ 20 b]lv 40 jif{sf o'jfx¿ phf{zLn x'G5g\ . 

 -3_ cfbz{ ljBfnosf ljBfyL{x¿n] ul0ft ljifodf sDtLdf B u|]8 NofPsf 5g\ . 

 dflysf JffSox¿nfO{ ul0ftLo efiffdf s;/L n]lvG5 < 5nkmn ug'{xf];\ . 

;ª\Vof jf j:t'x¿ ;w}F a/fa/ kfOFb}gg\ . 7'nf jf ;fgf klg x'G5g\ pbfx/0fsf nflu 

;ª\Vof /]vfdf bfofFlt/sf jf -dflylt/_ sf] ;ª\Vof afofFlt/ jf -tnlt/_ sf] ;ª\Vof 

eGbf hlxn] klg 7'nf] x'G5 . lbbLsf] pd]/ alxgLsf] pd]/eGbf hlxn] klg a9L x'G5 . 

o; k|sf/sf y'k|} pbfx/0fx¿ kfOG5g\ . 36L jf a9L -7'nf] jf ;fgf]_ hgfpg ul0ftLo 

;ª\s]t ≥, ≤, < jf > k|of]u ul/G5 . o:tf ;ª\s]t jf lrx\gx¿ k|of]u ePsf] ul0ftLo 

jfSonfO{ g} c;dfgtf elgG5 . olb 3ftfª\s Ps dfq ePsf] rn jf rnx¿ k|of]u 

ePsf] c;dfgtf 5 eg] Tof] /]vLo c;dfgtf x'G5 . 

dflysf] klxnf] jfSodf bfh' / efOsf] pd]/nfO{ j|mdzM x / y dfg]/ c;dfgtfdf 

hgfpFbf x > y x'G5 . bf];|f] jfSodf sd{rf/LnfO{ x n] hgfpFbf c;dfgtf x ≥ 5 x'G5 . 

t];|f] jfSodf o'jfx¿nfO{ pd]/df x n] hgfpFbf c;dfgtf 20 ≤ x ≤ 40 x'G5 eg] rf}yf] 

jfSodf ljBfyL{ ;ª\VofnfO{ y n] hgfpFbf, ul0ftLo jfSo y ≥ B x'G5 . 

 ctM x > y, x ≥ 5, 20 ≤ x ≤ 40 / y ≥ B /]vLo c;dfgtfx¿ x'g\ . 

 Ps rno'St /]vLo c;dfgtfsf] u|fkm (Graph of linear Inequalitiies of one 

 variable)  

dfgf}F, Ps rno'St /]vLo c;dfgtfx¿, x ≥ 0, x ≤ 0, y ≥ 0, y < 0, x ≥ 2, x ≤ 2, y ≥ 2, 

y ≤ 2 5g\ . oL c;dfgtfx¿nfO{ s;/L u|fkmdf b]vfpg ;lsG5 < 5nkmn ug'{xf];\ . 

dflysf c;dfgtfx¿nfO{ u|fkmdf b]vfpgsf nflu k|To]s c;dfgtf;Fu ;DalGwt l;wf 

/]vf -Boundary line_ 5'6\ofpg'k5{ . o;sf nflu c;dfgtf lrx\g x6fO{ a/fa/ lrx\g 

(=) /fVg'k5{ . pSt l;wf /]vfn] xy ;dtnLo ;txnfO{ b'O{ efudf ljefhg ub{5 . b'O{ 

If]qdWo] Pp6f If]q h;nfO{ lbOPsf] c;dfgtfn] hgfpF5, To;nfO{ pSt c;dfgtfsf] 

xn ;d"x (solution set) jf xn If]q (solution region) elgG5 . tnsf c;dfgtfx¿sf] 

u|fkm lgDgcg';f/ 5 . 
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   x≥0        /    x≤0 sf] u|fkm  

    

 

 

   y≥0    /   y≤0 sf] u|fkm 
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   x≥2        /     x≤2 sf] u|fkm 

      

     y>2      /   y≤2 sf] u|fkm 

 

pbfx/0fx¿  

1.  x ≥ -5 nfO{ n]vflrqdf lvRg'xf];\ M 

 ;dfwfg  

oxfF, c;dfgtf x ≥ -5 ;Fu ;DalGwt ;dLs/0f x = -5 xf] . x = -5 /]vf x ≥ -5 sf] 

ljefhs /]vf (boundry line ) xf] . t;y{, x ≥ -5 sf] xn If]q (solution Region) /]vf  

x = -5 /]vfsf] bfofFlt/ kb{5 . 

x ≥ -5 sf] n]vflrq lgDgcg';f/ x'G5 M 
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b'O{ rno'St /]vLo c;dfgtfsf] u|fkm (Graph of linear inequalities with two variables)  

dfgf}F, ljkl/t lsgf/sf nDafO x cm / y cm ePsf tLg k|sf/ lstfax¿ tn lbOPsf] 5 M 

 

 (i)                    (ii)                               (iii) 

klxnf] lstfadf y eGbf x a9L jf x > y ePsfn] of] lstfa 7f8f] cfwf/ (portrait base) sf] 

lstfa xf] . bf];|f]df x / y a/fa/ jf x = y  ePsfn] of] ju{ cfsf/ (square base) sf] lstfa 

xf] eg] t];|f]df x eGbf y a9L jf x < y ePsfn] of] t];f]{ cfsf/ (landscape base) sf] lstfa  

xf] . oL tLg cf]6} cj:yfx¿ x > y, x = y / x < y dWo] x = y Pp6f Ps rno'St /]vLo 

;dLs/0f xf] . eg] x<y / x>y c;dfgtfx¿ x'g\ . x / y nfO{ jf:tljs ;ª\Vof dfg]/ x = y 

nfO{ u|fkmdf b]vfpFbf pb\ud laGb'af6 hfg] /]vf k|fKt x'G5 . ca, x > y / x < y sf u|fkmx¿ 

s:tf xf]nfg\ < 5nkmn ug'{xf];\ . 

ca, x / y sf lgb]{zfª\s a/fa/ x'g] ;a} laGb'x¿ l;wf /]vf x = y df kb{5g\ . x lgb]{zfª\s 

eGbf y lgb]{zfª\s 7'nf] ePsf ;a} laGb'x¿ /]vf x = y eGbf dfly jf y > x If]qdf kb{5g\ eg] 

x lgb]{zfª\seGbf y lgb]{zfª\s ;fgf] ePsf ;a} laGb'x¿ /]vf x = y eGbf tn jf y / x If]qdf 

kb{5g\ . dflysf ;DaGwx¿ x = y,  y > x / y < x nfO{ u|fkmdf b]vfpFbf, 
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   x = y        y > x       y > x 

t;y{ x = y n] l;wf /]vfnfO{, y > x n] dflyNnf] cw{;dtnLo ;txnfO{ / y < x n] tNnf] 

cw{;dtnLo ;xtnfO{ b]vfpF5 . dflysf ;DaGwx¿df (1, 1), (3, 7), (-4, -4), (-6, 5), (3, 4),  

(5, -4) h:tf laGb'x¿ lnP/ u|fkm lvRg'xf];\ / dfly lvlrPsf] u|fkm;Fu t'ngf ug'{xf];\ . s] 

km/s kfpg' x'G5 < 5nkmn ug'{xf];\ . 

b'O{ rno'St /]vLo c;dfgtfsf] ;fwf/0f :j¿k ax + by + c > 0 (jf ≥, ≤, < jf ≠) x'G5, 

hxfF a ≠ 0 jf b ≠ 0 x'G5 . ;dLs/0f ax + by + c = 0 nfO{ pSt c;dfgtf;Fu ;DalGwt 

;dLs/0f elgG5 . of] Pp6f l;wf /]vfsf] ;dLs/0f xf] .  

/]vLo c;dfgtfx¿n] n]vflrqdf b]vfPsf] If]qleq ;f] c;dfgtfsf] xn ;Dej x'G5 . 

c;dfgtfn] b]vfPsf] If]qnfO{ xn ;d"x jf xn If]q elgG5 . PseGbf a9L c;dfgtfsf] xn 

If]q ;femf xn If]q xf] .  

b'O{ rno'St /]vLo c;dfgtf  

dfgf}F, b'O{ rno'St /]vLo c;dfgtf ax + by + c > 0 jf < 0 jf ≥ 0 jf ≤ 0 5 eg] pSt 
c;dfgtfnfO{ u|fkmdf lvRbf lgDg r/0fx¿ ckgfpg'k5{ . 

r/0f 1 M  lbOPsf] c;dfgtf;Fu ;DalGwt ;dLs/0f n]Vg] . i.e. ax + by + c = 0  

r/0f 2 M  /]vf ax + by + c = 0 nfO{ u|fkmdf b]vfpg] olb c;dfgtf ≥ jf ≤ lrx\g k|of]u 

ePdf k"0f{ /]vfn] hgfpg] olb c;dfgtfdf > jf < lrx\g k|of]u ePdf ljR5]lbt 

/]vf (dot or broken line) n] hgfpg]  

r/0f 3 M  lbOPsf] c;dfgtf xn If]q 5'6\ofpg /]vf ax + by + c = 0 df gkg]{ Pp6f laGb' 

(a, b) k/LIf0f laGb' (test point) lnO{ lbOPsf] c;dfgtfdf /fVg]  

r/0f 4 M  k/LIf0f laGb' (a, b) lbOPsf] c;dfgtfdf /fVbf ul0ftLo jfSo l7s (true) ePdf 

pSt c;dfgtfsf] xn If]q (solution region) laGb' (a, b) ePsf] If]qlt/ kb{5 eg] 

a]l7s (false) ePdf xn If]q laGb' (a, b) ePsf] If]qsf] ljk/Lt If]qdf kb{5 . 

r/0f 5 M  u|fkmdf k/LIf0f laGb'sf] l7s cj:yf (true condition) n] g} lbOPsf] c;dfgtfsf] 

u|fkmnfO{ hgfpg] ePsfn] xn If]qnfO{ 5fof kf/]/ b]vfpg] 
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2. 2x + 3y ≤ 6 sf] n]vflrq lvRg'xf];\ M 

 ;dfwfg 

 2x + 3y ≤ 6 nfO{ n]vflrqdf b]vfpFbf lgDgcg';f/ k|lj|mof ckgfpg'kb{5 M 

 c;dfgtf 2x + 3y ≤ 6 ;Fu ;DalGwt /]vf 2x + 3y = 6….. (i) xf] . 

 /]vf 2x + 3y = 6 nfO{ u|fkmdf lvRg pSt /]vfnfO{ dfGo x'g] s'g} b'O{ laGb'x¿ kQf 

 nufcf}F . 

 /]vf (i) af6, 

x 0 3 

y 2 0 

 laGb'x¿ (0, 2)  / (3, 0) hf]8\g] /]vf 2x + 3y = 6 xf] . 

  c;dfgtfdf ≥ lrx\g ePsfn] /]vf 2x + 3y = 6 nfO{ 7f]; /]vf (solid line)  

 lvrf}F . 

  2x + 3y ≤ 6 n] lbg] If]q /]vf (i) sf] stfkl6\6 kb{5 egL 5'6\ofpg k/LIf0f laGb' 

(0,0) lnO{ 2x + 3y ≤ 6 df k|lt:yfkg ubf{, 

2 × 0 + 3 × 0 ≤ 6 cyjf, 0 ≤ 6 -l7s_ 

  oxfF, k/LIf0f laGb' (0, 0) lnO{ c;dfgtfdf /fVbf ul0ftLo jfSo dfGo l7s) 

ePsfn] pSt c;dfgtfsf] xn If]q pb\ud laGb' (0, 0) ePsf] If]qlt/ kb{5 . 

  ca, 2x + 3y = 6 ;lxt To;eGbf tn (afofF) lt/sf] If]qnfO{ 5fof kf/f}F . 5fof 

kfl/Psf] c;dfgtf 2x+3y≤6 sf] n]vflrq jf u|fkm xf], h;nfO{ lgDgcg';f/ 

b]vfcf}F M 
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1.4.2 /]vLo c;dfgtf k|0ffnL (System of linear inequalities) 

b'O{ jf b'O{eGbf a9L /]vLo c;dfgtfx¿nfO{ Pp6} n]vflrqdf b]vfpFbf ;femf xn If]q 

k|fKt ePdf To;nfO{ /]vLo c;dfgtf k|0ffnL (system of linear inequality) elgG5 

h:t} M tnsf] u|fkmdf 5fof kfl/Psf] efuåf/f ljleGg tLg cf]6f /]vLo k|0ffnLsf xn 

;d"xx¿ b]vfOPsf 5g\ . 

 

3. c;dfgtfx¿ x + y ≤ 4 / 2x – y ≥ 2 sf] n]vflrq lvrL ;femf xn If]q b]vfpg'xf];\ M 

 ;dfwfg  

oxfF, x+ y ≤ 4 …………………(i) 

2x - y ≥ 2 ………………..(ii)  

c;dfgtf (i) ;Fu ;DalGwt /]vfsf] ;dLs/0f x + y = 4 (ii) x'G5 . 

x 0 4 

y 4 0 

/]vf (i) laGb' (0, 4) / (4, 0) eP/ hfG5 . 

ca, k/LIf0f laGb' (0, 0) lnFbf, x + y ≤ 4 

cyjf, 0 + 0 ≤ 4 

cyjf, 0 ≤ 4 -l7s_ 

c;dfgtf x + y ≤ 4 sf] xn If]q pb\ud laGb' (0, 0) lt/ jf /]vf x + y = 4 sf] tn  

-afofF_ lt/ kb{5 . 

k]ml/, c;dfgtf 2x – y ≥ 2 ;Fu ;DalGwt /]vf 2x – y = 2 xf] . 

 

 

x 1 0 

y 0 -2 
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/]vf 2x - y = 2 laGb' (1, 0) / (0, -2) eP/ hfG5 . 

k/LIf0f laGb' (0, 0) lnFbf,  

2x – y ≥ 2 

cyjf, 2 × 0 – 0 ≥ 2 

cyjf, 0 ≥ 2 -a]l7s_ 

t;y{ 2x – y ≥ 2 sf] xnIf]q pb\ud laGb' (-0, 0) sf] ljk/Lt If]qdf kb{5 jf /]vf  

2x – y = 2 sf] bfofF -tn_ k6\l6 kb{5 . 

b'O{ c;dfgtfsf] ;femf xnIf]qnfO{ n]vflrqdf 5fof kf/L b]vfOPsf] 5 . 

 

4. lbOPsf] u|fkmdf 5fof kfl/Psf] If]qn] hgfpg] c;dfgtfx¿ n]Vg'xf];\ M 

;dfwfg  

oxfF, lbOPsf] u|fkmaf6 ljefhs /]vf 

(boundry line) AB sf b'O{ laGb'x¿ A(3, 0) 

/ B(0, 5) 5g\ .  

ca, /]vf AB sf] ;dLs/0f 

𝑦 − 0 =
5 − 0

0 − 3
(𝑥 − 3) [∵ 𝑦 − 𝑦1

=
𝑦2 − 𝑦1

𝑥2 − 𝑥1

(𝑥 − 𝑥1)] 

cyjf, -3y=5x-15 
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cyjf, 5x+3y=15 

xn If]qdf kg]{ s'g} laGb' (0,0) k/LIf0f laGb'sf] ¿kdf lnFbf, 

5x + 3y = 5 × 0 + 3 × 0 

     = 0 + 0 

    = 0 < 15 

∴ 5x + 3y ≤ 15 

k]ml/, ljefhs /]vf (boundry line) CD sf b'O{ laGb'x¿ C (-2, 0) / D(0, 2) 5g\ . 

ca, /]vf CD sf] ;dLs/0f 

y-0 = 
2−0

0+2
 (x+2) 

cyjf, 2y = 2x+4 

 2x – 2y = -4 

xn If]qdf kg]{ s'g} laGb' (0, 0) k/LIf0f laGb'sf ¿kdf lnFbf, 

2x - 2y = 2 × 0 – 2 × 0 

     = 0 > -4 

∴ 2x - 2y ≥ -4 

ctM cfjZos c;dfgtfx¿ 5x + 3y ≤ 15 / 2x - 2y ≥ -4 x'g\ . 

 

 

1.4.3  /]vLo of]hgf (Linear Programming) 

/]vLo of]hgf eg]sf] ;|f]tx¿sf] clwstd pkof]usf nflu ul/g] Pp6f ljlw 

(technique) xf] . o;sf] k|of]u bf];|f] ljZjo'4kl5 ;'? ePsf] xf] . 

/]vLo of]hgf /l;og ul0ft1 L.V. Kantorovich n] ;'?jft u/] eg] cd]l/sg ul0ft1 

George B. Dantzig n] o;sf] ljsf; u/] . clxn] of] ljlw ljleGg vfnsf Jofkfl/s / 

cf}Bf]lus ;d:ofx¿ ;dfwfgsf nflu Jofks ¿kdf k|of]u ul/G5 . ljleGg If]qsf] 

lg0f{o ug]{ k|lj|mofsf nflu of] lgs} ;xof]uL dflgG5 . pBf]u, Jofkf/, Jofj;fox¿df 

nufgL sd ug]{ / pTkfbg tyf gfkmf a9L ug]{ p2]Zon] ;fwg, ;|f]t, k'FhLsf] kl/rfng 

ul/G5 . /]vLo of]hgf k|of]u u/L nfut Go"gtd (minimize) ug]{ pTkfbg jf gfkmf 

clwstd (maxmize) ug]{ k|of; ul/G5 . /]vLo of]hgfdf s'g} /]vLo kmng (linear 

function) sf] dfg lglZrt ;t{x¿ (constraints) nfO{ dfGbf x'g] clwstd jf Go"gtd 

ul/G5 . o;/L /]vLo of]hgf eg]sf] c;dfgtfsf ¿kdf ;t{x¿sf cfwf/df rnx¿sf] 

/]vLo kmngsf] clwstd jf Go"gtd dfg kQf nufpg' xf] . /]vLo of]hgf ;DaGwL 
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;Df:ofx¿df clwstd jf Go"gtd dfg lgsfNg'kg]{ /]vLo kmngnfO{ p2]Zo kmng 

(objective function) elgG5 / ;dLs/0f jf c;dfgtfsf ¿kdf JoSt cj:yfx¿nfO{ 

;t{ (constraints) elgG5 . 

/]vLo of]hgfsf] k|of]u w]/} If]qdf x'G5 h:t} M s[lif, Jofkf/, pBf]u, af]nkq d""Nofª\sg, 

oftfoft, lj1fkg, cfly{s of]hgf cflb If]qdf /]vLo of]hgfsf] k|of]u x'G5 . 

1.4.4   /]vLo of]hgfsf] xn (Solution of Linear Programming) 

/]vLo of]hgf ;DaGwL ;d:ofx¿sf] xn ug]{ ljlwx¿ d'Votof b'O{ cf]6f 5g\ . tL x'g\ 

l;DKn]S; ljlw / u|fkm ljlw . oxfF, u|fkm ljlwaf6 /]vLo of]hgfsf] xn ug]{ ljlwsf] dfq 

cWoog u5f}{F . u|fkm ljlwaf6 /]vLo of]hgfsf] ;d:of ;dfwfgsf r/0fx¿ o; k|sf/ 

5g\ M 

r/0f 1.  lbOPsf c;dfgtfx¿nfO{ Pp6} u|fkmdf lvRg]  

r/0f 2.  ;a} c;dfgtfx¿sf] ;femf xn If]q jf ;j{dfGo If]q (feasible region)  

  kQf nufpg]  

r/0f 3.  ;femf xn If]q Ps ax'e'h x'G5, ;f] ax'e'hsf s'gf (corner) x¿sf]   

  lgb]{zfª\s u|fkmaf6 kQf nufO{ ltgLx¿nfO{ p2]Zo kmngdf /fVg]  

r/0f 4.  p2]Zo kmngnfO{ clwstd ug'{kg]{ ePdf clwst dfg / Go"gtd ug'{kg]{  

  ePdf Go"gtd dfg kQf nufpg] . 

 

5. kmng P =3x + y sf] lgDg lnlvt cj:yfdf clwstd / Go"gtd dfg lgsfNg'xf];\ M 

 2y ≥ x - 1, x + y ≤ 4, x ≥ 0, y ≥ 0  

;dfwfg 

oxfF, lbOPsf c;dfgtfx¿;Fu ;DalGwt ;dLs/0f 2y = x-1, x+y = 4, x = 0, y = 0  

;dLs/0f 2y = x - 1 af6,  

 

 

laGb'x¿ (1, 0) / (3, 1) hf]8\g] /]vf 2y = x-1 x'G5 . 

ca, k/LIf0f laGb' (0, 0) lnO{ 2y ≥ x-1 df /fVbf,  

cyjf, 2 × 0 ≥ 0 - 1 

cyjf, 0 ≥ -1 -l7s_ 

2y ≥  x-1 sf] xn If]q pb\ud laGb'sf] If]q (0,0) lt/ kb{5 . 

x 1 3 

y 0 1 
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k]ml/ ;dLs/0f x+y=4 af6 

 

 

/]vf x+y=4 laGb'x¿ (0, 4) / (4, 0) af6 hfG5 . ca k/LIf0f laGb' (0, 0) lnO{  

x + y ≤ 4 df /fVbf,  

cyjf, 0 + 0 ≤ 4  

cyjf, 0 ≤ 4 -7Ls_ 

t;y{, x + y ≤ 4 sf] xnIf]q pb\ud laGb' -0, 0_ ePsf] If]qlt/ kb{5 . 

To;} u/L x ≥ 0 sf] xn If]q x = 0 -y–cIf_ sf] bfofFlt/ kb{5 . 

y ≥ 0 sf] xnIf]q y = 0 -x-cIf_ sf] dflylt/ kb{5 . 

dflysf ;a} c;dfgtfx¿sf] ;femf xnIf]q jf ;j{dfGo If]q (feasible region) nfO{ 

n]vf lrqdf b]vfpFbf lgDgfg';f/ kfOG5 M 

 

dflysf] n]vflrqaf6, 

;femf xnIf]qaf6 ag]sf] ax'e'h OABC xf] h;sf] lgb]{zfª\s O(0, 0), A(1, 0)), B(3, 1), 

C(0, 4) 5 . 

ca, O(0, 0) laGb'df, P =3x+y=3×0+0=0 

A(1, 0) laGb'df, P =3x+y=3×1+0=3 

B(3, 1) laGb'df, P =3x+y=3×3+1=10 

x 0 4 

y 4 0 
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C(0, 4) laGb'df, P =3x+y=3×0+4=4 

ctM P sf] clwstd dfg 10 x'G5, h'g B(3, 1) df kb{5 / Go"gtd dfg 0 x'G5 h'g 

laGb' O(0, 0) df kb{5 .  

6. lbOPsf] n]vflrqdf A, B / C sf lgb]{zfª\sx¿ 

j|mdzM (2, 0), (4, 1) / (0, 5) 5g\ . ax'e'h OABC 

leq 5fof k/]sf] efu rf/ cf]6f c;dfgtfx¿n] 

hgfPsf] 5 . tL c;dfgtfx¿ kQf nufpg'xf];\ / 

tL c;dfgtfx¿nfO{ dfGo x'g] dfgx¿af6  

P = 5x-4y sf] Go"gtd dfg lgsfNg'xf];\ .  

 

;dfwfg  

oxfF, lbOPsf] n]vflrqaf6 AB /]vfsf] x-v08 

(a)=2 / y- v08(b)=-1 x'G5  

ca, AB /]vfsf] ;dLs/0f 

x

a
+

y

b
= 1  

cyjf,  
x

2
+

y

−1
= 1 

cyjf, x − 2y = 2 

ca, k/LIf0f laGb' (0, 0) lnFbf 

x - 2y = 0 – 2 × 0 = 0 < 2 

∴ x-2y ≤ 2 

k]ml/, /]vf BC sf] x-v08 (a)=5 / y-v08 (b)=5 

BC /]vfsf] ;dLs/0f 
x

5
+

y

5
= 1 

cyjf, x + y = 5 

k/LIf0f laGb' (0,0) lnFbf, 

x + y = 0 + 0 = 0 < 5 

∴ x+y≤5 

5fof kfl/Psf] efu klxnf] rt'yf{+zdf kg]{ ePsfn] x ≥ 0 / y ≥ 0 klg cfjZos 

c;dfgtfx¿ x'g\ . 

ct M cfjZos c;dfgtfx¿ x - 2y ≤ 2, x + y ≤ 5, x ≥ 0, y ≥ 0 x'g\ . 

n]vflrqaf6, ax'e'h OABC sf lgb]{zfª\sx¿ O(0, 0), A(2, 0) B(4, 1) / C(0, 5) 5g\ . 
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ca, laGb' O (0, 0) lnFbf, P =5x - 4y =5 × 0 – 4 × 0 = 0 

laGb' A (2, 0) lnFbf, P =5x – 4y = 5 × 2 – 4 × 0 = 10 

laGb' B (4, 1) lnFbf, P = 5x - 4y = 5 × 4 – 4 × 1 = 16 

laGb' C (0, 5) lnFbf, P =5x - 4y = 5 × 0 – 4 × 5 = -20 

t;y{, P sf] Go"gtd dfg -20 x'G5, h'g laGb' C(0, 5) df kb{5 . 

 

cEof; 1.4  

1. lbOPsf c;dfgtfsf] n]vflrq lvRg'xf];\ M 

 -s_ x ≤ 0                        -v_ x ≤ 3             -u_ x ≥ -4  

 -3_ y ≥ 0   -ª_ y ≥ 6         -r_ y ≤ -3 

2. lbOPsf c;dfgtfsf] n]vflrq lvRg'xf];\ M 

 -s_ 2x + 3y ≥ 6              -v_ x – y ≥ 4               

 -u_ x + 2y ≤ 8          -3_ 4x + 3y ≤ -12 

3. lbOPsf c;dfgtf k4ltsf] n]vflrq lvrL ;femf xnIf]q b]vfpg'xf];\ M 

 -s_ 2x + 2y ≥ 6  / y ≥ 0             -v_ x + y ≤ 1  / x – y ≥ 1              

 -u_ 2x + 3y ≤ 6 / 3x – y ≤ 0     -3_ x + y ≤ 2, 2x - 3y ≤ 6 / y ≤ 2 

4. lbOPsf] n]vflrqdf 5fof kfl/Psf] If]qn] hgfpg] c;dfgtf n]Vg'xf];\ M 

 -s_                                   -v_  

 



93 

 -u_                                    -3_  

 

5. lbOPsf c;dfgtf k4ltsf] n]vflrq lvrL tof/ ePsf] ax'e'hsf s'gfx¿sf] lgb]{zfª\s 

 lgsfNg'xf];\ . 

 -s_   x + y ≤ 3  -v_  y - 2x ≤ 0  -u_  2x + 5y ≤ 16 

  x ≥ 2   2y + x ≥ 5   2x + y ≤ 8 

  y ≤ 1                                x ≤ 5    x ≥ 0, y ≥ 0 

6. lgDg ;t{x¿ k"/f u/L p2]Zo kmngsf] clwstd / Go"gtd dfg lgsfNg'xf];\ M 

 -s_  P = 2x + y nfO{ ;t{x¿ x + y > 6, x – y > 4, x < 6  

 -v_ Q = 5x + 4y nfO{ ;t{x¿ 2x + 4y > 8, 3x + y < 4, x > 0, y > 0  

 -u_  L = 2x + 4y nfO{  ;t{x¿ 4x + 3y < 12, x + 2y < 4, x > 0, y > 0  

 -3_  P = 5x + 4y nfO{ ;t{x¿ x + 2y > 3, 3x + y < 3, x > 0, y > 0 

7. (a)  lbOPsf] n]vflrqaf6 5fof kfl/Psf] efun] hgfpg] tLg cf]6f c;dfgtfx¿ n]vL  

  kmng P = 4x + 9y sf] clwstd dfg kQf nufpg'xf];\ . 
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 (b) lbOPsf] n]vflrqaf6 5fof kfl/Psf] efun] hgfpg] kfFr cf]6f c;dfgtfx¿ n]vL  

  kmng P = 2x + y - 4 sf] clwstd dfg klg kQf nufpg'xf];\ . 
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1.5 ju{ ;dLs/0f / n]vflrq (Qudratic Equacation and Graphs) 

ju{kmngsf] n]vflrq (Graph of Square Function) 

tn lbOPsf kmngx¿ cWoog u/f}F M 

(i) y = x2         (ii)   y = 2x + 3     (iii)   y = 2x2  

(iv)      3x - 4y = 2    (v)   y = x2 - 2       (vi)   y = x2 + 2x - 3 

dflysf kmngsf cfwf/df lgDg k|Zgx¿df 5nkmn ug'{xf];\ M 

-s_ s'g s'g kmngx¿ ju{kmng x'Gf\, lsg < 

-v_ ju{kmngsf] :j¿k s] s:tf] xG5 < 

-u_ s] ;a} :j¿ksf] ju{kmngnfO{ n]vflrqdf b]vfpg ;lsG5 < 

dfly lbOPsf kmngx¿dWo] (ii) / (iv) sf] l8u|L 1 5 eg] afFsL ;a} kmngsf] l8u|L b'O{ /x]sf] 

5 . t;y{ (ii) / (iv) /]vLo kmng x'g\ eg] kmng (i), (iii), (v) / (vi) ju{kmng x'g\ . 

ju{kmng ljleGg :j¿ksf] x'G5 h:t} M y = x2, y = ax2, y = ax2 + c, y = ax2 + bx + c, hxfF 

a≠0 cflb . ju{kmngsf] ;fwf/0f ¿k y=ax2+bx+c x'G5 . hxfF, a, b / c crn /flz x'g\ . 

;a :j¿ksf] ju{kmngnfO{ n]vflrqdf b]vfpg ;lsG5 . 

b'O{ ju{kmngx¿ (i) y = x2   (ii) y = -x2 lnO{ n]vflrqdf b]vfcf}F . 

(i) y = x2  

oxfF, kmng y = x2 nfO{ n]vflrqdf b]vfpg s]xL laGb'x¿ kQf nufcf}F M 

x -3 -2 -1 0 1 2 3 

y 9 4 1 0 1 4 9 

dflysf x / y sf oL dfgx¿nfO{ n]vflrqdf clª\st u/L laGb'x¿ hf]8f}F . oL laGb'x¿ hf]8\bf 

lrqdf b]vfOP h:t} Pp6f ∪ cfsf/sf] lg/Gt/ aj|m aG5 .  
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of] jj|mnfO{ kf/faf]nf (parabola) elgG5 . of] kf/faf]nf 3'd]sf] laGb' (turning point) zLif{laGb' 

xf] . of] kf/faf]nfsf] zLif{laGb' pb\ud laGb' (0,0) 5 . of] kf/faf]nf y-axis df ;dldlts 

(symmetrical) ePsf] b]lvG5 . 

(ii) y=-x2  

kmng y=-x2 nfO{ n]vflrqdf b]vfpg s]xL laGb'x¿ kQf nufcf}F . 

x -3 -2 -1 0 1 2 3 

y -9 -4 -1 0 -1 -4 -9 

dflysf x / y sf dfgx¿nfO{ n]vflrqdf clª\st u/L laGb'x¿ hf]8f}F . 

 

oL laGb'x¿ hf]8\bf dfly lrqdf b]vfOP h:t} ∩ cfsf/sf] jj|m /]vf -kf/faf]nf_ aGb5 . of] 

kf/faf]nfsf] 3'd]sf] laGb' jf zLif{laGb' pb\ud laGb' (0,0) x'G5 eg] kf/faf]nf y-axis df g} 

(symmetrical) ePsf] b]lvG5 . 

ca, aLhLo kmng km/s x'gf;fy ju{kmngsf] cfs[lt jf :j¿kdf s:tf] kl/jt{g xf]nf eGg] 

af/] 5nkmn u/f}F . 

-s_  ju{kmngsf] u'0ffª\s km/s ePdf 

ju{kmngsf] u'0ffª\s km/s ePdf kf/faf]nfsf] cfs[lt jf :j¿k s] s:tf] x'G5 eGg] 

yfxf kfpg ju{kmng y = ax2
 lncf}F . 

  ca, a = 2, 1, 
1

2
 , −2, −1, − 

1

2
 /fvL kf/faf]nfx¿nfO{ Pp6} n]vflrqdf b]vfcf}F . 
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 (i)  a = 2 /fVbf, y = 2x2
  

x -3 -2 -1 0 1 2 3 

y 18 8 2 0 2 8 18 

 (ii) a = 1 /fVbf, y = x2
  

x -3 -2 -1 0 1 2 3 

y 9 4 1 0 1 4 9 

 (iii)  a = 
1

2
 /fVbf, y= 

1

2
 x2

  

x -3 -2 -1 0 1 2 3 

y 4 
1

2
 2 

 
1

2
 

0 1

2
 

2 4 
1

2
 

  (iv)  a = −2 /fVbf, y = −2 x2
  

x -3 -2 -1 0 1 2 3 

y -18 -8 -2 0 -2 -8 -18 

  (v)  a = −1 /fVbf, y = − x2
  

x -3 -2 -1 0 1 2 3 

y -9 -4 -1 0 -1 -4 -9 

  (vi)  a = - 
1

2
 /fVbf,  

x -3 -2 -1 0 1 2 3 

y -4 
1

2
 -2 - 

1

2
 0 - 

1

2
 -2 -4 

1

2
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dflysf] n]vflrqdf ju{kmng y=ax2
 df a sf ljleGg dfgx¿df k|fKt x'g] n]vflrqaf6 

s] s:tf] lgisif{ cfpF5 < 5nkmn  ug'{xf];\ . o;af6 lgDg lgisif{ lgsfNg ;lsG5 M 

klxnf] cj:yf M olb a > 0 ePdf, 

-s_  kmngsf] n]vflrq -kf/faf]nf_ pb\ud laGb'af6 dflylt/ kms]{sf] jf U cfsf/sf] x'G5 . 

-v_  a sf] dfg hlt 7'nf] x'G5 Tolt g} kf/af]nfsf] d'v ;fF3'/f] x'Fb} hfG5 . 

-u_  a sf] dfg hlt ;fgf] x'G5 Tolt g} kf/faf]nfsf] d'v km/flsnf] x'Fb} hfG5 . 

bf];|f] cj:yf M olb a < 0 ePdf  

-s_  kmngsf] n]vflrq -kf/faf]nf_ pb\ud laGb'af6 tnlt/ kms]{sf] x'G5 . of]  pN6f] ∪ jf 

 ∩  cfsf/sf] x'G5 . 

-v_   a sf] dfg hlt 7'nf] x'Fb} hfG5 Tolt g} kf/faf]nfsf] d'v ;fF3'/f] x'Fb} hfG5 . 

-u_  a sf] dfg hlt ;fgf] x'Fb} hfG5 Tolt g} kf/faf]nfsf] d'v km/flsnf] x'Fb} hfG5 .  
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-v_  :jtGq ¿kdf /x]sf] crn km/s ePdf 

 dfgf}F, tLg cf]6f ju{kmng lncf}F h;sf] :jtGq crn /flz 5 . 

 (i)  y = x2+2                (ii)  y = x2                          (iii) y = x2- 3 

 oL tLg cf]6} ju{kmngnfO{ n]vflrqdf b]vfcf}F . 

             (i)  y = x2+2                 

x -3 -2 -1 0 1 2 3 

y 11 6 3 2 3 6 11 

 (ii)  y = x2                           

x -3 -2 -1 0 1 2 3 

y 9 4 1 0 1 4 9 

 (iii) y=x2 - 3 

x -3 -2 -1 0 1 2 3 

y 6 1 -2 -3 -2 1 6 

 
tLg cf]6} kmngsf x / y sf dfgx¿nfO{ n]vflrq b]vfpFbf, 
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dflysf] n]vflrqaf6, ju{kmngdf :jtGq ¿kdf crn ;ª\Vof km/s cfPdf 

-s_  :jtGq crn /flz wgfTds ePdf pb\ud laGb'sf] dfly (y-cIfdf) pSt kf/faf]nfsf] 

 zLif{laGb' (vertex) x'G5 . ju{kmngsf] kf/faf]nf ∪ cfsf/sf] x'G5 . 

-v_  :jtGq crn /flz C0ffTds ePdf pb\ud laGb'sf] tn (y-cIfdf) pSt kf/faf]nfsf] 

 zLif{laGb' (vertex) kb{5 . ju{kmngsf] kf/faf]nf ∪ cfsf/sf] g} x'G5 . 

-u_  x- ;Fu ylkP/ cfPsf] crndf km/s cfPdf  

  tLg ju{kmngx¿ lncf}F, (i) y=(x-3)2  (ii) y=x2  (iii) y=(x+4)2
 

 oxfF, tLg cf]6} kmngx¿nfO{ n]vflrqdf b]vfpg x / y sf dfgx¿ kQf nufpFbf, 

 (i) y = (x - 3)2 

x 1 2 3 4 5 6 

y 4 1 0 1 4 9 

 (ii) y = x2   

x -3 -2 -1 0 1 2 3 

y 9 4 1 0 1 4 9 

 (iii) y = (x + 4)2 

x -7 -6 -5 -4 -3 -2 -1 

y 9 4 1 0 1 4 9 

 dflysf tLg cf]6} lrqx¿nfO{ Pp6} n]vflrqdf b]vfpFbf 
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dflysf] n]vflrqaf6 lgDg lgisif{ lgsfNg ;lsG5 M 

-s_  olb ju{kmngsf] x ;Fu YflkPsf] crn /flz 3GffTds ePdf hlt hlt ylkPsf] xf] 

 Tolt PsfO pb\ud laGb'af6 afofF (x- cIfdf) zLif{laGb' (vertex) x'G5 / kf/faf]nf dfly 

 kms]{sf] x'G5 . 

-v_  olb x- ;Fu ylkPsf] crn /flz C0ffTds ePdf hlt C0ffTds 5 Tolt PsfO bfofF  

 (x-cIfdf) zLif{laGb' (vertex) x'G5 / kf/faf]nf dfly g} kms]{sf] x'G5 . 

ju{kmng y = ax2 + bx + c sf] n]vflrq  

Pp6f ju{kmng y=x2-2x+1 lncf}F .  

 o;nfO{ n]vflrqdf b]vfpgsf nflu x / y sf s]xL dfgx¿ lgsfnf}F . 

x -2 -1 0 1 2 3 4 

y 9 4 1 0 1 4 9 

 dflysf hf]8f dfgx¿nfO{ n]vflrqdf b]vfpFbf, 

 

dflysf] n]vflrqdf kf/faf]nfsf] zLif{laGb'sf] lgb]{zfª\s (1, 0) 5 / kf/faf]nfn] y-cIfsf] laGb' 

(0, 1) df e]6]sf] 5 . jf y-v08 (c) =1 5 . 

y=ax2 + bx + c :j¿ksf] ju{kmngdf zLif{ laGb'sf] lgb]{zfª\s lgsfNg lgDg k|lj|mof ul/G5 M 

kf/faf]nfsf] dfgs (standard) ;dLs/0f y = a(x-b)2 +k2 ……….(i) x'G5 . hxfF, (h, k) 

zLif{laGb'sf] lgb]{zfª\s xf] . ju{ ;dLs/0f y = ax2 + bx + c nfO{ standard ;dLs/0fdf 

¿kfGt/ ubf{ lgDg k|lj|mof ckgfpg ;lsG5 . 
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oxfF, y = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

 = 𝑎 {𝑥2 + 2. 𝑥.
𝑏

2𝑎
+ (

𝑏

2𝑎
)

2
− (

𝑏

2𝑎
)

2
+

𝑐

𝑎
}    

 = 𝑎 {(𝑥 +
𝑏

2𝑎
)

2
−

𝑏2

4𝑎2 +
𝑐

𝑎
} 

 = 𝑎 {(𝑥 +
𝑏

2𝑎
)

2
−

𝑏2−4𝑎𝑐

4𝑎
} 

 = 𝑎 (𝑥 +
𝑏

2𝑎
)

2
−

𝑏2−4𝑎𝑐

4𝑎
 

 ∴  𝑦 = 𝑎 [𝑥 − (−
𝑏

2𝑎
)]

2
+ (

4𝑎𝑐−𝑏2

4𝑎
)…………….(ii) 

 ;dLs/0f (ii) nfO{ y = a(x-h)2+k ;Fu t'ngf ubf{, 

 h = - 
b

2a
 , 𝑘 =  

4ac−b2

4a
 

t;y{, kf/faf]nfsf] zLif{laGb' (−
𝑏

2𝑎
,

4𝑎𝑐−𝑏2

4𝑎
) x'G5 . 

pbfx/0fx¿  

1. kf/faf]nf y = x2+2x - 3 sf] n]vflrq lvRg'xf];\ . 

;dfwfg  

oxfF, y = x2 + 2x - 3 …………..(i) 

;dLs/0f (i) nfO{ y = ax2 + bx + c ;Fu t'ngf ubf{  

a =1, b = 2, c = -3 

;"qcg';f/, 

∴ kf/faf]nfsf] zLif{ laGb' (h,k) = (−
𝑏

2𝑎
,

4𝑎𝑐−𝑏2

4𝑎
)  

      = (−
2

2×1
,

4×1×(−3)−22

4×1
)   = (−1,

−16

4
) = (−1, −4) 

∴ (ℎ, 𝑘) = (−1, −4) 

ca, kf/faf]nf (i) nfO{ n]vflrqdf lvRg x / y sf dfgx¿ lgsfNbf, 

x -4 -3 -2 -1 0 1 2 3 

y 5 0 -3 -4 -3 0 5 12 

 
  zLif{ laGb' 
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 dflysf x / y sf dfgx¿nfO{ n]vflrqdf b]vfpFbf, 

 

 ctM dflysf] n]vflrq kf/faf]nf y = x2+2x-3 sf] xf] . 

2. lbOPsf] kf/faf]nfsf] kmng kQf nufpg'xf];\ . 
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;dfwfg  

dfgf}F kf/faf]nfsf] ;dLs/0f 

 y = ax2 + bx + c ……(i) 

laGb'x¿ A(-3, 0), B(2, 0) / D(4, 14) kf/faf]nf (i) df kg]{ ePsfn], 

laGb' A(-3, 0) sf nflu, 0 = 9a – 3b + c…………….(ii) 

laGb' B(2, 0) sf nflu, 0 = 4a + 2b + c……………(iii)  

laGb' D(4, 14) sf nflu, 14 = 16a + 4b + c………..(iv) 

;dLs/0f (ii) / (iii) af6, 

 9a - 3b + c = 4a +2b + c 

cyjf, 9a - 4a = 3b + 2b 

cyjf, 5a = 5b 

∴ a=b ………(v) 

k]ml/, ;dLs/0f (iv) af6 ;dLs/0f (ii) 36fpFbf, 

14 = 16a + 4b + c 

0   =   9a - 3b + c 

-        -    +      - 

---------------------- 

14 =  7a + 7b 

∴  a+b =2 …………..(vi)  

 a + a = 2 [ ∵ a = b ]  

cyjf, 2a = 2 

 a = 1, b = 1 

a / b sf] dfg ;dLs/0f (ii) df /fVbf,  

 0 = 9 × 1-3 × 1+ c 

cyjf, 0 = 9 - 3 + c 

cyjf, 0 = 6 + c 

∴ c = -6 

a, b / c sf] dfg ;dLs/0f  (i) df /fVbf, 

y = 1x2 + 1 × x - 6 

   = x2 + x - 6 

ctM cfjZos ;dLs/0f y = x2 +x – 6 x'G5 .  
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3g kmngsf] n]vflrq (Graph of cubic function)  

rn/flzsf] 3ftfª\s 3 ePsf] kmngnfO{ 3g kmng (Cubic Function) h:t}M y = x3, y = x3 -

3x, y =(x-2)3, y = 3x3 + 5x2 + 4 cflb kmngx¿df rn /flzsf] 3ftfª\s 3 ePsfn] pSt 

kmngx¿ 3g kmng x'g\ . 3g kmngsf] ;fwf/0f ¿k y=ax3+bx2+cx+d x'G5 . hxfF a, b, c / 

d crn /flz x'g\ . 

dfgf}F, y = x3 Pp6} 3g kmng xf] . o;sf] n]vflrq lvRgsf nflu x / y sf s]xL dfgx¿ 

lgsfnf}F . 

x -3 -2 -1 0 1 2 3 

y -27 -8 -1 0 1 8 27 

ca dflysf laGb'x¿nfO{ n]vflrqdf clª\st u/L laGb'x¿ hf]8\bf aGg] n]vflrq g} y=x3 
sf] 

n]vflrq xf] . 

 

 

3. kmng y = (x+1)3 +3 nfO{ n]vflrqdf b]vfpg'xf];\ M 

;dfwfg  

oxfF, lbOPsf] 3g kmng y = (x+1)3+3………. (i) kmng (i) nfO{ n]vflrqdf lvRg x / 

y sf s]xL dfgx¿ lgsfNbf, 
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x -4 -3 -2 0 1 2 

y -24 -5 2 4 11 30 

dflysf j|mdhf]8f dfgx¿nfO{ n]vflrqdf b]vfpFbf, 

 

n]vflrqåf/f ju{ ;dLs/0fsf] xn  

ax2 + bx + c = 0 , hxfF a, b / c crn /flz x'g\ . o:tf] :j¿ksf] ;dLs/0fnfO{ ju{ ;dLs/0f 

elgG5, h:t} M x2 = 4, x2 + 7x + 12 = 0, x2 - 5x = 0 cflb ju{ ;dLs/0fx¿ x'g\ .  

ju{ ;dLs/0f xn ug]{ ljlwx¿ s] s] 5g\ < 5nkmn ug'{xf];\ . sIff 9 sf] clgjfo{ ul0ftdf ju{ 

;dLs/0f xn ug]{ v08Ls/0f ljlw, ;"q k|of]u u/]/ xn ug]{ ljlw / ju{ k"/f ug]{ ljlwsf af/]df 

cWoog ul/;s]sf 5f}F . oxfF n]vflrq ljlwaf6 ju{ ;dLs/0f xn ug]{ ljlwaf/] cWoog ug]{  

5f}F . 

Pp6f ju{ ;dLs/0f x2 - 4x + 3 = 0 lncf}F . 

o;nfO{ v08Ls/0f ljlwaf6 xn ubf{, 

x2 - 4x + 3 = 0 

cyjf, x2 – x - 3x + 3 = 0 

cyjf, x(x -1)-3(x-1) = 0 

cyjf, (x-1)(x-3) = 0 

 x = 1,3 
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pSt ;dLs/0fsf] xn x = 1 jf 3 xf] . 

pSt ;dLs/0fnfO{ n]vflrq ljlwaf6 xn ubf{ klg x = 1 jf 3 x'g'k5{ . 

oxfF,  

dfgf}F, y = x2 – 4x + 3 = 0 

y = 0……….(i) 

y = x2 – 4x + 3……. (ii) 

ca, kf/faf]nf (ii) sf] zLif{laGb' (x,y) =(−
𝑏

2𝑎
 ,

4𝑎𝑐−𝑏2

4𝑎
) 

        = (
4

2×1
,

4×1×3−42

4×1
)  = (2, −1) 

kf/faf]nf (ii) nfO{ n]vflrqdf lvRg, x / y sf s]xL dfgx¿ lgsfNbf,  

y = x2 — 4x + 3 

x 0 1 2 3 4 5 

y 3 0 -1 0 3 8 

dflysf j|mdhf]8f laGb'x¿nfO{ n]vflrqdf cª\lst u/L lgDg kf/faf]nf lvRbf, 

 

dflysf] n]vflrqdf kf/faf]nf (ii) nfO{ l;wf/]vf y = 0 (x-axis) n] laGb' (1, 0) / (3, 0) df 

sf6]sf] 5 . t;y{ ju{ ;dLs/0f x2 – 4x + 3 = 0 sf] xn (1 ,0) / (3, 0) x'g\ . 

ctM x =1 jf 3  g} x2 – 4x + 3 = 0 sf dfgx¿ x'g\ . 
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csf]{ tl/sf -j}slNks ljlw_ 

oxfF, ju{ ;dLs/0f x2 – 4x + 3 = 0 

cyjf, x2  = 4x — 3 = y -dfgf}F_ 

∴ y = x2…………….(i)  

/ 4x — 3= y……………(ii) 

ca, kf/faf]nf (i) l;wf /]vf (ii) nfO{ n]vflrqdf b]vfpg x / y sf s]xL dfgx¿ lgsfNbf, 

y = x2  af6, 

x -3 -2 -1 0 1 2 3 

y 9 4 1 0 1 4 9 

y = 4x — 3 af6 

x 0 2 

y -3 5 

b'j} ;dLs/0fsf j|mdhf]8f dfgx¿nfO{ n]vflrqdf b]vfpFbf, 

 

dflysf] n]vflrqdf kf/faf]nf (i) nfO{ l;wf /]vf (ii) n] laGb' A(1, 1) / B(3 ,9) df k|ltR5]bg 

u/]sf] 5 . A / B sf x lgb]{zfª\sx¿ 1 / 3 x'g\ . 

∴  x  = 1,3 

t;y{ x2 - 4x + 3 = 0 sf] xn x = 1 jf 3 xf] . 
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ju{ ;dLs/0f / o'ukt /]vLo ;dLs/0fsf] xn  

(Quadratic and Simuttanuous linear equation) 

;fdfGotof l;wf /]vfn] jj|m /]vfnfO{ b'O{ cf]6f laGb'x¿df sf6\5g\ . o;/L sfl6Psf x/]s 

laGb' jj|m /]vf / l;wf /]vfsf] xn x'G5 . t;y{ ju{ ;dLs/0sf] n]vflrq -kf/faf]nf_ nfO{ l;wf 

/]vfn] k|ltR5]bg ug]{ laGb'x¿ g} ju{ ;dLs/0f / /]vLo ;dLs/0fsf] xn xf] .  

Pp6f ju{ ;dLs/0f y=x2+2 / /]vLo ;dLs/0f 4x-y=1 lncf}F, 

-s_  oL b'O{ ;dLs/0fnfO{ k|lt:yfkg ljlwaf6 xn ubf{, 

 y=x2+2………..………(i) 

 4x-y=1……………….(ii) 

 ;dLs/0f (i) af6 y sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{, 

  4x - (x2+2) = 1 

 cyjf, 4x - x2 – 2 - 1= 0 

 cyjf, x2 - 4x + 3 = 0 

 cyjf, x2 - 3x – x + 3 = 0 

 cyjf, x(x - 3) -1(x - 3) = 0 

 cyjf, (x - 3)(x - 1) = 0 

 cyjf, (x - 1) = 0   ∴ x = 1 

 cyjf, (x - 3) = 0   ∴ x = 3 

 ∴ x = 1 jf 3 

 x sf] dfg ;dLs/0f (ii) df /fVbf, 

  4x-y = 1 

 x = 1 /fVbf, y= 4x - 1 = 4×1-1=3 

 x = 3 /fVbf y = 4x-1 = 4×3-1=11 

 ctM b'O{ ;dLs/0fx¿sf] xn (3,11) jf (1,3) x'G5 . 

-v_  dflysf ;dLs/0fx¿nfO{ n]vflrq ljlwaf6 xn ubf{,  

 ju{ ;dLs/0f y=x2+2…………………….(i) 

 l;wf /]vf 4x-y=1………………………..(ii) 

 ;dLs/0f (i) nfO{ y=ax2+bx+c =0 ;Fu t'ngf ubf{, a = 1, b = 0 / c = 2 

 kf/faf]nfsf] zLif{laGb' (vertex) (h,k) = (−
𝑏

2𝑎
 ,

4𝑎𝑐−𝑏2

4𝑎
) 
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       = (−
0

2×1
,

4×1×2−0

4×1
) 

       = (0,2) 

 ;dLs/0f (i) nfO{ n]vflrqdf b]vfpg x / y sf s]xL dfgx¿ lnFbf 

x -3 -2 -1 0 1 2 3 

y 11 6 3 2 3 6 11 

 

 k]ml/ ;dLs/0f (ii) af6 

 y = 4x-1 

x 0 1 2 

y -1 3 7 

 kf/faf]nf (i) / /]vf (ii) nfO{ n]vflrqdf b]vfpFbf, 

 

dflysf] n]vflrqdf kf/faf]nf (i) n] l;wf /]vf (ii) nfO{ laGb'x¿ A(1,3) / B(3,11) df 

k|ltR5]lbt ePsf 5g\ t;y{ x sf dfgx¿ 1 jf 3 x'G5 .  
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cEof; 1.5 

1. lgDg lnlvt ;dLs/0fsf] n]vflrq lvRg'xf];\ M 

 (s) y = 2x2
        -v_ y = 4x2 + 5          -u_ y = x2 - 1                                

 -3_ y = 
1

4
(x2+2)        -ª_ y = x2 + x + 6        -r_ y = x2 + x – 2  

2. lgDg lnlvt ;dLs/0fsf] n]vflrq lvRg'xf];\ M 

(s) y = 2x3
        -v_ y = 3x3 - 10        -u_ y = 4x3 - 15                                

-3_ y = 
1

2
𝑥3 +

1

2
    

3. lgDg lnlvt ;dLs/0fsf] n]vflrq lvRg'xf];\ M 

 (s) y = 4x2 + 8x + 5 / x + y=3        -v_ y = x2 – x - 3 / x = y                             

 -u_ y = 6x2 - 2x - 15 / y = 4x - 3      -3_ y = x2 + 2x - 8 / y = -5 

4. ju{ ;dLs/0fnfO{ n]vflrq ljlwåf/f xn ug'{xf];\ . 

 (s) x2+2x-3=0        -v_ 3x2+5x+2=0                          

 -u_ x2-5x+6=0                   -3_ x2-4x+4=0 

5. tn lbOPsf kf/faf]nfsf] ;dLs/0f kQf nufpg'xf];\ M 

 -s_                        -v_               

             

  

 

 

 

 

 

-u_             

 

 

      

 

 

6. cfˆgf] jl/kl/ kfOg] ;+/rgfx¿sf cfs[ltx¿ sxfF sxfF b]Vg' ePsf] 5 < 5f]6f] k|ltj]bg 

 tof/ ug'{xf];\ . 



112 

   lg/Gt/tf (Continuity) 
2.0  k'g/fjnf]sg (Review) 

 ;d"xdf 5nkmn u/L tn lbOPsf k|Zgx¿sf] pQ/ kQf nufpg'xf];\ M 

 k|fs[lts ;ª\Vof, k"0f{ ;ª\Vof, cg'kflts ;ª\Vof / jf:tljs ;ª\Vofx¿lar s] 

s:tf ;DaGwx¿ 5g\ < logLx¿nfO{ lrqdf s] s;/L b]vfpg ;lsG5 < 

 lgoldt / lg/Gt/ zAbx¿ b}lgs hLjgdf sxfF sxfF / s;/L k|of]u ePsf]  

kfOG5 < 

 sIff ( df ;LdfGt dfg;Fu ;DalGwt s] s:tf ljifoj:t'x¿ cWoog ul/of] <  

2.1  ;ª\Vofx¿sf] j|mdsf] ;d"xdf lg/Gt/tf (Continuity in the order of set of  numbers)  

 tn lbOPsf ;ª\Vofx¿sf] j|md cWoog u/L k|fKt glthf s] xf]nf < 5nkmn ug'{xf];\ . 

 (a) s] k|fs[lts ;ª\Vofx¿n] tnsf] lrqdf lg/Gt/tf b]vfpF5g\ < 

 

 (b) s] k"0ff{ª\sx¿n] tnsf] lrqdf lg/Gt/tf b]vfpF5g\ < 

 

 (c) s] jf:tljs ;ª\Vofx¿n] tnsf] lrqdf lg/Gt/tf b]vfpF5g\ <  

 

dfly lbPsf pbfx/0fx¿df a / b df ;ª\Vofx¿sf] lg/Gt/tf kfOFb}g eg] c df 

lg/Gt/tf kfOG5, lsgls a / b  df b'O{ cf]6f ;ª\Vofx¿sf lardf cGo ToxL u'0f 

ePsf] ;ª\Vof kl/eflift xF'b}g\ . t/ c df /]vfsf k|To]s laGb'df jf:tljs ;ª\Vof 

kl/eflift x'G5 . 

s5'jf / v/fof]sf] bf}8 u/fOof] eg] s;sf] bf}8df lg/Gt/tf b]Vg ;lsG5 < 5nkmn 

ug'{xf];\ / k|fKt glthfnfO{ ts{k"0f{ k|:t'lt ug'{xf];\ . 

 s] v/fof]n] hldgdf kg]{ ;a} laGb'x¿nfO{ 5f]P/ hfG5 < 

 s] s5'jfn] hldgdf ePsf cyjf bf}8sf] /]vfdf kg{] k|To]s laGb'x¿ 5f]P/ hfG5 < 

 

 

PsfO 2   
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 v/fof] pk|m]/ hfg] / s5'jf 3;|]/ hfg] x'gfn] s5'jfn] cfˆgf] af6fdf kg{] ;a} 

laGb'x¿nfO{ 5f]P/ hfG5, To;}n] s5'jfsf] bf}8df lg/Gt/tf kfOG5 . 

olb v/fof] / s5'jfsf] bf}8nfO{ ;ª\Vof /]vfx¿;Fu} bfFHg] xf] eg] k|fs[lts ;ª\Vof cyjf 

k"0ff{ª\sx¿ j|mddf b]lvPsf] h:t} v/fof]df / jf:tljs ;ª\Vofdf b]lvP h:t} s5'jfsf] 

bf}8df b]lvG5 .  

 

cEof; M 2.1 

1. tn lbPsf ;ª\Vofx¿nfO{ lrqåf/f ;ª\Vof /]vfdf b]vfpg'xf];\ M 

 (a)  1 b]lv 5 ;Ddsf k|fs[lts ;ª\Vofx¿ 

 (b) 8 b]lv 6 ;Ddsf k"0ff{ª\sx¿ 

 (c) -4 b]lv +6 ;Ddsf k"0ff{ª\sx¿  

 (d)  -4 b]lv +4 ;Ddsf jf:tljs ;ª\Vofx¿ 

2.(a) tn lbOPsf jf:tljs ;ª\Vof¿sf] lrqfTds k|:t'ltdf s] km/s 5 < 

  

(b) k|fs[lts ;ª\Vofsf] ;'?sf] ;ª\Vof slt x'G5 < 

(c) k|fs[lts ;ª\Vofsf] clGtd ;ª\Vof slt x'G5 < 

(d) s] ;dtnLo ;txdf k|fs[lts ;ª\Vofx¿nfO{ l;wf /]vfn] hf]8\g ;lsG5 < 

(e) jf:tljs ;ª\Vofx¿ / k|fs[lts ;ª\Vofx¿sf] lrqfTds k|:t'ltdf s] km/s 5 < 

3. lg/Gt/ / lg/Gt/tf zAbsf] cy{ :k:6 kfb{} xfd|f] b}lgs hLjgdf k|of]u x'g] u/]sf Pp6f–

 Pp6f pbfx/0f k|:t't ug'{xf];\ . 

4. jf:tljs ;ª\Vofx¿nfO{ hgfpg] u/L Pp6f ;ª\Vof /]vf lvRg'xf];\ . pSt ;ª\Vof 

 /]vfdf k"0ff{ª\sx¿ / jf:tljs ;ª\Vofx¿dWo]  s'g s'gdf lg/Gt/tf b]Vg ;lsG5 < 

 JofVof ug'{xf];\ . 

5.(a)  Pp6f la?jfsf] cfOtaf/sf] prfO 3 ld=ld= 5 . pSt la?jf k|To]s lbg lg/Gt/ ¿kdf 

 2 ld=ld= a9\b} hfG5 . ToxL xKtf zlgaf/ pSt la?jfsf] prfO slt xf]nf < kQf 

 nufpg'xf];\ .  
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(b)   Pp6f ljBfyL{sf] v'q's]df dlxgfsf] klxnf] lbg ?=20 5 . k|To]s lbg lg/Gt/ ¿kdf 

 p;n] ?= 10 /sd ;f] v'q's]df hDdf ub}{ hfG5 . 20 lbg;Dd hDdf ePsf] /sdnfO{ 

 ;ª\Vof /]vfdf b]vfpg'xf];\ . 

 

2.2: n]vflrqaf6 kmngsf] ljlR5Ggtfsf] vf]hL (Investigation of discontinuity in graph): 

 Pp6f sfuhdf snd gp7fO{ nuftf/ sf]b}{ hfbf s:tf] lrq aG5, x]g'{xf];\ . 

 tkfO{Fsf] lj1fgsf] kf7\ok':tsdf Wjlg PsfO;Fu ;DalGwt s] s:tf lrqx¿ lbOPsf 

 5g\ < 5nkmn ug'{xf];\ . 

 tn lbOPsf /]vfx¿df ;'? / clGtd cj:yfx¿ s] s] x'g\ < 5nkmn ug'{xf];\ . 

 

(a) df n]lvPsf ;ª\Vofx¿nfO{ 0 b]lv 5 ;Ddsf jf:tljs ;ª\Vofx¿ lg/Gt/ ;dfj]z 

ePsf] hgfpF5 . To;}n] o;nfO{ 0 af6 5 ;Dd (0, 5) n]lvG5 .   

(b) df n]lvPsf ;ª\Vofx¿nfO{ 0 / 0 b]lv 5 ;Ddsf jf:tljs ;ª\Vofx¿ lg/Gt/ 

;dfj]z ePsf] hgfpF5 . To;}n] o;nfO{ 0 af6 5 ;Dd [0, 5) n]lvG5 .   

(c) df n]lvPsf ;ª\Vofx¿nfO{ 0 b]lv 5 / 5 ;Ddsf jf:tljs ;ª\Vofx¿ lg/Gt/ 

;dfj]z ePsf] hgfpF5 . To;}n] o;nfO{ 0 af6 5 ;Dd (0, 5] n]lvG5 .   

 (d) df n]lvPsf ;ª\Vofx¿nfO{  0 b]lv 5 ;Ddsf jf:tljs ;ª\Vofx¿ lg/Gt/ 

;dfj]z ePsf] hgfpF5 . To;}n] o;nfO{ 0 af6 5 ;Dd [0, 5] n]lvG5 .   

o;/L n]lvPsf ;ª\Vofx¿df b'j} clGtd ;ª\Vofx¿ ;dfj]z x'g], gx'g] / Pp6f dfq 

;dfj]z x'g] cj:yfx¿ b]Vg ;lsG5 . To:t} (e), (f), (g), (h) df clGtd, ;'?sf] laGb' 

;dfj]z x'g] gx'g] cj:yf s] s] x'g\ 5nkmn ug'{xf];\ .  
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tn lbOPsf n]vflrqx¿ cWoog u/L ltgLx¿sf] k|s[ltsf ;DaGw af/]df 5nkmn ug'{xf];\ . 

         
 (a)      (b)   (c) 

dfly lbOPsf n]vflrqx¿ dWo]  

      (a) df lbOPsf] n]vflrq laGb' 0 b]lv 6 ;Dd s] Ps ;dfg ¿kn] lg/Gt/ cl3 a9]sf] 5 < 

   (b) df lbOPsf] n]vflrq s] laGb' '4' df uP/ 6'6]sf] 5 < 

      (c) df lbOPsf] n]vflrq s] laGb' '4' df kl/eflift 5}g < 

olb s'g} jj|m s'g} lglZrt laGb'df uP/ 5'6]sf] (break) 5 eg] pSt jj|m lbOPsf] lglZrt 

laGb'df ljlR5Gg (discontinuous) ePsf] dflgG5 . o:tf] cj:yfdf gap, hole, cusp / curve 

b]vfkg]{ u/L 6'6]sf b]lvG5g\ . 

pbfx/0fx¿ 

1. lrqdf Pp6f cfg'kflts leGg (rational fraction) sf] 

 n]vflrq lbOPsf] 5 . pSt jj|m s'g s'g laGb'df 

 ljlR5Gg 5 / lsg < 

 ;dfwfg   

lbOPsf] n]vflrqdf cfg'kflts leGgsf] jj|m j|mdzM laGb'  

x = 1 / x = 5 df 6'6]sf] (breakdown) 5 . To;}n] pSt 

jj|m x = 1 / x = 5 df ljlR5Gg (discontinuous)  5 . 

2.  tn lbOPsf jj|mx¿ (a) / (b) sf] lg/Gt/tf / 

ljlR5Ggtfsf ;DaGwdf l6Kk0fL ug'{xf];\ . 

         

(a) (b) 
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 ;dfwfg   

 (a)  lbOPsf jj|m/]vf laGb'  x = 0 b]lv x = 7 ;Dd lvlrPsf] 5 . x = 0 b]lv x = 7 

lardf kg]{ laGb'x¿ j|mdzM x = 1 / x = 3 df pSt jj|m 6'6]sf] (break down)  

5 . To;}n] pSt jj|m tL laGb'x¿df ljlR5Gg (discontinuous) 5 .  

 (b)  lbOPsf] jj|m /]vf x = -4 b]lv x = 6 ;Dd lvlrPsf] 5 . x = -4 / x = 6 sf] 

lardf kg]{ laGb'x¿ x = 1 df jj|m 6'6]sf] cj:yfdf 5 eg] cGo laGb'x¿df  

lg/Gt/ cl3 a9]sf] cj:yf 5 . To;}n] lbOPsf] jj|m x = 1 df ljlR5Gg 

(discontinuous) / cGo laGb'x¿df cljlR5Gg lg/Gt/ (continuous) 5 . 

 

cEof; 2.2 

1. tn lbOPsf jj|mx¿ (i) s'g laGb'b]lv s'g laGb';Dd kl/eflift / (ii) s'g laGb'df ljlR5Gg 

(discontinuous) 5g\, n]Vg'xf]; . 

        

      

(a) (b) 

(c) (d) 
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2.  tn lbOPsf jj|mx¿ -4 b]lv +4 ;Dd s'g laGb'df lg/Gt/ (continuous) / s'g laGb'df 

 ljlR5Gg (discontinuous) 5g\, n]Vg'xf];\ . 

   

     

 

    

3.  cfˆgf] 6f]n cyjf l5d]sdf a:g] dflg;x¿sf] pd]/ ;f]wL tn lbOPsf] tflnsf 

 eg'{xf];\ . 

pd]/ jif{df 0-20 20-40 40-60 60-80 80 eGbf dfly 

dflg;x¿sf] ;ª\Vof      

pSt tYofª\ssf cfwf/df eGbf sd (is less than) / eGbf a9L (is more than) 

;l~rt af/Daf/tf jj|m lvRg'xf];\ . s'g} lglZrt laGb'df pSt jj|mx¿sf] lg/Gt/tf 

(continuity) / ljlR5Ggtf (discontinuity) sf] k|ltj]bg tof/ kf/L pSt k|ltj]bgnfO{ 

sIffsf]7fdf k|:t't ug'{xf];\ . 

(a) (b) 

(c) (d) 
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2.3  lg/Gt/tfsf] ;fª\s]lts k|:t'lt (Notational Representation of Continuity) 

Pp6f kmng f:R→R nfO{ f(x) = 2x - 1 åf/f kl/eflift ul/Psf] 5 . o;df x = 2,  

x = 3 / x = 10 x'Fbf f(2), f(3) / f(10) sf] dfg slt slt x'G5, eGg'xf];\ . 

oxfF, f(2), f(3) / f(10) nfO{ j|mdzM laGb' 2, 3 / 10 df f(x) kmngsf] dfg (value of 

the function) elgG5 . kmngsf] dfgnfO{ ;w}F n]vflrqdf k|:t't ug{ ;lsG5 cyjf 

kmngsf] dfg ;ª\Vof /]vfdf clª\st ug{ ;lsG5 . 

olb f(x) = 
1

𝑥
 eP f(0) sf] dfg ;ª\Vof /]vf cyjf n]vflrqdf lglZrt laGb'sf ¿kdf 

b]vfpg ;lsFb}g . To;}n], x=  0 df f(x) = 
1

x
 sf] kmngsf] dfg kl/eflift x'Fb}g . 

dfgf}F f(x) = x+3 Pp6f kmng 5 . h;sf] If]q / lj:tf/ If]q jf:tljs ;ª\Vofx¿sf] 

;d"x xf] . 

x = 1.9, 1.99, 1.999, 1.9999… cflbdf f(x) sf] dfg slt x'G5 < To:t} x = 2 df 

f(x) sf] dfg slt x'G5 < ;d"xdf 5nkmn ug'{xf];\ . k|fKt glthfsf cfwf/df tn 

lbOPsf k|Zgx¿sf] pQ/ lbGf'xf];\ . 

s] x = 1.99 / x = 1.999 df f(x) sf] dfg Pp6} x'G5 cyjf km/s x'G5 < 

s] x = 1.9 / x = 1.9999 df kmngsf] dfgx¿larsf] km/s w]/} sd x'G5 < 

s] x = 2 / x = 1.9999 df kmngsf] dfgx¿sf] km/s w]/} sd x'G5 < 

s] f(1.9999) nfO{ z"GofGt ubf{ f(2) sf] dfg;Fu a/fa/ x'G5 < 

dflysf pbfx/0fdf x sf] dfg hlt hlt 2 sf] glhs x'Fb} hfG5 Tolt g} f(x) sf] dfg 

f(2) sf] glhs x'G5 . 

x=1.9, 1.99, 1.999, 1.9999… cflb nfO{ x→2-0 cyjf x→2– åf/f hgfOG5 . 

h;nfO{ x sf] afofFaf6 laGb' 2 df kl/eflift cyjf afofF kIfaf6 kl/eflift ;LdfGt 

dfg (left hand limit ) elgG5 . cyjf, 𝑙𝑖𝑚
𝑥→2−

𝑓(𝑥) = 5 x'G5 . 

ha x afofFaf6 laGb' a sf] glhs k'U5 o;nfO{ x→a–
 cyjf x→ a - 0 n]Vg] ul/G5 . 

o:tf] cj:yfdf kmng f(x) sf nflu afofFaf6 laGb' a df ;LdfGt dfgnfO{  

lim
𝑥→𝑎−

𝑓(𝑥) cyjf  𝑥 lim
𝑥→𝑎−0

𝑓(𝑥) åf/f hgfOG5 . 

km]l/ f(x) = x+3 sf nflu x = 2,1, 2.01, 2.0001…... df kmngsf] dfg slt x'G5 < 

kQf nufpg'xf];\ . 

s] f(2.001) nfO{ z"GofGt ubf{ f(2) ;Fu a/fa/ x'G5 < 

x = 2.1, 2.01, 2.0001…... nfO{ x→2+
 cyjf x→2+0 åf/f hgfOG5, h;sf] cy{ x 

bfofFaf6 laGb' 2 sf] glhs k'U5 eGg] x'G5 .  
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To:t}  𝑙𝑖𝑚
𝑥→2+

𝑓(𝑥) nfO{ bfofFaf6 laGb' 2 df f(x) sf] ;LdfGt dfg (right hand limit) 

elgG5 . 

ha x bfofFaf6 laGb' a sf] glhs k'U5, o;nfO{ 𝑙𝑖𝑚
𝑥→𝑎+

 cyjf x→a+0 n]Vg] ul/G5 . 

o:tf] cj:yfdf kmng f(x) sf nflu 
𝑙𝑖𝑚

𝑥→𝑎+  𝑓(𝑥) nfO{ laGb' a df bfofFaf6 f(x) sf] 

;LdfGt dfg elgG5 .

ha s'g} laGb' x = a df f(x) sf nflu afofFaf6 kl/eflift ;LdfGt dfg / bfofFaf6 

kl/eflift ;LdfGt dfg a/fa/ x'G5g\, To:tf] cj:yfdf laGb' a df f(x) sf] ;LdfGt 

dfg kl/eflift ePsf] dflgG5 . 

o;nfO{, 
𝑙𝑖𝑚

𝑥→𝑎−  𝑓(𝑥) = 𝑙𝑖𝑚
𝑥→𝑎+  𝑓(𝑥) = 𝑙𝑖𝑚

𝑥→𝑎
 𝑓(𝑥) n]lvG5 . 

dfly, f(x) = x + 3 sf nflu 
𝑙𝑖𝑚

𝑥→2−  𝑓(𝑥) = 𝑙𝑖𝑚
𝑥→2+  𝑓(𝑥) = 5 x'G5 . 5 nfO{ laGb' 2 df 

f(x) sf] ;LdfGt dfg elgG5 .  

olb s'g} laGb'df kl/eflift kmngsf] dfg / ;LdfGt dfg Ps cfk;df a/fa/ x'G5g\ eg] 

pSt laGb'df kmng lg/Gt/ (continuous) 5 egL n]Vg ;lsG5  

cyjf 

olb kmng f(x) sf] laGb' x = a df kl/eflift kmngsf] dfg f(a) / ;LdfGt dfg  

𝑙𝑖𝑚
𝑥→𝑎

 𝑓(𝑥) Ps cfk;df a/fa/ eP laGb' a df kmng f(x) sf] lg/Gt/tf 5 elgG5 . 

 

cEof; 2.3 

1. (a)  
𝑙𝑖𝑚

𝑥→𝑎−  𝑓(𝑥) nfO{ jfSodf n]Vg'xf];\ . 

 (b)  
𝑙𝑖𝑚

𝑥→𝑎+  𝑓(𝑥) nfO{ jfSodf n]Vg'xf];\ . 

 (c)  
𝑙𝑖𝑚

𝑥→𝑎
 𝑓(𝑥) nfO{ jfSodf n]Vg'xf];\ . 

 (d)  laGb' x ==a df kmng f(x) sf] lg/Gt/tf x'g] cj:yfnfO{ ;ª\s]tdf n]Vg'xf];\ .  

2.  f(x) = x+1 Pp6f jf:tljs dfg ePsf] (real valued) kmng 5 . 

 (a)  x=1.9, 1.99, 1.999 / 1.9999 df f(x) sf] dfg slt x'G5 < kQf nufpg'xf];\ . 

 (b)  x=2.1, 2.01, 2.001, / 2.0001 df f(x) sf] dfg slt x'G5 < kQf nufpg'xf];\ . 

 (c)  f(2) slt x'G5 < kQf nufpg'xf];\ . 

 (d)   
𝑙𝑖𝑚

𝑥→2−  𝑓(𝑥) / 𝑙𝑖𝑚
𝑥→2+  𝑓(𝑥) sf] dfg slt slt x'G5g\ < kQf nufpg'xf];\ . 

 (e)  s] laGb' x = 2 df f(x) lg/Gt/ x'G5 < kQf nufpg'xf];\ . 

 



120 

3. f(x) = x + 2 j  1 ≤  x  ≤  2 

  4x – 2 j   x  > 2 kl/eflift 5 . 

(a) x =1.99 x'Fbf f(x) sf] dfg kQf nufpg'xf];\ . 

(b) x =2.01 x'Fbf f(x) sf] dfg kQf nufpg'xf];\ . 

(c) 𝑙𝑖𝑚
𝑥→2−  𝑓(𝑥) / 𝑙𝑖𝑚

𝑥→2+  𝑓(𝑥) sf] dfg slt slt x'G5g\ < kQf nufpg'xf];\ . 

(d) s] x = 2 df kmng f(x) lg/Gt/ x'G5 < kQf nufpg'xf];\ . 

4.  xfd|f] b}lgs hLjgdf lg/Gt/tf (continuity) eGg] zAb sxfF sxfF k|of]u ePsf] 5 < 

kf7\ok':tssf] cWoog u/L cyjf OG6/g]6af6 vf]hL u/L cyjf cfk"meGbf dflyNnf] 

sIffdf ul0ft ljifo lnP/ k9\g] ;fyLx¿;Fu ;f]wL kQf nufpg'xf];\ . k|fKt glthfnfO{ 

k|ltj]bgsf ¿kdf sIffsf]7fdf k|:t't ug'{xf];\ . 
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    d]l6«S; (Matrix) 
3.0  k'g/fjnf]sg (Review) 

 tn lbOPsf d]l6«S;x¿ cWoog u/L lgDg lnlvt k|Zgx¿df 5nkmn ug'{xf];\ . 

  A =  [
2 5 7
3 2 1

],   B =[
8 0 2
5 −1 3
4 6 4

],   C =[
1 0
6 5
2 3

],   D =  [
3 −2 4
1 6 −5

]   

 -s_ dflysf d]l6«S;x¿sf j|md slt slt 5g\ < 

 -v_ s'g s'g d]l6«S;x¿ hf]8\g ;lsG5 < 

 -u_ s] d]l6«S;x¿ A / B u'0fgsf nflu kl/eflift 5g\ < kl/eflift x'g] cj:yf s] xf] < 

kl/eflift eP AB sf] u'0fg slt x'G5 < 

 -3_  3A – 2D sf] dfg slt x'G5 < 

 k'gM olb d]l6«S; A =  [
3 −2
4 1

] eP,  

 -s_  d]l6«S; AT
 slt x'G5 < 

 -v_  d]l6«S;x¿ A / (AT)T  sf] s:tf] ;DaGw x'G5 < 

 -u_  A2
 sf] dfg slt x'G5 < 

  -3_  s] d]l6«S; AT.A=I x'G5 < ;d"xdf dflysf k|Zgx¿sf af/]df 5nkmn u/L lgisif{ 

  lgsfNg'xf];\ .  

3.1 d]l6«S;sf] l86/ldg]G6 (Determinant of a Matrix) 

lbOPsf ;ª\Vofx¿sf] 9fFrf cWoog u/L lgDg k|Zgx¿df 5nkmn ug'{xf];\ M 

|5|,     |
2 5
0 3 

|     

-s_ lbOPsf] ;ª\Vofsf] :j¿k s:tf] 5 < 

-v_ ;ª\Vofx¿sf] 9fFrfnfO{ aGb ug]{ 7f8f] /]vfnfO{ s] elgG5 < 

-u_ pSt ;ª\Vof 9fFrfx¿df ePsf ;femf ljz]iftfx¿ s] s] x'Gf\ < 

Dfflysf ;ª\Vofx¿sf] 9fFrfx¿dWo] klxnf]df Pp6f dfq ;ª\Vof 5 . o;df Pp6f 

kª\lSt / Pp6f nx/ 5 . of] Pp6f 1×1 j|md ePsf] juf{sf/ ;ª\Vof xf] . bf;|f] 

;ª\Vofsf] 9fFrfdf b'O{ kª\lSt / b'O{ nx/ 5g\ . of] 2×2 j|md ePsf] juf{sf/ ;ª\Vof  

xf] . k|To]s ;ª\Vof 9FfrfNffO{ 3]l/Psf b'O{ 7f8f /]vfx¿ l86/ldg]G6sf] ;ª\s]t xf] . |8| 

/  |
a b
c d 

|  sf j|md slt slt 5, 5'6\ofpg'xf];\ . 

 

 

 

PsfO 3   
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nx/ / kª\lStsf ¿kdf juf{sf/df ldnfP/ /flvPsf ;ª\Vofx¿sf] k|:t'tLs/0f 

h;nfO{ b'O{ cf]6f 7f8f /]vfx¿n] 3]l/Psf] x'G5, To;nfO{ l86/ldg]G6 elGfG5 . juf{sf/ 

d]l6«S;sf] dfq l86/ldg]G6 lgsfNg ;lsG5 . ju{ d]l6«S;sf] l86/ldg]G6 :s]n/ 

kl/df0f xf] . olb A= [𝑎𝑖𝑗] Pp6f juf{sf/ d]l6«S; eP, d]l6«S; A sf] l86/ldg]G6nfO{ 

D jf  Det. A jf  |𝐴| n] hgfOG5 . 

 

3.1.1 Ps j|md d]l6«S;sf] l86/ldg]G6 (Determinant of order one matrix) 

olb s'g} juf{sf/ d]l6«S;sf] Pp6f kª\lSt / Pp6f nx/ 5 eg] To:tf] d]l6«S;sf]  

l86/ldg]G6nfO{ Ps j|mdsf] d]l6«S;sf] l86/ldg]G6 elgG5 . 1×1 j|md ePsf] juf{sf/ 

d]l6«S;sf] l86/ldg]G6 dfg Tof] cfk}Fm;Fu a/fa/ x'G5 . dfgf}F, A = [𝑎], Pp6f 1×1 

j|md ePsf] juf{sf/ d]l6«S; eP, |A| = |𝑎| = a x'G5 . B = [−7], Pp6f 1×1 j|md 

ePsf] juf{sf/ d]l6«S; eP, l86/ldg]G6 −7 = |−7| = −7 x'G5 .  

t/ −7 sf] lg/k]If dfg (absolute value) = |−7| = 7 x'G5 . 

3.1.2 b'O{ j|mdsf] d]l6«S;sf] l86/ldg]G6 (Determinant of order two matrix) 

nfnafa' rf}w/Lsf] cfDbfgL / vr{sf s]xL zLif{sx¿sf ljj/0fnfO{ tn l86/ldg]G6 

lrx\gleq /flvPsf] 5 .  

 tna    s/ 

 3/ef8f   Aofh 

-s_ dfly ljj/0fdf cfDbfgL / vr{sf zLif{sx¿ s] s] 5g\ < 

-v_ cfDbfgL / vr{sf zLif{s s'g s'g :yfgdf /x]sf 5g <  

-u_ pSt ljj/0faf6 art (balance) s;/L lgsfNg ;lsG5 < 

Dfflysf ljj/0fdf 5nkmn u/L pko'St lgisif{ lgsfNg'xf];\ . 

2×2 sf] juf{sf/ 9fFrfsf] d'Vo ljs0f{ (principal diagonal) df cfDbfgLsf zLif{sx¿ 

/ ;xfos ljs0f{ (secondary diagonal) df vr{sf zLif{sx¿ /x]sf 5g\ . 

  cfDbfgL Ö tna, a}ª\s Aofh,     vr{ Ö 3/ef8f, s/ 

  art Ö cfDbfgL – vr{ 

 d'Vo ljs0f{df ePsf cfDbfgLsf zLif{sx¿af6 ;xfos ljs0f{df ePsf vr{sf ljj/0f 

 36fP/ art lgsflnG5 .  

 ca, |
a b

c d 
| , |

4 5

3 −7 
| sf] dfg s;/L lgsflnG5 < slt x'G5 < 5nkmn ug'{xf];\ . 

olb s'g} juf{sf/ d]l6«S;sf] b'O{ kª\lSt / b'O{ nx/ 5g\ eg] To:tf] d]l6«S;sf] 

l86/ldg]G6nfO{ b'O{ j|mdsf] d]l6«S;sf] l86/ldg]G6 elgG5 . l86/ldg]G6sf] 
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;b:ox¿dWo] d'Vo ljs0f{ (principle diagonal) / ;xfos ljs0f{ (secondary 

diagonal) sf ;b:o¿ u'0fg u/]/ ltgLx¿sf] u'0fgkmnnfO{ 36fpFbf k|fKt x'g] dfg g} 

b'O{ j|mdsf] d]l6«S;sf] l86/ldg]G6sf] dfg xf] . 

dfgf}F, A =  [
a b
c d 

], Pp6f 2×2 sf] juf{sf/ d]l6«S; eP, d]l6«S; A sf] 

l86/ldg]G6nfO{ Det. A , D jf |A| n] hgfOG5 . 

d]l6«S; A =  [
a b
c d 

] sf] l86/ldg]G6, |A| = |
a b

c d 
| n]lvG5 . 

t;y{,  |A| = |
a  b(−)

c  d(+) 
|   = ad − bc x'G5 . oxfF, a, b, c, d nfO{ l86/ldg]G6 A 

sf ;b:ox¿ (elements) / ad - bc nfO{ |A| sf] lj:tf/ elgG5 .  

pbfx/0fx¿   

1. olb M =  [
4    2
3 −7 

] eP, d]l6«S; M sf] l86/ldg]G6 kQf nufpg'xf];\ M 

;dfwfg 

oxfF, M =  [
4 2
3 −7 

],   |M| = |
4 2

3 −7 
|= 4×(-7) - 3×2 = - 28 - 6 = -34 

3.1.3 Psn d]l6«S; / :jfldTjxLg Psn d]l6«S; (Singular and Non Singular 

 Matrix) 

s'g} juf{sf/ d]l6«S; h;sf] l86/ldg]G6 dfg Zf"Go x'G5 eg] To;nfO{ Psn d]l6«S; 

(singular matrix) elgG5 . olb juf{sf/ d]l6«S; A 5 / |A| = 0 ePdf A Psn 

d]l6«S; xf] . 

Dffgf}F, A =  [
8 2
4 1 

]  eP   |A| = |
8 2
4 1 

|= 8 × 1 – 4 × 2 = 8 – 8 = 0 

Tf;y{, A Pp6f Psn d]l6«S; xf] . 

Pp6f juf{sf/ d]l6«S; h;sf] l86/ldg]G6 dfg Zf"Go x'Fb}g To;nfO{ :jfldTjxLg Psn 

d]l6«S; (non singular matrix) elgG5 . o;nfO{ lgoldt d]l6«S; klg elgG5 . olb 

juf{sf/ d]l6«S; A 5 / |A| ≠ 0 ePdf A :jfldTjxLg Psn d]l6«S; xf] . 

dfgf}F, B =  [
8 2
4 5 

]  eP,  |B| = |
8 2
4 5 

|= 8 × 5 – 4 × 2 = 40 – 8 = 32 ≠ 0 

Tf;y{, B Pp6f :jfldTjxLg Psn d]l6«S; xf] .  
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2.   olb |
2𝑥 3𝑥

4𝑥 4 
| =  0  eP, x sf] dfg lgsfNg'xf];\ . 

 ;dfwfg  

oxfF,   |
2𝑥 3𝑥

4𝑥 4 
| =  0   

cyjf, 2𝑥 × 4 − 4𝑥 × 3𝑥 = 0 

       cyjf, 8x – 12x2 = 0 

cyjf, 4x (2 – 3x) = 0  

∴  x = 0 jf  
2

 3
  

3. olb A =  [
5 −3
2 −4

] / B =  [
4 2

−3 5 
]   eP, k/LIf0f ug'{xf];\ M |AB| = |A||B| 

  ;dfwfg  

oxfF,   A =  [
5 −3
2 −4

] ,  |A| = |
5 −3
2 −4 

|= -20 + 6 = -14 

          B =  [
4 2

−3 5
] ,  |B| = |

4 2
−3 5 

|= 20 + 6 = 26 

      ca,  |A||B| = -14×26 = -364 

         AB = [
5 −3
2 −4

]. [
4 2

−3 5
] = [

20 + 9 10 − 15
8 + 12 4 − 20

] =  [
29 −5
20 −16

] 

        |AB| = |
29 −5
20 −16 

| = 29× (-16) - 20 ×(-5) = -364 

     t;y{, |AB| = |A||B| Kf|dfl0ft eof] . 

 

 

cEof; 3.1 

1=  lbOPsf l86/ldg]G6sf] dfg lgsfNg'xf];\ M 

    (a)   |−8|                            (b)  |
6 −3
4   7 

|   (c)  |
cosA −sinA
sinA cosA

|  

    (d)    |
−3 −2
  4   5 

|            (e)   |
4 8
0 −5 

|            (f) |
x + y 𝑥 − 𝑦
x − y x + y| 
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2=  lbOPsf d]l6«S;sf]  l86/ldg]G6sf] dfg lgsfNg'xf];\ M 

    (a)   [6]                             (b)  [−12]    (c)  [
a b

−b a 
] 

  (d)    [
3 −2
2 8

]             (e)   [
−1 −8
 8 22 

]            (f)  [
0 2

−4 5 
] 

3=  lgDg cj:yfdf x sf] dfg kQf nufpg'xf];\ M 

    (a)  |
−3 𝑥
5 2 

| = 9   (b)  |
5 −2

2x −3
| = 1 

   (b)   |
3x 4
9x 2x 

| =  0   (d)  |
x 3
5 2x 

| = |
5 −4
5 3 

| 

4=  olb P =  [
5   2 
4   3

] / Q =  [
7    8
0   −5 

]   eP, lgDg d]l6«S;x¿sf] l86/ldg]G6 

 lgsfNg'xf];\ M 

   (a) 2P + 3Q       (b) 4P − 2Q   (c)  3PQ 

5=  (a) olb A =  [
9 −3
2   4

] / B =  [
3 −2
4    6 

]   eP, k/LIf0f ug'{xf];\ M |AB| = |A||B| 

 (b) olb P =  [
5 2
4  3

] / Q =  [
1 −3
6    2 

]   eP, k/LIf0f ug'{xf];\ M |PQ| = |P||Q| 

6=  olb M = [
2 −3
4 1

] / N = [
−2 3
−4 1 

] eP, MN / NM sf] l86/ldg]G6 kQf 

 nufpg'xf];\ . 

7=   (a) olb A = [
0 −2
3 4

]  eP, 2A2 - 5A + 2I sf] l86/ldg]G6 kQf nufpg'xf];\ . hxfF  

  I Pp6f 2×2 sf] PsfO d]l6«S; xf] . 

  (b) olb A = [
1 −2
3 4

] / B = [
−3 0
1 −2

]  eP, 5A − 2B + 3I 
sf] l86/ldg]G6  

  kQf nufpg'xf];\, hxfF I Pp6f 2×2 sf] PsfO d]l6«S; xf] .  
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3.2 ljk/Lt d]l6«S; (Inverse Matrix) 

 Tfnsf cª\s ul0fTfLo ;+/rgfx¿ cWoog u/L 5nkmn ug{'xf];\ M 

 3 × 
1

3
  = 1,      m × 

1

𝑚
  = 1 

 -s_  dflysf ;ª\Vofx¿sf] u'0fgkmn 1 nfO{ s] elgG5 < 

 -v_ 3  /  
1

3
  lar s:tf] ;DaGw 5 < s] m /  

1

𝑚
  lar klg ;f]xL ;DaGw 5 < 

 -u_ d]l6«S;sf] PsfTds / Jo'Tj|md jf ljk/Lt u'0f eg]sf] s] xf] < 

dflysf b'j} ;ª\Vofsf] u'0fgkmn 1 cfPsf] 5, 1 u'0fgsf] PsfTds cª\u (Identity 

element) xf] . 3 sf] ljk/Lt ;ª\Vof 3-1
 jf  

1

3
 xf] . To:t} u/L m /  

1

𝑚
  klg cfk;df 

ljk/Lt ;ª\Vof x'g\ . olb b'O{ cf]6f ;ª\Vof u'0fg ubf{ PsfTds cª\u (1) cfpF5 eg] tL 

b'O{ ;ª\Vofx¿ Ps csf{sf ljk/Lt (Inverse)  x'G5g\ . To;/L g} k|To]s ju{ d]l6«S; A 

(|A| ≠ 0)  sf nflu ljk/Lt A-1 
kQf nufpg ;lsG5  

ca, (a+b) sf] ljk/Lt s] x'G5 < 
1

5
  ljk/Lt s] x'G5 < x nfO{ s]n] u'0fg ubf{ PsfTds 

cª\s cfpF5 < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

  dfgf}F,  A =  [
3 5
2   3

]  / B =  [
−3   5
2  −3 

]   b'O{ cf]6f 2×2 sf juf{sf/ d]l6«S;x¿ 

 x'g\ . 

 ca, AB / BA u'0fg ug'xf];\ . 

 AB = [
3 5
2   3

]. [
−3   5
2  −3 

] = [
−9 + 10 15 − 15
−6 + 6 10 − 9

] =  [
1 0
0 1

] = I 

 BA = [
−3   5
2  −3 

]. [
3 5
2   3

] = [
−9 + 10 −15 + 15

6 − 6 10 − 9
] =  [

1 0
0 1

] = I  

   AB = BA = I2, hxfF, I2 Pp6f 2×2 sf] PsfO d]l6«S; xf] . 

 oxfF, A sf] ljk/Lt d]l6«S; B xf] eg]  B sf] ljk/Lt d]l6«S; A xf] . 

olb s'g} Pp6f ju{ d]l6«S; A (A ≠ 0) sf nflu ;f]xL j|mdsf] csf]{ ju{ d]l6«S; B 

cl:yTjdf 5 / AB = BA = I  5 -hxfF, I Pp6f 2×2 sf] PsfO d]l6«S; xf]_ eg]  A / B 

Ps cfk;df ljk/Lt d]l6«S;x¿ x'g\ . oxfF, A  sf] ljk/Lt d]l6«S; B xf] . o;nfO{ A-1   

n]lvG5 . cyf{t, B = A-1   
/ A = B-1 

 x'G5g\ . 

s'g} klg ju{ d]l6«S; :jfldTjxLg Psn d]l6«S; (Nonsingular matrix) ePdf dfq 

ljk/Lt d]l6«S; kl/eflift x'G5 . 
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 lbOPsf] 2 × 2 d]l6«S;sf] ljk/Lt d]l6«S; kQf nufpg] k|lj|mof 

 dfgf}F, A =  [
a b
c d

] eP, |A| = |
a b
c d

| = ad – bc ≠ 0 -lsg <_ 

  dfgf}F, A-1 = [
p q
r s

],  

 ljk/Lt d]l6«S;sf] kl/efiffcg';f/, 

  A . A-1 = I   

  cyjf, [
a b
c d

] [
p q
r s

] = [
1 0
0 1

] 

           cyjf, [
ap + br aq + bs
cp + dr cq + ds

] = [
1 0
0 1

] 

  a/fa/ d]l6«S;sf] lgod cg';f/, 

ap + br = 1……………. (i)  aq + bs = 0……………. (iii) 

cp + dr = 0……………. (ii)  cq + ds = 1……………. (iv) 

 ;dLs/0f (i) / (ii) xn ubf{, p =  
𝑑

𝑎𝑑−𝑏𝑐
  /  r =  

−𝑐

𝑎𝑑−𝑏𝑐
     

 ;dLs/0f (iii) / (iv) xn ubf{, q =  
−𝑏

𝑎𝑑−𝑏𝑐
  /  s =  

𝑎

𝑎𝑑−𝑏𝑐
     

  A-1 = [
  

𝑑

𝑎𝑑−𝑏𝑐
  

−𝑏

𝑎𝑑−𝑏𝑐

 
−𝑐

𝑎𝑑−𝑏𝑐
  

𝑎

𝑎𝑑−𝑏𝑐

]  =   
1

𝑎𝑑−𝑏𝑐
 [

d −𝑏
−c a

]  

           A-1  =   
1

|A|
 [

d     −𝑏
−c       a

]  

 Tf;y{, lbOPsf] d]l6«S;sf] ljk/Lt d]l6«S; lgsfNbf d'Vo ljs0f{sf ;b:ox¿sf] :yfg 

;f6\g] / csf]{ ljs0f{sf ;b:ox¿sf] lrx\g kl/jt{g u/L l86/ldg]G6n] efu ug'{kb{5 . 

olb A =  [
a b
c d

] eP,  A-1 =  
1

𝑎𝑑−𝑏𝑐
 [

d −𝑏
−c a

] hxfF,  ad – bc = |A| ≠ 0  

3.2.1 ljk/Lt d]l6«S;sf u'0fx¿ (Properties of Inverse Matrix) 

d]l6«S;sf] u'0fgsf u'0fx¿ s] s] x'g\ < 5nkmn ug'{xf];\ . ljk/Lt d]l6«S;sf lgDg 

u'0fx¿ k/LIf0f ug'{xf];\ . 

 -s_ A . A-1 = A-1. A = I     -v_ (AB)-1 = B-1. A-1
 

  -u_ (A-1)-1 = A    -3_ (AT)-1 =(A-1)T  
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 s'g} klg 2 × 2 d]l6«S; A =  [
𝐚 𝐛
𝐜 𝐝

] sf] ljk/Lt d]l6«S; lgsfNbf ckgfpg] r/0fx¿ 

-s_  |A|,   i. e.  ad –  bc kQf nufpg]  

 -v_  d]l6«S;sf] d'Vo ljs0f{ (principal/leading diagonal) df ePsf ;b:ox¿sf] 

:yfg ;f6f;f6 ug{] . i. e.  [
d …
… 𝑎

], h;nfO{ disjoint d]l6«S; elgG5 .     

 -u_  csf]{ ljs0f{ (secondary diagonal) sf ;b:ox¿sf] lrx\g kl/jt{g ug]{  

 i. e.  [
d −b

−c a
]   

 -3_  ca, ;"q A-1 =  
1

|A|
 [

d −𝑏
−c   a

] k|of]u ug]{   

4. olb A =  [
2 −3

−4 7
] eP,  A-1  kQf nufpg'xf];\ . 

 ;dfwfg 

 oxfF, A =  [
2 −3

−4 7
], |A| = |

2 −3
−4 7

| = 14  – 12 = 2  

 |A| = 2 ≠ 0  ∴  A-1  kl/eflift x'G5 . 

 ca, ;"qfg';f/, A-1 =  
1

|A|
 [

7 3
4   2

]  

         =  
1

2
 [

7 3
4   2

] =  [
7 2⁄ 3 2⁄

2   1
]  

 Tf;y{, [
2 −3

−4 7
] sf] ljk/Lt d]l6«S; [

7 2⁄ 3 2⁄
2   1

] x'G5 . 

5. olb d]l6«S; [
2m 7
5 9

] sf] ljk/Lt d]l6«S; [
9 n

−5 4
] eP  m / n sf] dfg kQf 

nufpg'xf];\ . 

 ;dfwfg 

    oxfF, dfgfF}, A = [
2m 7

5 9
], B = [

9 n
−5 4

]++++++++++++++++++++++++++++++++++++++++++ 

    olb A sf] ljk/Lt d]l6«S; B eP, AB = I x'G5 . 

    cyjf, [
2m 7
5 9

] [ 9 n
−5 4

] = [1 0
0 1

] 

    cyjf, [
18m − 35 2mn + 28
45 − 45 5n + 36

] = [
1 0
0 1

] 

 a/fa/ d]l6«S;sf] lgodcg';f/, 

18m − 35 = 1……(i) 2mn + 28 = 0……… (ii)  5n + 36 = 1………. (iii) 
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 ;dLs/0f (i) af6       ;dLs/0f (iii) af6   

 cyjf,  18m − 35 = 1                 cyjf,  5n + 36 = 1 

        cyjf, 18m = 1 +35                 cyjf,  5n = 1 - 36 

        cyjf, m = 
36

18
 = 2                       cyjf,  n = 

−35

5
 = -7 

      t;y{, m = 2 / n = -7 x'G5 .  

 

cEof; 3.2  

1=  lbOPsf d]l6«S;x¿ u'0fg ug'{xf];\ / ltgLx¿ Ps cfk;df ljk/Lt d]l6«S; 5g\ egL 

 b]vfpg'xf];\ . 

 (a) A = [
2 1
5 3

] / B = [
3 −1

−5 2
]        (b) A = [

3 1
2 1

] / B = [
1 −1

−2 3
]             

 (c) A = [
5 −3

−3 2
] / B = [

2 3
3 5

]                                                                           

2=  tn lbOPsf d]l6«S;x¿sf] ljk/Lt d]l6«S; lgsfNg'xf];\ M  

  (a) [
2 7
5 9

]      (b) [
3 −5

−1 2
]                    (c) [

2 3
5 4

]   

  (d) [
3 0
6 8

]         (e) [
cosA −sinA
sinA cosA

]          (f) [
1

3
2

2 6
] 

3. -s_ olb d]l6«S; [
𝑝 1
5 2

]sf] ljk/Lt d]l6«S; [
2 −1

−5 𝑞
] eP p / q sf] dfgx¿ lgsfNg'xf];\ . 

  -v_ olb d]l6«S;[
x 2𝑥 − 9

−y 3
]sf] ljk/Lt d]l6«S; [

3 5
y 𝑥

]eP x / y sf] dfgx¿ 

 lgsfNg'xf];\ . 

  -u_ olb d]l6«S; [
2m 7
5 9

]sf] ljk/Lt d]l6«S; [
9 n

−5 4
]eP m / n sf] dfgx¿ kQf  

 nufpg'xf];\ . 

4=  olb A = [
2 0

5 3
] / B = [

4 1
7 2

]  eP, 

   (a) A-1 
/ B-1  lgsfNg'xf];\ .    (b) (AB)-1 

lgsfNg'xf];\ . 

 (c) (AB)-1 = B-1. A-1 
k/LIf0f ug'{xf];\ .         

5=  olb A = [
2 4

1 3
]  eP, k/LIf0f ug'{xf];\M  

    (a) A . A-1 = A-1. A = I   (b)  (AT)-1 =(A-1)T  
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3.3 b'O{ rno'St o'ukt /]vLo ;dLs/0fsf] d]l6«S; ljlwaf6 xn (Solving Simultaneous 

 Equation of two Variables by Marix method) 

b'O{ rno'St o'ukt /]vLo ;dLs/0fx¿nfO{ ljleGg ljlwx¿af6 xn ug{ ;lsG5 . 

k|lt:yfkg ljlw, x6fpg] ljlw, n]vflrq ljlw, j|m; u'0ff ljlw h:tf ;dLs/0f xn ug]{ 

ljlwx¿sf af/]df cluNnf sIffx¿df cWoog ul/;s]sf 5f}F . o; kf7df d]l6«S;af6 

;dLs/0fx¿sf] xn ug]{ ljlw ;DaGwL cWoog ug]{ 5f}F . 

 oxfF, dfgf}F, b'O{ rno'St o'ukt /]vLo ;dLs/0fx¿ lncf}F M 

a1x +b1y = c1……..(i) 

                    a 2x +b2y = c2……..(ii) (hxfF, a1, a2, b1, b2, c1 / c2, cr/ /flzx¿ x'g\) 

 ;dLs/0f (i) / (ii) nfO{  d]l6«S;sf] ¿kdf n]Vbf, 

          [
a1 b1

a2 b2
] [

𝑥
𝑦] = [

𝑐1

𝑐2
] 

       cyjf, AX = B -dfgfF}+_ hxfF, A = [
a1 b1

a2 b2
] , X = [

𝑥

𝑦] / B =[
𝑐1

𝑐2
]    

olb |A| ≠ 0 eP,   

cyjf, (A-1 .A)X = A-1 B   -∵ b'j}lt/ n] A-1 u'0fg ubf{_ 

cyjf, IX = A-1 B    (∵ A-1 .A = I) 

∴ X = A-1 B   (∵ IX = X) 

ca, X / A-1 B  d]l6«S;x¿sf ;DalGwt ;b:ox¿nfO{ a/fa/ u/L lbOPsf rnx¿ x / y 

sf dfgx¿ lgsfNg ;lsG5 . 

 b'O{ rno'St o'ukt /]vLo ;dLs/0fsf] d]l6«S; ljlwaf6 xn ubf{ lgDg k|lj|mofx¿ 

 ckgfOG5 M 

1. lbOPsf ;dLs/0fx¿nfO{ ax + by = c sf] :j¿kdf ldnfP/ /fVg], -hxfF a, b / c 

crn /flz x'g\_ olb s'g} ;dLs/0fdf s'g} rn /flz gePdf To;sf] u'0ffª\s 0 

/fVg]  

2. b'j} ;dLs/0fsf x / y sf] u'0ffª\sx¿sf] d]l6«S;nfO{ A n], rnx¿sf] d]l6«S;nfO{ X 

n] / crn /flzx¿sf] -h'g ;dLs/0fsf] bfofF ePsf_ d]l6«S;nfO{ B n] hgfpg] / 

d]l6«S;nfO{ AX = B sf] :j¿kdf n]Vg]   

3. olb |A| ≠ 0 ePdf  A sf] ljk/Lt d]l6«S; lgsfNg]  

4. A sf] ljk/Lt d]l6«S; (A-1) / d]l6«S; B u'0fg ug]{  

5. X / A-1 B  d]l6«S;x¿sf ;DalGwt ;b:ox¿nfO{ a/fa/ u/L rnx¿ x / y sf 

dfgx¿ lgsfNg] . 
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olb |A| = 0 eP lbOPsf ;dLs/0fx¿sf] Psn ;dfwfg ;Dej x'Fb}g . o:tf] cj:yf 

l;wf /]vfx¿ ;dfgfGt/ eP/ jf vlK6P/ /x]sf x'G5g\ . olb |A| ≠ 0 eP ;dLs/0fsf] 

Psn ;dfwfg (unique solution) x'G5 . To;}n] |A| ≠ 0 ePsf] cj:yfdf dfq lbOPsf 

;dLs/0fx¿sf] xn ug{ ;lsG5 . 

6. lbOPsf ;dLs/0fx¿nfO{  d]l6«S; ljlwaf6 xn ug'{xf];\ M  

      x - 2y = -7,    3x + 7y = 5 

 ;dfwfg  

       oxfF,  x - 2y = -7……..(i) 

                    3x + 7y = 5……..(ii) 

 ;dLs/0f (i) / (ii) nfO{  d]l6«S;sf] ¿kdf n]Vbf, 

[
1 −2
3 7

] [
𝑥
𝑦] = [

−7
5

] 

      cyjf, AX = B hxfF, A = [
1 −2
3 7

], X = [
𝑥
𝑦] /  B =[

−7
5

]   

      cyjf, X = A-1 B ………… (iii) 

|A| = |
1 −2
3 7

| = 7 + 6 = 13 ≠ 0 

 dflysf ;dLs/0fx¿sf] Psn ;dfwfg x'G5 . 

 ca, A-1 =  
1

|A|
 [

7 2
−3   1

]  

            =  
1

13
 [

7 2
−3   1

] 

 ctM ;dLs/0f (iii) af6, 

          [
𝑥
𝑦] =  

1

13
 [

7 2
−3   1

] [
−7
5

] 

 cyjf, [
𝑥
𝑦] =  

1

13
  [

−49 + 10
21 + 5

]  

 cyjf, [
𝑥
𝑦] =  

1

13
 [

−39
26

] 

 cyjf, [
𝑥
𝑦] =  [

−3
2

]    

∴ x = -3 , y = 2 
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7. lbOPsf ;dLs/0fx¿nfO{ d]l6«S; ljlwaf6 xn ug'{xf];\ M  

 
1

𝑥
 + 

1

2𝑦
 = 8,     

1

2𝑥
 - 

1

𝑦
 = -1 

 ;dfwfg  

       oxfF,  
1

𝑥
 + 

1

2𝑦
 = 8, ……..(i) 

                  
1

2𝑥
 - 

1

𝑦
 = -1 ……..(ii) 

 dfgf}F, 
1

𝑥
= 𝑎,   

1

𝑦
= 𝑏 

 ca,  ;dLs/0f (i) af6 a + 
1

2 
 b = 8,  2a + b = 16 ……..(iii) 

      ;dLs/0f (ii) af6 
1

2 
 a -b = -1,  a – 2b = -2 ……..(iv) 

 ;dLs/0f (iii) / (iv) nfO{  d]l6«S;sf] ¿kdf n]Vbf, 

 [
2 1
1 −2

] [
𝑎
𝑏

] = [
16
−2

] 

       cyjf, AX = B hxfF, A = [2 1
1 −2

], X = [
𝑎

𝑏
] /  B =[

16
−2

]   

       cyjf, X = A-1 B ………… (v) 

 |A| = |
2 1

1 −2
| = - 4 -1 = -5 ≠ 0 

 dflysf ;dLs/0fx¿sf] Psn ;dfwfg x'G5 . 

 ca, A-1 =  
1

|A|
 [

−2 −1

−1 2
]  =  

1

−5
 [

−2 −1

−1 2
] 

 ctM ;dLs/0f (iii) af6, 

         [
𝑎
𝑏

] =  
1

−5
 [

−2 −1

−1 2
] [16

−2
] 

 cyjf, [
𝑎
𝑏

] =  
1

−5
  [−32 + 2

−16 − 4
]  

 cyjf, [
𝑎
𝑏

] =  
1

−5
 [−30

−20
] 

 cyjf, [
𝑎
𝑏

] =  [
6
4

]   ∴ a = 6 , b = 4 

         𝑎 =
1

𝑥
= 6,    𝑏 =

1

𝑦
 = 4 

      ∴ x = 
1

6
,  𝑦 =

1

4
 

 



133 

cEof; 3.3 

1= lgDg lnlvt cj:yfdf ljk/Lt d]l6«S;sf] k|of]u u/L d]l6«S;  X = [
𝑥

𝑦
]  sf] dfg kQf  

 nufpg'xf];\ M  

      (a)     [
1 −8

2 3
] [

𝑥
𝑦] = [

39
13

]  (b)     [
5 7

1 4
] [

𝑥
𝑦] = [

1
−5

] 

      (c)   [
2 5
4 10

] [
𝑥
𝑦] = [

14
28

]              (d)     [
sinɵ −Cosɵ

Cosɵ sinɵ
] [

𝑥
𝑦] = [

sinɵ
Cosɵ

] 

2=  lbOPsf hf]8f ;dLs/0fx¿sf] d]l6«S; ljlwaf6  xn ug'{xf];\ M  

 (a) x – 3y = 5,    2x - 5y = 9         (b) x –2y = 4,    3x - 5y - 7 =0  

 (c) x + y = 6,    2x - y = 3         (d) 2x - 3y =1,  4y + 3x = 10  

 (e) 4x -3y = 11,  3x = 5 – y                

 (f) 2x + 5 = 4(y+1) - 1, 3x + 4 = 5(y+1) - 3    

3=  lbOPsf hf]8f ;dLs/0fx¿sf] d]l6«S; ljlwaf6  xn ug'{xf];\ M  

    (a) 
𝑥

3
 - 

4𝑦

3
 = -2,     

3𝑥

 4
 – 4y = 2     (b)  

3

𝑥
 + 

2

𝑦
 = 13,     

5

𝑥
 - 

3

𝑦
 = 9 

    (c)  
2𝑥+4

5
 = y = 

40−3𝑥

4
                    (d)  

5

𝑦
  = 

1

𝑥
 - 1,    

5

𝑦
 = 

2

 𝑥
  - 4    

4= -s_ hf]8f ;dLs/0fx¿ x + 3y = 5  /  2x - 3y = 1 nfO{  

-c_ d]l6«S;sf ¿kdf n]Vg'xf];\ .  

-cf_ s] oL ;dLs/0fx¿sf] Psn ;dfwfg x'G5 < 

-O_ pSt ;dLs/0fx¿ xn ug'{xf];\ . 

   -v_ hf]8f ;dLs/0fx¿ 2x + 5y = 2  /  3x - 5y = 3 nfO{  

-c_ d]l6«S;sf] ¿kdf n]Vg'xf];\ .  

-cf_ s] oL ;dLs/0fx¿sf] Psn ;dfwfg x'G5 < 

-O_ pSt ;dLs/0fx¿ xn ug'{xf];\ . 
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3.4 j|mfd/sf] lgod (Cramer’s Rule)  

l86/ldg]G6 ljlwaf6 o'ukt /]vLo ;dLs/0fsf] xn ug]{ ljlwnfO{ j|mfd/sf] lgod 

(Cramer’s Rule) elgG5 . j|mfd/sf] lgod k|of]u u/L b'O{ rno'St /]vLo ;dLs/0fsf] 

lgDg lnlvt tl/sfåf/f xn ug{ ;lsG5 M 

 dfgf}F, b'O{ rno'St o'ukt /]vLo ;dLs/0fx¿ 

a1x + b1y = c1 ……….. (1) 

a2x + b2y = c2 ……….. (2), hxfF, a1, a2, b1, b2 crn ;ª\Vofx¿ x'g\ . 

 ;dLs/0f (1) nfO{ b2 n] / ;dLs/0f (2) nfO{ b1 n] u'0fg u/L xn ubf{, 

a1b2x + b1b2y =  b2c1 ……….. (3) 

a2b1x + b1b2y =  b1c2 ……….. (4) 

          (a1 b2 – a2b1)x = b2c1- b1c2  

 cyjf,  x = 
b2c1− b1c2

a1 b2 – a2b1
  = 

|
c1 𝑏1
c2 b2

|

|
a1 𝑏1
a2 b2

|
 = 

𝐷1

𝐷
 -dfgf}F_ 

 To;}u/L, ;dLs/0f (1) nfO{ a2 n] / ;dLs/0f (2) nfO{ a1 n] u'0fg u/L xn ubf{, 

a1a2x + a2b1y =  a2c1 ……….. (5) 

a1a2x + a1b2y =  a1c2 ……….. (6) 

         (a2b1 – a1b2) y = a2c1- a1c2  

 cyjf,  y = 
a2c1− a1c2

a2 b1 – a1b2
  = 

|
a1 𝑐1
a2 c2

|

|
a1 𝑏1
a2 𝑏2

|
 = 

𝐷2

𝐷
 -dfgf}+_ 

t;y{, j|mfd/ lgodcg';f/, x =  
𝐷1

𝐷
  /  y =  

𝐷2

𝐷
    x'G5 . D ≠ 0 x'G5 . olb D = 0 ePdf 

x / y sf dfgx¿ lgsfNg ;lsFb}g, hxfF,  

 D = b'j} ;dLs/0fdf ePsf x / y sf u'0ffª\sx¿sf] l86/ldg]G6 

D1 = D sf] klxnf] nx/df ePsf a1 / a2 sf] 7fpFdf cr/x¿ c1 / c2 /fvL lgsfn]sf 

l86/ldg]G6 

D2 = D sf] bf];|f] nx/df ePsf b1 / b2 sf 7fpFdf cr/x¿ c1 / c2 /fvL lgsfn]sf 

l86/ldg]G6 

 

 

 

− − − 

− − − 
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b'O{ rno'St /]vLo ;dLs/0fsf] j|mfd/ lgod (Cramer’s Rule) af6 xn ubf{ 

ckgfpg] k|lj|mof  

 1. lbOPsf ;dLs/0fx¿nfO{ ax + by = c sf] :j¿kdf ldnfP/ /fVg] hxfF a, b / c  

  crn /flz x'g\ . olb s'g} ;dLs/0fdf s'g} rn /flz gePdf To;sf] u'0ffª\s 0  

  /fVg]  

 2. b'j} ;dLs/0fsf x sf] u'0ffª\s, y sf] u'0ffª\s / crn /flznfO{ j|md};Fu n]Vg]  

 3. b'j} ;dLs/0fsf x / y sf u'0ffª\sx¿sf] l86/ldg]G6nfO{ D n] ;ª\s]t u/L dfg 

lgsfNg] . To;}u/L, D sf] klxnf] nx/sf] a1 / a2 sf] 7fpFdf cr/x¿ c1 / c2 

/fvL To;sf] l86/ldg]G6 D1 / D sf] bf];|f] nx/sf] b1 / b2 sf] 7fpFdf cr/x¿ 

c1 / c2 /fvL l86/ldg]G6 D2 lgsfNg]  

 4. olb D ≠ 0 ePdf, x =  
𝐷1

𝐷
  /  y =  

𝐷2

𝐷
  ;"q k|of]u ug]{  

 

8. lbOPsf ;dLs/0fx¿ j|mfd/ lgod (Cramer’s Rule) af6 xn ug'{xf];\ M  

      3x + 5y = 21, 2x + 3y = 13  

         ;dfwfg  

 oxfF,  lbOPsf ;dLs/0fx¿sf x / y sf] u'0ffª\sx¿ / crn /flznfO{ /fVbf, 

  x sf] u'0ffª\s     y sf] u'0ffª\s     crn /flz 

       3                       5                     21 

      2                       3                      13 

ca, D, D1 / D2 sf] dfg lgsfNbf, 

D = |
3 5

 2   3 
| = 9 - 10 = -1 

D1= |
21 5

13    3 
| = 63 – 65 = -2 

D2 = |
3 21

 2   13 
| = 39 – 42 = -3  

 ca, j|mfd/ lgodcg';f/, 

    x =  
𝐷1

𝐷
 = 

−2

−1
 = 2      y =  

𝐷2

𝐷
=  

−3

−1
= 3   

    t;y{, x = 2  /  y = 3 x'G5 . 
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cEof; 3.4 

1=  lbOPsf ;dLs/0fx¿sf] j|mfd/ lgod (Cramer’s Rule) k|of]u u/L xn ug'{xf];\ M  

      (a) 4x – 3y = -1,    3x + 4y = 18 (b) 2x – 3y = 3,    4x - y = 1  

     (c) 2x – 5y = 4,    4x +y = 30           (d) 3x + 2y + 9 = 0, 2x – 3y = -6  

   (e) 2(x-1) = y  /  3(x-1)=-4y        

 (f) 8x + 11 = 3y - 20,  6y - 15 = - 2x + 11 

2=  lbOPsf ;dLs/0fx¿sf] j|mfd/ lgod (Cramer’s Rule) k|of]u u/L xn ug'{xf];\ M  

    (a) 
𝑥

7
 - 

2𝑦

7
 = -1,     

3𝑥

 5
 + 

7𝑦

1
 = 1     (b)  

4

𝑥
 + 

5

𝑦
 = 58,     

7

𝑥
 + 

3

𝑦
 = 67 

   (c)  
𝑥+1

8
 = 

𝑦+3

5
 = 

𝑥−𝑦

4
                   (d)  

2

3
 x+ y = 1,    

1

2
 x+ y = 

1

 2
                     

3. cfˆgf] b}lgs hLjgdf k|of]u ul/g] s'g} b'O{ cf]6f ;dfgx¿sf] d"No;Fu ;DalGwt o'ukt 

 /]vLo ;dLs/0fx¿ agfpg'xf];\ . tL ;dLs/0fnfO{ j|mfd/ lgod k|of]u u/L xn  

 ug'{xf];\ .                                                                                                                                                       
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    lgb]{zfª\s Hofldlt  

    (Co-ordinate Geometry) 
 

4.0  k'g/fjnf]sg (Review) 

laGb'x¿ 𝑃(𝑥1, 𝑦1) / 𝑄(𝑥2, 𝑦2) 5g\ eg] PQ sf] nDafO, PQ sf] e'msfj / PQ sf] 

dWolaGb' slt slt x'G5g\ < 5nkmn ug'{xf];\ . 

tnsf k|To]s cj:yfdf ;/n /]vf AB sf] ;dLs/0fsf] :j¿k s:tf] x'G5 < ;d"xdf 

5nkmn ug'{xf];\ . 

(i) e'msfj (m) = tanθ / y-v08 (OC) = c ePsf] 

 

 

 

 

 

 

 

 

 

 

(ii) x-v08 (OA) = a / y-v08 (OB) = b ePsf], 

 

 

 

 

 

 

 

 

O 

N 

Y 

Y' 

X' X 

P(x,y) 

M 

B 

c 
 

 

A 

B(o, b) 

A(a, 0) 

Y 

Y' 

X' X 
O a 

b 

 

 

PsfO 4   
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(iii) pb\ud laGb' O b]lv AB ;Ddsf] nDa b'/L OP = p  / OP n] x- cIfdf agfPsf] 

 sf]0f ∡POX = α ePsf] 

 

 

 

 

 

 

 

 

(iv) e'msfj (m) = tanθ / laGb' P(x1,y1) eP/ hfg],  

 

 

 

 

 

 

 

 

(v) laGb'x¿ P(x1, y1) / Q(x2, y2) eP/ hfg],  

 

 

 

 

 

 

 

s] tkfO{Fx¿n] kQf nufpg' ePsf ;dLs/0fx¿ tnsf :j¿kx¿;Fu d]n vfG5g\ < 

;d"xdf 5nkmn ug'{xf];\ . 

B(o, b) 

Y 

Y' 

X' X 
O 

a 

A(a, 0) 

P 

p 

 

b 

O 

c 

 

P(x1, y1) 
Y 

Y' 

X' X 

B 

A 

Q(x2, y2) 
Y 

Y

X X 

P(x, y) 

O 
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 i. y = mx + c    

 ii. 
x

a
+

y

b
= 1  

 iii. xcosα + y sinα = p 

 iv. y - y1 = m(x-𝑥1) / 

 v. y-y1 = 
y2−y1

x2−x2
(𝑥 − 𝑥1) 

ca, ;/n /]vfsf] ;fwf/0f ;dLs/0f ax + by + c = 0 nfO{ tLg cf]6f k|dfl0fs 

:j¿kx¿ y = mx + c, 
x

a
+

y

b
 =1 / x cosα + y sinα = p df abNbf s:tf] glthf k|fKt 

x'G5 < ;d"xdf 5nkmn u/L glthf k|:t't ug'{xf];\ . 

4.1  b'O{ ;/n /]vfx¿larsf] sf]0f (Angle between two straight lines) 

 tnsf lrqx¿sf] cjnf]sg ug'{xf];\ M 

 

 

 

 

 

 

lrq 4.1.1 

 

 

 

lrq 4.1.2 

 

 

 

 

 

 

 

lrq 4.1.3 

A 

B 

D 

C 

 

 

O 

A B 

D C 

C 

A B 

D 

O 
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lrq 4.1.1 df ;/n /]vfx¿ AB / CD laGb' O df sfl6Fbf ag]sf sf]0fx¿ ∡AOD=θ 

/ ∡BOD = α lar s] ;DaGw 5, lsg < s] α + θ = 180° x'G5, kQf nufpg'xf];\ . 

To:t} lrq 4.1.2 df AB//CD 5 . o; cj:yfdf AB / CD larsf] sf]l0fs ;DaGwsf 

af/]df 5nkmn ug'{xf];\ . To;}u/L lrq 4.1.3 df CD⊥AB 5 . s] ∡COB = ∡BOD = 

∡AOD = ∡COA=90° 5g\, lsg < kQf nufpg'xf];\ . 

 

 

 

 

 

 

 

 

 

 

 

 

lrq 4.1.4 

 

dflysf] lrqdf e'msfj v08 ¿kdf ;/n /]vf PQ sf] ;dLs/0f y = m1x + c1 / ;/n 

/]vf RS sf] ;dLs/0f y = m2x + c2 dfgf}F . lrq 4.1.4 df ;/n /]vfx¿ PQ / RS 

laGb' C df sfl6Fbf ∡QCR = θ / ∡QCS = α ag]sf] 5 . PQ n] x- cIf;Fu 3gfTds 

lbzfdf agfPsf] sf]0f ∡PAX = 1 / RS n] agfPsf] sf]0f ∡SBX= 2 5 . ta m1= 

tanθ1 / m2 = tanθ2 x'G5 . 

 lrq 4.1.4 df ∡CAX=∡ACB+∡CBA  [ lsg <] 

 cyjf, θ1 = θ+ θ2 

 cyjf, θ = θ1- θ2 

 ∴ tan θ =tan (θ1- θ2) 

 cyjf, tanθ = 
tanθ1−tanθ2

1+tanθ1.tanθ2
 

Y 

X

Q

=

P 
S 

B A 

2 

 

 

1 

C 

X'

Y'

R

=

O 
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 cyjf, tanθ = 
m1−m2

1+m1.m2
 

 To:t}, α =180°- θ  

 tanα  = tan(180°- θ) 

    = -tan θ 

   = −
m1−m2

1+m1.m2
 

 ctM  tanθ = ± 
m1−m2

1+m1.m2
 

 cyjf, θ = tan−1 ( ± 
m1−m2

1+m1.m2
) x'G5 . 

 k]ml/, cot θ = 
1

𝑡𝑎𝑛𝜃
=

1

± 
m1−m2

1+m1. m2

 

     =  ±
1+m1. m2

m1−m2
  x'G5 . 

;/n /]vfx¿ PQ / RS cfk;df ;dfgfGt/ 5g\ eg] tL /]vfx¿larsf] sf]0fnfO{ θ = 0° 

cyjf 180° lng ;lsG5 / b'j} cj:yfdf tan θ = 0 x'G5 . 

 To;}n] ± 
m1−m2

1+m1.m2
= 0  

 cyjf, m1 − m2 = 0 

 cyjf, m1 = m2 

 ctM cfk;df ;dfgfGt/ ;/n /]vfsf e'msfjx¿ a/fa/ x'G5g\ .  

 To:t}, ;/n /]vfx¿ PQ / RS cfk;df nDa 5g\ eg] θ = 90° x'G5 .  

  cotθ = cot 90° 

 cyjf, 
1+ m1.m2

m1−m2
= 0 

 cyjf, 1 + m1. m2 = 0 

 cyjf, m1.m2 = −1 

ctM nDa x'g] ;/n /]vfx¿larsf e'msfjx¿ m1 / m2 5g\ eg] m1. m2 = −1 cyf{t\ 

e'msfjx¿sf] u'0fgkmn -1 x'G5 . 

olb b'O{ ;/n /]vfx¿nfO{ ;fwf/0f ¿k a1x + b1y + c1 = 0 / a2x + b2y+c2 = 0 5g\ eg] 

oL /]vfx¿sf] e'msfj m1 / m2 kQf nufpg'xf];\ . tL /]vfx¿larsf] sf]0f θ 5 eg]  

tanθ = ± 
m1−m2

1+m1.m2
 df m1  / m2  sf] dfg k|lt:yfkg u/L θ sf] dfg kQf  

nufpg'xf];\ . 
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pbfx/0fx¿  

1. (a) ;/n /]vfx¿ 3x - 2y - 5 = 0 / 4x + y - 7 = 0 larsf] Go"gsf]0f kQf nufpg'xf];\ . 

 (b) ;/n /]vfx¿ x = 5y - 3 / 3y = x - 4 larsf] clwssf]0f kQf nufpg'xf];\ . 

 ;dfwfg  

(a) oxfF, 3x - 2y - 5 = 0 nfO{ e'msfa v08 ¿kdf abNbf, 

  2y = 3x – 5 

  cyjf, y = 
3𝑥

2
−

5

2
 

   ∴ e'msfa (m1)  =
3

2
 

  To:t} u/L, 4x + y = -7 nfO{ em'sfa v08 ¿kdf abNbf,         

  cyjf, y = –4x – 7 

  ∴ e'msfa (m2)  =  −4 

  ca, olb θ lbOPsf ;/n /]vfx¿larsf] sf]0f xf] eg],  

 θ  = tan-1[±
m1−m2

1+m1.m2
]  

  = tan-1[±
3

2
−(−4)

1+
3

2
(−4)

] 

  = tan-1[±
3+8

2
2−12

2

] 

  = tan-1[±
11

10
] 

  = tan-1[1.1]  -Go"gsf]0fsf nflu wgfTds dfg dfq lnFbf_ 

  = 47.73° 

(b)   oxfF,   x = 5y – 3 

 cyjf, 5y = x + 3 

 cyjf, y= 
1

5
𝑥 +

3

5
 

  ∴ e'msfa (m1)  =
1

5
  

 k]ml/  3y = x – 4  

 cyjf, y = 
1

3
𝑥 −

4

3
 

  ∴ e'msfa (m2)  =
1

3
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 ca, oL b'O{ ;/n /]vflarsf] sf]0f  

 θ  = tan-1 (±
m1−m2

1+m1.m2
)   

  = tan-1(±
1

5
−

1

3

1+
1

5
 ∙

1

3

) 

  = tan-1(±
3−5

15
15+1

15
 
) 

  = tan-1(±
−2

16 
) 

  = tan-1(±  −
1

8 
) 

  = tan-1(−
1

8 
) -clws sf]0fsf nflu C0ffTds dfgdfq lnFbf_ 

  = tan-1(−0.125) 

  =172.88° 

2. olb ;/n /]vfx¿ ax – y – 7 = 0 / 3y + x – 9 = 0 cfk;df nDa 5g\ eg] a sf] dfg 

 kQf nufpg'xf];\ . 

;dfwfg  

oxfF, ax–y–7 = 0  

 cyjf, y = ax –7 

∴ e'msfj (m1)  = a 

     /  3y + x – 9 = 0 

  cyjf, y = 
−1

3
x + 3 

∴ e'msfj (m2)  =
−1

3
 

ca, lbOPsf ;/n /]vfx¿ cfk;df nDa ePsfn]  

            m1.m2 = −1 

  cyjf, a (
−1

3
)  = −1 

 ∴ a = 3 
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3. laGb' (2, 3) eP/ hfg] / /]vf 5x – 4y + 3 = 0 ;Fu ;dfgfGt/ x'g] /]vfsf] ;dLs/0f kQf  

 nufpg'xf];\ . 

;dfwfg  

oxfF, 5x – 4y + 3 = 0  

cyjf, 4y = 5x + 3 

cyjf, y = 
5

4
x + 

3

4
………………….……..(i) 

∴ e'msfj (m1)  =
5

4
 

k]ml/, laGb' (2, 3) eP/ hfg] /]vf 

y – y1 = m2 (x – x1)  

cyjf, y–3= m2(x – 2) …………………..(ii) 

ca, ;dLs/0f (i) / (ii) n] lbg] /]vfx¿ ;dfgfGt/ ePsfn], 

 m2 = m1 

∴  m2 =
5

4
  

k]ml/, m2 sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{,  

y-3= 
5

4
 (x-2)         

cyjf, 5x – 10 = 4y – 12         

cyjf, 5x – 4y + 2 = 0   

ctM cfjZos /]vfsf] ;dLs/0f 5x – 4y + 2 = 0 xf] .  

4. laGb' (7, 1) eP/ hfg] tyf 5x + 7y + 12 = 0 ;Fu nDa x'g] /]vfsf] ;dLs/0f kQf 

 nufpg'xf];\ . 

;dfwfg   

oxfF, /]vf  5x + 7y + 12 = 0 (i) sf] e'msfj m1 eP  

   m1 =  
− x                              

  y                              
    

         = 
−5

7
  

ca, laGb' (7,1) eP/ hfg] /]vfsf] ;dLs/0f 

 y-y1 = m2(x – x1) 

cyjf, y-1= m2(x-7)…………………….(ii) 

 

sf] u'0ffª\s 

sf] u'0ffª\s 
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olb ;dLs/0f (i) / (ii) n] lbg] /]vfx¿ nDa 5g\ eg]   

        m1.m2 = −1 

 cyjf,  
−5

7
∙ m2 = −1 

cyjf,  m2 =
7

5
 

k]ml/, m2 sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{, 

y-1= 
7

5
 (x-7)         

cyjf, 7x – 49 = 5y – 5         

cyjf, 7x – 5y – 44 = 0   

ctM cfjZos /]vfsf] ;dLs/0f 7x – 5y – 44 = 0  xf] .  

5. laGb' (2, 3) eP/ hfg] tyf x – 3y – 2 = 0 ;Fu 45° sf] sf]0f agfpg] /]vfx¿sf] 

 ;dLs/0f kQf nufpg'xf];\ . 

;dfwfg   

oxfF, /]vf  x – 3y – 2 = 0 (i) sf] e'msfj m1 eP  

m1     = 
−x                            

y                           
    

 = 
−1

−3
 

 = 
1

3
 

k]ml/, (2, 3) eP/ hfg] ;/n /]vfsf] ;dLs/0f 

 y – y1= m2(x – x1) 

cyjf, y – 3= m2(x – 2)…………………….(ii) 

ca, ;dLs/0f (i) / (ii) n] lbg] /]vfx¿larsf] sf]0f 45° ePsfn]] 

tan 45° = ±
m1−m2

1+m1.m2
 

cyjf,1 = ±
1

3
−m2

1+
1

3
∙m2

 

cyjf, 1= ±
1−3m2

3
3+m2

3

 

cyjf,1= ±
1−3m2

3+m2
 

 

sf] u'0ffª\s 

sf] u'0ffª\s 
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 wgfTds lrx\g (+) lnFbf, 

  1 = 
1−3m2

3+m2
 

 cyjf, 3 + m2 = 1-3m2 

 cyjf, 4m2= -2 

 cyjf, m2=−
1

2
 

 / C0ffTds lrx\g (-) lnFbf, 

  1 = −
1−3m2

3+m2
 

 cyjf, 3+ m2 = –1+ 3m2 

 cyjf,  4 = 2m2 

 cyjf, m2= 2 

 ca, m2sf dfgx¿ j|mdzM ;dLs/0f (ii) k|lt:yfkg ubf{, 

  y–3= −
1

2
 (x–2)         

 cyjf, 2y–6 = – x + 2         

 cyjf, x + 2y – 8 = 0   

 / y – 3 = 2 (x – 2)         

 cyjf, y – 3 = 2x – 4         

 cyjf, 2x – y -1 = 0   

 ctM cfjZos ;dLs/0fx¿ x + 2y – 8 = 0 / 2x – y – 1 = 0 x'g\ .  

6. laGb'x¿ (2, 3) / (10, 15) hf]8\g] /]vfv08sf] nDafw{ssf] ;dLs/0f kQf nufpg'xf];\ 

;dfwfg 

oxfF, (2,3) / (10,15) hf]8\g] /]vfv08sf] dWolaGb'sf] lgb]{zfª\s  

 = (
x1+x2

2
,

y1+y2

2
) 

 = (
2+10

2
,

3+15

2
) 

 = (6, 9) 

    /  (2,3) / (10,15) hf]8\g] /]vfsf] e'msfj 

 m1   =
15−3

10−2
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  =
12

8
 =

3

2
  

olb, nDafw{ssf] e'msfj m2 5 eg]   

            m1.m2 = −1 

   cyjf,  
3

2
∙ m2  = −1 

   cyjf, m2  = −
2

3
 

∴ nDafw{ssf] ;dLs/0f 

y − y1 = m2(𝑥 − 𝑥1) 

cyjf, y − 9 =
−2

3
(x − 6) 

cyjf, 3y − 27 = −2𝑥 + 12 

cyjf, 2𝑥 + 3y − 39 = 0 

ctM nDafw{ssf] ;dLs/0f 2𝑥 + 3y − 39 = 0 xf] . 

 

cEof; 4.1 

1.  (a)  b'O{ ;/n /]vfx¿ y = m1x + c1 / y = m2x + c2 larsf] sf]0f slt x'G5 < 

 (b)  b'O{ ;/n /]vfx¿ cfk;df nDa x'g] / ;dfgfGt/ x'g] cj:yfx¿ n]Vg'xf];\ . 

 (c)  ;/n /]vf 4x+3y+5= 0 sf] e'msfj kQf nufpg'xf];\ . 

 (d) laGb'x¿ (4,-5) / (-8, 9) hf]8\g] /]vfsf] dWolaGb' / e'msfj kQf nufpg'xf];\ . 

 (e)  /]vf y=3x+7 ;Fu nDa x'g] / ;dfgfGt/ x'g] /]vfx¿sf] e'msfj kQf nufpg'xf];\ . 

2.  tnsf /]vfx¿larsf] Go"gsf]0f kQf nufpg'xf];\ M 

 (a)   y = √3x + 8  / y +10 = 0  (b)  x – y – 5 = 0 / x – 7y + 7 = 0 

 (c)   3x + 4y + 4 = 0 /  5x + 12y + 4 = 0 (d)   y – √3x – 4 = 0 / x– √3y – 5 

 (e)  √3x – y + 6 = 0 / y + 3 = 0 

3.  tnsf /]vfx¿larsf] clwssf]0f kQf nufpg'xf];\ M 

 (a)  3x + 2y – 1 = 0 / 2x + 3y + 4 = 0 (b) 2x – 7y + 11 = 0 / x – 3y – 8 = 0 

 (c)  2x + 3y = 4 / x + 2y = 3  (d)  2x + y = 3 / 3x + 2y = 1 

 (e) y = √3𝑥 +5 / y + 10 = 0 

 

B(10,15) B(2,3) 
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4.  tnsf /]vfx¿ cfk;df ;dfgfGt/ 5g\ egL k|dfl0ft ug'{xf];\ . 

 (a)  x – 2y + 3 = 0 / 2x - 4y + 9 = 0 (b) 3x – 4y = 7 /  4y = 3x + 11 

 (c)  x-5y-3 = 0 /  10y = 2x +13  (d)  2x – 3y = 5 / 2x – 3y – 7 = 0 

5.  tnsf /]vfx¿ cfk;df nDa 5g\ egL k|dfl0ft ug'{xf];\ . 

 (a)  5x + 12y = 0 / 12x – 5y =17  (b) 3y – 2x = 1 /  3x + 2y =15 

 (c)  4x – 3y – 3 = 10 / 3x + 4y =18  (d) 7x + 8y = 63 / 8x –7y = 1 

6.  tn lbPsf] cj:yfdf a sf] dfg kQf nufpg'xf];\ . 

 (a)  4x + 3y = 0 / 3x + ay = 5 cfk;df nDa 5g\ . 

 (b) ax + 5y = 16 / 6x + 10y – 9 = 0 cfk;df nDa 5g\ . 

 (c)  ax + 3y = 4 /  3x + 9y = 5 cfk;df ;dfgfGt/ 5g\ . 

 (d)  5x + ay – 6 = 0 / 5x – 3y – 8 = 0 cfk;df ;dfgfGt/ 5g\ . 

7. (a)  laGb' (3, 4) eP/ hfg] / /]vf 3x + 4y = 12 ;Fu ;dfgfGt/ x'g] /]vfsf] ;dLs/0f  

  kQf nufpg'xf];\ . 

 (b)   laGb' (2, 5) eP/ hfg] / /]vf 2x + 5y + 31 = 0 ;Fu ;dfgfGt/ x'g] /]vfsf]  

  ;dLs/0f kQf nufpg'xf];\ . 

 (c)  laGb'x¿ (2, 3) / (3,-1) hf]8\g]] /]vf;Fu ;dfgfGt/ x'g] laGb' (2, 1) eP/ hfg]  

  /]vfsf] ;dLs/0f kQf nufpg'xf];\ . 

  (d)  laGb'x¿ (-7, 5) / (2, 2) hf]8\g] /]vf;Fu ;dfgfGt/ x'g] / laGb' (-4, 1) eP/ hfg]  

  /]vfsf] ;dLs/0f kQf nufpg'xf];\ . 

8. (a)  /]vf 2x + 5y + 31 = 0  ;Fu nDa x'g] / laGb' (2, 5) eP/ hfg] /]vfsf]] ;dLs/0f  

  kQf nufpg'xf];\ . 

 (b)  laGb' (2, -4) eO{ hfg] / /]vf 5x + 7y + 12 = 0 ;Fu nDa x'g] /]vfsf] ;dLs/0f  

  kQf ufpg'xf];\ . 

 (c)  laGb'x¿ (-4, -7) / (5, -2) hf]8\g]] /]vf;Fu nDa eO{ laGb' (2, 3) eP/ hfg] /]vfsf]  

  ;dLs/0f kQf nufpg'xf];\ . 

 (d)  laGb' (2, -3) eO{ hfg] / laGb'x¿ (5, 7) / (-6, 3) hf]8\bf x'g] /]vf;Fu nDa x'g]  

  /]vfsf] ;dLs/0f kQf nufpg'xf];\ . 

9. (a)  laGb' (1, -4) af6 hfg] / /]vf 2x + 3y = 5 ;Fu 45° sf]0f agfpg] /]vfx¿sf]  

  ;dLs/0f kQf nufpg'xf];\ . 

 (b)   /]vf 6x + 5y – 1 = 0 ;Fu 45° sf]0f agfpg] / laGb' (2, -1) eP/ hfg] b'O{  

  /]vfx¿sf] ;dLs/0f kQf nufpg'xf];\ . 
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 (c)  /]vf 2x – 3y + 10 = 0 ;Fu 45° sf]0f agfO{ laGb' (2, -1) eP/ hfg] b'O{ /]vfx¿sf]  

  ;dLs/0f lgsfNg'xf];\ . 

 (d)  pb\ud laGb'af6 hfg] / /]vf x + y + 3 = 0 ;Fu 60° sf] sf]0f agfpg] /]vfsf]]  

  ;dLs/0f kQf nufpg'xf];\ . 

10. (a)   laGb'x¿ (-2, 4) / (2, 0) hf]8\g] /]vfsf] nDafw{ssf] ;dLs/0f kQf nufpg'xf];\ . 

 (b) laGb'x¿ (4, -5) / (-8, 9) hf]8\g] /]vfsf] nDafw{ssf] ;dLs/0f kQf nufpg'xf];\ . 

 (c)  laGb'x¿ (2, 5) / (1, 3) hf]8\g]] /]vfsf] nDafw{ssf] ;dLs/0f kQf nufpg'xf];\ . 

 (d) tnsf] lrqaf6 /]vf AD sf] ;dLs/0f kQf nufpg'xf];\ . 

 

  

C(4,7) 

A (3,2) 

B(-2,3) D 
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4.2  hf]8f /]vfx¿sf ;dLs/0f (Equation of pair of straight lines) 

pb\ud laGb'af6 hfg] b'O{ cf]6f ;/n /]vfsf ;dLs/0fx¿ agfpg'xf];\ . tn lbOPsf 

o:tf s]xL hf]8f ;dLs/0fx¿sf] u'0fgkmn kQf nufpg'xf];\ . 

 (i) 4x + 3y = 0 / x – 2y = 0  (ii) x – y = 0 / 2x + 3y = 0 

(iii) 5x – 7y = 0 / 4x –y = 0  (iv) x + y = 0 / x + 3y = 0 

 ltgLx¿sf] u'0fgkmnsf] :j¿k s:tf] k|fKt ug'{eof] < ;d"xdf 5nkmn ug'{xf];\ . 

ca, pb\ud laGb'af6 hfg] b'O{ ;/n /]vfsf ;fwf/0f :j¿ksf] ;dLs/0fx¿ a1x + b1y = 

0 / a2x + b2y = 0 lng'xf];\ . oL ;dLs/0fx¿sf] u'0fgkmn kQf nufpg'xf];\ . 

  (a1x + b1y) (a2x + b2y) = 0 

 cyjf, a1a2𝑥2 + a1b2 xy + b1a2xy + b1b2y2 = 0 

 cyjf, a1a2𝑥2 + (a1b2 + a2b1)xy + b1b2y2  = 0 

olb, a1a2 = a,  a1b2 + b2a1 = 2h / b1b2 = b dfGg] xf] eg] dflysf] ;dLs/0fnfO{ a𝑥2 

+2hxy + b y2  = 0 n]Vg ;lsG5 . ctM pb\ud laGb'af6 hfg] hf]8f /]vfsf 

;dLs/0fx¿nfO{ a𝑥2  + 2hxy + by2  = 0 sf] ¿kdf n]Vg ;lsG5 . of] ;dLs/0fsf] 

k|To]s kbsf] l8u|L 2 5 . To;}n] of] ;dLs/0f rn/flzx¿ x / y df ePsf] ;d3ftLo 

ju{ ;dLs/0f xf] . ;d3ftLo ju{ ;dLs/0fn] pb\ud laGb'af6 hfg] hf]8f /]vfnfO{ 

k|ltlglwTj ub{5 egL lgDgcg';f/ k|dfl0ft ug{ ;lsG5 M 

oxfF, a𝑥2 +2hxy +by2=0 

 cyjf, 
a𝑥2+2𝑥 hy+by2

a
=

0

a
 

  𝑥2 +2.x.
hy

a
 +

by2

a
=0 

 cyjf, 𝑥2 +2x.
hy

a
 +(

hy

a
) 2 − (

hy

a
) 2 +

by2

a
 = 0 

 cyjf, (𝑥 +
hy

a
) 2 =

h2y2

a2 −
by2

a
 

 cyjf, (𝑥 +
hy

a
) 2 =

h2y2−aby2

a2  

 cyjf, 𝑥 +
hy

a
= ±√

y2(h2−ab)

a2  

 cyjf, 
a𝑥+hy

a
= ±

y

a
√h2 − ab 

 cyjf, a𝑥 + hy = ±y √h2 − ab 
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 ca + lrx\g lnFbf, 

 a𝑥 + hy = y√h2 − ab 

 y(h − √h2 − ab) = −a𝑥 

 cyjf,  y =  
−a

h−√h2−ab 
 𝑥 ……………….(i) 

 / – lrx\g lnFbf, 

 ax + hy = -y√h2 − ab  

 cyjf, y(ℎ + √h2 − ab ) = −ax 

 cyjf, y =
−a

h+√h2−ab 
 x ……………….(ii) 

;dLs/0f (i) / (ii) n] pb\ud laGb'af6 hfg] /]vfsf ;dLs/0fx¿ lbG5g\ / ltgLx¿sf] 

e'msfj j|mdzM 

   m1 =  
−a

h−√h2−ab 
 

 /  m2 =  
−a

h+√h2−ab 
 x'G5 . 

ctM a𝑥2 +2hxy +by2=0 n] pb\ud laGb'af6 hfg] hf]8f /]vfx¿nfO{ k|ltlglWfTj ub{5 / 

tL hf]8f /]vfsf e'msfjx¿ m1 =  
−a

h−√h2−ab 
 / m2 =  

−a

h+√h2−ab 
  x'G5g\ . 

 olb tL /]vfx¿larsf] sf]0f θ eP 

 𝑡𝑎𝑛𝜃 = ±
m1−m2

1+m1.m2
 

  = ±

−a

h−√h2−ab 
−

−a

h+√h2−ab 

1+(
−a

h−√h2−ab 
)(

−a

h+√h2−ab 
)
 

  = ±

−a(h+√h2−ab +a(h−√h2−ab )

(h−√h2−ab )(h+√h2−ab )

(h−√h2−ab )(h+√h2−ab )+a2

(h−√h2−ab)(𝑎+√h2−ab)

 

  = ±
−ah−a√h2−ab +ah−a√h2−ab 

h2−h2+ab+a2
 

  = ±
−2a√h2−ab 

a(a+b)
 

  = ±
2√h2−ab 

a+b
 

 ∴ tanθ = ±
2√h2−ab 

a+b
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 ctM ax2 + 2hxy + by2 = 0 n] k|ltlglwTj ug]{ /]vflarsf] sf]0f θ = tan−1 (±
2√h2−ab 

a+b
) 

 x'G5 . 

 k]ml/, 𝑐𝑜𝑡𝜃 =
1

𝑡𝑎𝑛𝜃
 

   =
1

±
2√h2−ab 

a+b

 = ±
a+b

2√h2−ab 
 

 olb ax2 + 2hxy + by2 = 0 n] lbg] hf]8f /]vfx¿ cfk;df nDa 5g\ eg] θ = 90° x'G5 . 

 ∴ 𝑐𝑜𝑡𝜃 = 𝑐𝑜𝑡 90° 

 cyjf, ±
a+b

2√h2−ab 
= 0 

 cyjf, a+b = 0 

 ctM  ax2+2hxy+by2 = 0 lbg] hf]8f /]vfx¿ cfk;df nDa 5g\ eg] a + b = 0 x'G5 . 

To:t} ax2 + 2hxy + by2 = 0 n] lbg] hf]8f /]vfx¿ cfk;df ;DkftL (coincident) 5g\  

eg] 𝜃 = 0° x'G5 / 𝑡𝑎𝑛𝜃 = 𝑡𝑎𝑛0° = 0  

 cyjf, ±
2√h2−ab 

a+b
= 0 

 cyjf, √h2 − ab = 0 

 cyjf, h2 − ab = 0 

 cyjf, h2 = ab  

 ctM ax2+2hxy+by2 = 0 n] lbg] hf]8f /]vfx¿ ;DkftL 5g\ eg] h2 = ab x'G5 . 

;dLs/0f ax2 + 2hxy + by2 = 0 n] k|ltlglwTj ug]{ b'O{ /]vfx¿larsf] sf]0f kQf nufpg] 

cGo ljlwx¿ klg vf]hL u/L 5nkmn ug'{xf];\ . 

pbfx/0fx¿  

1. ;/n /]vfx¿ x + 3y = 0 / 3x + y = 0 nfO{ k|ltlglwTj ug]{ Pp6} ;dLs/0f n]Vg'xf];\ . 

;dfwfg 

oxfF, lbOPsf ;/n /]vfsf ;dLs/0fx¿ 

x + 3y = 0…………………………………………(i) 

/ 3x + y = 0……………………………………….(ii) 

ca, ;dLs/0f (i) / (ii) u'0fg ubf{ (x + 3y)(3x + y) = 0 

cyjf, 3x2 + xy + 9xy + 3y2 = 0 

cyjf, 3x2 + 10xy + 3y2 = 0 cfjZos ;dLs/0f xf] . 
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2. ;dLs/0f x2 – 7xy + 12y2 = 0 n] k|ltlglwTj ug]{ hf]8f /]vfsf ;dLs/0f n]Vg'xf];\ . 

;dfwfg 

oxfF, lbOPsf ;/n /]vfsf ;dLs/0f 

=x2 – 7xy + 12y2  = 0  

cyjf, x2– 4xy – 3xy +12y2 = 0  

cyjf, x(x – 4y) –3y(x – 4y) = 0 

cyjf, (x–4y)(x–3y) = 0 

ctM cfjZos ;/n /]vfsf ;dLs/0fx¿  

x – 4y = 0 / x – 3y = 0 x'g\ . 

3. ;dLs/0f 3x2 + 7xy + 2y2 = 0 n] lbg] hf]8f ;/n /]vfx¿larsf sf]0fx¿ kQf  

 nufpg'xf];\ . 

;dfwfg 

oxfF, lbOPsf ;/n /]vfsf ;dLs/0fx¿ 

cyjf, 3x2 + 7xy + 2y2 = 0 ============= (i) nfO{ ax2 + 2hxy + by2 = 0 ;Fu t'ngf ubf{, 

 a = 3, 2h = 7 cyjf, h = 
7

2
     / b = 2 

ca, ;dLs/0f (i) n] lbg] ;/n /]vfx¿larsf] sf]0f θ eP, 

     = tan−1 (±
2√h2−ab 

(a+b)
) 

 = tan−1 (±
2√(

7

2
)

2
−3×2 

3+2
) 

 = tan−1 (±
2√

49

4
−6 

5
) 

 = tan−1 (±
2√

25

4
 

5
) 

 = tan−1 (±
2∙

5

2

5
) = tan−1(±1) 

ca, + lrx\g lnFbf θ = tan−1(1) = 45° / 

k'gM – lrx\g lnFbf θ = tan−1(−1) = 135° 

∴ 𝜃 = 45° / 135° 
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4. olb ;dLs/0f rx2 + 5xy – 6y2 = 0 n] lbg] hf]8f /]vfx¿ ;DkftL 5g\ eg] r sf] dfg  

 kQf nufpg'xf];\ . 

;dfwfg   

oxfF,  rx2 + 5xy – 6y2 = 0 ..(i)  nfO{ ax2 + 2hxy + by2 = 0 ;Fu t'ngf ubf{, a = r 

2h= 5 cyjf, h = 
5

2
  / b = -6 

ca, ;dLs/0f (i) n] lbg] hf]8f /]vfx¿ ;DkftL ePsfn] 

 h2 = ab 

cyjf, (
5

2
)

2
= r. (−6) 

cyjf, 
25

4
= −6r 

cyjf, 𝑟 = −
25

24
 

5.  pb\ud laGb'af6 hfg] / x2 + 3xy + 2y2 = 0 n] lbg] /]vfx¿;Fu nDa x'g] hf]8f /]vfx¿sf] 

 ;dLs/0f kQf nufpg'xf];\\ . 

;dfwfg  

oxfF,  x2 + 3xy + 2y2 = 0 

cyjf, x2 + 2xy + xy + 2y2 = 0 

cyjf, x(x + 2y) + y(x + 2y) = 0 

cyjf, (x + 2y) (x + y) = 0  

∴ x2 + 3xy + 2y2 = 0 n] lbg] hf]8f /]vfx¿ 

x + 2y = 0 / x + y = 0 x'g\ . 

ca, /]vf x + 2y = 0 ;Fu nDa eO{ pb\ud laGb'af6 hfg] /]vfsf] ;dLs/0f 2x – y = 0 

x'G5 . 

To:t}, /]vf x + y = 0 ;Fu nDa eO{ pb\ud laGb'af6 hfg] /]vfsf] ;dLs/0f x – y = 0 

x'G5 . 

ctM cfjZos ;dLs/0f 

(2x–y) (x–y) = 0 

cyjf, 2x2– 2xy – xy + y2 = 0  

cyjf, 2x2 – 3xy + y2 = 0 xf] . 
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cEof; 4.2 

1. (a) ;d3ftLo ju{ ;dLs/0fsf b'O{ cf]6f pbfx/0f lbg'xf];\ . 

 (b) ;dLs/0f ax2 + 2hxy + by2 = 0 n] k|ltlglwTj ug]{ hf]8f /]vfx¿larsf] sf]0f slt  

  x'G5 < 

 (c) ;dLs/0f ax2 + 2hxy + by2 = 0  n] k|ltlglwTj ug]{ hf]8f /]vfx¿ cfk;df nDa  

  x'g] / ;DkftL x'g] cj:yfx¿ n]Vg'xf];\ . 

2.  tnsf hf]8f ;dLs/0fx¿nfO{ k|ltlglwTj ug]{ Pp6} ;dLs/0f n]Vg'xf];\ . 

 (a) ax = by / bx + ay = 0    (b) 2x + y = 0 / x + y = 0   

 (c) √3x = y / y = 0    (d) x + y + 2 = 0 / x + 2y – 1= 0   

3.  tnsf ;dLs/0fx¿n] hgfpg] b'O{ ;/n /]vfx¿sf] ;dLs/0f kQf nufpg'xf];\ .  

 (a) 4x2 + 5xy + y2 = 0    (b) 4x2 – 17xy + 4y2 = 0   

 (c) x2 – 5xy + 4y2 = 0    (d) y2 – 3xy – 2x2 = 0   

 (e) 33x2 – 44xy + 11y2 = 0   (f) x2 – y2 = 0   

4.  tnsf ;dLs/0fx¿n] lbg] ;/n /]vflarsf sf]0fx¿ lgsfNg'xf];\ . 

 (a) 6x2 + xy – y2 = 0    (b) 2x2 + 7xy + 3y2 = 0   

 (c) x2 – 2cotαxy – y2 = 0    (d) x2 + 2secαxy + y2 = 0   

 (e) x2 + 5xy + 6y2 = 0    (f) 3x2 – 4xy + y2 = 0   

5.  tnsf ;dLs/0fx¿n] lbg] ;/n /]vfx¿ cfk;df nDa x'G5g\ egL k|dfl0ft ug'{xf];\ . 

 (a) 3x2 + 8xy – 3y2 = 0    (b) 2x2 – 3xy – 2y2 = 0   

 (c) 6x2 + 9xy – 6y2 = 0    (d) 5x2 + 24xy – 5y2 = 0   

6.  tnsf ;dLs/0fx¿n] lbg] ;/n /]vfx¿ cfk;df ;DkftL x'G5g\ egL k|dfl0ft  

 ug'{xf];\ . 

 (a) 9x2 – 24xy + 16y2 = 0   (b) x2 – 4xy + 4y2 = 0   

 (c) 4x2 –12xy + 9y2 = 0    (d) x2 + 6xy + 9y2 = 0   

7.  tnsf ;dLs/0fx¿n] lbg] ;/n /]vfx¿ cfk;df nDa 5g\ eg] p / q sf] dfg kQf 

 nufpg'xf];\ . 

 (a) 11x2 – 
5

3
xy + py2 = 0    (b) p2x2 – 5xy – 9y2 = 0   

 (c) 
7

2
x2 + 5xy + qy2 = 0    (d) (q2–1) x2 + 2xy – (3q–3)y2 = 0   

8.  tnsf ;dLs/0fx¿n] lbg] ;/n /]vfx¿ ;DkftL 5g\ eg] k sf] dfg kQf nufpg'xf];\ . 

 (a) kx2 – 8xy + 8y2 = 0    (b) 9x2 – 24xy + ky2 = 0   
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 (c) 2x2 + kxy + 2y2 = 0    (d) (k – 9) x2 – (k–10)xy + ky2 = 0   

9.  tnsf ;dLs/0fx¿n] lbg] ;/n /]vf;Fu nDa x'g] / pb\ud laGb'af6 hfg] hf]8L 

 /]vfsf] ;dLs/0f kQf nufpg'xf];\ . 

 (a) 2x2 – 3xy + y2 = 0    (b) 2x2 – 7xy + 5y2 = 0   

 (c) x2 – 5xy + 6y2 = 0    (d) 3x2 + 8xy + 5y2 = 0   

10.  dfly k|Zg 9 af6 k|fKt hf]8f ;/n /]vfsf] n]vflrq agfO{ sIffsf]7fdf k|:t't  

 ug'{xf];\ . 

 

4.3  ;fª\lss (Conic Sections) 

 tn lbOPsf lrqx¿sf] cjnf]sg ug'{xf];\ . 

  

s] ;dtndf ag]sf o:tf lrqx¿ b}lgs hLjgdf k|of]u ePsf] yfxf kfpg' ePsf] 5 < 

dflysf] klxnf] lrq j[Q xf] / o;sf] s]Gb| laGb'af6 kl/lw;Ddsf] b'/L ;a}lt/ a/fa/ 5 . 

t/ s] bf];|f] lrqdf j[Qsf] h:t} s]xL HofldtLo u'0fx¿ b]lvG5g\ . 5nkmn ug'{xf];\ .  

;dtnLo ;txdf b]lvg] o:tf HofldtLo jj|mx¿ jf cfs[ltx¿sf] ;+/rgf / aGg] 

tl/sf ljz]if vfnsf] 5 . h;sf nflu HofldtLo 7f]; cfs[lt ;dsf]0fL ;f]nLsf] 

dxŒjk"0f{ e"ldsf x'G5 . 

;f]nLsf] cfwf/ s:tf] cfs[ltsf] x'G5 < ;f]nLsf] cfwf/sf] s]Gb|af6 cfwf/;Fu nDa eO{ 

zLif{laGb' hf]l8Psf] /]vfnfO{ s] elgG5 < 5nkmn ug'{xf];\ . 

;f]nLsf] 7f8f] prfO jf cIf;Fu 58\s] prfOn] agfPsf] sf]0fnfO{ Semi vertical angle 

elgG5 . h;nfO{ lrqdf JoSt ubf{,  

  

B X 

A 
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/]vfv08 AB nfO{ 7f8f] cIf XY sf] jl/kl/ Ps kmGsf] jf 360° 3'dfpFbf s:tf] 

cfs[lt aG5 < 5nkmn ug'{xf];\ . 

 

a/fa/ b'O{ cf]6f ;dfsf]0fL ;f]nLsf zLif{laGb'x¿nfO{ hf]8L agfOPsf] 

7f]; cfs[lt bf]xf]/f] u/L zLif{laGb'tk{m hf]l8Psf] ;f]nL (double 

mapped right circular cone) xf] . 

 

  

 

s'g} ;dtnLo ;txn] ;f]nLsf] cIf;Fu 90° agfO{ jf ;f]nLsf cfwf/;Fu ;dfgfGt/ eO{ 

;f]nLnfO{ k|ltR5]lbt ubf{ aGg] cfs[lt jf ;dtnLo jj|m g} j[Q xf] . 

 

 

s'g} ;dtnLo ;txn] ;f]nLsf] Pp6f efunfO{ sf6\bf pSt ;txn] ;f]nLsf] cIf;Fu 

agfPsf] sf]0f   5 / pStsf]0f  sf] dfg olb semi vertical angle (α) eGbf 7'nf] / 

90° eGbf ;fgf] cyf{t\ α <  < 90° 5 eg] ;f] cj:yfdf ;f]nL / ;txsf] k|ltR5]bgaf6 

ag]sf] ;dtnLo jj|m g} bL3{j[Q (ellipse) xf] .  
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olb ;dtn ;txn] ;f]nLnfO{ k|ltR5]bg ubf{ ;f] ;dtnLo ;txn] agfPsf] sf]0f  / 

semi vertical angle (α) a/fa/ ePsf] cj:yfdf ( = α ) cyjf generator ;Fu 

;dtnLo ;tx ;dfgfGt/ 5 eg] ;dtnLo ;tx / ;f]nLsf] k|ltR5]bgaf6 aGg uPsf] 

jj|mnfO{ (parabola) elgG5 . 

 

dflysf] lrqdf ;dtnLo ;txn] ;f]nLsf] b'j} efunfO{ sf6]sf] 5 . o; cj:yfdf 

;dtnLo ;txn] ;f]nLsf] cIf;Fu agfPsf] sf]0f  5 eg]  < α (semi vertical angle) 

x'G5 . ;f]nLsf] b'j} efu / ;dtnLo ;txsf] k|ltR5]bgaf6 aGg uPsf] ;dtnLo 

jj|mnfO{ xfOk/af]nf (Hyperbola) elgG5 .  

 

 

 

cEof; 4.3 

1. (a) s'g} ;dtnLo ;txn] ;f]nLnfO{ sf6\bf olb ;f] ;tx ;f]nLsf] cIf;Fu ;dfgfGt/ eP 

s'g ;fª\lss efu aG5 < 

(b) s'g} ;dtnLo ;txn] ;f]nLnfO{ sf6\bf olb ;f] ;tx ;f]nLsf] h]g]/]6/ (generator) ;Fu 

;dfgfGt/ eP s'g ;fª\lvs efu aG5 < 
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2. tn lbOPsf HofldtLo cfs[ltx¿sf] gfd n]Vg'xf];\ . 

  

 

3. lrqdf lbOPsf l:6«kx¿ k|of]u u/L bL3{j[Q (ellipse) s;/L agfpg ;lsG5 < ;d"xdf 

 5nkmn u/L glthf sIffsf]7fdf k|:t't ug'{xf];\ . 

 

 

 

 

4. cfn' sf6]/, sfuh kmf]N8 u/]/ / df6fsf 8Nnf k|of]u u/L kf/faf]nf (parabola) OlnK; 

 (ellipse) / xfOk/af]nf (hyperbola) s;/L agfpg ;lsG5 < 5nkmn ug'{xf];\ . 

5. s'g} 7f]; j:t' df6f], d'nf, cfn' jf ufh/ lnO{ Pp6f ;f]nLsf] cfwf/df x'g] u/L 

 agfpg'xf];\ . To;sf] 7f8f] cIf;Fu nDa, ;dfgfGt/ ljleGg sf]0fdf 58\s] kf/L 

 sf6\g'xf];\ . o;/L sf6\bf aGg] ;tx klxrfg u/L lrq agfpg'xf];\ jf kmf]6f] lng'xf];\ . 

 o;nfO{ ;fdu|L;lxt sIffdf k|:t't ug'{xf];\ . 

 

4.4  j[Q
 (Circle) 

 

Pp6f ;dsf]0fLo ;f]nL (right circular cone) nfO{ s'g} ;dtn ;txn] cfwf/;Fu 

;dfgfGt/ x'g] u/L sf6\bf ag]sf] cfs[lt g} j[Q xf] . cyjf ;f]nLsf] 7f8f] prfO 

(vertical height) jf cIf;Fu nDa x'g] u/L s'g} ;dtn ;tx (plane) n] sf6\bf aGg] 

cfs[ltnfO{ jf To:tf] efunfO{ j[Q elgG5 . 
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j[QnfO{ laGb'kysf ¿kdf klg kl/eflift ug{ ;lsG5 . lglZrt 

laGb'af6 a/fa/ b'/Ldf rNg] laGb'sf] laGb'ky g} j[Q xf] . Tof] 

lglZrt laGb' j[Qsf] s]Gb| xf] eg] a/fa/ b'/L j[Qsf] cw{Jof; 

xf] . lrqdf b]vfOPsf] j[Qsf] s]Gb| O xf] / cw{Jof; r = OP  

xf] . 

(A) s]Gb| (h, k) / cw{Jof; r ePsf] j[Qsf] ;dLs/0f
 

 

dflysf] lrqdf lbOPsf] j[Qsf] s]Gb| C(h, k) / cw{Jof; CP = r 5 . dfgf}F P j[Qsf] kl/lwdf 

s'g} laGb' (x,y) 5 . 

ca, b'/L ;"qaf6  

CP = √(x − h)2 +  (y − k)2
 

cyjf, r = √(x − h)2 + (y − k)2
 

cyjf, r2 = (x − h)2 + (y − k)2
 

∴ s]Gb| (h, k) / cw{Jof; r ePsf] j[Qsf] ;dLs/0f (x − h)2 + (y − k)2 = r2
 x'G5 . 

b|i6Jo M s]Gb| (h, k) = (0, 0) lnFbf j[Qsf] ;dLs/0f 

(𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2
 

cyjf, (x – 0)2 + (y – 0)2 = r2
 

cyjf, x2 + y2 = r2
 

ctM s]Gb| pb\ud laGb' / cw{Jof; r ePsf] j[Qsf] ;dLs/0f x2 + y2 = r2
 x'G5 . 
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(B) Jof;sf] 5]psf laGb'x¿ (x1, y1) / (x2, y2) ePsf] j[Qsf] ;dLs/0f  

 

dflysf] lrqdf AB j[Qsf] Jof; xf] . A / B sf lgb]{zfª\sx¿ j|mdzM (x1,y1) / (x2, 

y2) dfgf}F . 

j[Qsf] kl/lwdf kg]{ s'g} laGb' P sf] lgb]{zfª\s (x, y) dfgf}F . PA / PB hf]8fF} . ∡APB 

sf] dfg slt x'G5, lsg < s] AP⊥BP 5 < 5nkmn ug'{xf];\ .  

 ca, AP sf] e'msfj (m1) = 
y−y1

x−x1
 / 

 BP sf] e'msfj (m2) = 
y−y2

x−x2
  x'G5 . 

 k]ml/, AP / BP cfk;df nDa EfPsfn]  

 m1.m2 = -1   

 cyjf, 
y−y1

x−x1
∙  

y−y2

x−x2
= −1 

 cyjf, 
(y−y1)(y−y2)

(x−x1)(x−x2)
= −1 

 cyjf, (y − y1)(y − y2) = −(x − x1)(x − x2) 

 cyjf, (x − x1)(x − x2) + (y − y1)(y − y2) = 0 

 ctM (x1, y1) / (x2, y2) Jof;sf 5]pm laGb'x¿ x'g\ eg] j[Qsf] ;dLs/0f 

 (x − x1)(x − x2) + (y − y1)(y − y2) = 0 x'G5 .
 

(C)  ;fwf/0f :j¿kdf j[Qsf] ;dLs/0f 

 ;dLs/0f x2 + y2 + 2gx + 2fy + c = 0 nfO{ j[Qsf] ;fwf/0f :j¿ksf] ;dLs/0f elgG5 . 

 o;df x2 + y2 + 2gx + 2fy + c = 0 

 cyjf, x2 + 2gx + g2 + y2 + 2fy + f2 – g2 – f2 + c = 0 

 cyjf, (x + g)2 + (y + f)2 = g2 + f2 – c 
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 cyjf, {x – (– g)}2 +{y – (–f)}2 = (√g2 + 𝑓2 − 𝑐)  2      

 nfO{, (x−h)2 + (y−k)2  =  r2
 ;Fu t'ngf ubf{, 

 s]Gb| (h, k) = (−g, −f) 

 cw{Jof; (r) = √g2 + f 2 − c 

 ctM ;fwf/0f :j¿k x2 + y2 + 2gx + 2fy + c = 0 ePsf] j[Qsf] s]Gb| (−g, −f) / 

 cw{Jof; (r) =  √g2 + f 2 − c x'G5 . 

pbfx/0fx¿  

1. s]Gb| (5, -2) / cw{Jof; 5 PsfO ePsf] j[Qsf] ;dLs/0f kQf nufpg'xf];\ .  

;dfwfg  

oxfF, s]Gb| (h, k) = (5, -2) 

/ cw{Jof; (r) = 5 

ca, j[Qsf] ;dLs/0f 

 (x – h)2 + (y – k)2 = r2
 

cyjf, (x – 5)2+(y − (−2))
2
= 52 

cyjf, (x – 5)2 + (y + 2)2= 25 

cyjf, x2−10x + 25 + y2 + 4y + 4= 25 

cyjf, x2 + y2 − 10x + 4y + 4 = 0  
cfjZos ;dLs/0f xf] . 

2. tnsf j[Qsf] s]Gb| laGb' / cw{Jof; kQf nufO{ n]vflrq lvRg'xf];\ . 

 (a) (x – 3)2 + (y − 5)2= 4 

(b) x2 + y2 − 4x + 2y − 4 = 0   

;dfwfg  

(a)  oxfF, 

  (x – 3)2 + (y – 5)2 = 4 

 cyjf, (x – 3)2 + (y − 5)2= 22 

 nfO{ (x – h)2 +(y − k)2= r2
 ;Fu t'ngf ubf{, 

 s]Gb| (h, k) = (3, 5) 

 cw{Jof; (r) = 2 
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  n]vflrq 

 

(b)  oxfF, x2 + y2 − 4𝑥 + 2y − 4 = 0  
nfO{ x2 + y2 + 2gx + 2fy + c = 0 ;Fu t'ngf 

 ubf{,
 2g = –4 cyjf, g = -2 

 k'gM 2f = 2 cyjf, f = 1 

      / c = -4  

 ca, s]Gb| =(-g, -f) = (-(-2), -1) = (2,-1) 

 / cw{Jof; (r)= √g2 + f 2 − c 

    = √(−2)2 + (1)2 − (−4) 

   = √9 = 3 PsfO 

 n]vflrq  
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3. laGb'x¿ (2, -2), (6, 6) / (5, 7) eP/ hfg] j[Qsf] ;dLs/0f kQf nufpg'xf];\ . 

;dfwfg   

oxfF lbOPsf laGb'x¿ (2, -2), (6, 6) / (5, 7) x'g\ .  

ca j[Qsf] ;dLs/0f (x − h)2 + (y − k)2 = r2 … … … … … . . (i)dfgf}F, 

laGb'x¿ (2, -2), (6, 6) / (5, 7) ;dLs/0f (i) df kg]{ ePsfn] 

(2-h)2+(−2 − k)2= r2 … … … … … … … … (ii) 

(6-h)2+(6 − k)2= r2 … … … … … … … … (iii) 

(5-h)2+(7 − k)2= r2 … … … … … … … … (iv) 

;dLs/0f (ii) / (iii) af6 

4 – 4h + h2 + 4 + 4k + k2 = 36 –12h + h2 + 36 –12k + k2 

cyjf, 8h + 16k = 64  

cyjf, 8(h + 2k) = 64 

cyjf, h + 2k = 8 ………………………….(v) 

/ ;dLs/0f (ii) / (iv) af6,  

4 - 4h + h2 + 4 + 4k + k2 = 25 - 10h + h2 + 49 - 14k + k2 

cyjf, 6h +18k = 66 

cyjf, 6(h + 3k) = 66 

cyjf, h + 3k = 11 ………….…………….(vi) 

ca ;dLs/0f (v) / (vi) xn ubf{, 

  h + 3k =    11
h + 2k =     8

−            −
k = 3

 

k]ml/, k sf] dfg ;dLs/0f (v) df /fVbf,  

h + 2.3 = 8 

cyjf, h = 8-6 

cyjf, h = 2 

ca, (h, k) sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{,  

(2 – 2)2+(−2 − 3)2= r2
 

cyjf, 25 = r2
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cyjf, r2 = 52
 

∴ r = 5 

ctM cfjZos j[Qsf] ;dLs/0f 

(x–2)2 + (y–3)2 = 52 

cyjf, x2 – 4x + 4 + y2 – 6y + 9 = 25 

cyjf, x2 + y2 – 4x – 6y –12 = 0 xf] . 

4.  Jof;sf 5]p 5]psf laGb'x¿ (3, 2) / (7, 6) ePsf] j[Qsf] ;dLs/0f kQf nufpg'xf];\ . 

;dfwfg 

oxfF, j[Qsf 5]p 5]psf b'O{ laGb'x¿ 

(x1, y1) = (3, 2) / (x2, y2) = (7, 6) eP 

ca j[Qsf] ;dLs/0f 

      (x–x1) (x–x2) + (y–y1) (y–y2) = 0 

cyjf, (x–3) (x–7) + (y–2) (y–6) = 0 

cyjf,  x2 – 3x – 7x + 21 + y2 – 2y – 6y + 12 = 0 

cyjf,  x2 + y2 – 10x – 8y + 33 = 0 cfjZos ;dLs/0f xf] . 

5.  s]Gb| (-3, -4) ePsf] j[Qn] x- cIfnfO{ 5'G5 eg] j[Qsf] ;dLs/0f kQf nufpg'xf];\ . 

 ;dfwfg  

 

 

dflysf] lrqdf C(-3, -4) j[Qsf] s]Gb| xf] . j[Qn] x- cIfsf] laGb' A df 5'G5 . 

C

t 

A

t 
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ta, j[Qsf] s]Gb| (h,k) = (-3, -4) / cw{Jof; (r) = 4 PsfO x'G5 . 

ca, j[Qsf] ;dLs/0f 

(x–h)2 + (y–k)2 = r2 

cyjf (x– (–3))2 + (y– (–4))2 = 42
 

cyjf, x2 + 6x + 9 + y2 + 8y + 16 = 16 

cyjf x2 + y2 + 6x + 8y + 9 = 0 cfjZos ;dLs/0f xf] . 

 

cEof; 4.4 

1. (a)  pb\ud laGb' s]Gb| / cw{Jof; r ePsf] j[Qsf] ;dLs/0f n]Vg'xf];\ . 

 (b)  s]Gb| (p, q) / cw{Jof; r ePsf] j[Qsf] ;dLs/0f n]Vg'xf];\ . 

 (c)  x2 + y2 + 2gx + 2fy + c = 0 ;dLs/0f ePsf] j[Qsf] s]Gb| / cw{Jof; n]Vg'xf];\ . 

2.  lgDg lnlvt s]Gb| / cw{Jof; ePsf] j[Qsf] ;dLs/0f kQf nufpg'xf];\ M 

j|m=;= s]Gb| cw{Jof; 

(a) (0, 0) 5 

(b) (2, 3) 4 

(c) (-3, -4) 6 

(d) (0, 1) 4 

(e) (2, -5) 7 

(f) (5, 0) 3 

(g) (-2, 3) 4 

(h) (3, 4) 5 

(i) (a, a) a√2 

(j) (a, b) a 

3.   tn lbOPsf j[Qsf] s]Gb| / cw{Jof; kQf nufpg'xf];\ .  

 (a) x2 + y2 = 16   (b) x2 + (y + 2)2  = 49   

 (c) (x – 4)2 + (y –2)2 = 36  (d) (x + 5)2 + (y + 3)2 = 25  

 (e) (x – 2)2 + (y – 3)2 = 25  (f) (x – a)2 + (y + b)2 = k2 

 (g) x2 + y2–10x + 4y + 13 = 0 (h) x2 + y2 + 6x – 8y –11= 0   

 (i) x2 + y2 – 3x-y + 
13

2
 = 0  (j) 2x2 + 2y2 +10x + 6y + 7 = 0 

4.   lbOPsf laGb'x¿ j[Qsf Jof;sf 5]p 5]p laGb'x¿ x'g\ eg] j[Qsf] ;dLs/0f kQf 

 nufpg'xf];\ .   

 (a) (3, 4) / (2, -7)  (b) (4, 1) / (6, 5)  (c) (a, 0) / (-a, 0) 
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 (d) (3, 0) / (-1, 0)  (e) (5, 0) / (0, 5)   (f) (-3, -2) / (3, 2) 

5.   lgDg lnlvt laGb'x¿ eP/ hfg] j[Qsf] ;dLs/0f kQf nufpg'xf];\ M 

 (a) (-2, 2), (2, 4) / (4, 0) (b) (1, 1), (4, 4) / (5, 1)  (c) (0, 0), (0, b) / (a, 0) 

 (d) (1, -1), (3, 1) / (3, -3) (e) (2, 6), (6, 4) / (-3, 1)  (f) (1, 0), (-1, 0) / (0, 1) 

6.   tnsf laGb'x¿ Pp6} j[Qdf k5{g\ egL k|dfl0ft ug'{xf];\ .  

 (a) (3, 3), (6, 4) (7, 1) / (4, 6)  (b) (1, 0), (2, -7) (8, 1) / (9, -6) 

7.   tnsf j[Qsf] ;dLs/0f kQf nufpg'xf];\ . 

 (a) s]Gb|  (3, 4) / x- cIfnfO{ 5'g]   (b) s]Gb|  (4, 5) / x- cIfnfO{ 5'g] 

 (c) s]Gb|  (4, -3) / y- cIfnfO{ 5'g]   (d) s]Gb|  (-5, -4) / y- cIfnfO{ 5'g]  

 (e) s]Gb|  (2, 2) / b'j} cIfnfO{ 5'g]    

 (f) cw{Jof; 5 PsfO b'j} wgfTds cIfnfO{ 5'g] . 

8. j[Qsf] ;dLs/0fsf ljleGg :j¿kx¿lar ;DaGw vf]hL sIffsf]7fdf k|:t't ug'{xf];\ . 
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      lqsf]0fldlt (Trigonometry) 

5.0  k'g/fjnf]sg (Review) 

 sf]0f A / B sf ldl>t sf]0fx¿ s] s] x'g ;S5g < tL sf]0fx¿sf sine, cosine / 

 tangent sf cg'kftx¿ s;/L kQf nufpg ;lsG5 < ;d"xdf 5nkmn u/L tnsf] 

 kl/0ffd;Fu bfFHg'xf];\ . 

sin(𝐴 + 𝐵) = 𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐵 + 𝑐𝑜𝑠𝐴 𝑠𝑖𝑛𝐵 

sin(𝐴 − 𝐵) = 𝑠𝑖𝑛𝐴 𝐶𝑜𝑠𝐵 − 𝑐𝑜𝑠𝐴 𝑠𝑖𝑛𝐵 

cos(𝐴 + 𝐵) = 𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 − 𝑠𝑖𝑛𝐴 𝑠𝑖𝑛𝐵 

cos(𝐴 − 𝐵) = 𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 + 𝑠𝑖𝑛𝐴 𝑠𝑖𝑛𝐵 

tan(𝐴 + 𝐵) =
tan 𝐴 + 𝑡𝑎𝑛𝐵

1 − 𝑡𝑎𝑛𝐴 𝑡𝑎𝑛𝐵
 

/ tan(𝐴 − 𝐵) =
tan 𝐴−𝑡𝑎𝑛𝐵

1+𝑡𝑎𝑛𝐴 𝑡𝑎𝑛𝐵 
 

5.1 ckjTo{sf]0fsf lqsf]0fldtLo cg'kftx¿ (Trigonometric Rations of Multiple Angles) 

sf]0f A sf ckjTo{sf]0fx¿ s] s] x'g\ < s]  2A, 3A, 4A, … . . nA, n ∈ N  sf]0f A sf 

ckjTo{sf]0fx¿ x'g\ < 5nkmn ug'{xf];\ . 

(a) sf]0f 2A sf lqsf]0fldtLo cg'kftx¿ 

ld>sf]0fsf ;DaGwx¿ k|of]u u/L sf]0f A sf] ckjTo{sf]0f 2A sf sine, cosine / 

tangent sf cg'kftx¿ lgDgfg';f/ kQf nufpg ;lsG5 M 

  xfdLnfO{ yfxf 5, 

    𝑠𝑖𝑛2𝐴 = sin(𝐴 + 𝐴) 

  = 𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴 + 𝑐𝑜𝑠𝐴 𝑠𝑖𝑛𝐴 

  = 𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴 + 𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴 

  = 2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴 

 o;}u/L, 

 𝑐𝑜𝑠2𝐴     = cos(𝐴 + 𝐴) 

  = 𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐴 − 𝑠𝑖𝑛𝐴 𝑠𝑖𝑛𝐴 

   = 𝑐𝑜𝑠2𝐴 − 𝑠𝑖𝑛2𝐴 

 k'GfM 𝑐𝑜𝑠2𝐴 = 𝑐𝑜𝑠2𝐴 − 𝑠𝑖𝑛2𝐴 

             = 𝑐𝑜𝑠2𝐴 − (1 − 𝑐𝑜𝑠2𝐴) = cos2A – 1 + cos2A 

 

 

PsfO 5   
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       = 2𝑐𝑜𝑠2𝐴 − 1 

 / 𝑐𝑜𝑠2𝐴 = cos2A − 𝑠𝑖𝑛2𝐴 

   = 1 − sin2𝐴 −  𝑠𝑖𝑛2𝐴  

   = 1 − 2𝑠𝑖𝑛2𝐴 

 o;}u/L, 𝑡𝑎𝑛2𝐴 = tan(𝐴 + 𝐴) 

    =
𝑡𝑎𝑛𝐴+𝑡𝑎𝑛𝐴

1−𝑡𝑎𝑛𝐴 𝑡𝑎𝑛𝐴
 

   =
2𝑡𝑎𝑛𝐴

1−𝑡𝑎𝑛2𝐴
 

 To:t}, 𝑠𝑖𝑛2𝐴 / 𝑐𝑜𝑠2𝐴 sf dflysf ;DaGwx¿ 𝑡𝑎𝑛𝐴 sf] ¿kdf ;d]t JoSt ug{ 

 ;lsG5 . 

 𝑠𝑖𝑛2𝐴 = 2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴 

      = 2
𝑠𝑖𝑛𝐴

𝑐𝑜𝑠𝐴
𝑐𝑜𝑠2𝐴 

   =
2𝑡𝑎𝑛𝐴

𝑠𝑒𝑐2𝐴
 

    =
2𝑡𝑎𝑛𝐴

1+𝑡𝑎𝑛2
 

 / Cos2A = 𝑐𝑜𝑠2𝐴 − 𝑠𝑖𝑛2𝐴 

   = 𝑐𝑜𝑠2𝐴 (1 −
𝑠𝑖𝑛2𝐴

𝑐𝑜𝑠2𝐴
) =  Cos2A(1-tan2A)  

   =
1−𝑡𝑎𝑛2𝐴

𝑠𝑒𝑐2𝐴
 

   =
1−𝑡𝑎𝑛2𝐴

1+𝑡𝑎𝑛2𝐴
 

 k]ml/, 𝑐𝑜𝑠2𝐴 = 2𝑐𝑜𝑠2𝐴 − 1  

 cyjf, 2𝑐𝑜𝑠2𝐴 = 1 + 𝑐𝑜𝑠2𝐴 

 cyjf, 𝑐𝑜𝑠2𝐴 =
1+𝑐𝑜𝑠2𝐴

2
 

 / 𝑐𝑜𝑠2𝐴 = 1 − 2𝑠𝑖𝑛2𝐴 

 cyjf, 2𝑠𝑖𝑛2𝐴 = 1 − 𝑐𝑜𝑠2𝐴 

 cyjf, 𝑠𝑖𝑛2𝐴 =
1−𝑐𝑜𝑠2𝐴

2
 

 dfly kQf nufOPsf ;DaGwx¿nfO{ HofldtLo tl/sfaf6 klg kQf nufpg ;lsG5 . 

 s]Gb| O ePsf] Pp6f PsfO j[Q lng'xf];\ h;sf] Jof; AC, X– cIfdf 5 . 
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lrq 5.1.1 

j[Qsf] s'g} laGb'' B nfO{ Jof;sf 5]psf laGb'x¿ A / C ;Fu hf]8f}F . lrqdf ABC Pp6f 

;dsf]0fL lqe'h aG5 . 𝐵𝐷  AC lvrf}F . olb ∡BAC = A  dfGg] xf] eg]  

∡ABO = A, ∡CBD = A / ∡BOD = 2A x'G5 . sf/0f vf]Hg'xf];\ . dflysf] lrqdf slt 

cf]6f ;dsf]0fL lqe'hx¿ 5g\ < kQf nufO{ k|To]s ;dsf]0fL lqe'hx¿af6 𝑠𝑖𝑛𝐴, 𝑐𝑜𝑠𝐴 / 

𝑡𝑎𝑛𝐴 sf cg'kftx¿sf] ;"rL agfpg'xf];\ . 

 ca, ;dsf]0fL BDO df 

𝑠𝑖𝑛2𝐴 =
𝐵𝐷

𝑂𝐵
 

   =
2BD

2OB
 

  =
2BD

AC
 

  = 2 
BD

AB
∙

AB

AC
 

  = 2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴 

o;}u/L, 

𝑐𝑜𝑠2𝐴 =
𝑂𝐷

𝑂𝐵
 

 =
2𝑂𝐷

2𝑂𝐵
 

 =
(𝐴𝑂+𝑂𝐷)−(𝐴𝑂−𝑂𝐷)

𝐴𝐶
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 =
(𝐴𝑂+𝑂𝐷)−(𝐶𝑂−𝑂𝐷)

𝐴𝐶
 

 =
𝐴𝐷−𝐷𝐶

𝐴𝐶
 

 =
𝐴𝐷

𝐴𝐶
−

𝐷𝐶

𝐴𝐶
 

 =
𝐴𝐷

𝐴𝐵
∙

𝐴𝐵

𝐴𝐶
−

𝐷𝐶

𝐵𝐶
∙

𝐵𝐶

𝐴𝐶
 

 = 𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐴 − 𝑠𝑖𝑛𝐴 𝑠𝑖𝑛𝐴 

 = 𝑐𝑜𝑠2𝐴 − 𝑠𝑖𝑛2𝐴  

/ 𝑡𝑎𝑛2𝐴 =
𝐵𝐷

𝑂𝐷
 = 

2𝐵𝐷

2𝑂𝐷
 

  =
2𝐵𝐷

(𝐴𝑂+𝑂𝐷)−(𝐴𝑂−𝑂𝐷)
 

  =
2𝐵𝐷

(𝐴𝑂+𝑂𝐷)−(𝐶𝑂−𝑂𝐷)
 

  =
2𝐵𝐷

𝐴𝐷
𝐴𝐷−𝐷𝐶

𝐴𝐷

 

  =
2𝐵𝐷

𝐴𝐷
𝐴𝐷

𝐴𝐷
−

𝐷𝐶

𝐴𝐷

 

  =
2𝐵𝐷

𝐴𝐷

1−
𝐷𝐶

𝐵𝐷
∙
𝐵𝐷

𝐴𝐷

 

  =
2𝑡𝑎𝑛𝐴

1−𝑡𝑎𝑛2𝐴
 

(B)  sf]0f 3A sf lqsf]0fldtLo cg'kftx¿ 

sin(𝐴 + 𝐵) , cos (𝐴 + 𝐵) / tan(𝐴 + 𝐵) tyf 𝑠𝑖𝑛2𝐴, 𝑐𝑜𝑠2𝐴 / 𝑡𝑎𝑛2𝐴 sf cg'kftx¿ 

n]Vg'xf];\ . s] tL cg'kftx¿sf] k|of]u u/L 𝑠𝑖𝑛3𝐴, 𝑐𝑜𝑠3𝐴 / 𝑡𝑎𝑛3𝐴 sf cg'kftx¿ kQf 

nufpg ;Sg'x'G5 < 5nkmn ug'{xf];\ . 

 xfdLnfO{ yfxf 5,  

𝑠𝑖𝑛3𝐴 = sin(2𝐴 + 𝐴) 

= 𝑠𝑖𝑛2𝐴 𝑐𝑜𝑠𝐴 + 𝑐𝑜𝑠2𝐴 𝑠𝑖𝑛𝐴 

= 2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴. 𝐶𝑜𝑠𝐴 + (1 − 2𝑠𝑖𝑛2𝐴)𝑠𝑖𝑛𝐴 

= 2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠2𝐴 + (1 − 2 𝑠𝑖𝑛2𝐴)𝑠𝑖𝑛𝐴 

= 2𝑠𝑖𝑛𝐴 (1 − 𝑠𝑖𝑛2𝐴) + (1 − 2 𝑠𝑖𝑛2𝐴)𝑠𝑖𝑛𝐴 

= 2𝑠𝑖𝑛𝐴 − 2𝑠𝑖𝑛3𝐴 + 𝑠𝑖𝑛𝐴 − 2sin3A 
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= 3𝑠𝑖𝑛𝐴 − 4𝑠𝑖𝑛3𝐴 

 o;}u/L, 

𝑐𝑜𝑠2𝐴    = cos (2𝐴 + 𝐴) 

= 𝑐𝑜𝑠2𝐴 𝑐𝑜𝑠𝐴 − 𝑠𝑖𝑛2𝐴 𝑠𝑖𝑛𝐴 

= (2𝑐𝑜𝑠2𝐴 − 1)𝑐𝑜𝑠𝐴 − 2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴 𝑠𝑖𝑛𝐴 

= (2𝑐𝑜𝑠2𝐴 − 1)𝑐𝑜𝑠𝐴 − 2𝑠𝑖𝑛2𝐴 𝑐𝑜𝑠𝐴  

= (2𝑐𝑜𝑠2𝐴 − 1)𝑐𝑜𝑠𝐴 − 2(1 − 𝑐𝑜𝑠2𝐴 )𝑐𝑜𝑠𝐴 

= 2𝑐𝑜𝑠3𝐴 − 𝑐𝑜𝑠𝐴 − 2𝑐𝑜𝑠𝐴 + 2𝑐𝑜𝑠3𝐴 

= 4𝑐𝑜𝑠3𝐴 − 3𝑐𝑜𝑠𝐴 

 / 𝑡𝑎𝑛3𝐴 = tan (2𝐴 + 𝐴) 

   =
𝑡𝑎𝑛2𝐴+𝑡𝑎𝑛𝐴

1−𝑡𝑎𝑛2𝐴 𝑡𝑎𝑛𝐴
 

   =
2𝑡𝑎𝑛𝐴

1−𝑡𝑎𝑛2𝐴
+𝑡𝑎𝑛𝐴

1−
2𝑡𝑎𝑛𝐴

1−𝑡𝑎𝑛2𝐴
∙𝑡𝑎𝑛𝐴

 

   =
2𝑡𝑎𝑛𝐴+𝑡𝑎𝑛𝐴−𝑡𝑎𝑛3𝐴

1−𝑡𝑎𝑛2𝐴
1−𝑡𝑎𝑛2𝐴−2𝑡𝑎𝑛2𝐴

1−𝑡𝑎𝑛2𝐴

 

   =
3𝑡𝑎𝑛𝐴−𝑡𝑎𝑛3𝐴

1−3𝑡𝑎𝑛2𝐴
 

 k]ml/, 𝑠𝑖𝑛3𝐴 = 3𝑠𝑖𝑛𝐴 − 4𝑠𝑖𝑛3𝐴 

 cyjf, 4𝑠𝑖𝑛3𝐴 = 3𝑠𝑖𝑛𝐴 − 𝑠𝑖𝑛3𝐴 

  cyjf, sin3A =
3𝑠𝑖𝑛𝐴−𝑠𝑖𝑛3𝐴

4
 

 / 𝑐𝑜𝑠3𝐴 = 4𝑐𝑜𝑠3𝐴 − 3𝑐𝑜𝑠𝐴 

 cyjf, 4𝑐𝑜𝑠3𝐴 = 𝑐𝑜𝑠3𝐴 − 3𝑐𝑜𝑠𝐴 

 cyjf, 𝑐𝑜𝑠3𝐴 =
𝑐𝑜𝑠3𝐴−3𝑐𝑜𝑠𝐴

4
 

pbfx/0fx¿  

1. (a) olb 𝑠𝑖𝑛𝐴 =
1

2
 eP 𝑠𝑖𝑛2𝐴, 𝑐𝑜𝑠2𝐴 / 𝑡𝑎𝑛2𝐴 sf] dfg kQf nufpg'xf];\ . 

 (b) olb 𝑠𝑖𝑛𝐴 =
3

5
 eP 𝑠𝑖𝑛3𝐴 sf] dfg kQf nufpg'xf];\ . 
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 ;dfwfg  

(a) oxfF, 𝑠𝑖𝑛𝐴 =
1

2
 

 / 𝑐𝑜𝑠𝐴 = √1 − 𝑠𝑖𝑛2𝐴 

   = √1 − (
1

2
)

2
 

   = √1 −
1

4
 

   = √
4−1

4
 

   = √
3

4
 =

√3

2
 

 ca, 𝑠𝑖𝑛2𝐴 = 2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴 

   = 2 ∙
1

2
∙

√3

2
=

√3

2
 

 𝑐𝑜𝑠2𝐴    = 1 − 2𝑠𝑖𝑛2𝐴 

   = 1 − 2 (
1

2
)

2  
 

   = 1 − 2 (
1

4
) 

   = 1 −
1

2
 =

1

2
 

 / 𝑡𝑎𝑛2𝐴 =
𝑠𝑖𝑛2𝐴

𝑐𝑜𝑠2𝐴
 

   =
√3

2
1

2

 = √3 

(b) oxfF, 𝑠𝑖𝑛𝐴 =
3

5
 

 ca, 𝑠𝑖𝑛3𝐴 = 3𝑠𝑖𝑛𝐴 − 4𝑠𝑖𝑛3𝐴 

    = 3 ∙
3

5
− 4 (

3

5
)

3

 

    =
9

5
−

108

125
 

    =
225−108

125
 

    =
117

125
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2. k|dfl0ft ug'{xf];\ M 𝑐𝑜𝑡𝐴 = ±√
1+𝑐𝑜𝑠2𝐴

1−𝑐𝑜𝑠2𝐴
 

 ;dfwfg  

xfdLnfO{ yfxf 5, 𝑐𝑜𝑠2𝐴 =
1+𝑐𝑜𝑠2𝐴

2
 

cyjf, 𝑐𝑜𝑠𝐴 = ± √
1+𝑐𝑜𝑠2𝐴

2
 

/ 𝑠𝑖𝑛2𝐴 =
1−𝑐𝑜𝑠2𝐴

2
 

cyjf, 𝑠𝑖𝑛𝐴 = ±√
1−𝑐𝑜𝑠2𝐴

2
 

ca, afofF kIf = 𝑐𝑜𝑡𝐴 

   =
𝑐𝑜𝑠𝐴

𝑠𝑖𝑛𝐴
 

   =
±√

1+𝑐𝑜𝑠2𝐴

2

±√
1−𝑐𝑜𝑠2𝐴

2

 

   = ±√
1+𝑐𝑜𝑠2𝐴

2
1−𝑐𝑜𝑠2𝐴

2

 

   = ±√
1+𝑐𝑜𝑠2𝐴

1−𝑐𝑜𝑠2𝐴
 

   =  bfofFkIf k|dfl0ft eof] . 

3. k|dfl0ft ug'{xf];\ M 𝑠𝑖𝑛2𝐴 =
2𝑐𝑜𝑡𝐴

𝑐𝑜𝑡2𝐴+1
 

 ;dfwfg  

oxfF, afofF kIf = 𝑠𝑖𝑛2𝐴 

  = 2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴 

  =
2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴

1
 

  =
2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴

𝑐𝑜𝑠2𝐴+𝑠𝑖𝑛2𝐴
 

  =
2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴

𝑠𝑖𝑛2𝐴
𝑐𝑜𝑠2𝐴+𝑠𝑖𝑛2𝐴

𝑠𝑖𝑛2𝐴
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  =
2𝑐𝑜𝑠𝐴

𝑠𝑖𝑛𝐴
𝑐𝑜𝑠2𝐴

𝑠𝑖𝑛2𝐴
+

𝑠𝑖𝑛2𝐴

𝑐𝑜𝑠2𝐴

 =
2𝑐𝑜𝑡𝐴

𝑐𝑜𝑡2𝐴+1
 

  = bfofF kIf k|dfl0ft eof] . 

4. k|dfl0ft ug'{xf];\ M 
1−𝑐𝑜𝑠2𝐴

𝑠𝑖𝑛2𝐴
= 𝑡𝑎𝑛𝐴 

;dfwfg  

oxfF, afofF kIf  =
1−𝑐𝑜𝑠2𝐴

𝑠𝑖𝑛2𝐴
 

=
1 − (1 − 2𝑠𝑖𝑛2𝐴)

2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴
 

=
1 − 1 + 2𝑠𝑖𝑛2𝐴

2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴
 

=
2𝑠𝑖𝑛2𝐴

2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴
 

=
𝑠𝑖𝑛𝐴

𝑐𝑜𝑠𝐴
= 𝑡𝑎𝑛𝐴 

= bfofF kIf k|dfl0ft eof] . 

5. k|dfl0ft ug'{xf];\ M 2𝑠𝑖𝑛2 (
𝜋

4
− 𝐴) = 1 − 𝑠𝑖𝑛2𝐴 

;dfwfg 

oxfF, afofF kIf  = 2𝑠𝑖𝑛2 (
𝜋

4
− 𝐴) 

   = 2[sin (
𝜋

4
− 𝐴)]2

 

   = 2(𝑠𝑖𝑛
𝜋

4
∙ 𝑐𝑜𝑠𝐴 − 𝑐𝑜𝑠

𝜋

4
∙ 𝑠𝑖𝑛𝐴) 

   = 2 (
1

√2
𝑐𝑜𝑠𝐴 −

1

√2
𝑠𝑖𝑛𝐴)

2
 

   = 2 [
1

√2
(𝑐𝑜𝑠𝐴 − 𝑠𝑖𝑛𝐴)]

2
 

   = 2 ∙
1

2
(cos2A– 2cosA sinA + sin2A)   

   = 1 − 2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴 

   = 1 − 𝑠𝑖𝑛2𝐴 

   = bfofF kIf k|dfl0ft eof] . 
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6. olb 𝑐𝑜𝑠𝐴 =
1

2
(𝑎 +

1

𝑎
) eP k|dfl0ft ug'{xf];\ M 𝑐𝑜𝑠3𝐴 =

1

2
(𝑎3 +

1

𝑎3) 

;dfwfg 

oxfF,   𝑐𝑜𝑠𝐴 =
1

2
(𝑎 +

1

𝑎
) 

ca, afofF kIf     = 𝑐𝑜𝑠3𝐴 

   = 4 cos3A − 3𝑐𝑜𝑠𝐴 

   = 4 {
1

2
(𝑎 +

1

𝑎
)}

3
− 3 ∙

1

2
(𝑎 +

1

𝑎
) 

   = 4 ∙
1

8
{𝑎3 + (

1

𝑎
)

3
+ 3 𝑎 ∙

1

𝑎
(𝑎 +

1

𝑎
)} −

3

2
(𝑎 +

1

𝑎
) 

   =
1

2
(𝑎3 +

1

𝑎3) +
3

2
(𝑎 +

1

𝑎
) −

3

2
(𝑎 +

1

𝑎
) 

   =
1

2
(𝑎3 +

1

𝑎3) 

   = bfofF kIf k|dfl0ft eof] . 

7. k|dfl0ft ug'{xf];\ M 4(cos310° + 𝑠𝑖𝑛320°) = 3(𝑐𝑜𝑠10° + 𝑠𝑖𝑛20°) 

;dfwfg  

oxfF,  

afofF kIf   = 4(cos310° + 𝑠𝑖𝑛320°)  

  = 4 cos310° + 4𝑠𝑖𝑛320°
 

  = 𝑐𝑜𝑠3 × 10° +3 𝑐𝑜𝑠10° + 3𝑠𝑖𝑛20° − 𝑠𝑖𝑛3 × 20°
 

  = 𝑐𝑜𝑠30° +3 (𝑐𝑜𝑠10° + 𝑠𝑖𝑛20°) − 𝑠𝑖𝑛60°
 

  =
√3

2
+ 3(𝑐𝑜𝑠10° + 𝑠𝑖𝑛20°) −

√3

2
 

  = 3(𝑐𝑜𝑠10° + 𝑠𝑖𝑛20°) 

  = bfofF kIf k|dfl0ft eof] . 
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cEof; 5.1 

1.  (a) ckjTo{sf]0f eg]sf] s] xf] < pbfx/0f;lxt k|i6 kfg'{xf];\ . 

 (b) 𝑠𝑖𝑛2𝐴 nfO{ 𝑠𝑖𝑛𝐴 / 𝑐𝑜𝑠𝐴 sf ¿kdf n]Vg'xf];\ . 

 (c) 𝑡𝑎𝑛2𝐴 nfO{ 𝑠𝑖𝑛𝐴 / 𝑐𝑜𝑠𝐴 sf ¿kdf n]Vg'xf];\ . 

 (d) 𝑐𝑜𝑠2𝐴 nfO{,(𝑖) 𝑠𝑖𝑛𝐴 / 𝑐𝑜𝑠𝐴 sf ¿kdf n]Vg'xf];\ . 

  (ii) sinA sf ¿kdf n]Vg'xf];\ . 

  (iii) cosA sf ¿kdf n]Vg'xf];\ . 

  (iv) tanA sf ¿kdf n]Vg'xf];\ . 

 (e) sin3A nfO{ sinA sf ¿kdf n]Vg'xf];\ . 

 (f)  cos3x nfO{ cosx sf ¿kdf n]Vg'xf];\ . 

 (g)  tan3y nfO{ tany sf ¿kdf n]Vg'xf];\ . 

2.  (a)  olb 𝑠𝑖𝑛𝐴 =
4

5
 eP 𝑠𝑖𝑛2𝐴, 𝑐𝑜𝑠2𝐴 / 𝑡𝑎𝑛2𝐴 sf] dfg kQf nufpg'xf];\ . 

 (b) olb 𝑠𝑖𝑛𝐴 =
5

13
 eP 𝑠𝑖𝑛2𝐴, 𝑐𝑜𝑠2𝐴 / 𝑡𝑎𝑛2𝐴 sf] dfg kQf nufpg'xf];\ . 

 (c) olb 𝑐𝑜𝑠𝐴 =
√3

2
 eP 𝑠𝑖𝑛2𝐴, 𝑐𝑜𝑠2𝐴 / 𝑡𝑎𝑛2𝐴 sf] dfg kQf nufpg'xf];\ . 

 (d) olb 𝑐𝑜𝑠𝐴 =
7

25
 eP 𝑠𝑖𝑛2𝐴, 𝑐𝑜𝑠2𝐴 / 𝑡𝑎𝑛2𝐴 sf] dfg kQf nufpg'xf];\ . 

 (e) olb 𝑡𝑎𝑛𝐴 =
3

4
 eP 𝑠𝑖𝑛2𝐴, 𝑐𝑜𝑠2𝐴 / 𝑡𝑎𝑛2𝐴 sf] dfg kQf nufpg'xf];\ . 

 (f) olb 𝑡𝑎𝑛𝐴 =
1

√3
 eP 𝑠𝑖𝑛2𝐴, 𝑐𝑜𝑠2𝐴 / 𝑡𝑎𝑛2𝐴 sf] dfg kQf nufpg'xf];\ . 

 (g) olb 𝑠𝑖𝑛𝜃 =
1

2
 eP 𝑠𝑖𝑛3𝜃 / 𝑐𝑜𝑠3𝜃 sf] dfg kQf nufpg'xf];\ . 

 (h) olb 𝑐𝑜𝑠𝜃 =
√3

2
 eP 𝑐𝑜𝑠3𝜃 / 𝑠𝑖𝑛3𝜃 sf] dfg kQf nufpg'xf];\ . 

 (i) olb 𝑐𝑜𝑠𝛽 =
4

5
 eP 𝑠𝑖𝑛3𝛽 / 𝑐𝑜𝑠3𝛽 sf] dfg kQf nufpg'xf];\ . 

 (j) olb 𝑠𝑖𝑛𝑥 =
√3

2
 eP 𝑐𝑜𝑠3𝑥 / 𝑠𝑖𝑛3𝑥 sf] dfg kQf nufpg'xf];\ . 

 (k) olb 𝑡𝑎𝑛𝛼 =
1

2
 eP 𝑡𝑎𝑛3𝛼 sf] dfg kQf nufpg'xf];\ . 

 (l) olb 𝑡𝑎𝑛𝜃 =
1

√2
 eP 𝑡𝑎𝑛3𝜃 sf] dfg kQf nufpg'xf];\ . 
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3.  k|dfl0ft ug'{xf];\ M 

(a) 𝑠𝑖𝑛𝐴 = ±√
1−𝑐𝑜𝑠2𝐴

2
  (b) 𝑐𝑜𝑠𝐴 = ±√

1+𝑐𝑜𝑠2𝐴

2
 

(c) 𝑡𝑎𝑛𝐴 = ±√
1−𝑐𝑜𝑠2𝐴

1+𝑐𝑜𝑠2𝐴
  (d) 𝑐𝑜𝑡2𝐴 =

𝑐𝑜𝑡2𝐴−1

2𝑐𝑜𝑡𝐴
 

(e) 𝑐𝑜𝑠2𝐴 =
𝑐𝑜𝑡2𝐴−1

𝑐𝑜𝑡2𝐴+1
  (f) 𝑐𝑜𝑠𝑒𝑐2𝐴 =

𝑐𝑜𝑡2𝐴+1

2𝑐𝑜𝑡𝐴
 

4.  k|dfl0ft ug'{xf];\ M 

(a) 
𝑠𝑖𝑛2𝐴

1−𝑐𝑜𝑠2𝐴
= 𝑐𝑜𝑡𝐴  (b) 

𝑠𝑖𝑛2𝐴

1−𝑐𝑜𝑠2𝐴
= 𝑡𝑎𝑛𝐴 

(c) 
1−𝑐𝑜𝑠2𝐴

1+𝑐𝑜𝑠2𝐴
= 𝑡𝑎𝑛2𝐴  (d) 

1+𝑠𝑖𝑛2𝐴

𝑐𝑜𝑠2𝐴
=

𝑐𝑜𝑠𝐴+𝑠𝑖𝑛𝐴

𝑐𝑜𝑠𝐴−𝑠𝑖𝑛𝐴
 

(e) 
𝑐𝑜𝑠2𝐴

1+𝑠𝑖𝑛2𝐴
=

1−𝑡𝑎𝑛𝐴

1+𝑡𝑎𝑛𝐴
  (f) 

1−𝑐𝑜𝑠2𝐴+𝑠𝑖𝑛2𝐴

1+𝑐𝑜𝑠2𝐴+𝑠𝑖𝑛2𝐴
= 𝑡𝑎𝑛𝐴 

(g) 
𝑠𝑖𝑛𝐴+𝑠𝑖𝑛2𝐴

1+𝑐𝑜𝑠𝐴+𝑐𝑜𝑠2𝐴
= 𝑡𝑎𝑛𝐴 (h) 𝑐𝑜𝑠2𝐴 =

𝑐𝑜𝑡𝐴−𝑡𝑎𝑛𝐴

𝑐𝑜𝑡𝐴+𝑡𝑎𝑛𝐴
 

(i) 𝑡𝑎𝑛𝛼 + 𝑐𝑜𝑡𝛼 = 2𝑐𝑜𝑠𝑒𝑐2𝛼 (j) 𝑡𝑎𝑛𝜃 + 𝑐𝑜𝑡𝜃 = −2𝑐𝑜𝑠𝑒𝑐2𝜃 

5.  k|dfl0ft ug'{xf];\ M 

(a) cot (𝐴 +
𝜋

4
) − tan (𝐴 −

𝜋

4
) =

2𝑐𝑜𝑠2𝐴

1+𝑠𝑖𝑛2𝐴
 

(b) 𝑐𝑜𝑠2 (
𝜋

4
− 𝐵) − 𝑠𝑖𝑛2 (

𝜋

4
− 𝐵) = 𝑠𝑖𝑛2𝐵  

(c) tan (𝐶 +
𝜋

4
) + tan (𝐶 −

𝜋

4
) = 2𝑡𝑎𝑛2𝐶 

(d) tan (𝛼 +
𝜋

4
) − tan (𝛼 −

𝜋

4
) = 2𝑠𝑒𝑐2𝛼 

(e) 𝑡𝑎𝑛 (
𝜋

4
+ 𝐵) =

𝑐𝑜𝑠2𝐵

1−𝑠𝑖𝑛2𝐵
 

(f) 
1−𝑡𝑎𝑛2(

𝜋

4
−𝜃)

1+𝑡𝑎𝑛2(
𝜋

4
−𝜃)

= 𝑠𝑖𝑛2𝜃  

6.  k|dfl0ft ug'{xf];\ M 

(a) 
1+𝑠𝑖𝑛2𝐴

1−𝑠𝑖𝑛2𝐴
= (

𝑐𝑜𝑡𝐴+1

𝑐𝑜𝑡𝐴−1
)

2

 

(b) 𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃 𝑐𝑜𝑠2𝛽 = 𝑐𝑜𝑠22𝛽 + 𝑠𝑖𝑛2𝛽 𝑐𝑜𝑠2𝜃 

(c) (1 + 𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃)2 = 4𝑐𝑜𝑠2𝜃(1 + 𝑠𝑖𝑛2𝜃) 

(d) (𝑐𝑜𝑠2𝜃 + 1)(2𝑐𝑜𝑠𝜃 − 1)(2𝑐𝑜𝑠𝜃 − 1) = 2𝑐𝑜𝑠4𝜃 + 1 

(e) (𝑐𝑜𝑠2𝜃 + 1)(2𝑐𝑜𝑠𝜃 − 1)(2𝑐𝑜𝑠𝜃 − 1)(2𝑐𝑜𝑠2𝜃 − 1) = 2𝑐𝑜𝑠8𝜃 
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(f) √2 + √2 + 2cos4θ = 2𝑐𝑜𝑠𝜃 

(g) √2 + √2 + √√2 + 2cos8θ = 2𝑐𝑜𝑠𝜃 

(h) 𝑠𝑖𝑛2𝜃 𝑐𝑜𝑠2𝛽 − 𝑠𝑖𝑛2𝛽 𝑐𝑜𝑠2𝜃 = 𝑐𝑜𝑠2𝛽 − 𝑐𝑜𝑠2𝜃 

(i) 
𝑐𝑜𝑠3𝐴+𝑠𝑖𝑛3𝐴

𝑐𝑜𝑠𝐴+𝑠𝑖𝑛𝐴
= 1 −

1

2
𝑠𝑖𝑛2𝐴 

(j) 𝑐𝑜𝑠6𝐴 + 𝑠𝑖𝑛6𝐴 =
1

4
(1 + 3𝑐𝑜𝑠22𝐴) 

7.  (a) olb 𝑠𝑖𝑛𝜃 =
1

2
(𝑝 +

1

𝑝
) eP k|dfl0ft ug'{xf];\ M 𝑠𝑖𝑛3𝜃 =

1

2
(𝑝3 +

1

𝑝3
) 

 (b)  olb 𝑐𝑜𝑠𝜃 =
1

2
(𝑏 +

1

𝑏
) eP k|dfl0ft ug'{xf];\ M 𝑐𝑜𝑠3𝜃 =

1

2
(𝑏3 +

1

𝑏3
) 

8.  k|dfl0ft ug'{xf];\ M 

(a) 𝑐𝑜𝑠320° + 𝑠𝑖𝑛310° =
3

4
(𝑐𝑜𝑠20° + 𝑠𝑖𝑛10°) 

(b) 𝑐𝑜𝑡3𝐴 =
𝑐𝑜𝑡3𝐴−3𝑐𝑜𝑡𝐴

3𝑐𝑜𝑡2𝐴−1
 

(c) 𝑐𝑜𝑠3𝐴 𝑐𝑜𝑠3𝐴 + 𝑠𝑖𝑛3𝐴 𝑠𝑖𝑛3𝐴 = 𝑐𝑜𝑠32𝐴 

(d) 4(𝑐𝑜𝑠320° + 𝑠𝑖𝑛350°) = 3(𝑐𝑜𝑠20° + 𝑠𝑖𝑛50°) 

(e) 𝑡𝑎𝑛𝐴 + tan (
𝜋

3
+ 𝐴) + tan (

2𝜋

3
− 𝐴) = 3𝑡𝑎𝑛3𝐴 

9.  k|dfl0ft ug'{xf];\ M 

(a) 𝑠𝑖𝑛4𝐴 =
1

8
(3 − 4𝑐𝑜𝑠2𝐴 + 𝑐𝑜𝑠4𝐴) 

(b) 𝑐𝑜𝑠4𝐴 = 3 + 4𝑐𝑜𝑠2𝐴 + 𝑐𝑜𝑠4𝐴 

(c) 𝑐𝑜𝑠5𝐴 = 16𝑐𝑜𝑠5𝐴 − 20𝑐𝑜𝑠3𝐴 + 5𝑐𝑜𝑠𝐴 

(d) 𝑠𝑖𝑛5𝐴 = 16𝑠𝑖𝑛5𝐴 − 20𝑠𝑖𝑛3𝐴 + 5𝑠𝑖𝑛𝐴 

10.  𝑠𝑖𝑛𝑒  / 𝑐𝑜𝑠𝑖𝑛𝑒  sf ckjTo{sf]0fx¿sf ;DaGwx¿ k|of]u u/L 𝑠𝑖𝑛18°, 𝑠𝑖𝑛36°  / 

𝑠𝑖𝑛54° sf dfgx¿ kQf nufpg'xf];\ . tL dfgx¿ k|of]u u/L 𝑐𝑜𝑠18°, 𝑐𝑜𝑠36°  / 

𝑐𝑜𝑠54° tyf 𝑡𝑎𝑛18°, 𝑡𝑎𝑛36° / 𝑡𝑎𝑛54° sf dfgx¿;d]t kQf nufO{ k/LIf0f u/L 

Pp6f k|ltj]bg tof/ ug'{xf];\ . 
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5.2 ckjt{s sf]0fsf] lqsf]0fldtLo cg'kftx¿  

 (Trigonometric Ratios of Sub-multiple Angles) 

s'g} sf]0f A sf ckjt{s sf]0fx¿ s] s] x'g ;S5g\ < s] 
𝐴

2
,

𝐴

3
,

𝐴

4
, … … … …

𝐴

𝑛
, 𝑛 ∈ 𝑁, 

sf]0f A sf ckjt{s sf]0f x'g\ < 5nkmn ug'{xf];\ . 

 ckjTo{ sf]0f 2𝐴  sf 𝑠𝑖𝑛𝑒, 𝑐𝑜𝑠𝑖𝑛𝑒  / 𝑡𝑎𝑛𝑔𝑒𝑛𝑡  sf cg'kftx¿sf] ;"rL tof/  

 kfg'{xf];\  . To:t} 𝑠𝑖𝑛3𝐴, 𝑐𝑜𝑠3𝐴  / 𝑡𝑎𝑛3𝐴  sf ;"qx¿;d]t 5nkmn u/L ;"rL 

 agfpg'xf];\ . 

ckjTo{ sf]0fx¿ 𝑠𝑖𝑛2𝐴, 𝑐𝑜𝑠2𝐴 / 𝑡𝑎𝑛2𝐴  sf ;DaGwx¿ k|of]u u/L sf]0f 𝐴  sf 

lqsf]0fldtLo cg'kftx¿nfO{ ckjt{s sf]0f 
A

2
 sf ¿kdf lgDgfg';f/ JoSt ug{ ;lsG5 M 

 xfdLnfO{ yfxf 5, 

 𝑠𝑖𝑛𝐴 = 𝑠𝑖𝑛2 ∙
𝐴

2
 

  = 2𝑠𝑖𝑛 ∙
𝐴

2
𝑐𝑜𝑠

𝐴

2
 

 o;}u/L, 

  𝑐𝑜𝑠𝐴 = 𝑐𝑜𝑠2 ∙
𝐴

2
 

   = 𝑐𝑜𝑠2 𝐴

2
− 𝑠𝑖𝑛2 𝐴

2
 

 k'gM 𝑐𝑜𝑠𝐴 = 𝑐𝑜𝑠2 ∙
𝐴

2
 

   = 2𝑐𝑜𝑠2 𝐴

2
− 1 

 / 𝑐𝑜𝑠𝐴   = 𝑐𝑜𝑠2 ∙
𝐴

2
 

   = 1 − 2𝑠𝑖𝑛2 𝐴

2
 

 ca, 𝑡𝑎𝑛𝐴 = 𝑡𝑎𝑛 2 ∙
𝐴

2
 

   =
2tan 

A

2

1−tan2  A

2

 

 / 𝑠𝑖𝑛𝐴  = 𝑠𝑖𝑛2 ∙
𝐴

2
 

   =
2𝑡𝑎𝑛

𝐴

2

1+𝑡𝑎𝑛2𝐴

2

 

 / 𝑐𝑜𝑠𝐴 = 𝑐𝑜𝑠2 ∙
𝐴

2
 =

1−𝑡𝑎𝑛2 𝐴

2

1+𝑡𝑎𝑛2 𝐴

2
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To};u/L 𝑠𝑖𝑛3𝐴, 𝑐𝑜𝑠3𝐴 / 𝑡𝑎𝑛3𝐴 sf ;"qx¿ k|of]u u/L 𝑠𝑖𝑛𝐴, 𝑐𝑜𝑠𝐴 / 𝑡𝑎𝑛𝐴 nfO{ 

ckjt{s sf]0f 
A

3
 sf] ¿kdf lgDgfg';f/ JoSt ug{ ;lsG5 M 

 𝑠𝑖𝑛𝐴 = 𝑠𝑖𝑛3 ∙
𝐴

3
 

  = 3𝑠𝑖𝑛
𝐴

3
− 4𝑠𝑖𝑛3 𝐴

3
 

 𝑐𝑜𝑠𝐴 = 𝑐𝑜𝑠3 ∙
𝐴

3
 

  = 4 𝑐𝑜𝑠3 𝐴

3
− 3𝑐𝑜𝑠

𝐴

3
 

 / 𝑡𝑎𝑛𝐴 = 𝑡𝑎𝑛3 ∙
𝐴

3
 

   =
3 𝑡𝑎𝑛

𝐴

3
−𝑡𝑎𝑛3𝐴

3

1−3𝑡𝑎𝑛2𝐴

 3

 

dfly kQf nufOPsf ;a} ;DaGwx¿nfO{ ld>sf]0fsf ;DaGwx¿ k|of]u u/]/ klg 

k|dfl0ft ug{ ;lsG5, h:t} M 

 𝑠𝑖𝑛𝐴 = sin (
𝐴

2
+

𝐴

2
) 

  = 𝑠𝑖𝑛
𝐴

2
 𝑐𝑜𝑠

𝐴

2
+ 𝑐𝑜𝑠

𝐴

2
 𝑠𝑖𝑛

𝐴

2
 

  = 𝑠𝑖𝑛
𝐴

2
 𝑐𝑜𝑠

𝐴

2
+ 𝑠𝑖𝑛

𝐴

2
𝑐𝑜𝑠

𝐴

2
 

  = 2𝑠𝑖𝑛
𝐴

2
 𝑐𝑜𝑠

𝐴

2
 

 /  𝑠𝑖𝑛𝐴 = sin (
2𝐴

3
+

𝐴

3
) 

   = 𝑠𝑖𝑛
2𝐴

3
∙ 𝑐𝑜𝑠

𝐴

3
+ 𝑐𝑜𝑠

2𝐴

3
∙ 𝑠𝑖𝑛

𝐴

3
 

   = 2𝑠𝑖𝑛
𝐴

3
∙ 𝑐𝑜𝑠

𝐴

3
∙ 𝑐𝑜𝑠

𝐴

3
+ (1 − 2𝑠𝑖𝑛2 𝐴

3
) 𝑠𝑖𝑛

𝐴

3
 

   = 2𝑠𝑖𝑛
𝐴

3
∙ 𝑐𝑜𝑠2 𝐴

3
+ (1 − 2𝑠𝑖𝑛2 𝐴

3
) 𝑠𝑖𝑛

𝐴

3
 

   = 2𝑠𝑖𝑛
𝐴

3
(1 − 𝑠𝑖𝑛2 𝐴

3
) + (1 − 2𝑠𝑖𝑛2 𝐴

3
) 𝑠𝑖𝑛

𝐴

3
 

   = 2𝑠𝑖𝑛
𝐴

3
− 2𝑠𝑖𝑛3 𝐴

3
+ 𝑠𝑖𝑛

𝐴

3
− 2𝑠𝑖𝑛3 𝐴

3
 

   = 3𝑠𝑖𝑛
𝐴

3
− 4𝑠𝑖𝑛3 𝐴

3 
 . 

 afFsL ;DaGwx¿ klg o;} u/L :yflkt ug'{xf];\ . 
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pbfx/0fx¿  

1. (a) olb 𝑡𝑎𝑛
𝜃

2
=

3

4
 eP 𝑠𝑖𝑛𝜃, 𝑐𝑜𝑠𝜃 / 𝑡𝑎𝑛𝜃sf] dfg kQf nufpg'xf];\ . 

 (b) olb 𝑠𝑖𝑛
𝐴

3
=

3

5
 eP 𝑠𝑖𝑛𝐴 sf] dfg kQf nufpg'xf];\ . 

;dfwfg  

(a) oxfF, 𝑡𝑎𝑛
𝜃

2
=

3

4
 

ca, 𝑠𝑖𝑛𝜃 =
2𝑡𝑎𝑛

𝜃

2

1+𝑡𝑎𝑛2𝜃

2

 

  =
2∙

3

4

1+(
3

4
)

2 

  =
6

4

1+
9

16

 

  =
6

4
25

16

 

  =
24

25
 

𝑐𝑜𝑠𝜃 =
1 − 𝑡𝑎𝑛2 𝜃

2

1 + 𝑡𝑎𝑛2 𝜃

2

 

 =
1−(

3

4
)

2

1+(
3

4
)

2 

 =
1−

9

16

1+
9

16

 

 =
7

16
25

16

 =
7

25
 

/ 𝑡𝑎𝑛𝜃 =
2𝑡𝑎𝑛

𝜃

2

1−𝑡𝑎𝑛2𝜃

2

 

  =
2∙

3

4

1−(
3

4
)

2 

  =
6

4

1−
9

16
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  =
6

4
7

16

 

  =
24

7
 

(b) oxfF, 𝑠𝑖𝑛
𝐴

3
=

3

5
 

 ca, 𝑠𝑖𝑛𝐴 = 3𝑠𝑖𝑛
𝐴

3
− 4𝑠𝑖𝑛3 𝐴

3
 

    = 3 ×
3

5
− 4 (

3

5
)

3
 

    =
9

5
−

108

125
 

    =
225−108

125
 

    =
117

125
 

 

2. olb 𝑐𝑜𝑠30° =
√3

2
 eP 𝑠𝑖𝑛15° sf] dfg kQf nufpg'xf];\ . 

 ;dfwfg  

oxfF, 

𝐴 = 30° dfgf}F 

ta, 
𝐴

2
=

30°

2
= 15° x'G5 . 

ca, 𝑐𝑜𝑠𝐴 = 1 − 2𝑠𝑖𝑛2 𝐴

2
 

cyjf, 𝑐𝑜𝑠30° = 1 − 2𝑠𝑖𝑛215° 

cyjf, 
√3

2
= 1 − 2𝑠𝑖𝑛215° 

cyjf, 2𝑠𝑖𝑛215° = 1 −
√3

2
 

cyjf, 2𝑠𝑖𝑛215° =
2−√3

2
 

cyjf, 𝑠𝑖𝑛215° =
2−√3

4
 

cyjf, 𝑠𝑖𝑛215° =
4−2√3

8
 

cyjf, 𝑠𝑖𝑛215° =
3−2√3+1

8
 

cyjf, 𝑠𝑖𝑛215° =
(√3)

2
−2.√3.1+12

8
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cyjf, (𝑠𝑖𝑛15°)2 = (
√3−1

2√2
)

2

 

∴ sin15° =
√3−1

2√2
 

 

3. k|dfl0ft ug'{xf];\ M 
1+𝑠𝑖𝑛𝜃−𝑐𝑜𝑠𝜃

1+𝑠𝑖𝑛𝜃+𝑐𝑜𝑠𝜃
= 𝑡𝑎𝑛

𝜃

2
 

 ;dfwfg  

 afofF kIf =
1+𝑠𝑖𝑛𝜃−𝑐𝑜𝑠𝜃

1+𝑠𝑖𝑛𝜃+𝑐𝑜𝑠𝜃
 

   =
1+2𝑠𝑖𝑛

𝜃

2
 𝑐𝑜𝑠

𝜃

2
−(1−2𝑠𝑖𝑛2𝜃

2
)

1+2𝑠𝑖𝑛
𝜃

2
 𝑐𝑜𝑠

𝜃

2
+2𝑐𝑜𝑠2𝜃

2
   −1

 

   =
1+2𝑠𝑖𝑛

𝜃

2
 𝑐𝑜𝑠

𝜃

2
−1+2𝑠𝑖𝑛2𝜃

2

2𝑠𝑖𝑛
𝜃

2
  𝑐𝑜𝑠

𝜃

2
+2𝑐𝑜𝑠2𝜃

2

 

   =
2𝑠𝑖𝑛

𝜃

2
(𝑐𝑜𝑠

𝜃

2
+𝑠𝑖𝑛

𝜃

2
)

2𝑐𝑜𝑠
𝜃

2
(𝑠𝑖𝑛

𝜃

2
+𝑐𝑜𝑠

𝜃

2
)
 

   = 𝑡𝑎𝑛
𝜃

2
 

   = bfofF kIf k|dfl0ft eof] . 

4. k|dfl0ft ug'{xf];\ M tan (
𝜋

4
+

𝐴

2
) = 𝑠𝑒𝑐𝐴 + 𝑡𝑎𝑛𝐴 

;dfwfg   

oxfF, afofF kIf = tan (
𝜋

4
+

𝐴

2
) 

  =
tan

𝜋

4
+𝑡𝑎𝑛

A

2

1−tan
𝜋

4
𝑡𝑎𝑛

𝐴

2

 

  =
1 + 𝑡𝑎𝑛

A

2

1−1.tan
𝐴

2

 

  =

1 +
𝑠𝑖𝑛

𝐴
2

𝑐𝑜𝑠
𝐴
2

1−
𝑠𝑖𝑛

𝐴
2

𝑐𝑜𝑠
𝐴
2

 =

𝑐𝑜𝑠
𝐴
2

+𝑠𝑖𝑛
𝐴
2

𝑐𝑜𝑠
𝐴
2

𝑐𝑜𝑠
𝐴
2

−𝑠𝑖𝑛
𝐴
2

𝑐𝑜𝑠
𝐴
2

 

  =
𝑐𝑜𝑠

𝐴

2
+𝑠𝑖𝑛

𝐴

2

𝑐𝑜𝑠
𝐴

2
−𝑠𝑖𝑛

𝐴

2

×
𝑐𝑜𝑠

𝐴

2
+𝑠𝑖𝑛

𝐴

2

𝑐𝑜𝑠
𝐴

2
+𝑠𝑖𝑛

𝐴

2
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  =
(𝑐𝑜𝑠

𝐴

2
+𝑠𝑖𝑛

𝐴

2
)

2

𝑐𝑜𝑠2𝐴

2
−𝑠𝑖𝑛2𝐴

2

 

  =
𝑐𝑜𝑠2𝐴

2
+2𝑆𝑖𝑛

𝐴

2
𝑐𝑜𝑠

𝐴

2
+𝑠𝑖𝑛2𝐴

2

𝑐𝑜𝑠𝐴
 

  =
1+2𝑠𝑖𝑛

𝐴

2
 𝑐𝑜𝑠

𝐴

2

𝑐𝑜𝑠𝐴
 

  =
1+𝑠𝑖𝑛𝐴

𝑐𝑜𝑠𝐴
 

  =
1

𝑐𝑜𝑠𝐴
+

𝑠𝑖𝑛𝐴

𝑐𝑜𝑠𝐴
 

  = 𝑠𝑒𝑐𝐴 + 𝑡𝑎𝑛𝐴 

  = bfofF kIf k|dfl0ft eof] . 

 

cEof; 5.2 

1. (a)  ckjt{s eg]sf] j]m xf] < pbfx/0f;lxt n]Vg'xf];\ . 

 (b) sinA, cosA / tanA sf cg'kftx¿ 
A

2
 sf ¿kdf n]Vg'xf];\ . 

 (c) 𝑠𝑖𝑛𝐴, 𝑐𝑜𝑠𝐴 / 𝑡𝑎𝑛𝐴 sf cg'kftx¿ 
𝐴

3
 sf ¿kdf s] s] x'G5g\, n]Vg'xf];\ . 

2. (a) olb 𝑡𝑎𝑛
𝜃

2
=

4

3
 eP 𝑠𝑖𝑛𝜃, 𝑐𝑜𝑠𝜃 / 𝑡𝑎𝑛𝜃 sf] dfg kQf nufpg'xf];\ . 

 (b) olb 𝑐𝑜𝑠
𝜃

2
=

4

5
 eP  𝑐𝑜𝑠𝜃, 𝑠𝑖𝑛𝜃 / 𝑡𝑎𝑛𝜃 sf] dfg kQf nufpg'xf];\ . 

 (c) olb 𝑠𝑖𝑛
𝜃

2
=

1

2
 eP 𝑠𝑖𝑛𝜃, 𝑐𝑜𝑠𝜃 / 𝑡𝑎𝑛𝜃 sf] dfg kQf nufpg'xf];\ . 

 (d) olb 𝑠𝑖𝑛𝜃 =
1

√2
 eP 𝑠𝑖𝑛𝜃 / 𝑐𝑜𝑠𝜃 sf] dfg kQf nufpg'xf];\ . 

 (e) olb 𝑐𝑜𝑠
𝜃

2
=

√3

2
 eP 𝑐𝑜𝑠𝜃, 𝑠𝑖𝑛𝜃 / 𝑡𝑎𝑛𝜃 sf] dfg kQf nufpg'xf];\ . 

 (f) olb 𝑡𝑎𝑛
𝜃

2
=

1

√3
 eP 𝑠𝑖𝑛𝜃, 𝑐𝑜𝑠𝜃 / 𝑡𝑎𝑛𝜃 sf] dfg kQf nufpg'xf];\ . 

3. (a) olb 𝑠𝑖𝑛
𝛼

3
=

1

2
 eP 𝑠𝑖𝑛𝛼 sf] dfg kQf nufpg''xf];\ . 

 (b) olb 𝑐𝑜𝑠
𝛼

3
=

1

√2
 eP 𝑐𝑜𝑠𝛼 sf] dfg kQf nufpg''xf];\ . 

 (c) olb 𝑡𝑎𝑛
𝜃

3
=

1

5
 eP 𝑡𝑎𝑛𝜃 sf] dfg kQf nufpg''xf];\ . 

 (d) olb 𝑠𝑖𝑛
𝜃

3
=

1

2
(𝑚 +

1

𝑚
) eP 𝑠𝑖𝑛𝜃 sf] dfg kQf nufpg''xf];\ . 
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 (e) olb 𝑐𝑜𝑠
𝜃

3
=

1

2
(𝑝 +

1

𝑝
) eP 𝑐𝑜𝑠𝜃 sf] dfg kQf nufpg''xf];\ . 

4. (a) olb 𝑐𝑜𝑠30° =
√3

2
 eP k|dfl0ft ug'{''xf];\ M 

  (i)  𝑐𝑜𝑠15° =
√3+1

2√2
 

  (ii) 𝑠𝑖𝑛15° =
√3−1

2√2
 

  (iii) 𝑡𝑎𝑛15° = 2 − √3 

(b) olb 𝑐𝑜𝑠45° =
1

√2
 eP k|dfl0ft ug'{''xf];\ M 

  (i) 𝑠𝑖𝑛22
1

2
° =

1

2
√2 − √2 

  (ii)      𝑐𝑜𝑠22
1

2
° =

1

2
√2 + √2 

  (iii)      𝑡𝑎𝑛22
1

2
° = √3 − 2√2 

5. k|dfl0ft ug'{''xf];\ M 

(a) 
𝑠𝑖𝑛𝐴

1+𝑐𝑜𝑠𝐴
= 𝑡𝑎𝑛

𝐴

2
 

(b) 
𝑠𝑖𝑛𝐴

1−𝑐𝑜𝑠𝐴
= 𝑐𝑜𝑡

𝐴

2
 

(c) 1 + 𝑠𝑖𝑛𝐴 = (𝑠𝑖𝑛
𝐴

2
+ 𝑐𝑜𝑠

𝐴

2
)

2
 

(d) 1 − 𝑠𝑖𝑛𝐴 = (𝑐𝑜𝑠
𝐴

2
− 𝑠𝑖𝑛

𝐴

2
)

2
 

(e) 
1−𝑐𝑜𝑠𝛼

1+𝑐𝑜𝑠𝛼
= 𝑡𝑎𝑛2 𝛼

2
 

(f) 
1+𝑐𝑜𝑠𝜃+𝑠𝑖𝑛𝜃

1−𝑐𝑜𝑠𝜃+𝑠𝑖𝑛𝜃
= 𝑐𝑜𝑡

𝜃

2
 

(g) 𝑐𝑜𝑡
𝐴

2
− 𝑡𝑎𝑛

𝐴

2
= 2𝑐𝑜𝑡𝐴 

(h) 2𝑐𝑜𝑠𝑒𝑐𝜃 = 𝑐𝑜𝑡
𝜃

2
+ 𝑡𝑎𝑛

𝜃

2
 

(i) 
𝑐𝑜𝑠3𝜃

2
−𝑠𝑖𝑛3𝜃

2

𝑐𝑜𝑠
𝜃

2
−𝑠𝑖𝑛

𝜃

2

= 1 +
1

2
𝑠𝑖𝑛𝜃 

(j) 
1−𝑠𝑒𝑐𝛼

𝑡𝑎𝑛𝛼
= 𝑐𝑜𝑡

𝛼

2
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6. k|dfl0ft ug'{''xf];\ M 

(a) tan (
𝜋

4
+

𝐴

2
) = √

1+𝑠𝑖𝑛𝐴

1−𝑠𝑖𝑛𝐴
   (b) tan (

𝜋

4
−

𝐴

2
) = √

1−𝑠𝑖𝑛𝐴

1+𝑠𝑖𝑛𝐴
 

(c) sec (
𝜋

4
+

𝐴

2
) sec (

𝜋

4
+

𝐴

2
) = 2𝑠𝑒𝑐𝐴 (d) tan (

𝜋

4
−

𝐴

2
) =

𝑐𝑜𝑠𝐴

1+𝑠𝑖𝑛𝐴
 

(e) cot (
𝐴

2
+

𝜋

4
) − tan (

𝐴

2
−

𝜋

4
) =

2𝑐𝑜𝑠𝐴

1+𝑠𝑖𝑛𝐴
 

 

 

5.3  lqsf]0fldtLo cg'kftx¿sf] ¿kfGt/0f -Transformation of trigonometric Ratios_ 

 ld>sf]0fsf lqsf]0fldtLo cg'kftx¿ o; k|sf/ 5g\ M 

𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐵 + 𝑐𝑜𝑠𝐴 𝑠𝑖𝑛𝐵 = sin(𝐴 + 𝐵) … … … … … … … … (𝐼) 

𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐵 − 𝑐𝑜𝑠𝐴 𝑠𝑖𝑛𝐵 = sin(𝐴 − 𝐵) … … … … … … … … (𝐼𝐼) 

𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 − 𝑠𝑖𝑛𝐴 𝑠𝑖𝑛𝐵 = cos(𝐴 + 𝐵) … … … … … … … … (𝐼𝐼𝐼) 

/ 𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 + 𝑠𝑖𝑛𝐴 𝑠𝑖𝑛𝐵 = cos(𝐴 − 𝐵) … … … … … … … (𝐼𝑉) 

;dLs/0f (I) / (II) hf]8\bf, 

2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐵 = sin(𝐴 + 𝐵) + sin(𝐴 − 𝐵) … … … … … … … … (𝑉) 

;dLs/0f (I) af6 (II) 36fpFbf, 

2𝑐𝑜𝑠𝐴 𝑠𝑖𝑛𝐵 = sin(𝐴 + 𝐵) − sin(𝐴 − 𝐵) … … … … … … … … (𝑉𝐼) 

;dLs/0f (III) / (IV) hf]8\bf, 

2𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 = cos(𝐴 + 𝐵) + cos(𝐴 − 𝐵) … … … … … … … … (𝑉𝐼𝐼) 

/ ;dLs/0f (III) af6 (IV) 36fpFbf, 

2𝑠𝑖𝑛𝐴 𝑠𝑖𝑛𝐵 = cos(𝐴 − 𝐵) − cos(𝐴 + 𝐵) … … … … … … … … (𝑉𝐼𝐼𝐼) 

;dLs/0fx¿ (V), (VI), (VII) / (VIII) n] 𝑠𝑖𝑛𝑒 / 𝑐𝑜𝑠𝑖𝑛𝑒 sf u'0fgkmnx¿nfO{ 𝑠𝑖𝑛𝑒 / 

𝑐𝑜𝑠𝑖𝑛𝑒 sf of]u jf cGt/df ¿kfGt/0f ub{5g\ . oL ;DaGwx¿ k|of]u u/L 𝑠𝑖𝑛𝑒 / 

𝑐𝑜𝑠𝑖𝑛𝑒sf u'0fgkmndf ePsf ;DaGwx¿nfO{ of]u jf cGt/df ¿kfGt/0f ug{ ;lsG5 . 

dflysf ;DaGwx¿ (V), (VI), (VII) / (VIII) df A + B = C 

/ A – B = D k|lt:yfkg u/L A / B nfO{ C / D sf ¿kdf A =
C+D

2
 / B =

C−D

2
 n] 

k|lt:yfkg ubf{ lgDg  ;DaGwx¿ k|fKt x'G5g\ M 

sinC + sinD = 2 sin (
C + D

2
) cos (

C − D

2
) … … … … … . (IX) 
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sinC − sinD = 2 cos (
C + D

2
) sin (

C − D

2
) … … … … … . (X) 

cosC + cosD = 2 cos (
C + D

2
) cos (

C − D

2
) … … … … … . (XI) 

/ cosD − cosC = 2 sin (
C+D

2
) sin (

C−D

2
) … … … … … … (XII) 

oL ;DaGwx¿ (IX), (X), (XI) / (XII) n] sine / cosine sf of]u jf cGt/x¿nfO{ 𝑠𝑖𝑛𝑒 jf 

𝑐𝑜𝑠𝑖𝑛𝑒 sf] u'0fgkmndf ¿kfGt/0f ub{5g\ . ctM 𝑠𝑖𝑛𝑒 jf 𝑐𝑜𝑠𝑖𝑛𝑒sf of]u jf cGt/df 

ePsf ;DaGwx¿nfO{ logLx¿sf] u'0fgkmndf JoSt ug'{kbf{ oL ;DaGwx¿ k|of]u ug{ 

;lsG5 . 

dfly :yflkt ¿kfGt/0fsf ;DaGwx¿ ljleGg lqsf]0fldtLo ;j{;dLsfx¿ k|dfl0ft ug{ 

dxŒjk"0f{ dflgG5g\ . 

pbfx/0fx¿  

1. tnsf sine / cosine sf u'0fgkmnx¿nfO{ sine tyf cosine sf] of]u jf cGt/df 

 ¿kfGt/0f ug'{xf];\ . 

 (a) 𝑠𝑖𝑛7𝐴𝑐𝑜𝑠3𝐴  (b) 𝑐𝑜𝑠27° 𝑐𝑜𝑠15°  (c) 𝑠𝑖𝑛52° 𝑠𝑖𝑛18° 

;dfwfg  

(a)  oxfF, 𝑠𝑖𝑛7𝐴 𝑐𝑜𝑠3𝐴 

 =
1

2
(2𝑠𝑖𝑛7𝐴 𝑐𝑜𝑠3𝐴) 

 =
1

2
[sin(7𝐴 + 3𝐴) + sin(7𝐴 − 3𝐴)] 

 =
1

2
(𝑠𝑖𝑛10𝐴 + 𝑠𝑖𝑛4𝐴) 

(b) 𝑐𝑜𝑠27° 𝑐𝑜𝑠15° 

 =
1

2
[2𝑐𝑜𝑠27° 𝑐𝑜𝑠15°] 

 =
1

2
[cos(27° + 15°) + cos(27° − 15°)] 

 =
1

2
[𝑐𝑜𝑠42° + 𝑐𝑜𝑠12°] 

 

(c)  𝑠𝑖𝑛52° 𝑠𝑖𝑛18° 

 =
1

2
[2 𝑠𝑖𝑛52° 𝑠𝑖𝑛18°] 

 =
1

2
[cos(52° − 18°) − cos(52° + 18°)] 

 =
1

2
[𝑐𝑜𝑠34° − 𝑐𝑜𝑠70°] 
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2. tnsf of]u jf cGt/nfO{ u'0fgkmnsf ¿kdf ¿kfGt/0f ug'{xf];\ . 

 (a)  𝑠𝑖𝑛55° + 𝑠𝑖𝑛25°  (b)   𝑐𝑜𝑠3𝜃– 𝑐𝑜𝑠7𝜃 

;dfwfg  

(a) oxfF, 𝑠𝑖𝑛55° + 𝑠𝑖𝑛25° 

 = 2 sin (
55°+25°

2
) cos (

55°−25°

2
) 

 = 2𝑠𝑖𝑛40°𝑐𝑜𝑠15° 

 

(b) 𝑐𝑜𝑠3𝜃 − 𝑐𝑜𝑠7𝜃 

 = 2 sin (
7𝜃+3𝜃

2
) sin (

7𝜃−3𝜃

2
) 

 = 2 𝑐𝑜𝑠5𝜃 𝑐𝑜𝑠2𝜃 

3. k|dfl0ft ug'{xf];\ M 𝑐𝑜𝑠15°𝑠𝑖𝑛75° =
2+√3

4
 

;dfwfg 

oxfF, afofF kIf = 𝑐𝑜𝑠15°𝑠𝑖𝑛75° 

=
1

2
[2𝑐𝑜𝑠15°𝑠𝑖𝑛75°] 

=
1

2
[2𝑠𝑖𝑛75°𝑐𝑜𝑠15°] 

=
1

2
[sin(15° + 75°) − sin(15° − 75°)]  

=
1

2
[sin 90° − sin(−60°)]   

=
1

2
[1 + sin60°]    

=
1

2
[1 +

√3

2
] 

=
1

2
[
2 + √3

2
] 

=
2 + √3

4
 

          = bfofF kIf k|dfl0ft eof] . 
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4. k|dfl0ft ug'{xf];\ M 𝑠𝑖𝑛𝑥 sin (
𝜋

3
− 𝑥) sin (

𝜋

3
+ 𝑥) =

1

4
 𝑠𝑖𝑛3𝑥 

;dfwfg  

oxfF, afofF kIf = 𝑠𝑖𝑛𝑥 sin (
𝜋

3
− 𝑥) sin (

𝜋

3
+ 𝑥) 

   = 𝑠𝑖𝑛𝑥
1

2
[2𝑠𝑖𝑛 (

𝜋

3
− 𝑥) sin (

𝜋

3
+ 𝑥)] 

=
1

2
 sinx [cos {(

𝜋

3
− 𝑥) − (

𝜋

3
+ 𝑥)} − cos {(

𝜋

3
− 𝑥) + (

𝜋

3
+ 𝑥)}] 

=
1

2
 sinx [cos(−2x) − cos (

2π

3
)] 

=
1

2
 sinx [cos 2x − (−

1

2
)] 

=
1

2
 sinx sin2x +

1

4
sinx 

=
1

2
∙

1

2
(2sinx sin2x) +

1

4
 sinx 

=
1

4
 [sin(x + 2x) +  sin (x − 2x)] +

1

4
 sinx     

=
1

4
 [sin 3x + sin (−x)]  +

1

4
 sinx     

=
1

4
 sin 3x −

1

4
sinx +

1

4
 sinx     

=
1

4
sin3x 

= bfofF kIf k|dfl0ft eof] . 

5. k|dfl0ft ug'{xf];\ M 𝑠𝑖𝑛20° 𝑠𝑖𝑛40° 𝑠𝑖𝑛60° 𝑠𝑖𝑛80° =
3

16
 

;dfwfg  

afofF kIf = 𝑠𝑖𝑛20° 𝑠𝑖𝑛40° 𝑠𝑖𝑛60° 𝑠𝑖𝑛80° 

= 𝑠𝑖𝑛20° 𝑠𝑖𝑛40° 
√3

2
 𝑠𝑖𝑛80° 

=
√3

2
 𝑠𝑖𝑛20° 

1

2
 2𝑠𝑖𝑛40° 𝑠𝑖𝑛80° 

=
√3

4
 𝑠𝑖𝑛20°[cos(40° − 80°) − cos(40° + 80°)] 
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=
√3

4
 𝑠𝑖𝑛20°[cos(40°) − cos 120°] 

=
√3

4
 𝑠𝑖𝑛20° [cos(40°) − (−

1

2
)] 

=
√3

4
 𝑠𝑖𝑛20° 𝑐𝑜𝑠40° +  

√3

8
𝑠𝑖𝑛20°   

=
√3

4
∙

1

2
[2𝑠𝑖𝑛20° 𝑐𝑜𝑠40°] +  

√3

8
𝑠𝑖𝑛20° 

=
√3

8
[sin(20° + 40°) + 𝑠𝑖𝑛(20° − 40°)] +  

√3

8
𝑠𝑖𝑛20° 

=
√3

8
[sin 60° + sin (−20°)] +  

√3

8
𝑠𝑖𝑛20° 

=
√3

8
∙

√3

2
−

√3

8
𝑠𝑖𝑛20° +  

√3

8
𝑠𝑖𝑛20° 

=
3

16
 

  = bfofF kIf k|dfl0ft eof] . 

6. k|dfl0ft ug'{xf];\ M 
𝑠𝑖𝑛2𝐴+𝑠𝑖𝑛5𝐴−𝑠𝑖𝑛𝐴

𝑐𝑜𝑠𝐴+𝑐𝑜𝑠2𝐴+𝑐𝑜𝑠5𝐴
= 𝑡𝑎𝑛2𝐴 

;dfwfg  

oxfF, afofF kIf =
𝑠𝑖𝑛2𝐴+𝑠𝑖𝑛5𝐴−𝑠𝑖𝑛𝐴

𝑐𝑜𝑠𝐴+𝑐𝑜𝑠2𝐴+𝑐𝑜𝑠5𝐴
 

=
𝑠𝑖𝑛2𝐴 + 2 cos (

5𝐴+𝐴

2
) sin (

5𝐴−𝐴

2
)

𝑐𝑜𝑠2𝐴 + 2 cos (
5𝐴+𝐴

2
) cos (

5𝐴−𝐴

2
)
 

=
𝑠𝑖𝑛2𝐴 + 2𝑐𝑜𝑠3𝐴𝑠𝑖𝑛2𝐴

𝑐𝑜𝑠2𝐴 + 2 cos3A c os2A
 

=
𝑠𝑖𝑛2𝐴(1 + 2𝑐𝑜𝑠3𝐴)

𝑐𝑜𝑠2𝐴(1 + 2cos3A)
 

=
𝑠𝑖𝑛2𝐴

𝑐𝑜𝑠2𝐴
= 𝑡𝑎𝑛2𝐴 

= bfofF kIf k|dfl0ft eof] . 
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7. k|dfl0ft ug'{xf];\ M 
𝑠𝑖𝑛5𝐴−𝑠𝑖𝑛7𝐴+𝑠𝑖𝑛8𝐴−𝑠𝑖𝑛4𝐴

𝑐𝑜𝑠4𝐴−𝑐𝑜𝑠5𝐴−𝑐𝑜𝑠8𝐴+𝑐𝑜𝑠7𝐴
= 𝑐𝑜𝑡6𝐴 

;dfwfg  

oxfF, afofF kIf   =
𝑠𝑖𝑛5𝐴−𝑠𝑖𝑛7𝐴+𝑠𝑖𝑛8𝐴−𝑠𝑖𝑛4𝐴

𝑐𝑜𝑠4𝐴−𝑐𝑜𝑠5𝐴−𝑐𝑜𝑠8𝐴+𝑐𝑜𝑠7𝐴
 

=
(𝑠𝑖𝑛5𝐴 − 𝑠𝑖𝑛7𝐴) + (𝑠𝑖𝑛8𝐴 − 𝑠𝑖𝑛4𝐴)

(𝑐𝑜𝑠7𝐴 − 𝑐𝑜𝑠5𝐴) + (𝑐𝑜𝑠4𝐴 + 𝑐𝑜𝑠8𝐴)
 

=
2𝑐𝑜𝑠 (

5𝐴+7𝐴

2
) sin (

5𝐴−7𝐴

2
) + 2𝑐𝑜𝑠 (

8𝐴+4𝐴

2
) sin (

8𝐴−4𝐴

2
)

2𝑠𝑖𝑛 (
5𝐴+7𝐴

2
) sin (

5𝐴−7𝐴

2
) + 2𝑠𝑖𝑛 (

8𝐴+4𝐴

2
) sin (

8𝐴−4𝐴

2
)
 

=
𝑐𝑜𝑠6𝐴 𝑠𝑖𝑛(−𝐴) + 2𝑐𝑜𝑠6𝐴 𝑠𝑖𝑛4𝐴

2𝑠𝑖6𝐴 𝑠𝑖𝑛(−𝐴) + 2𝑠𝑖𝑛6𝐴 𝑠𝑖𝑛2𝐴
 

=
2𝑐𝑜𝑠6𝐴 (−𝑠𝑖𝑛𝐴 +  𝑠𝑖𝑛2𝐴)

2𝑠𝑖𝑛6𝐴 (−𝑠𝑖𝑛𝐴 +  𝑠𝑖𝑛2𝐴)
 

=
𝑐𝑜𝑠6𝐴

𝑠𝑖𝑛6𝐴
 

= 𝑐𝑜𝑡6𝐴 

= bfofF kIf k|dfl0ft eof] . 

8. k|dfl0ft ug'{xf];\ M 
𝑠𝑖𝑛2𝐴−𝑠𝑖𝑛2𝐵

𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴−sinB 𝑐𝑜𝑠𝐵
= tan (𝐴 + 𝐵) 

;dfwfg  

oxfF, afofF kIf  =
𝑠𝑖𝑛2𝐴−𝑠𝑖𝑛2𝐵

𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴−sinB 𝑐𝑜𝑠𝐵
 

     =
2𝑠𝑖𝑛2𝐴−2𝑠𝑖𝑛2𝐵

2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐴−2sinB 𝑐𝑜𝑠𝐵
 

   =
(1−𝑐𝑜𝑠2𝐴) −(1− 𝑐𝑜𝑠2𝐵)

𝑠𝑖𝑛2𝐴 −𝑠𝑖𝑛2𝐴
=

𝑐𝑜𝑠2𝐵− 𝑐𝑜𝑠2𝐴

𝑠𝑖𝑛2𝐴 − 𝑠𝑖𝑛2𝐵
 

   =
2 sin(

2A+2B

2
) sin(

2A−2B

2
)

2 cos(
2A+2B

2
) sin(

2A−2B

2
)
 

   =
2 sin(𝐴+𝐵)sin (𝐴−𝐵)

2 cos(𝐴+𝐵)sin (𝐴−𝐵)
=

sin(𝐴+𝐵)

 cos(𝐴+𝐵)
 

   = tan (𝐴 + 𝐵) 

   = bfofF kIf k|dfl0ft eof] . 
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cEof; 5.3 

1. (a)  2𝑐𝑜𝑠𝐴𝑐𝑜𝑠B nfO{ 𝑐𝑜𝑠𝑖𝑛𝑒 sf] of]u jf cGt/df JoSt ug'{xf];\ . 

 (b)  2𝑠𝑖𝑛𝛼 𝑠𝑖𝑛𝛽 nfO{ 𝑐𝑜𝑠𝑖𝑛𝑒 sf] of]u jf cGt/df JoSt ug'{xf];\ . 

 (c)  2𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑦 nfO{ 𝑠𝑖𝑛𝑒 jf 𝑐𝑜𝑠𝑖𝑛𝑒 sf] u'0fgkmnsf ¿kdf n]Vg'xf];\ . 

 (d)  𝑠𝑖𝑛𝛼 +  𝑠𝑖𝑛𝛽 nfO{ 𝑠𝑖𝑛𝑒 jf 𝑐𝑜𝑠𝑖𝑛𝑒 sf] u'0fgkmnsf ¿kdf n]Vg'xf];\ . 

 (e) 𝑐𝑜𝑠𝑥 − 𝑐𝑜𝑠𝑦 nfO{ 𝑠𝑖𝑛𝑒 jf 𝑐𝑜𝑠𝑖𝑛𝑒 sf] u'0fgkmnsf ¿kdf n]Vg'xf];\ . 

 (f) 𝑐𝑜𝑠𝐴 +  𝑐𝑜𝑠𝐵 nfO{ 𝑠𝑖𝑛𝑒 jf 𝑐𝑜𝑠𝑖𝑛𝑒 sf] u'0fgkmnsf ¿kdf n]Vg'xf];\ . 

 (g) 𝑠𝑖𝑛𝑥 −  𝑠𝑖𝑛𝑦 nfO{ 𝑠𝑖𝑛𝑒 jf 𝑐𝑜𝑠𝑖𝑛𝑒 sf] u'0fgkmnsf ¿kdf JoSt ug'{xf];\ . 

2.  tnsf of]u jf cGt/nfO{ u'0fgkmnsf ¿kdf JoSt ug'{xf];\ . 

 (a) 𝑠𝑖𝑛50° + 𝑠𝑖𝑛70°   (b) 𝑐𝑜𝑠70° − 𝑐𝑜𝑠40° 

 (c) 𝑐𝑜𝑠70° − 𝑐𝑜𝑠40°   (d) 𝑠𝑖𝑛100° − 𝑠𝑖𝑛50° 

 (e) 𝑠𝑖𝑛150° + 𝑠𝑖𝑛140°   (f) 𝑠𝑖𝑛46° − 𝑠𝑖𝑛20° 

 (g) 𝑠𝑖𝑛84° − 𝑠𝑖𝑛116°   (h) 𝑐𝑜𝑠46° − 𝑐𝑜𝑠20° 

 (i) 𝑐𝑜𝑠110° + 𝑐𝑜𝑠130°   (j) 𝑠𝑖𝑛5𝜃 − 𝑠𝑖𝑛7𝜃 

 (k) 𝑠𝑖𝑛5𝐴 + 𝑠𝑖𝑛7𝐴   (l) 𝑐𝑜𝑠𝐴 + 𝑐𝑜𝑠7𝐴 

 (m) 𝑠𝑖𝑛5𝑥 − 𝑠𝑖𝑛3𝑥   (n) 𝑠𝑖𝑛3𝛼 − 𝑠𝑖𝑛𝛼 

 (o) 𝑐𝑜𝑠5𝑥 + 𝑐𝑜𝑠3𝑥   (p) 𝑐𝑜𝑠7𝜃 − 𝑐𝑜𝑠11𝜃 

3.  tn lbOPsf u'0fgkmnnfO{ 𝑠𝑖𝑛𝑒 jf 𝑐𝑜𝑠𝑖𝑛𝑒 sf] of]u jf cGt/df JoSt ug'{xf];\ . 

 (a) 𝑠𝑖𝑛50° 𝑐𝑜𝑠32°  (b) 𝑐𝑜𝑠72° 𝑠𝑖𝑛43° 

 (c) 𝑐𝑜𝑠61° 𝑐𝑜𝑠39°  (d) 𝑠𝑖𝑛61° 𝑠𝑖𝑛39° 

 (e) 𝑠𝑖𝑛36°𝑠𝑖𝑛24°   (f) 𝑠𝑖𝑛51° 𝑠𝑖𝑛10° 

 (g) 𝑐𝑜𝑠22° 𝑠𝑖𝑛50°  (h) 𝑐𝑜𝑠140° 𝑠𝑖𝑛40° 

 (i) 2𝑠𝑖𝑛5𝜃 𝑐𝑜𝑠2𝜃   (j) 2𝑠𝑖𝑛2𝑥 𝑐𝑜𝑠𝑥 

 (k) 2𝑠𝑖𝑛9𝜃 𝑐𝑜𝑠7𝜃  (l) 2𝑐𝑜𝑠11𝜃 𝑐𝑜𝑠3𝜃 

 (m) 2𝑐𝑜𝑠9𝜃 𝑐𝑜𝑠5𝜃  (n) 𝑐𝑜𝑠5𝛼 𝑠𝑖𝑛3𝛼 

4.  k|dfl0ft ug'{xf];\ M  

 (a) 𝑠𝑖𝑛15° 𝑠𝑖𝑛45°  =  
√3 −1

4
 (b) 𝑐𝑜𝑠45° 𝑐𝑜𝑠15° =

√3 +1

4
 

 (c) 𝑠𝑖𝑛105° 𝑐𝑜𝑠15°  =  
√3 +2

4
 (d) 𝑐𝑜𝑠75° 𝑐𝑜𝑠105° =

1

4
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 (e) 𝑠𝑖𝑛15° 𝑐𝑜𝑠105°  =  
1

4
 (f) 2𝑐𝑜𝑠105° 𝑐𝑜𝑠15° = −

1

2
 

 (g) 2𝑠𝑖𝑛75° 𝑠𝑖𝑛45°  =  
√3 +1

2
 (h) 𝑡𝑎𝑛55° −  𝑡𝑎𝑛35° = 2𝑡𝑎𝑛20° 

 (i) 𝑡𝑎𝑛50° −  𝑡𝑎𝑛40° = 2𝑡𝑎𝑛10° (j) 𝑡𝑎𝑛70° −  𝑡𝑎𝑛20° = 2𝑡𝑎𝑛50° 

5.  k|dfl0ft ug'{xf];\ M 

 (a) 𝑐𝑜𝑠𝜃 cos (
𝜋

3
− 𝜃) cos (

𝜋

3
+ 𝜃) =

1

4
 𝑐𝑜𝑠3𝜃 

 (b) 2𝑠𝑖𝑛 (
𝜋

4
+ 𝐴)  𝑠𝑖𝑛 (

𝜋

4
− 𝐴) =  𝑐𝑜𝑠2𝐴 

 (c) 𝑠𝑖𝑛 (
𝜋

4
+ 𝐴)  𝑐𝑜𝑠 (

𝜋

4
− 𝐴) =  1 + 𝑠𝑖𝑛2𝐴 

 (d) 𝑠𝑒𝑐 (
𝜋

4
+

𝐴

2
)  𝑠𝑒𝑐 (

𝜋

4
−

𝐴

2
) =  2𝑠𝑒𝑐𝐴 

 (e) 𝑐𝑜𝑠𝑒𝑐 (
𝜋

4
+ 𝜃)  𝑐𝑜𝑠𝑒𝑐 (

𝜋

4
− 𝜃) =  2𝑠𝑒𝑐2𝜃 

6.  k|dfl0ft ug'{xf];\ M 

 (a) 𝑠𝑖𝑛20° 𝑠𝑖𝑛40°𝑠𝑖𝑛80° = 
√3 

8
    

 (b) 𝑐𝑜𝑠20° 𝑐𝑜𝑠40° 𝑐𝑜𝑠80° =
1

8
 

 (c) 𝑐𝑜𝑠20°𝑐𝑜𝑠30°𝑐𝑜𝑠40° 𝑐𝑜𝑠80° = 
√3 

16
 

 (d) 𝑠𝑖𝑛20° 𝑠𝑖𝑛30°𝑠𝑖𝑛40° 𝑠𝑖𝑛80° =
√3 

16
 

 (e) 𝑠𝑖𝑛10° 𝑠𝑖𝑛50°𝑠𝑖𝑛60° 𝑠𝑖𝑛70° =
√3 

16
 

 (f) 𝑐𝑜𝑠20°𝑐𝑜𝑠40°𝑐𝑜𝑠60° 𝑐𝑜𝑠80° =
1

16
 

 (g) 8𝑐𝑜𝑠80°𝑐𝑜𝑠140° 𝑐𝑜𝑠160° = 1 

 (h) 𝑐𝑜𝑠10°𝑐𝑜𝑠30°𝑐𝑜𝑠50° 𝑐𝑜𝑠70° =
3

16
 

 (i) 𝑠𝑖𝑛70° 𝑠𝑖𝑛130°𝑠𝑖𝑛170° = 
1

8
 

7.  k|dfl0ft ug'{xf];\ M 

 (a) 
𝑠𝑖𝑛5𝑥−𝑠𝑖𝑛3𝑥

𝑐𝑜𝑠5𝑥+𝑐𝑜𝑠3𝑥
 = tan4𝑥 (b) 

𝑠𝑖𝑛3𝐴−𝑠𝑖𝑛𝐴

𝑐𝑜𝑠𝐴−𝑐𝑜𝑠3𝐴
 = cot2A 

 (c) 
𝑠𝑖𝑛2𝐴+𝑠𝑖𝑛2𝐵

𝑐𝑜𝑠2𝐴+𝑐𝑜𝑠2𝐵
 = tan (A + B) (d) 

𝑐𝑜𝑠10°−𝑠𝑖𝑛10°

𝑐𝑜𝑠10°+𝑠𝑖𝑛10°
= tan35° 
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 (e) 
𝑐𝑜𝑠75°+𝑐𝑜𝑠15°

𝑠𝑖𝑛75°−𝑠𝑖𝑛15°
= √3  (f) 

𝑐𝑜𝑠3𝐴−𝑐𝑜𝑠2𝐴+𝑐𝑜𝑠𝐴

𝑠𝑖𝑛3𝐴−𝑠𝑖𝑛2𝐴+𝑠𝑖𝑛𝐴
=cot2A 

 (g) 
sin(𝐴+𝐵)−2𝑠𝑖𝑛𝐴+sin (𝐴−𝐵)

cos(𝐴+𝐵)−2𝑐𝑜𝑠𝐴+cos (𝐴−𝐵
 = tanA (h) 

𝑠𝑖𝑛2𝜃+𝑠𝑖𝑛5𝜃−𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃+𝑐𝑜𝑠2𝜃+𝑐𝑜𝑠5𝜃
= tan2θ 

 (i) 
𝑐𝑜𝑠80°+𝑐𝑜𝑠20°

𝑠𝑖𝑛80°− 𝑠𝑖𝑛20°
= √3 (j) 

𝑠𝑖𝑛75°+ 𝑠𝑖𝑛15°

𝑐𝑜𝑠75°+𝑐𝑜𝑠15°
= 1 

8.  k|dfl0ft ug'{xf];\ M 

 (a) 
𝑠𝑖𝑛𝜃−𝑠𝑖𝑛3𝜃+𝑠𝑖𝑛5𝜃−𝑠𝑖𝑛7𝜃

𝑐𝑜𝑠𝜃−𝑐𝑜𝑠3𝜃−𝑐𝑜𝑠5𝜃+𝑐𝑜𝑠7𝜃
= cot2θ    

 (b) 
𝑠𝑖𝑛5°− 𝑠𝑖𝑛15°+𝑠𝑖𝑛25°− 𝑠𝑖𝑛35°

𝑐𝑜𝑠5°−𝑐𝑜𝑠15°−𝑐𝑜𝑠25°+𝑐𝑜𝑠35°
= 𝑐𝑜𝑡10° 

 (c) 
1−𝑐𝑜𝑠10°+𝑐𝑜𝑠40°−𝑐𝑜𝑠50°

1+𝑐𝑜𝑠10°−𝑐𝑜𝑠40°−𝑐𝑜𝑠50°
= 𝑡𝑎𝑛5°𝑐𝑜𝑡20°  

 (d) 
1−𝑐𝑜𝑠𝐴+𝑐𝑜𝑠𝐵−cos (𝐴+𝐵)

1+𝑐𝑜𝑠𝐴−𝑐𝑜𝑠𝐵−𝑐𝑜𝑠(𝐴−𝐵)
= tan

A

2
𝑡𝑎𝑛

𝐵

2
 

9.  k|dfl0ft ug'{xf];\ M 

 (a) 
sin2A−sin2B

sinA cosA−SinB cosB
= tan (A + B) (b) 

cos2A+sin2B

sinA cosA+SinB cosB
= cot (A + B) 

 

 

5.4 cg'alGwt lqsf]0fldtLo ;j{;ldsf (Conditional Trigonometric Identities_ 

 tn lbOPsf b'O{ cf]6f ;j{;ldsfx¿ cjnf]sg ug'{xf];\ . 

 (i) 𝑠𝑖𝑛2𝐴 + 𝑐𝑜𝑠2𝐴 = 1   (ii) 𝑠𝑖𝑛𝐴 = 𝑐𝑜𝑠𝐵 

s] ;j{;ldsf (i) A sf] h'g;'s} dfgsf nflu :jLsfo{ 5 < s] h'g;'s} A / B sf] dfgn] 

;j{;ldsf (ii) dfGo x'G5 t < cjZo klg ;j{;ldsf (i) A sf] h'g;'s} dfgsf nflu 

dfGo x'G5 . t/ ;j{;ldsf (ii) ;To x'gsf nflu 𝐴 + 𝐵 =
𝜋

2
 x'g} k5{ cyf{t\ 𝐴 + 𝐵 =

𝜋

2
 x'g] h'g;'s} A / B sf dfgsf] nflu ;j{;ldsf (ii) dfGo x'G5 . o;}n] ;j{;ldsf 

(ii) nfO{ ;t{;lxtsf] jf cg'alGwt ;j{;ldsf eGg ;lsG5 . ctM lglZrt ;t{sf 

cfwf/df dfq ;To x'g] lqsf]0fldtLo ;j{;ldsfx¿nfO{ g} cg'alGwt lqsf]0fldtLo 

;j{;ldsf elgG5 . ;t{x¿ ;d:ofsf cfwf/df km/s km/s x'g ;S5g\ . o; kf7df 

xfdL lqe'hsf leqL sf]0fx¿ A, B / C af6 aGg] ;t{ 𝐴 + 𝐵 + 𝐶 = 𝜋 lnP/ tT;DaGwL 
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ljleGg lqsf]0fldtLo ;j{;ldsfx¿ k|dfl0ft ug]{ 5f}F . ca, 𝐴 + 𝐵 + 𝐶 = 𝜋 af6 aGg 

;Sg] ljleGg ;DaGwx¿ s] s] x''g ;S5g\ 5nkmn u/f}F . To:tf s]xL ;DaGwx¿ tn 

lbOPsf] 5 . 

𝐴 + 𝐵 + 𝐶 = 𝜋 

cyjf,  
𝐴 + 𝐵 = 𝜋 − 𝐶;   𝐵 + 𝐶 = 𝜋 − 𝐴 / 𝐶 + 𝐴 = 𝜋 − 𝐵 

To:t},  
𝐴 + 𝐵 + 𝐶 = 𝜋 

cyjf, 
A+B+C

2
=

π

2
 

cyjf, 
A

2
+

B

2
=

π

2
−

C

2
 ;         

B

2
+

C

2
=

π

2
−

A

2
   /   

C

2
+

A

2
=

π

2
−

B

2
 

/ 𝐴 + 𝐵 + 𝐶 = 𝜋 

cyjf, 2(A + B + C) = 2π 

cyjf, 2A + 2B = 2π − 2C ;       2B + 2C = 2π − 2A     /    2𝐶 + 2𝐴 = 2𝜋 − 2𝐵 

dflysf ;DaGwx¿df sine, cosine / tangent lnFbf x'g ;Sg] ;DaGwx¿sf] ;"rL 

agfpg'xf];\ . 

pbfx/0fx¿  

1. olb 𝐴 + 𝐵 + 𝐶 = 𝜋 eP k|dfl0ft ug'{xf];\ M 

𝑐𝑜𝑠2𝐴 + 𝑐𝑜𝑠2𝐵 + 𝑐𝑜𝑠2𝐶 = −[1 + 4𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 𝑐𝑜𝑠𝐶] 

;dfwfg  

oxfF, 𝐴 + 𝐵 + 𝐶 = 𝜋 

cyjf, 𝐴 + 𝐵 = 𝜋 − 𝐶 

∴ sin(𝐴 + 𝐵) = sin(𝜋 − 𝐶) = 𝑠𝑖𝑛𝐶 

/ cos(𝐴 + 𝐵) = cos(𝜋 − 𝐶) = −𝑐𝑜𝑠𝐶 

ca, afofF kIf = 𝑐𝑜𝑠2𝐴 + 𝑐𝑜𝑠2𝐵 + 𝑐𝑜𝑠2𝐶 

   = 2𝑐𝑜𝑠
(2𝐴+2𝐵)

2
 ∙ 𝑐𝑜𝑠

(2𝐴−2𝐵)

2
+ 𝑐𝑜𝑠2𝐶 

   = 2 cos(𝐴 + 𝐵) ∙ cos(𝐴 − 𝐵) + 𝑐𝑜𝑠2𝐶 

   = −2 cos C cos(𝐴 − 𝐵) + 2𝑐𝑜𝑠2𝐶 − 1 

   = −2 cos C[ cos(𝐴 − 𝐵) − 𝑐𝑜𝑠𝐶]  − 1 

   = −2 cosC[cos(𝐴 − 𝐵) + cos(𝐴 + 𝐵)] − 1 
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   = −2 cosC[cosA cosB + sinA sinB + cosA cosB − sinA sinB] − 1 

   = −2 cosC[2cosA cosB] − 1 

   = −4𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 𝑐𝑜𝑠𝐶 − 1 

   = −[1 + 4𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 𝑐𝑜𝑠𝐶 

   = bfofF kIf k|dfl0ft eof] . 

2. olb 𝐴 + 𝐵 + 𝐶 = 𝜋 eP k|dfl0ft ug'{xf];\ M 

 𝑠𝑖𝑛𝐴 + 𝑠𝑖𝑛𝐵 − 𝑠𝑖𝑛𝐶 = 4𝑠𝑖𝑛
𝐴

2
 𝑠𝑖𝑛

𝐵

2
 𝑐𝑜𝑠

𝐶

2
 

;dfwfg  

oxfF, 𝐴 + 𝐵 + 𝐶 = 𝜋 

cyjf, 𝐴 + 𝐵 = 𝜋 − 𝐶 

cyjf, 
A+B

2
=

π−C

2
 

∴ sin (
𝐴

2
+

𝐵

2
) = sin (

𝜋

2
−

𝐶

2
) = 𝑐𝑜𝑠

𝐶

2
 

/ cos (
𝐴

2
+

𝐵

2
) = cos (

𝜋

2
−

𝐶

2
) = 𝑠𝑖𝑛

𝐶

2
 

ca, afofF kIf =  𝑠𝑖𝑛𝐴 + 𝑠𝑖𝑛𝐵 − 𝑠𝑖𝑛𝐶 

   = 2𝑠𝑖𝑛 (
𝐴

2
+

𝐵

2
)  ∙ 𝑐𝑜𝑠 (

𝐴

2
−

𝐵

2
) − 2𝑠𝑖𝑛

𝐶

2
𝑐𝑜𝑠

𝐶

2
 

   = 2 cos
𝐶

2
 𝑐𝑜𝑠 (

𝐴

2
−

𝐵

2
) − 2𝑠𝑖𝑛

𝐶

2
𝑐𝑜𝑠

𝐶

2
 

   = 2 cos
𝐶

2
[𝑐𝑜𝑠 (

𝐴

2
−

𝐵

2
) − 𝑠𝑖𝑛

𝐶

2
] 

   = 2 cos
𝐶

2
[𝑐𝑜𝑠 (

𝐴

2
−

𝐵

2
) − 𝑐𝑜𝑠 (

𝐴

2
+

𝐵

2
)] 

   = 2 cos
C

2
[(cos

A

2
cos

B

2
+ sin

A

2
sin

B

2
) − (cos

A

2
cos

B

2
− sin

A

2
sin

B

2
)] 

   = 2 cos
C

2
[cos

A

2
cos

B

2
+ sin

A

2
sin

B

2
− cos

A

2
cos

B

2
+ sin

A

2
sin

B

2
] 

   = 2cos
C

2
2sin

A

2
sin

B

2
 

   = 4sin
A

2
sin

B

2
cos

C

2
 

   = bfofF kIf k|dfl0ft eof] . 
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3. olb A + B + C = 𝜋 eP k|dfl0ft ug'{xf];\ M 

 𝑐𝑜𝑠2𝐴 + 𝑐𝑜𝑠2𝐵 + 𝑐𝑜𝑠2𝐶 = 1 − 2𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 𝑐𝑜𝑠𝐶 

;dfwfg  

oxfF, 𝐴 + 𝐵 + 𝐶 = 𝜋 

cyjf, 𝐴 + 𝐵 = 𝜋 − 𝐶 

∴ sin(𝐴 + 𝐵) = sin(𝜋 − 𝐶) = 𝑠𝑖𝑛𝐶 

/ cos(𝐴 + 𝐵) = cos(𝜋 − 𝐶) = −𝑐𝑜𝑠𝐶 

ca, afofF kIf  = 𝑐𝑜𝑠2𝐴 + 𝑐𝑜𝑠2𝐵 + 𝑐𝑜𝑠2𝐶 

   =
1+cos2A

2
+

1+cos2B

2
+ cos2C 

   =
1

2
[1 + cos 2A + 1 + cos 2𝐵] + 𝑐𝑜𝑠2𝐶 

   =
1

2
∙ 2 +

1

2
(cos 2A + cos 2𝐵) + 𝑐𝑜𝑠2𝐶 

   = 1 +
1

2
[cos (

2A+2B

2
) 𝑐𝑜𝑠 (

2A−2B

2
)] + 𝑐𝑜𝑠2𝐶 

   = 1 + cos(𝐴 + 𝐵) cos(𝐴 − 𝐵) + 𝑐𝑜𝑠2𝐶  

   = 1 − cos C cos(𝐴 − 𝐵) + 𝑐𝑜𝑠2𝐶  

   = 1 − cos C [cos(𝐴 − 𝐵) − 𝑐𝑜𝑠𝐶] 

   = 1 − cos C [cos(𝐴 − 𝐵) + cos (𝐴 + 𝐵)] 

   = 1 − cosC [2 cosC (
A−B+A+B

2
) cos (

A−B−A−B

2
)] 

   = 1 − 2𝑐𝑜𝑠𝐶 𝑐𝑜𝑠𝐴 cos(−𝐵) 

   = 1 − 2𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 𝑐𝑜𝑠𝐶 

   = bfofF kIf k|dfl0ft eof] . 

4. olb 𝐀 + 𝐁 + 𝐂 = 𝟏𝟖𝟎° eP k|dfl0ft ug'{xf];\ M 

sin2
A

2
+ sin2

B

2
− sin2

C

2
= 1 − cos

A

2
 cos

B

2
 sin

C

2
 

;dfwfg  

oxfF, A + B + C = 180° 

cyjf, A + B = 180° − C 

cyjf, 
A+B

2
=

180°−C

2
= 90° −

C

2
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∴ sin (
A+B

2
) = sin (90° −

C

2
) = cos

C

2
 

/ cos (
A+B

2
) = cos (90° −

C

2
) = sin

C

2
 

ca, afofF kIf  = sin2 A

2
+ sin2 B

2
− sin2 C

2
 

   =
1−cosA

2
+

1−cosB

2
− sin2 C

2
 

   =
1

2
[1 − cosA + 1 − cosB] − sin2 C

2
 

   =
1

2
∙ 2 −

1

2
[cos A + cos 𝐵] − 𝑠𝑖𝑛2 𝐶

2
 

   = 1 −  
1

2
 [2cos (

𝐴+𝐵

2
) + cos (

𝐴−𝐵

2
)]    − 𝑠𝑖𝑛2 𝐶

2
 

   = 1 − 𝑠𝑖𝑛
𝐶

2
𝑐𝑜𝑠 (

𝐴−𝐵

2
) − 𝑠𝑖𝑛2 𝐶

2
 

   = 1 − 𝑠𝑖𝑛
𝐶

2
[𝑐𝑜𝑠 (

𝐴−𝐵

2
) + 𝑠𝑖𝑛

𝐶

2
] 

   = 1 − 𝑠𝑖𝑛
𝐶

2
[cos (

𝐴

2
−

𝐵

2
) + 𝑐𝑜𝑠 (

𝐴

2
+

𝐵

2
)] 

   = 1 − 𝑠𝑖𝑛
𝐶

2
[cos

𝐴

2
cos

𝐵

2
+ sin

𝐴

2
sin

𝐵

2
+ cos

𝐴

2
cos

𝐵

2
− sin

𝐴

2
sin

𝐵

2
] 

   = 1 − 𝑠𝑖𝑛
𝐶

2
∙ 2 cos

𝐴

2
cos

𝐵

2
 

   = 1 − 2𝑐𝑜𝑠
𝐴

2
cos

𝐵

2
sin

𝐶

2
 

   = bfofF kIf k|dfl0ft eof] . 

5. olb A, B / C lqe'h ABC sf zLif{laGb'x¿ x'g\ eg] k|dfl0ft ug'{xf];\ M 

 𝑡𝑎𝑛
𝐴

2
𝑡𝑎𝑛

𝐵

2
− 𝑡𝑎𝑛

𝐵

2
𝑡𝑎𝑛

𝐶

2
+ 𝑡𝑎𝑛

𝐶

2
𝑡𝑎𝑛

𝐴

2
= 1  

;dfwfg  

oxfF, 𝐴 + 𝐵 + 𝐶 = 𝜋 

cyjf, 𝐴 + 𝐵 = 𝜋 − 𝐶 

cyjf, 
𝐴+𝐵

2
=

𝜋−𝐶

2
 

∴ tan (
𝐴

2
+

𝐵

2
) = tan (

𝜋

2
−

𝐶

2
) 

cyjf, 

tan
𝐴

2
+𝑡𝑎𝑛

𝐵

2

1−tan
𝐴

2
𝑡𝑎𝑛

𝐵

2

= cot
𝐶

2
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cyjf, 

tan
𝐴

2
+𝑡𝑎𝑛

𝐵

2

1−tan
𝐴

2
𝑡𝑎𝑛

𝐵

2

=
1

tan
c

2

 

cyjf, 𝑡𝑎𝑛
𝐶

2
𝑡𝑎𝑛

𝐴

2
+ 𝑡𝑎𝑛

𝐵

2
𝑡𝑎𝑛

𝐶

2
= 1 − 𝑡𝑎𝑛

𝐴

2
𝑡𝑎𝑛

𝐵

2
 

cyjf, 𝑡𝑎𝑛
𝐴

2
𝑡𝑎𝑛

𝐵

2
+ 𝑡𝑎𝑛

𝐵

2
𝑡𝑎𝑛

𝐶

2
+ 𝑡𝑎𝑛

𝐶

2
𝑡𝑎𝑛

𝐴

2
= 1 k|dfl0ft eof] . 

6. olb A +  B + C = 𝜋 eP k|dfl0ft ug'{xf];\ M 

𝑐𝑜𝑠
𝐴

2
+ 𝑐𝑜𝑠

𝐵

2
+ 𝑐𝑜𝑠

𝐶

2
= 4 cos (

𝐴 + 𝐵

4
) 𝑐𝑜𝑠 (

𝐵 + 𝐶

4
) 𝑐𝑜𝑠 (

𝐶 + 𝐴

4
) 

;dfwfg  

oxfF, 𝐴 + 𝐵 + 𝐶 = 𝜋 

cyjf, 𝐴 + 𝐵 = 𝜋 − 𝐶 

 𝐵 + 𝐶 = 𝜋 − 𝐴 

 𝐶 + 𝐴 = 𝜋 − 𝐵 

ca, afofF kIf 𝑐𝑜𝑠
𝐴

2
+ 𝑐𝑜𝑠

𝐵

2
+ 𝑐𝑜𝑠

𝐶

2
 

cyjf,   = 2 cos (
𝐴

2
+

𝐵

2

2
) cos (

𝐴

2
−

𝐵

2

2
) + 𝑐𝑜𝑠

𝑐

2
+ 𝑐𝑜𝑠

𝜋

2
  [∴ 𝑐𝑜𝑠

𝜋

2
= 0] 

  = 2 cos (
𝐴+𝐵

4
) cos (

𝐴−𝐵

4
) + 2𝑐𝑜𝑠 (

𝑐

2
+

𝜋

2

2
) 𝑐𝑜𝑠 (

𝑐

2
−

𝜋

2

2
)  

  = 2 cos (
𝐴+𝐵

4
) cos (

𝐴−𝐵

4
) + 2 cos (

𝐶+𝜋

4
) cos (

𝐶−𝜋

4
) 

  = 2 cos (
𝜋−𝐶

4
) cos (

𝐴−𝐵

4
) + 2 cos (

𝐶+𝜋

4
) cos (

𝜋−𝐶

4
) 

  = 2 cos (
𝜋−𝐶

4
) [cos (

𝐴−𝐵

4
) + cos (

𝜋+𝐶

4
)] 

  = 2 cos (
𝜋−𝐶

4
) [2cos (

𝐴−𝐵

4
+

𝜋+𝐶

4

2
) cos (

𝐴−𝐵

4
−

𝜋+𝐶

4

2
)] 

= 2 cos (
𝜋 − 𝐶

4
) [2cos (

𝐴 − 𝐵 + 𝜋 + 𝐶

8
) cos (

𝐴 − 𝐵 − 𝜋 − 𝐶

8
)] 

  = 2 cos (
𝜋−𝐶

4
) [2cos (

𝐴−𝐵+𝐴+𝐵+𝑐+𝐶

8
) cos (

𝐴−𝐵−𝐴−𝐵−𝐶−𝐶

8
)]   

  = 4 cos (
𝜋−𝐶

4
) cos (

2(𝐴+𝐶)

8
) cos (

2(𝐵+𝐶)

8
) 

  = 4 cos (
𝐴+𝐵

4
) 𝑐𝑜𝑠 (

𝐵+𝐶

4
) 𝑐𝑜𝑠 (

𝐶+𝐴

4
) 

   = bfofF kIf k|dfl0ft eof] . 
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cEof; M 5.4 

1. cg'alGwt lqsf]0fldtLo ;j{;ldsf eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\ . 

2.  olb A + B + C = 𝜋 eP k|dfl0ft ug'{xf];\ M 

 (a) 𝑠𝑖𝑛2𝐴 + 𝑠𝑖𝑛2𝐵 + 𝑠𝑖𝑛2𝐶 = 4𝑠𝑖𝑛𝐴 𝑠𝑖𝑛𝐵 𝑠𝑖𝑛𝐶 

 (b) 𝑠𝑖𝑛2𝐴 + 𝑠𝑖𝑛2𝐵 − 𝑠𝑖𝑛2𝐶 = 4𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 𝑠𝑖𝑛𝐶 

 (c) 𝑐𝑜𝑠2𝐴 − 𝑐𝑜𝑠2𝐵 + 𝑐𝑜𝑠2𝐶 = 1 − 4𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐵 𝑠𝑖𝑛𝐶 

 (d) 𝑐𝑜𝑠2𝐴 + 𝑐𝑜𝑠2𝐵 − 𝑐𝑜𝑠2𝐶 = 1 − 4𝑠𝑖𝑛𝐴 𝑠𝑖𝑛𝐵 𝑐𝑜𝑠𝐶 

 (e) 𝑠𝑖𝑛2𝐴 − 𝑠𝑖𝑛2𝐵 − 𝑠𝑖𝑛2𝐶 = −4𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐵 𝑐𝑜𝑠𝐶 

 (f) 𝑐𝑜𝑠2𝐴 − 𝑐𝑜𝑠2𝐵 − 𝑐𝑜𝑠2𝐶 = 4𝑐𝑜𝑠𝐴 𝑠𝑖𝑛𝐵 𝑠𝑖𝑛𝐶 − 1 

3.  olb A + B + C = 𝜋 eP k|dfl0ft ug'{xf];\ M 

 (a) 𝑠𝑖𝑛𝐴 + 𝑠𝑖𝑛𝐵 + 𝑠𝑖𝑛𝐶 = 4𝑐𝑜𝑠
𝐴

2
 𝑐𝑜𝑠

𝐵

2
 𝑐𝑜𝑠

𝐶

2
 

 (b) 𝑐𝑜𝑠𝐴 + 𝑐𝑜𝑠𝐵 + 𝑐𝑜𝑠𝐶 = 1 + 4𝑠𝑖𝑛
𝐴

2
 𝑠𝑖𝑛

𝐵

2
 𝑠𝑖𝑛

𝐶

2
 

 (c) 𝑐𝑜𝑠𝐴 + 𝑐𝑜𝑠𝐵 − 𝑐𝑜𝑠𝐶 = 4𝑐𝑜𝑠
𝐴

2
 𝑐𝑜𝑠

𝐵

2
 𝑠𝑖𝑛

𝐶

2
− 1 

 (d) 𝑐𝑜𝑠𝐵 + 𝑐𝑜𝑠𝐶 − 𝑐𝑜𝑠𝐴 = 4𝑠𝑖𝑛
𝐴

2
 𝑐𝑜𝑠

𝐵

2
 𝑐𝑜𝑠

𝐶

2
− 1 

 (e) 𝑠𝑖𝑛𝐴 − 𝑠𝑖𝑛𝐵 + 𝑠𝑖𝑛𝐶 = 4𝑠𝑖𝑛
𝐴

2
 𝑐𝑜𝑠

𝐵

2
 𝑠𝑖𝑛

𝐶

2
 

 (f) 𝑠𝑖𝑛𝐴 − 𝑠𝑖𝑛𝐵 − 𝑠𝑖𝑛𝐶 = 4𝑐𝑜𝑠
𝐴

2
 𝑐𝑜𝑠

𝐵

2
 𝑠𝑖𝑛

𝐶

2
 

4.  olb A + B + C = 𝜋 eP k|dfl0ft ug'{xf];\ M 

 (a) 𝑐𝑜𝑠2𝐴 + 𝑐𝑜𝑠2𝐵 − 𝑐𝑜𝑠2𝐶 = 1 − 2𝑠𝑖𝑛𝐴 𝑠𝑖𝑛𝐵 𝑐𝑜𝑠𝐶 

 (b) 𝑠𝑖𝑛2𝐴 + 𝑠𝑖𝑛2𝐵 + 𝑠𝑖𝑛2𝐶 = 2 + 2𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 𝑐𝑜𝑠𝐶 

 (c) 𝑠𝑖𝑛2𝐴 − 𝑠𝑖𝑛2𝐵 + 𝑠𝑖𝑛2𝐶 = 2𝑠𝑖𝑛𝐴 𝑐𝑜𝑠𝐵 𝑠𝑖𝑛𝐶 

 (d) 𝑐𝑜𝑠2𝐴 + 𝑐𝑜𝑠2𝐵 − 𝑠𝑖𝑛2𝐶 = −2𝑐𝑜𝑠𝐴 𝑐𝑜𝑠𝐵 𝑐𝑜𝑠𝐶 

 (e) 𝑠𝑖𝑛2𝐴 − 𝑠𝑖𝑛2𝐵 − 𝑠𝑖𝑛2𝐶 = −2𝑐𝑜𝑠𝐴 𝑠𝑖𝑛𝐵 𝑠𝑖𝑛𝐶 

5.  olb 𝐴 + 𝐵 + 𝐶 = 𝜋 eP k|dfl0ft ug'{xf];\ M 

 (a) 𝑠𝑖𝑛2 𝐴

2
+ 𝑠𝑖𝑛2 𝐵

2
− 𝑠𝑖𝑛2 𝐶

2
= 1 − 𝑠𝑖𝑛

𝐴

2
 𝑠𝑖𝑛

𝐵

2
 𝑠𝑖𝑛

𝐶

2
 

 (b) 𝑐𝑜𝑠2 𝐴

2
+ 𝑐𝑜𝑠2 𝐵

2
+ 𝑐𝑜𝑠2 𝐶

2
= 2 + 2𝑠𝑖𝑛

𝐴

2
 𝑠𝑖𝑛

𝐵

2
 𝑠𝑖𝑛

𝐶

2
 

 (c) 𝑐𝑜𝑠2 𝐴

2
+ 𝑐𝑜𝑠2 𝐵

2
− 𝑐𝑜𝑠2 𝐶

2
= 2𝑐𝑜𝑠

𝐴

2
 𝑐𝑜𝑠

𝐵

2
 𝑠𝑖𝑛

𝐶

2
 

 (d) 𝑠𝑖𝑛2 𝐴

2
− 𝑠𝑖𝑛2 𝐵

2
+ 𝑠𝑖𝑛2 𝐶

2
= 1 − 2𝑐𝑜𝑠

𝐴

2
 𝑠𝑖𝑛

𝐵

2
 𝑐𝑜𝑠

𝐶

2
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 (e) 𝑠𝑖𝑛2 𝐴

2
+ 𝑠𝑖𝑛2 𝐵

2
− 𝑠𝑖𝑛2 𝐶

2
= 1 − 2𝑐𝑜𝑠

𝐴

2
 𝑐𝑜𝑠

𝐵

2
 𝑠𝑖𝑛

𝐶

2
 

 (f) 𝑐𝑜𝑠2 𝐴

2
− 𝑐𝑜𝑠2 𝐵

2
+ 𝑐𝑜𝑠2 𝐶

2
= 2𝑐𝑜𝑠

𝐴

2
 𝑠𝑖𝑛

𝐵

2
 𝑐𝑜𝑠

𝐶

2
 

6.  olb A + B + C = 180° eP k|dfl0ft ug'{xf];\ M 

 (a) 𝑐𝑜𝑡
𝐴

2
𝑐𝑜𝑡

𝐵

2
𝑐𝑜𝑡

𝐶

2
= 𝑐𝑜𝑡

𝐴

2
+  𝑐𝑜𝑡

𝐵

2
+ 𝑐𝑜𝑡

𝐶

2
 

 (b) 𝑡𝑎𝑛𝐴 + 𝑡𝑎𝑛𝐵 + 𝑡𝑎𝑛𝐶 = 𝑡𝑎𝑛𝐴 𝑡𝑎𝑛𝐵 𝑡𝑎𝑛𝐶 

 (c) 𝑐𝑜𝑡𝐴 𝑐𝑜𝑡𝐵 + 𝑐𝑜𝑡𝐵 𝑐𝑜𝑡𝐶 + 𝑐𝑜𝑡𝐶 𝑐𝑜𝑡𝐴 = 1 

 (d) 𝑡𝑎𝑛2𝐴 + 𝑡𝑎𝑛2𝐵 + 𝑡𝑎𝑛2𝐶 = 𝑡𝑎𝑛2𝐴 𝑡𝑎𝑛2𝐵 𝑡𝑎𝑛2𝐶 

7.  olb A + B + C = 𝜋 eP k|dfl0ft ug'{xf];\ M 

 (a) 𝑠𝑖𝑛
𝐴

2
+ 𝑠𝑖𝑛

𝐵

2
+ 𝑠𝑖𝑛

𝐶

2
= 1 + 4 sin (

𝜋−𝐴

4
) sin (

𝜋−𝐵

4
)  𝑠𝑖𝑛 (

𝜋−𝐶

4
) 

 (b) 𝑠𝑖𝑛
𝐴

2
+ 𝑠𝑖𝑛

𝐵

2
+ 𝑠𝑖𝑛

𝐶

2
= 1 + 4 sin (

𝐴+𝐵

4
) sin (

𝐵+𝐶

4
)  𝑠𝑖𝑛 (

𝐶+𝐴

4
) 

 (c) 𝑐𝑜𝑠
𝐴

2
+ 𝑐𝑜𝑠

𝐵

2
+ 𝑐𝑜𝑠

𝐶

2
= 4 cos (

𝜋−𝐴

4
) cos (

𝜋−𝐵

4
) 𝑐𝑜𝑠 (

𝜋−𝐶

4
) 

8.  olb A + B + C = 𝜋 eP k|dfl0ft ug'{xf];\ M 

 (a) 
𝑠𝑖𝑛2𝐴+𝑠𝑖𝑛2𝐵+𝑠𝑖𝑛2𝑐

𝑠𝑖𝑛𝐴+𝑠𝑖𝑛𝐵+𝑠𝑖𝑛𝐶
= 8𝑠𝑖𝑛

𝐴

2
 𝑠𝑖𝑛

𝐵

2
 𝑠𝑖𝑛

𝐶

2
 

 (b) 
𝑠𝑖𝑛𝐵+𝑠𝑖𝑛𝐶−𝑠𝑖𝑛𝐴

𝑠𝑖𝑛𝐴+𝑠𝑖𝑛𝐵+𝑠𝑖𝑛𝐶
= 𝑡𝑎𝑛

𝐵

2
tan

𝐶

2
 

 

 

5.5 lqsf]0fldtLo ;dLs/0f (Trigonometric Equation) 

 tnsf ;dLs/0fx¿ cjnf]sg ug'{xf];\ . 

 (i) 𝑠𝑖𝑛𝜃 =
1

2
 (ii) √2 𝑠𝑖𝑛𝜃 − 𝑐𝑜𝑠𝜃 = 1 

 (iii) 2𝑠𝑖𝑛2𝜃 + 3𝑐𝑜𝑠𝜃 = 3 

s] dflysf ;a} ;dLs/0fx¿ lqsf]0fldtLo ;dLs/0fx¿ x'g\, lsg < ;dLs/0f (𝑖) / 

(𝑖𝑖) df s] km/s 5, 5'6\ofpg'xf];\ . 

o;/L lqsf]0fldtLo cg'kftx¿ k|of]u u/L agfOPsf ;dLs/0fx¿nfO{ lqsf]0fldtLo 

;dLs/0f elgG5 . 
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tnsf] lrq cjnf]sg ug'{xf];\ . 

 

 

 

 

 

 

 

 

 

oL k|To]s rt'yf{Fzx¿df slt l8u|Lb]lv slt l8u|L;Ddsf sf]0fx¿ kb{5g\ <𝑠𝑖𝑛𝑒, 𝑐𝑜𝑠𝑖𝑛𝑒 / 

𝑡𝑎𝑛𝑔𝑒𝑛𝑡 sf dfgx¿ s'g s'g rt'yf{Fzx¿df wgfTds / s'g s'g rt'yf{Fzx¿df C0ffTds 

x'G5g\ < 5nkmn u/L klxnf] rt'yf{Fzx¿df kg]{ ljlzi6sf]0fx¿ 0° , 30°, 45°  / 60°  sf 

𝑠𝑖𝑛𝑒, 𝑐𝑜𝑠𝑖𝑛𝑒 / 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 sf dfgx¿ slt slt x'G5g\ < ;"rL agfpg'xf];\ . 

olb 0° ≤ 𝜃 ≤ 360° 5 eg] tnsf k|To]s cj:yfdf 𝜃 sf ;DefJo dfgx¿ slt slt l8u|L 

x'G5g\, atfpg'xf];\ . 

(i) 𝑠𝑖𝑛𝜃 = 0    (ii) 𝑐𝑜𝑠𝜃 = 0   (iii) 𝑡𝑎𝑛𝜃 = 0 

(iv) 𝑠𝑖𝑛𝜃 = 1    (v) 𝑐𝑜𝑠𝜃 = −1   (vi) 𝑠𝑖𝑛𝜃 = −1 

(vii) 𝑐𝑜𝑠𝜃 = 1 

olb 0° ≤ 𝜃 ≤ 90° df 𝜃 sf] dfg yfxf 5 eg] 𝜃 sf] 0° b]lv 360° ;Ddsf cGo dfgx¿ kQf 

nufpg k|of]u ul/g] ;DaGwx¿ s] x'g ;S5g\ < 5nkmn u/L tnsf k|To]s cj:yfdf k|fKt 

ug{ ;lsg] lqsf]0fldtLo cg'kftx¿sf] ;"rL agfpg'xf];\ . 

sin (180° + 𝜃)    sin (180° − 𝜃)   cos (180° + 𝜃) 

cos (180° − 𝜃)    tan (180° + 𝜃)   tan (180° − 𝜃) 

sin (360° − 𝜃)    cos (360° − 𝜃)   / tan (360° − 𝜃) 

s] tkfO{Fx¿n] 𝑠𝑖𝑛𝜃 / 𝑐𝑜𝑠𝜃  n] lbg ;Sg] ;a}eGbf ;fgf] / ;a}eGbf 7'nf] dfgsf af/]df 

cg'dfg ug'{ePsf] 5 < cyf{t\ 𝑥 ≤ 𝑠𝑖𝑛𝜃 ≤ 𝑦 5 eg] 𝑥  / 𝑦 sf] ;DalGwt dfg vf]Hg'xf];\ . s] 

𝑥 = −1 / 𝑦 = 1 xf] < kQf nufpg'xf];\ . 

 

 

 

 

bf];|f] rt'yf{Fz klxnf] rt'yf{Fz 

t];|f] rt'yf{Fz rf}yf] rt'yf{Fz 
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pbfx/0fx¿  

1. xn ug'{xf];\ M 𝑡𝑎𝑛𝜃 − √3 = 0 (0° ≤ 𝜃 ≤ 90°) 

;dfwfg  

oxfF , 𝑡𝑎𝑛𝜃 − √3 = 0  

cyjf, 𝑡𝑎𝑛𝜃 = √3 

cyjf, 𝑡𝑎𝑛𝜃 = 𝑡𝑎𝑛60° 

∴ 𝜃 = 60°  

2. xn ug'{xf];\ M 2𝑠𝑖𝑛𝜃 + √3 = 0 (0 ≤ 𝜃 ≤ 360°) 

;dfwfg 

oxfF , 2𝑠𝑖𝑛𝜃 + √3 = 0  

cyjf, 2𝑠𝑖𝑛𝜃 = −√3 

cyjf, 𝑠𝑖𝑛𝜃 =
−√3

2
 

cyjf, 𝑠𝑖𝑛𝜃 = sin (180° + 60°) / sin (360° − 60°) 

cyjf, 𝑠𝑖𝑛𝜃 = sin 240° / sin 300° 

cyjf, 𝜃 = 240° / 300° 

3. xn ug'{xf];\ M 𝑐𝑜𝑡2𝑥 + 𝑐𝑜𝑠𝑒𝑐2𝑥 = 3 0 ≤ 𝑥 ≤ 180° 

;dfwfg 

oxfF, 𝑐𝑜𝑡2𝑥 + 𝑐𝑜𝑠𝑒𝑐2𝑥 = 3 

cyjf, 𝑐𝑜𝑡2𝑥 + 1 + 𝑐𝑜𝑡2𝑥 = 3 

cyjf, 2𝑐𝑜𝑡2𝑥 − 2 = 0 

cyjf, 2(𝑐𝑜𝑡2𝑥 − 1) = 0 

cyjf, (𝑐𝑜𝑡𝑥 − 1)(𝑐𝑜𝑡𝑥 + 1) = 0 

olb, 𝑐𝑜𝑡𝑥 − 1 = 0 eP 

cyjf, 𝑐𝑜𝑡𝑥 = 1 

cyjf, 𝑐𝑜𝑡𝑥 = 𝑐𝑜𝑡45° 

∴ 𝑥 = 45° 

/ olb  𝑐𝑜𝑡𝑥 + 1 = 0 eP 

cyjf, 𝑐𝑜𝑡𝑥 = −1 
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cyjf, 𝑐𝑜𝑡𝑥 = cot (180° − 45°) 

cyjf, 𝑐𝑜𝑡𝑥 = cot 135° 

∴ 𝑥 = 45° / 135° 

4. xn ug'{xf];\ M  

(a) √3𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 = √3 (0° ≤ 𝑥 ≤ 360°) 

(b) √3𝑠𝑖𝑛𝜃 – 𝑐𝑜𝑠𝜃 = 1  (0° ≤ 𝜃 ≤ 360°) 

;dfwfg 

(a)  oxfF, √3𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 = √3  

 ca, of] ;dLs/0fnfO{ b'j}tk{m 2 n] efu ubf{ 

 

√3𝑐𝑜𝑠𝑥+𝑠𝑖𝑛𝑥

2
=

√3

2
 

 cyjf, 
√3

2
𝑐𝑜𝑠𝑥 +

1

2
𝑠𝑖𝑛𝑥 =

√3

2
 

 cyjf, 𝑠𝑖𝑛60° 𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠60° 𝑠𝑖𝑛𝑥 =
√3

2
 

 cyjf, sin(60° + 𝑥) = 𝑠𝑖𝑛60° / sin (180° − 60°) 

 cyjf, sin(60° + 𝑥) = 𝑠𝑖𝑛60° / sin 120° 

 cyjf, 60° + 𝑥 = 60° / 60° + 𝑥 = 120° 

 cyjf, 𝑥 = 0° / 𝑥 = 60° 

 ∴ 𝑥 = 0° / 𝑥 = 60°  

(b)  oxfF, √3 𝑠𝑖𝑛𝜃 − 𝑐𝑜𝑠𝜃 = 1 

 cyjf, √3 𝑠𝑖𝑛𝜃 = 1 + 𝑐𝑜𝑠𝜃 

 cyjf, (√3 𝑠𝑖𝑛𝜃)2 = (1 + 𝑐𝑜𝑠𝜃)2
 

 cyjf, 3𝑠𝑖𝑛2𝜃 = 1 + 2𝑐𝑜𝑠𝜃 + 𝑐𝑜𝑠2𝜃 

 cyjf, 3(1 − 𝑐𝑜𝑠2𝜃) = 1 + 2𝑐𝑜𝑠𝜃 + 𝑐𝑜𝑠2𝜃 

 cyjf, 3 − 3𝑐𝑜𝑠2𝜃 = 1 + 2𝑐𝑜𝑠𝜃 + 𝑐𝑜𝑠2𝜃 

 cyjf, −4𝑐𝑜𝑠2𝜃 − 2𝑐𝑜𝑠𝜃 + 2 = 0 

 cyjf, −2(2𝑐𝑜𝑠2𝜃 + 𝑐𝑜𝑠𝜃 − 1) = 0 

 cyjf, 2𝑐𝑜𝑠2𝜃 + 𝑐𝑜𝑠𝜃 − 1 = 0 

 cyjf, 2𝑐𝑜𝑠2𝜃 + 2𝑐𝑜𝑠𝜃 − 𝑐𝑜𝑠𝜃 − 1 = 0 
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 cyjf, 2𝑐𝑜𝑠𝜃(𝑐𝑜𝑠𝜃 + 1) − 1(𝑐𝑜𝑠𝜃 + 1) = 0 

 cyjf, (𝑐𝑜𝑠𝜃 + 1)(2𝑐𝑜𝑠𝜃 − 1) = 0 

 olb 𝑐𝑜𝑠𝜃 + 1 = 0 eP  

 cyjf, 𝑐𝑜𝑠𝜃 = −1 

 cyjf, 𝑐𝑜𝑠𝜃 = 𝑐𝑜𝑠(180° + 0°) / 𝑐𝑜𝑠(180° − 0°) 

 cyjf, 𝑐𝑜𝑠𝜃 = 𝑐𝑜𝑠180° / 𝑐𝑜𝑠180° 

 ∴ 𝜃 = 180° 

 / olb 2𝑐𝑜𝑠𝜃 − 1 = 0 eP  

 cyjf, 2𝑐𝑜𝑠𝜃 = 1 

 cyjf, 𝑐𝑜𝑠𝜃 =
1

2
 

 cyjf, 𝑐𝑜𝑠𝜃 = 𝑐𝑜𝑠60° / cos (360° − 60°) 

 cyjf, 𝑐𝑜𝑠𝜃 = 𝑐𝑜𝑠60° / 𝑐𝑜𝑠300° 

  ∴ 𝜃 = 60° / 300° 

 lbOPsf] ;dLs/0fdf 𝜃 = 180°, 60° / 300° n] hfFRbf, 

 √3 𝑠𝑖𝑛180° − 𝑐𝑜𝑠180° = 1 

 cyjf, √3  × 0 − (−1) = 1 

 cyjf,1 = 1 l7s 5 . 

 To:t}, √3 𝑠𝑖𝑛60° − 𝑐𝑜𝑠60° = 1 

 cyjf, √3
√3

2
− (−

1

2
) = 1 

 cyjf, 
3

2
−

1

2
= 1 

 cyjf, 1 = 1 l7s 5 . 

 / √3 𝑠𝑖𝑛300° − 𝑐𝑜𝑠300° = 1 

 cyjf, √3 (−
√3

2
) −

√3

2
= 1 

 cyjf, −
3

2
−

√3

2
= 1 

 cyjf, −
1

2
(3 + √3) = 1 dfGo 5}g . 

 ctM  θ = 60° / 180°  
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5. xn ug'{xf];\ M 𝑐𝑜𝑠3𝜃 − 𝑐𝑜𝑠5𝜃 = 𝑠𝑖𝑛𝜃 (0 ≤ 𝜃 ≤ 360°) 

;dfwfg  

oxfF, 𝑐𝑜𝑠3𝜃 − 𝑐𝑜𝑠5𝜃 = 𝑠𝑖𝑛𝜃 

cyjf, 2 sin (
5𝜃+3𝜃

2
) 𝑠𝑖𝑛 (

5𝜃−3𝜃

2
) = 𝑠𝑖𝑛𝜃 

cyjf, 2sin4𝜃 𝑠𝑖𝑛𝜃 − 𝑠𝑖𝑛𝜃 = 0 

cyjf, sin𝜃 (2𝑠𝑖𝑛4𝜃 − 1) = 0 

olb sin𝜃 = 0 eP 

cyjf, sin𝜃 = 𝑠𝑖𝑛0° 

∴ 𝜃 = 0° 

/ olb 2sin4𝜃 − 1 = 0 eP 

cyjf, 2sin4𝜃 = 1 

cyjf, sin4𝜃 =
1

2
 

cyjf, 𝑠𝑖𝑛4𝜃 =  𝑠𝑖𝑛30° / sin (180° − 30°) 

cyjf, 𝑠𝑖𝑛4𝜃 =  𝑠𝑖𝑛30° / sin 150° 

 ∴ 4𝜃 = 30° / 150° 

cyjf, 𝜃 =
30°

4
 / 

150°

4
 

cyjf, 𝜃 = 7.5° / 37.5° 

∴  𝜃 = 7.5° / 37.5° 

 

 

cEof; 5.5 

1.  xn ug'{xf];\ M 0 ≤ 𝜃 ≤ 90° 

 (a) 𝑠𝑖𝑛𝜃 =
1

2
   (b) 𝑐𝑜𝑠𝜃 =

√3

2
 

 (c) √3𝑡𝑎𝑛𝜃 = 1   (d) 𝑠𝑒𝑐𝜃 = 2 

 (e) 𝑐𝑜𝑠𝑒𝑐𝜃 = √2   (f) 𝑐𝑜𝑡𝜃 = √3 

 (g) 2𝑠𝑖𝑛𝜃 − √3 = 0  (h) 𝑐𝑜𝑠𝜃 = 0 

 (i) 𝑐𝑜𝑠𝜃 = 1   (j) 𝑠𝑖𝑛𝜃 = 1 
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2.  xn ug'{xf];\ M 0 ≤ 𝜃 ≤ 360° 

 (a) 2𝑐𝑜𝑠𝜃 − 1 = 0  (b) √3𝑡𝑎𝑛𝜃 + 1 = 0 

 (c) √2𝑠𝑒𝑐𝜃 + 2 = 0  (d) 𝑠𝑖𝑛𝜃 +
√3

2
= 0 

 (e) 𝑐𝑜𝑠𝜃 −
√3

2
= 0  (f) 𝑡𝑎𝑛𝜃 − √3 = 0 

 (g) √3𝑐𝑜𝑠𝑒𝑐𝜃 + 2 = 0  (h) 3𝑐𝑜𝑡𝜃 − √3 = 0 

 (i) 2𝑠𝑖𝑛𝜃 + 1 = 0  (j) 2𝑐𝑜𝑠𝜃 + 1 = 0 

3.  xn ug'{xf];\ M 0 ≤ 𝑥 ≤ 180° 

 (a) 𝑡𝑎𝑛𝑥 − 𝑠𝑖𝑛𝑥 = 0  (b) 𝑡𝑎𝑛𝑥 + 𝑐𝑜𝑡𝑥 = 2 

 (c) 6 sin2x + 𝑐𝑜𝑠𝑥 = 5  (d) 7 sin2x + 3𝑐𝑜𝑠2𝑥 − 4 = 0 

 (e) 2𝑐𝑜𝑠2𝑥 − 2𝑠𝑖𝑛𝑥 =
1

2
  (f) 6 sin2x + 4𝑐𝑜𝑠2𝑥 = 5 

 (g) 4 sec2x − 7𝑡𝑎𝑛2𝑥 = 3 (h) cosec𝑥 − 2𝑠𝑖𝑛𝑥 = 1 

 (i) tan2x −3𝑠𝑒𝑐𝑥 + 3 = 0 (j) 𝑠𝑖𝑛3𝑥 + 𝑐𝑜𝑠3𝑥 =
1

2
 

4.  xn ug'{xf];\ M 0 ≤ 𝑥 ≤ 360° 

 (a) 𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥 = √2  (b) 𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥 =
1

√2
 

 (c) 𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥 = 1  (d) √3𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 = √3 

 (e) 𝑐𝑜𝑠𝑥 +
1

√3
𝑠𝑖𝑛𝑥 = 1  (f) 𝑐𝑜𝑠𝑥 − √3𝑠𝑖𝑛𝑥 = 1 

 (g) 𝑠𝑖𝑛𝑥 + √3𝑐𝑜𝑠𝑥 = √2  (h) cos𝑥 + √3𝑠𝑖𝑛𝑥 = 2 

 (i) √3𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥 = 1  (j) √3𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠𝑥 = √2 

5.  xn ug'{xf];\ M 0 ≤ 𝜃 ≤ 360° 

 (a) 𝑠𝑖𝑛3𝜃 + 𝑠𝑖𝑛2𝜃 − 𝑠𝑖𝑛𝜃 = 0 (b) 𝑠𝑖𝑛4𝜃 + 𝑠𝑖𝑛2𝜃 = 0 

 (c) 𝑐𝑜𝑠4𝜃 + 𝑐𝑜𝑠2𝜃 = 0  (d) 𝑐𝑜𝑠𝜃 − 𝑐𝑜𝑠3𝜃 = 𝑠𝑖𝑛2𝜃 

 (e) 𝑐𝑜𝑠𝜃 + 𝑐𝑜𝑠3𝜃 = 2𝑐𝑜𝑠2𝜃 (f) 𝑐𝑜𝑠𝜃 + 𝑐𝑜𝑠3𝜃 = −𝑐𝑜𝑠5𝜃 
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5.6  prfO / b'/L (Height and Distance) 

tnsf lrqx¿ cjnf]sg ug'{xf];\ . 

  

  lrq 5.6.1      lrq 5.6.2 

 

 

lrq 5.6.3 

 

lrq 5.6.4 
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dfly lbOPsf sf]0fx¿ θ / α tyf β / γ sf af/]df 5nkmn ug'{xf];\ . ltgLx¿lar s] s] 

;dfgtf / c;dfgtf 5g\ < o:tf cj:yfx¿;Fu d]n vfg hfg] cGo b'O{ b'O{ cf]6f pbfx/0fx¿ 

vf]Hg'xf];\ . 

lrq 5.6.1 / 5.6.2 df lbOPsf sf]0fx¿ pGgtf+z sf]0fx¿ x'g eg] lrq 5.6.3 / 5.6.4 df 

lbOPsf sf]0fx¿ cjgltsf]0fx¿ x'g\ . o;af6 pGgtf+z sf]0fx¿ (angle of elevation) / 

cjgltsf]0f (angle of depression) kl/eflift ug'{xf];\ . 

xfdLn] dfly lbOPsf sf]0fx¿ / ;dsf]0fL lqe'hsf] lrqfª\sgåf/f ljleGg prfO / b'/L 

;DaGwL Jofjxfl/s ;d:ofx¿sf] ;dfwfg ug{ ;S5f}F . o; kf7df Ps k6sdf b'O{ cf]6f 

sf]0fx¿ dfq ;dfj]z ul/Psf 5g\ cyf{t b'O{ cf]6f pGgtf+z sf]0f, b'O{ cf]6f cjglt sf]0f jf 

Pp6f cjglt / csf]{ pGgtf+z sf]0f ;dfj]z u/L lgdf{0f ug{ ;lsg] ;fdfGo prfO / b'/L 

;DaGwL ;d:ofx¿sf] ;dfwfgsf s]xL pkfox¿ k|:t't ul/Psf 5g\ . 

cfwf/e"t lqsf]0fldtLo cg'kftx¿ sine, cosine / tangent tyf ljz]ift tangent sf] k|of]u 

u/L OlGhlgol/ªnufot cGo If]qx¿df k|of]u x'g] prfO / b'/L ;DaGwL ljleGg ;d:ofx¿sf] 

Jofjxfl/s ;dfwfg w]/} ;do cl3b]lv k|rngdf 5 . 

 

pbfx/0fx¿  

1. Pp6f 100m cUnf] w/x/fsf] 6'Kkf]nfO{ 

;Dd'v kf/]/ Ps} ;dtndf /x]sf 

w/x/fsf] b'j}lt/ /x]sf b'O{ laGb'x¿ 

A / B af6 x]bf{ pGgtf+z sf]0fx¿ 

60°  / 22°  kfOP5g\ eg] tL b'O{ 

:yfglarsf] b'/L kQf nufpg'xf];\ . 

;dfwfg  

oxfF, PQ = 100m prfO ePsf] w/x/fsf] 6'Kkf] P nfO{ w/x/fsf ljk/Lt lbzfsf :yfgx¿ 

A / B af6 x]bf{ pGgtf+z sf]0fx¿ j|mdzM ∡𝑃𝐴𝑄 = 60° / ∡PBQ = 22° ag]sf 5g\ . 

b'O{ :yfgx¿ A / B larsf] b'/L (AB)= ?  

ca, ;dsf]0fL ∆𝑃𝑄𝐴 df, 

𝑡𝑎𝑛60° =
𝑃𝑄

𝐴𝑄
 

cyjf, √3 =
100

AQ
 

cyjf, 𝐴𝑄 =
100

√3
 

cyjf, 𝐴𝑄 = 57.74𝑚 
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To:t}, ;dsf]0fL ∆𝑃𝑄𝐵 df 

𝑡𝑎𝑛22° =
𝑃𝑄

𝐵𝑄
 

cyjf, 0.404 =
100

𝐵𝑄
 

cyjf, 𝐵𝑄 =
100

0.404
 

cyjf, 𝐵𝑄 = 247.52𝑚 

k]ml/, 𝐴𝐵 = 𝐴𝑄 + 𝐵𝑄 = 57.74 + 247.52 = 305.26𝑚 

ctM b'O{ :yfgx¿larsf] b'/L 305.26𝑚 /x]5 . 

2. Pp6f 3/sf] 5tnfO{ 3/sf] ;dtndf /xL Ps}lt/ k/]sf b'O{ :yfgx¿af6 x]bf{ pGgtf+z 

sf]0fx¿ j|mdzM 30° / 45° 5g\ . olb tL :yfgx¿larsf] b'/L 10m eP 3/sf] prfO 

kQf nufpg'xf];\ . 

;dfwfg 

dfgf}F oxfF, AB 3/sf] prfO xf] / o;sf] 

5tnfO{ 3/b]lv ;f]xL ;dtndf /x]sf Ps}lt/sf 

laGb'x¿ C / D af6 x]bf{ pGgtf+z sf]0fx¿ 

∡ 𝐴𝐶𝐵 = 30° / ∡ 𝐴𝐷𝐵 = 45°  ag]sf 5g\ . 

olb CD = 10m eP 3/sf] prfO (AB) = < 

ca, ;dsf]0fL ∆𝐴𝐵𝐷 af6, 

𝑡𝑎𝑛45° =
𝐴𝐵

𝐵𝐷
 

cyjf, 1 =
𝐴𝐵

𝐵𝐷
 

cyjf, 𝐵𝐷 = 𝐴𝐵 

To:t}, ;dsf]0fL ∆𝐴𝐵𝐶 af6, 

𝑡𝑎𝑛30° =
𝐴𝐵

𝐵𝐶
 

cyjf, 
1

√3
=

𝐴𝐵

𝐶𝐷+𝐵𝐷
 

cyjf, 
1

√3
=

𝐴𝐵

10+𝐴𝐵
 

cyjf, √3AB = 10 + AB 

cyjf, √3AB − AB = 10 

cyjf, AB(√3 − 1) = 10 
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cyjf, AB =
10

√3−1
 

cyjf, AB =
10

1.732−1
 

cyjf, AB =
10

0.732
 

cyjf, AB = 13.66m 

∴ 3/sf] prfO 13.66m /x]5 . 

3. Pp6f 120m cUnf] w/x/fsf] 6'Kkf]af6 To;sf] cufl8 /x]sf] ?vsf] 6'Kkf] / k]mbsf] 

cjglt sf]0f j|mdzM 30° / 60° aGb5g\ eg] ;f] ?vsf] prfO / w/x/f tyf ?vlarsf] 

b'/L kQf nufpg'xf];\ . 

;dfwfg  

dfgf}F, oxfF, AB = 120m cUnf] w/x/fsf] 

6'Kkf]af6 w/x/fsf] cufl8 /x]sf] ?v CD 

sf] 6'Kkf] C / k]mb D df x]bf{ cjglt 

sf]0fx¿ j|mdzM ∡𝐸𝐴𝐶 = 30° / 

∡𝐸𝐴𝐷 = 60° ag]sf 5g\ . 

lrqdf ∡𝐴𝐶𝐹 = ∡𝐸𝐴𝐶 = 30° / 

∡𝐴𝐷𝐵 = ∡𝐸𝐴𝐷 = 60° 

𝐶𝐷 = 𝐹𝐵 / 𝐶𝐹 = 𝐵𝐷 5g\ . 

?vsf] prfO (CD) = ? ?v / w/x/flarsf] b'/L (BD) = ? 

ca, ;dsf]0fL ∆ABD af6, 

𝑡𝑎𝑛60° =
𝐴𝐵

𝐵𝐷
 

cyjf, √3 =
120

𝐵𝐷
 

cyjf, BD =
120

√3
= 69.28 

To:t}, ;dsf]0fL ∆AFC af6, 

𝑡𝑎𝑛30° =
𝐴𝐹

𝐹𝐶
 

cyjf, 
1

√3
=

𝐴𝐹

𝐵𝐷
 

cyjf, 
1

√3
=

𝐴𝐹
120

√3
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cyjf, 𝐴𝐹 =
1

√3
×

120

√3
 

cyjf, 𝐴𝐹 = 40𝑚 

k]ml/, 𝐶𝐷    = 𝐹𝐵 

  = 𝐴𝐵 − 𝐴𝐹 

  = 120𝑚 − 40𝑚 

  = 80𝑚 

∴ ?vsf] prfO = 80m / w/x/f tyf ?vlarsf] b'/L = 69.28m /x]5 . 

4. Pp6f 20m cUnf] 3/sf] 5taf6 Pp6f 6]]lnlehg 6fj/sf] 6'Kkfsf] pGgtf+z sf]0f 45° / 

k]mbsf] cjglt sf]0f 15°  kfOP5 eg] 6]lnlehg 6fj/sf] prfO slt /x]5 < kQf 

nufpg'xf];\ . 

;dfwfg  

dfgf}F, oxfF, AB = 20m cUnf] 3/af6 

l7s cufl8 /x]sf] 6]lnlehgsf] 6fj/ 

CD sf] 6'Kkf] C df x]bf{ pGgtf+z sf]0f 

∡𝐶𝐴𝐸 = 45° / k]mbdf x]bf{ cjglt 

sf]0f ∡𝐸𝐴𝐷 = 15° ag]sf 5g\ . 

lrqdf, 𝐸𝐷 = 𝐴𝐵 = 20𝑚 

 𝐴𝐸 = 𝐵𝐷 

/ ∡𝐴𝐷𝐵 = ∡𝐸𝐴𝐷 = 15° 

6]lnlehg 6fj/sf] prfO (CD)=? 

ca, ;dsf]0fL ∆ABD af6, 

𝑡𝑎𝑛15° =
AB

BD
 

cyjf, 0.27 =
20

𝐵𝐷
 

cyjf, 𝐵𝐷 =
20

0.27
 

cyjf, BD = 74.07𝑚 

To:t}, ;dsf]0fL ∆CEA af6, 

𝑡𝑎𝑛45° =
CE

AE
 

cyjf, 1 =
CE

BD
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cyjf, 1 =
CE

74.07
 

cyjf, 𝐶𝐸 = 74.07𝑚 

/, 𝐶𝐷 = 𝐶𝐸 + 𝐸𝐷 

cyjf, = 𝐶𝐸 + 𝐴𝐵 

cyjf, = 74.07𝑚 + 20𝑚 

 = 94.07𝑚 

∴ 6]lnlehg 6fj/sf] prfO = 94.07𝑚 /x]5 . 

5. s'g} Pp6f lglZrt laGb'af6 l7s cufl8 /x]sf] ejgsf] 5t / ejgdfly 78\ofOPsf] 

Wjhb08sf] 6'Kkf]df x]bf{ j|mdzM 45° / 60° sf b'O{ pGgtf+z sf]0fx¿ aGb5g\ . olb 

Wjhb08sf] prfO 12m eP ;f] ejgsf] prfO / b[li6laGb' ejglarsf] b'/L kQf 

nufpg'xf];\ . 

;dfwfg  

dfgf}F oxfF, AB prfO ePsf] 3/sf] 5tdf 

78\ofOPsf] Wjhb08 𝐴𝐷 = 12𝑚 5 . laGb' C af6 

5tsf] laGb' A df x]bf{ pGgtf+z sf]0f ∡𝐴𝐶𝐵 =

45°  / Wjhb08sf] 6'Kkf] D x]bf{ pGgtf+z sf]0f 

∡𝐷𝐶𝐵 = 60° ag]sf] 5 . ejgsf] prfO (AB) = ? 

ejg / b[li6laGb'larsf] b'/L (BC)=? 

ca, ;dsf]0fL ∆𝐴𝐵𝐶 af6, 

𝑡𝑎𝑛45° =
𝐴𝐵

𝐵𝐶
 

cyjf, 1 =
𝐴𝐵

𝐵𝐶
 

cyjf, 𝐵𝐶 = 𝐴𝐵 

To:t}, ;dsf]0fL ∆𝐷𝐵𝐶 df, 

𝑡𝑎𝑛60° =
𝐷𝐵

𝐵𝐶
 

cyjf, √3 =
12+𝐴𝐵

𝐴𝐵
 

cyjf, √3𝐴𝐵 = 12 + 𝐴𝐵 

cyjf, 𝐴𝐵(√3 − 1) = 12 

cyjf, 𝐴𝐵 =
12

√3−1
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cyjf, 𝐴𝐵 = 16.39𝑚 

∴ 3/sf] prfO (AB) = 16.39m  / 3/ tyf b[li6laGb'larsf] b'/L (𝐵𝐶) = 𝐴𝐵 =

16.39𝑚 /x]5 . 

 

cEof; 5.6 

1. (a)  pGgtf+z sf]0f eg]sf] s] xf] < lrq;lxt k|i6 kfg'{xf];\ . 

 (b)  cjglt sf]0f eg]sf] s] xf] < lrq;lxt k|i6 kfg'{xf];\ . 

2.  lbOPsf lrqaf6 x / y sf dfgx¿ kQf nufpg'xf];\ . 

  

 

          

3.  (a) Pp6f 36 m cUnf]] vDafsf] 6'Kkf]nfO{ ;f]xL ;dtnsf b'O{ ljk/Lt lbzfdf /x]sf  

  laGb'x¿af6 x]bf{ 30°  / 45°  sf pGgtf+z sf]0fx¿ aG5g\ eg] tL b'O{  

  laGb'x¿larsf] b'/L kQf nufpg'xf];\ .  

 (b) Pp6f 300m cUnf]] :tDesf] 6'Kkf]nfO{ Pp6} ;dtndf /x]sf / ljk/Lt lbzfdf kg]{  

  :yfgx¿af6 cjnf]sg ubf{ pGgtf+z sf]0fx¿ j|mdzM 60° / 30° kfOof] . tL b'O{  

  :yfgx¿larsf] b'/L kQf nufpg'xf];\ .  

(a) (b) 

(c) (d) 
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 (c) Pp6f 60m cUnf]] 3/sf] 5taf6 k"j{ / klZrdlt/ /x]sf b'O{ :yfgsf] cjglt  

  sf]0fx¿ j|mdzM 30° / 60° kfOof] eg] tL b'O{ :yfglarsf] b'/L kQf nufpg'xf];\ . 

 (d)  Pp6f kxf8sf] 6'Kkf]nfO{ kxf8sf] pQ/lt/sf] :yfgaf6 x]bf{ pGgtf+z sf]0f 55° / 

kxf8sf] blIf0flt/ /x]sf] :yfgaf6 x]bf{ pGgtf+z sf]0f 35°  5 . olb tL 

:yfgx¿larsf] b'/L 1800 m /x]5 eg] kxf8sf] prfO kQf nufpg'xf];\ . 

4.  (a) Pp6f w/x/fsf] 6'Kkf]df ;f]xL ;dtndf w/x/faf6 Ps}lt/ kg]{ b'O{ cf]6f 

 laGb'x¿af6 x]bf{ pGgtf+z sf]0fx¿ j|mdzM 30°  / 45° eP olb tL 

 :yfgx¿larsf] b'/L 30m /x]5 eg] w/fx/fsf] prfO kQf nufpg'xf];\ .  

 (b) s'g} Pp6f lglZrt laGb'af6 l7s cufl8 :tDesf] 6'Kkf] x]bf{ 30°sf] pGgtf+z sf]0f 

  kfOPsf] :tDelt/ 40m cufl8 a9]/ k]ml/ :tDesf] 6'Kkf] x]bf{ pGgtf+z sf]0f 45°  

  kfOof] eg] :tDesf] prfO kQf nufpg'xf];\ . 

 (c) Pp6f :tDeb]lv Ps}lt/ kg]{ 50m sf] b'/Ldf b'O{ laGb'x¿df :tDesf] 6'Kkf]af6  

  x]bf{ cjglt sf]0fx¿ j|mdzM 45°  / 65° 5g\ eg] :tDesf] prfO kQf  

  nufpg'xf];\\ . 

 (d) w/x/fsf] 6'Kkf]af6 Pp6} lbzftk{m 24m sf] b'/Ldf /x]sf s'g} b'O{ :yfg x]bf{  

  cjglt sf]0fx¿ j|mdzM 60° / 45° kfOof] eg] w/x/fsf] prfO kQf nufpg'xf];\ . 

5.  (a) s'g} 100m cUnf] r6\6fgsf] lzv/af6 s'g} ?vsf] 6'Kkf] / k]mbdf x]bf{ cjglt  

  sf]0fx¿ j|mdzM 30° / 52° 5g\ eg] ?vsf] prfO kQf nufpg'xf];\ .  

 (b) Pp6f 60m cUnf] 3/sf] 5taf6 3/sf] l;wf cufl8 /x]sf] aQLsf] vDafsf] 6'Kkf] / 

  k]mbdf x]bf{ cjglt sf]0fx¿ 30° / 60° /x]sf] 5 eg] vDafsf] prfO / vDafb]lv  

  3/;Ddsf] b'/L kQf nufpg'xf];\ . 

 (c) s'g} 150m cUnf] w/x/fdf a;]/ Pp6f 3/sf] w'/L / k]mbdf x]bf{ cjglt sf]0fx¿  

  j|mdzM 30° / 45° 5g\ eg] 3/sf] prfO / 3/ tyf w/x/flarsf] b'/L kQf  

  nufpg'xf];\ .  

 (d) 3/sf] 5t / e'OFaf6 l7s cufl8 /x]sf] dlGb/sf] 6'Kkf]df x]bf{ 45° / 60°sf 

pGgtf+z sf]0fx¿ ag]sf 5g\ . olb dlGb/sf] prfO 60m 5 eg] 3/sf] prfO tyf 

3/ / dlGb/larsf] b'/L kQf nufpg'xf];\ . 

6. (a) Pp6f 30m cUnf] 3/sf] 5taf6 l7s cufl8 /x]sf] :tDesf] 6'Kkf] / k]mbdf x]bf{ 

 j|mdzM pGgtf+z sf]0f 60° / cjglt sf]0f 30° kfOof] eg] :tDesf] prfO / 3/ 

 tyf :tDelarsf] b'/L kQf nufpg'xf];\ .  

 (b) Pp6f 15m cUnf] 3/sf] 5taf6 6]lnlehg 6fj/sf] 6'Kkf] / k]mb x]bf{ j|mdzM  

  pGgtf+z sf]0f 45° / cjglt sf]0f 15° 5 eg] 6fj/sf] prfO kQf nufpg'xf];\ . 

 (c) Pp6f 200m cUnf] 6fk'df a;]/ Pp6f kxf8sf] 6'Kkf]df x]bf{ pGgtf+z sf]0f 45° /   

  k]mbdf x]bf{ cjglt sf]0f 20° 5 eg] kxf8sf] prfO kQf nufpg'xf];\ .  
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  (d) Pp6f vDafsf] k]mbaf6 l7s cufl8 /x]sf] 3/sf] 5tdf x]bf{ 60° sf] pGgtf+z sf]0f 

  aG5 / 3/sf] 5taf6 vDafsf] 6'Kkf]df x]bf{ 45° sf] pGgtf+z sf]0f aG5 . olb 

  3/sf] prfO 18m eP vDafsf] prfO / 3/ tyf vDaflarsf] b'/L kQf  

  nufpg'xf];\ . 

7. (a) Pp6f 12m cUnf] 3/sf] 5t / e'OFaf6 3/sf] l7s cufl8 /x]sf] ?vsf] 6'Kkf]df x]bf{  

  pGgtf+z sf]0fx¿ j|mdzM 30°  / 45° sf aGb5g\ eg] ?vsf] prfO / 3/  

  ?vlarsf]] b'/L kQf nufpg'xf];\ .  

 (b)  s'g} 10m cUnf] vDafsf] k]mb / 6'Kkf]af6 vDafb]lv l7s cufl8 /x]sf] 306f3/sf]  

6'Kkf]sf] pGgtf+z sf]0fx¿ j|mdzM  45°  / 22°  5g\ eg] 306f3/sf] prfO / 

vDafb]lv 306f3/sf] b'/L kQf nufpg'xf];\ . 

 (c) Pp6f vDaf 20m cUnf] 5 . vDafsf] l7s cufl8 /x]sf] 3/sf] 5tdf vDafsf]  

6'Kkf]af6 45°  / k]mbaf6 60°  sf] pGgtf+z sf]0f aGb5 eg] 3/sf] prfO / 

vDafb]lv 306f3/;Ddsf] b'/L kQf nufpg'xf];\ .  

  (d)  Pp6f w/x/fsf] 6'Kkf]af6 20m cUnf] :tDesf] k]mbdf x]bf{ cjglt sf]0f 60°/  

:tDesf] 6'Kkf]af6 w/x/fsf] k]mbdf x]bf{ cjglt sf]0f 22° kfP5 eg] w/x/fsf] 

prfO kQf nufpg'xf];\ . 

8. (a) Pp6f 10m cUnf] 3/sf] 5taf6 cfˆgf] cufl8 /x]sf] :tDesf] 6'Kkf] x]bf{ 60° sf]  

 pGgtf+z sf]0f / ;f] 6'Kkf]b]lv 18m tn x]bf{ 30° sf] pGgtf+z sf]0f aG5 eg] 

 :tDesf] prfO / 3/b]lv :tDelarsf] b'/L kQf nufpg'xf];\ .  

 (b)  Ps hgf 1.5m cUnf] dflg;n] cufl8 /x]sf] Pp6f ejgsf] 5tdf / 5tdfly  

  /flvPsf] 6fj/sf] 6'Kkf]df x]bf{ 45° / 75° sf b'O{ pGgtf+z sf]0fx¿ agfpF5 . olb  

  6fj/sf] prfO 27m eP ejgsf] prfO slt xf]nf < kQf nufpg'xf];\ . 

 (c) s'g} Pp6f 7fpFaf6 200m 6f9f /x]sf] s'g} Pp6f :tDesf] 6'Kkf] x]bf{ hlt l8u|Lsf]  

  sf]0f aG5 l7s 125m glhs uP/ ;f]xL 6'Kkf]df x]bf{ bf]Aa/sf]0f aGb5 eg]  

  :tDesf] prfO kQf nufpg'xf];\ .  

9. (a) cfˆgf] ljBfnosf] cUnf] ejgsf] Ps}lt/ b'O{ :yfgaf6 ejgsf] 5tsf] pGgtf+z  

 sf]0f lSngf]ld6/sf] k|of]u u/L kQf nufpg'xf];\ . b'O{ :yfglarsf] b'/L ld6/df  

 lnP/ ejgsf] prfO kQf nufpg'xf];\ . 

 (b) cfˆgf] 6f]n ufpF3/df ePsf] s'g} cUnf] :yfg, :tDe, 6fj/, w/x/f jf cUnf]  

ckf{6d]G6 jf cGo s]xL k|fs[lts prfO ePsf :yfgsf] prfO kQf nufpg] -l;w} 

ggfkL_ tl/sf kQf nufO{ ;f]sf] k|ltj]bg tof/ ug'{xf];\ . 
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    e]S6/ (Vectors)   
 

6.0  k'g/fjnf]sg (Review) 

 tnsf k|Zgx¿ ;d"xdf 5nkmn ug{xf];\ M 

 (a) v]tdf xnf] / uf]? hf]Tbfsf] cj:yfnfO{ ul0ftLo ¿kdf s;/L JofVof ug]{ xf]nf < 

 (b) wg'ifjf0f rnfpFbf jf0fsf] lbzf / jf0f rnfpg] JolStsf] l:ylt s] x'G5 xf]nf < 

 (c) Pp6f j:t'nfO{ km/s km/s :yfgdf Ps ;dfg an (force) nufpFbf k|fKt x'g]  

  glthfx¿ s] x'G5g\ < 

 (d) b'O{ cf]6f e]S6/x¿ a⃗  / b⃗  hf]8\g] tl/sfx¿ s] s] x'g\ < 

 (e) nx/ e]S6/ (column vector), kª\lSt e]S6/ (row vectior), l:ylt e]S6/ (position 

vector), PsfO e]S6/ (unit vector), z"Go e]S6/ (null vector), a/fa/ e]S6/x¿ 

(equal vectors), C0ffTds e]S6/ (negative vector), ;dfg / c;dfg e]S6/x¿ 

(like and unlike vectors) k|To]ssf Ps Ps cf]6f pbfx/0f n]Vg'xf];\ < 

 (f) olb a⃗ = (4,5) / b⃗ = (−4,3) eP a⃗  + b⃗  / a⃗  − b⃗  slt x'G5 < 

 (g) xfd|f] b}lgs hLjgdf e]S6/n] s] s:tf sfddf dxŒjk"0f{ e"ldsf v]N5 s'g} b'O{  

  cf]6f pbfx/0fx¿sf af/]df l6Kk0fL ug'{xf];\ .  

6.1  b'O{ cf]6f e]S6/x¿sf] :s]n/ u'0fgkmn (Scalar or dot product of two 

vectors) 

z"Go -0_ / pb\ud laGb' O-0, 0_ lar s] km/s 5 < 5nkmn ug'{xf];\ . s] b'O{ cf]6f 

;ª\Vofx¿ (scalars) sf] u'0fg ubf{ z"Go glthf k|fKt x'G5 < ;d"xdf 5nkmn ug'{xf];\ . 

To:t} b'O{ cf]6f e]S6/x¿sf] hf]8 / 36fpaf6 pb\ud laGb'sf] lgb]{zfª\s O(0, 0) kfOP 

h:t} b'O{ cf]6f e]S6/x¿sf] u'0fgkmn klg O(0, 0) kfOG5 ls kfOFb}g\ < 5nkmn  

ug'{xf];\ . 

b'O{ cf]6f e]S6/x¿nfO{ Pscfk;df u'0fg ubf{ xfdLn] jf:tljs ;ª\Vof cyjf :s]n/ 

kfp5f}F . o:tf] u'0fgnfO{ b'O{ cf]6f e]S6/x¿sf] :s]n/ u'0fg elgG5 .  

 lj|mofsnfk 1 

 lbOPsf] n]vflrqsf] cWoog u/L lgDg  

 k|Zgx¿sf] hjfkm lbg'xf];\ M 

 (a) laGb' A / B sf lgb]{zfª\sx¿ s] s] x'g\ < 

 (b) laGb' A / B sf l:ylt e]S6/x¿ s] s] x'g\ < 

 (c) laGb' A / B sf x- lgb]{zfª\s / y-           

  lgb]{zfª\sx¿nfO{ km/s km/s u'0fg ug'{xf];\ . 

 

 

PsfO 6   
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 (d) laGb' A / B sf x- lgb]{zfª\sx¿ / y- lgb]{zfª\sx¿sf u'0fgkmnx¿ hf]8\bf slt 

  x'G5 < 

 (e) s] pSt u'0fgkmnx¿sf] of]ukmnnfO{ ;f]xL n]vflrqdf b]vfpg ;lsG5 < 

 dfgf}F a⃗  = (x1, y1) / b⃗  = (x2, y2) 5g\ .  

 oxfF, (x1, y1) = x1(1,0)+y1(0,1)= x1i + y1j  

 / (x2, y2) = x2(1,0) + y2(0, 1) = x2i  + y2j  klg n]Vg ;lsG5 . hxfF i   / j   j|mdzM  

 x- cIfdf / y- cIfsf] lbzfdf PsfO e]S6/x¿nfO{ hgfpF5g\ . 

(x1, y1) /  (x2, y2) n] Pp6f jf:tljs ;ª\VofnfO{ hgfpF5 . pSt jf:tljs ;ª\VofnfO{ 

a⃗   / b⃗  sf] :s]n/ u'0fgkmn eG5g\ . o;nfO{ -e]S6/ a_ -:s]n/ u'0fg_ -e]S6/ b_ cyjf 

 a⃗   ∙ b⃗  af6 hgfOG5 . 

∴  a⃗ . b  =x1x2+ y1y2 

 

dfgf}F PA⃗⃗⃗⃗  ⃗ = a⃗  / PB⃗⃗⃗⃗  ⃗ = b⃗  5g\ . hxfF |PA⃗⃗  ⃗| ≠ 0 / 

 |PB⃗⃗  ⃗| ≠ 0  5 . a⃗  / b    åf/f hgfpg] /]vfv08x¿larsf]  

sf]0f θ 5 . hxfF 0 ≤ 𝜃 ≤ 𝜋 5 . 

 

|a⃗ ||b⃗ | 𝑐𝑜𝑠𝜃 n] Pp6f :s]n/ cyjf jf:tljs ;ª\Vof lbG5, h;nfO{ a⃗   / b     sf] :s]n/ 

u'0fg cyjf  a⃗⃗  ∙ b     n] hgfOG5 . 

 To:f}n],  a⃗⃗  ∙ b  = |a⃗ ||b⃗ | 𝑐𝑜𝑠𝜃 

 o;nfO{ g} b'O{ cf]6f e]S6/x¿sf] :s]n/ u'0fg egL kl/eflift ul/G5 . 

\ HofldtLo ¿kdf o;nfO{ lgDgcg';f/ b]vfpg ;lsG5 M 

 oxfF,  

 PA⃗⃗⃗⃗  ⃗ = a⃗   

 PB⃗⃗⃗⃗  ⃗ = b⃗  

 ∡𝐴𝑃𝐵 = 𝜃(0 ≤ 𝜃 ≤ 𝜋) 

 𝐵𝑁 ⊥ 𝑃𝐴, 𝐴𝑀 ⊥ 𝑃𝐵 

 PM  = a⃗  sf] b⃗  df k|efj (projection of  a⃗  on b⃗ ) 

  = PA cosθ[cosθ =
PM

PA
, ;dsf]0fL AMP df] 

  = |a⃗ | 𝑐𝑜𝑠𝜃 
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ca,  a⃗⃗  ∙ b  = |a⃗ | ∙ |b⃗ |  𝑐𝑜𝑠𝜃 

              = (|a⃗ |) × (|b⃗ |𝑐𝑜𝑠𝜃)    

              = (a⃗  sf] nDafO)× (b⃗  sf] a⃗  df k|efj (Projection of b⃗  on a⃗  ) 

cyjf,  a⃗⃗  ∙ b  = |a⃗ | ∙ |b⃗ |  𝑐𝑜𝑠𝜃 

              = (|b⃗ |) × (|a⃗ |𝑐𝑜𝑠𝜃)    

              = (b⃗  sf] nDafO)× (a⃗  sf] b⃗  df k|efj (Projection of a⃗  on  b⃗  ) 

To:t}, 𝑐𝑜𝑠𝜃 =
 a⃗⃗⃗   ∙ b⃗⃗ 

|a⃗ |∙|b⃗⃗ |
 x'G5 . 

 

 

 

 

 

 

 

 

 

hfgL /fvf}F   

dfgf}F i  = (1,0) / j  = (0, 1) j|mdzM x- cIfsf] lbzfdf / y- cIfsf] lbzfdf PsfO e]S6/x¿  

x'g\ . 

(a) i  ∙ i = |i ||i |𝑐𝑜𝑠0° = 1 × 1 × 1 = 1 

(b) j  ∙ j = |j ||j |𝑐𝑜𝑠0° = 1 × 1 × 1 = 1 

(c) i  ∙ j = |i ||j |𝑐𝑜𝑠90° = 1 × 1 × 0 = 0 

(d) j  ∙ i = |j ||i |𝑐𝑜𝑠90° = 1 × 1 × 0 = 0 

cyjf, 

    i  ∙ i = (1, 0). (1,0) = 1 x 1 + 0 x 0 = 1 

j  ∙ j = (0,1). (0,1) = 0 x 0 + 1 x 1 = 1 

s]xL dxŒjk"0f{ glthfx¿ 

(a) olb |a⃗ | = a / |b⃗ | = 𝑏 / eP  a⃗⃗  ∙ b = ab cosθ x'G5 . 

(b) olb  a⃗⃗  ∙ b = 0 eP, (𝑖)|a⃗ | = 0 (𝑖𝑖)|b⃗ | = 0 jf (𝑖𝑖𝑖)a ⊥ b  x'G5 . 

(c) olb θ = 0° eP  a⃗⃗  ∙ b  sf] clwstd dfg k|fKt x'G5 . 

(d) olb θ = 180° eP  a⃗⃗  ∙ b   sf] Go"gtd dfg k|fKt x'G5 . 

(e)  a⃗⃗  ∙ b =  b⃗⃗  ∙ a  x'G5 . 

(f) (k a⃗⃗ ) ∙ b =  a⃗  ∙(𝑘 b ) = k( a⃗  ∙  b ) x'G5, hxfF 𝑘 ≠ 0  / k ∈ R 5 . 
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i  ∙ j = (1, 0). (0,1) = 1 x 0 + 0 x 1 = 0 

j  ∙ i = (0,1). (1,0) = 0 x 1 + 1 x 0 = 0 

pbfx/0fx¿ 

1. olb a⃗ = (
2
3
), b⃗ = (

−3
 2

) eP 

a) a⃗  / b⃗    lar aGg] sf]0f 

b) a⃗ 2 kQf nufpg'xf];\ . 

 ;dfwfg  

 oxfF, 𝑎 = (
2
3
) / b⃗ = (

−3
  2

) 5 . 

 |a⃗ | = √22 + 32 = √4 + 9 = √13  

 |b⃗ | = √(−3)2 + (2)2 

  = √9 + 4 = √13, 

  𝑎 . �⃗� = (
2
3
) . (

−3
  2

) 

  = 2 × (−3) + 3 × 2 

  = - 6 + 6 

   = 0 

(a) 𝑎  / b⃗  larsf] sf]0f,  

𝑐𝑜𝑠𝜃 =
a⃗ ∙ b⃗ 

|a⃗ ||b⃗ |
 

        =
0

√13 ×√13
= 0 

 cyjf, θ = 90° 

 [𝑎 . �⃗� = 0  ePdf θ = 90° x'G5 . ] 

(𝑏) 𝑎 2   = |a|⃗⃗ 
2
  

         = (√13)
2
 

         = 13 

 

 

𝑎 . 𝑎 = |a|⃗⃗ |a|⃗⃗ Cos0° 

= |a|⃗⃗ 
2
× 1 = |a|⃗⃗ 

2
 

 

gf]6 M To;}n]  𝑎⃗⃗⃗  2, 𝑎 . 𝑎  / |a|⃗⃗ 
2
sf] glthf a/fa/ cfpF5 . 
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2. olb P(-2,1), Q(3, -4) / R(2, 5) l:ylt e]G6/x¿ eP PQ⃗⃗⃗⃗  ⃗.  QR⃗⃗ ⃗⃗ ⃗⃗    sf] dfg slt x'G5 kQf 

nufpg'xf];\ . 

 ;dfwfg  

 oxfF, OP⃗⃗⃗⃗  ⃗ = (
−2
 1

) 

  OQ⃗⃗⃗⃗  ⃗ = (   3
−4

) 

    /  OR⃗⃗⃗⃗  ⃗ = (2
5
)  

 lrqaf6,  PQ⃗⃗⃗⃗  ⃗    = PO⃗⃗⃗⃗  ⃗ + OQ⃗⃗⃗⃗  ⃗   

 [e]S6/ hf]8sf] lqe'h lgodcg';f/] 

 = OQ⃗⃗⃗⃗  ⃗ − OP⃗⃗⃗⃗  ⃗ 

 = (   3
−4

) − (  −2
1

) 

 = (   3+2
−4−1

) 

 = (   5
−5

) 

 QR⃗⃗⃗⃗  ⃗   = QO⃗⃗⃗⃗  ⃗ + OR⃗⃗⃗⃗  ⃗   

  = OR⃗⃗⃗⃗  ⃗ − OQ⃗⃗⃗⃗  ⃗ 

  = (2
5
) − (   3

−4
) 

  = (2−3
5+4

) 

  = (−1
9
) 

 k]ml/,  

PQ⃗⃗⃗⃗  ⃗ ∙ QR⃗⃗⃗⃗  ⃗   = (
5

−5
) ∙ (

 −1

9
) 

   = 5 × (−1) + (−5) × 9 

   = −5 − 45 

   = −50 
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3.  olb OA⃗⃗⃗⃗  ⃗ = (
5
m

) , OB⃗⃗⃗⃗  ⃗ = (
  4
−2

)  / ∡AOB = 90° eP m sf] dfg kQf nufpg'xf];\ . 

;dfwfg  

oxfF,  OA⃗⃗⃗⃗  ⃗ = (
5
m

),  OB⃗⃗⃗⃗  ⃗ = (
  4
−2

)  / ∡ AOB = 90° 

 xfdLnfO{ yfxf 5, 𝑐𝑜𝑠∡𝐴𝑂𝐵 =
OA⃗⃗⃗⃗⃗⃗ .OB⃗⃗⃗⃗⃗⃗ 

|OA|⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗.|OB|⃗⃗ ⃗⃗ ⃗⃗  ⃗
 

 cyjf, 𝑐𝑜𝑠90° =
OA⃗⃗⃗⃗⃗⃗ .OB⃗⃗⃗⃗⃗⃗ 

|OA|⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗.|OB|⃗⃗ ⃗⃗ ⃗⃗  ⃗
 

 cyjf,0 =
OA⃗⃗⃗⃗⃗⃗ .OB⃗⃗⃗⃗⃗⃗ 

|OA|⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗.|OB|⃗⃗ ⃗⃗ ⃗⃗  ⃗
 

 cyjf, OA⃗⃗⃗⃗  ⃗. OB⃗⃗⃗⃗  ⃗ = 0 

 cyjf, (5
m
) . (  4

−2
) = 0   

 cyjf, 5 × 4 + 𝑚 × (−2) = 0 

 cyjf, 20 − 2𝑚 = 0 

 cyjf, 2𝑚 = 20 

 cyjf, 𝑚 = 10 

4.  olb OA⃗⃗⃗⃗  ⃗. OB⃗⃗⃗⃗  ⃗ = 12, ∡AOB = 60° /  OA⃗⃗ ⃗⃗ ⃗⃗  = 4 eP |OB⃗⃗⃗⃗ | kQf nufpg'xf];\ . 

;dfwfg  

oxfF, OA⃗⃗⃗⃗  ⃗. OB⃗⃗⃗⃗  ⃗ = 12 

 ∡ AOB = 60° 

|OA⃗⃗⃗⃗  ⃗| = 4 

 |OB|⃗⃗⃗⃗⃗⃗  ⃗ = ?   

xfdLnfO{ yfxf 5,  

OA⃗⃗⃗⃗  ⃗. OB⃗⃗⃗⃗  ⃗ = |OA⃗⃗⃗⃗  ⃗||OB|⃗⃗⃗⃗⃗⃗  ⃗cos ∡ AOB   

 cyjf, 12 = 4 × |OB| ⃗⃗⃗⃗ ⃗⃗ ⃗⃗  cos60°  

 cyjf, 12 = 4 × |OB| ⃗⃗⃗⃗ ⃗⃗ ⃗⃗  ×
1

2
 

 cyjf, 12 = 2|OB| ⃗⃗⃗⃗ ⃗⃗ ⃗⃗   

 cyjf, 6 = |OB| ⃗⃗⃗⃗ ⃗⃗ ⃗⃗    

 ∴  |OB| ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ = 6 
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5. olb a⃗ + b⃗ + c = (0,0), |a⃗ | = 3, |b⃗ | = 5  / |c | = 4 eP a⃗  / c  larsf] sf]0f  kQf 

 nufpg'xf];\ . 

 ;dfwfg  

 oxfF, a⃗ + b⃗ + c = (0,0), |a⃗ | = 3, |b⃗ | = 5  / |c | = 4,  a⃗  = ? c = ? 

 k]ml/,  a⃗ + b⃗ + c = 0 

 cyjf, a⃗ + c = −b⃗  

 cyjf,  (a⃗ + c ) 2 = (−b⃗ )
2
 

 cyjf,  (a⃗ )2 + 2a⃗  . c + (c )2 = (−b⃗ )
2
 

 cyjf, (3)2 + 2a⃗  . c + (4)2 = (5)2 

 cyjf, 9 + 2a⃗  . c + 16 = 25 

 cyjf, 25 + 2a⃗  . c = 25 

 cyjf, 2a⃗  . c = 25 − 25 

 cyjf, a⃗  . c = 0 

 a⃗   / c  larsf] sf]0f 90° x'G5 . 

 

cEof; M 6.1 

1. (a) :s]n/ u'0fgsf] kl/efiff n]Vg'xf];\ . 

 (b)  olb a⃗  . b⃗ = 0 eP a⃗   / b⃗  ;DaGw s] x'G5 < 

 (c)  a⃗  . b⃗  sf] clwstd dfg k|fKt ug{  a⃗   / b⃗  larsf] sf]0f slt x'G5 < 

 (d)  olb a⃗ = (a1
a2

) / b⃗ = (b1
b2

) eP a⃗  . b⃗   slt x'G5 <  

2. (a)  olb  a⃗ =  (−4
2
) / b⃗ = (1

2
) eP a⃗  . b⃗  kQf nufpg'xf];\ .  

 (b)  olb OA⃗⃗⃗⃗  ⃗  = (√3
1
) / OB⃗⃗⃗⃗  ⃗ = (√3

−3
)  eP OA⃗⃗⃗⃗  ⃗. OB⃗⃗⃗⃗  ⃗ kQf nufpg'xf];\ .  

 (c)  olb  a⃗  / b⃗  PsfO e]S6/x¿ eP  a⃗  = b⃗  kQf nufpg'xf];\ hxfF |a⃗ + b⃗ | = √2 5 . 

3.  olb A(-2,1), B(-1,-3), C(3,-2) / D(2,2) eP 

 (a) AB⃗⃗⃗⃗  ⃗ , BC⃗⃗⃗⃗  ⃗, CD⃗⃗⃗⃗  ⃗ , AC⃗⃗⃗⃗  ⃗ , AD⃗⃗⃗⃗  ⃗ / BD⃗⃗⃗⃗  ⃗ KfQf nufpg'xf];\ . 

 (b)  AB⃗⃗⃗⃗  ⃗ . BD⃗⃗⃗⃗  ⃗  kQf nufpg'xf];\ . 

 (c)  AC⃗⃗⃗⃗  ⃗ . BD⃗⃗⃗⃗  ⃗ larsf] sf]0f kQf nufpg'xf];\ . 

 (d)  AC⃗⃗⃗⃗  ⃗2  / CD⃗⃗⃗⃗  ⃗2 kQf nufpg'xf];\ . 



225 

4.  (a) olb AB⃗⃗⃗⃗  ⃗ =(
2
3
), OB⃗⃗⃗⃗  ⃗ =(

a
−2

), ∡AOB=90° eP a sf] dfg kQf nufpg'xf];\ . 

 (b)  olb p⃗ = (2
a
)  /  q⃗⃗⃗  = ( 3

−1
) Pscfk;df nDa eP a sf] dfg kQf nufpg'xf];\ . 

 (c)  olb a⃗ = (2+k
4−k

)  /  b⃗⃗⃗  = (2
3
) Pscfk;df nDa eP k sf] dfg kQf nufpg'xf];\ . 

5.  (a) olb |OP⃗⃗⃗⃗ | = 6, OP.⃗⃗ ⃗⃗  OQ⃗⃗⃗⃗ =24 / ∡POQ=60° eP |OQ⃗⃗⃗⃗ | sf] dfg kQf nufpg'xf];\ . 

 (b)  olb OA⃗⃗⃗⃗  ⃗. OB⃗⃗⃗⃗  ⃗ = 30,  ∡AOB=45°  / | OB⃗⃗ ⃗⃗ ⃗⃗  | = 4√2  eP | OA⃗⃗ ⃗⃗ ⃗⃗  |  sf] dfg kQf  

  nufpg'xf];\ . 

 (c)  olb OC⃗⃗⃗⃗  ⃗. OD⃗⃗ ⃗⃗  ⃗ = −14√3, ∡OCD=150°  / | OC⃗⃗⃗⃗⃗⃗ | = 4 eP | OD⃗⃗ ⃗⃗ ⃗⃗  |  sf] dfg kQf  

  nufpg'xf];\  

6. (a) olb a⃗ + b⃗ + c = (0,0), |a⃗ | = 3, |b⃗ | = 5   /  |c | =  4 eP a⃗ = c  sf] dfg kQf  

  nufpg'xf];\ . 

 (b)  olb p⃗ + q⃗ + r = (0,0), |p⃗ | = 6, |q⃗ | = 10 /  p .  q⃗ = 30  eP |r⃗⃗ | kQf  

  nufpg'xf];\  

7. (a)  s'g} e]S6/x¿ a⃗  / b⃗   sf nflu  (a⃗ + b⃗ ). (a⃗ − b⃗ ) = 0 eP |a⃗ | = |b⃗ | x'G5 egL  

  k|dfl0ft ug'{xf];\ .  

 (b)  olb a⃗ ⊥ b⃗  eP (a⃗ + b⃗ )
2

= (a⃗ − b⃗ )
2
 x'G5 egL k|dfl0ft ug'{xf];\ .  

8.  n]vflrqdf ;dafx' lqe'h ABC lvRg'xf];\ / 

 (a) AB⃗⃗⃗⃗  ⃗ . AC⃗⃗⃗⃗  ⃗, BC.⃗⃗⃗⃗⃗⃗ B⃗⃗ A, / CA⃗⃗⃗⃗  ⃗. CB⃗⃗⃗⃗  ⃗  KfQf nufpg'xf];\ . 

 (b) BC.⃗⃗⃗⃗⃗⃗  sf] dWo laGb' D kQf nufpg'xf];\ . 

 (c) BC⃗⃗⃗⃗  ⃗. AD⃗⃗⃗⃗  ⃗ slt x'G5 < kQf nufpg'xf];\ . 

 

6.2 e]S6/ Hofldlt (Vector Geometry)  

lbOPsf] lrqdf, 

 (a)  s] AB+BC =AC x'G5 < 

 (b)  s] AB⃗⃗⃗⃗  ⃗+BC⃗⃗⃗⃗  ⃗ =AC⃗⃗⃗⃗  ⃗ x'G5 < 

 (c)  (a) / (b) df s] leGgtf 5 < 

To:t} cfot PQRS df 

(a) PQ / PS sf] u'0fgkmn slt x'G5 < 

(b) PQ⃗⃗⃗⃗  ⃗  / PS⃗⃗⃗⃗  sf] :s]n/ u'0fg slt x'G5 < 

(c) PQ × PS / PQ⃗⃗⃗⃗  ⃗ . PS⃗⃗⃗⃗   lar s] leGgtf 5 < 



226 

e]S6/ Hofldltdf e]S6/ hf]8sf lgodx¿ tyf b'O{ cf]6f e]S6/x¿sf] :s]n/ u'0fgsf 

u'0fx¿ k|of]u u/L HofldtLo cfs[ltsf u'0fx¿ / sygx¿nfO{ k|dfl0ft ug]{ ul/G5 . 

6.2.1 (a)  dWolaGb' ;fWo (Mid-point Theorem) 

 lbOPsf] ABC df e'hfx¿ BC, AC / AB sf dWo 

 laGb'x¿ j|mdzM D, E / F 5g\ . 

 ca AD⃗⃗⃗⃗  ⃗ , BE⃗⃗⃗⃗  ⃗,  / CF⃗⃗⃗⃗   nfO{ AB⃗⃗⃗⃗  ⃗, BC⃗⃗⃗⃗  ⃗  / AE⃗⃗⃗⃗  ⃗ sf kbdf JoSt 

 ug'{xf];\ . 

 oxfF AD⃗⃗⃗⃗  ⃗ = AB⃗⃗⃗⃗  ⃗ + BD⃗⃗⃗⃗  ⃗ ……………(i) -e]S6/ hf]8sf] 

 lqe'h lgodcg';f/_ 

 To:t}  AD⃗⃗⃗⃗  ⃗ = AC⃗⃗⃗⃗  ⃗ + 𝐶D⃗⃗⃗⃗  ⃗ ……………(ii) 

 (i) / (ii) nfO{ hf]8\bf, 

 cyjf, 2AD⃗⃗⃗⃗  ⃗ = (AB⃗⃗⃗⃗  ⃗ + 𝐴𝐶⃗⃗⃗⃗  ⃗) + (BD⃗⃗⃗⃗  ⃗ + 𝐶𝐷⃗⃗⃗⃗  ⃗) 

 cyjf, 2AD⃗⃗⃗⃗  ⃗ = (AB⃗⃗⃗⃗  ⃗ + 𝐴𝐶⃗⃗⃗⃗  ⃗) + (BD⃗⃗⃗⃗  ⃗ + (−𝐷𝐶⃗⃗⃗⃗  ⃗)) 

 cyjf, 2AD⃗⃗⃗⃗  ⃗ = (AB⃗⃗⃗⃗  ⃗ + AC⃗⃗⃗⃗  ⃗) + (BD⃗⃗⃗⃗  ⃗ − 𝐵𝐷⃗⃗⃗⃗⃗⃗ ) [∴BD=DC] 

 cyjf, 2AD⃗⃗⃗⃗  ⃗ = (AB⃗⃗⃗⃗  ⃗ + 𝐴𝐶⃗⃗⃗⃗  ⃗) + 0⃗  

 cyjf, 2AD⃗⃗⃗⃗  ⃗ = AB⃗⃗⃗⃗  ⃗ + 𝐴𝐶⃗⃗⃗⃗  ⃗ 

 cyjf, AD⃗⃗⃗⃗  ⃗ =
1

2
(AB⃗⃗⃗⃗  ⃗ + 𝐴𝐶⃗⃗⃗⃗  ⃗) 

 To:t}, BE⃗⃗⃗⃗  ⃗ =
1

2
(𝐵𝐴⃗⃗⃗⃗  ⃗ + 𝐵𝐶⃗⃗⃗⃗  ⃗) / 

 CF⃗⃗⃗⃗ =
1

2
(𝐶𝐴⃗⃗⃗⃗  ⃗ + 𝐶𝐵⃗⃗⃗⃗  ⃗)  x'G5 . 

 olb 𝐴(x1, y1) / 𝐵(x2, y2) eP AB sf] dWo laGb' C sf] l:ylt e]S6/ (
𝑥1+x2

2
y1+y2

2

) jf 

 (
𝑥1+𝑥2

2
,
𝑦1+𝑦2

2
) x'G5 . 
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(b)   v08 ;"q (Section formula) 

(i)  leqL ljefhg ;DaGwL ;fWo (Internal division theorem) 

syg M olb laGb' A sf] l:ylt e]S6/ 𝑎 , laGb' B sf] l:ylt e]S6/ 𝑏  / AB nfO{ m:n  df 

 ljefhg ug]{ laGb' P sf] l:ylt e]S6/ 𝑝  eP p =  
na +mb 

m+n
 x'G5 .  

k|df0f  

lrqdf, OA⃗⃗⃗⃗  ⃗ = a⃗ , OB⃗⃗⃗⃗  ⃗ = b,⃗⃗  

 OP⃗⃗⃗⃗  ⃗ = p⃗  / AP:PB = m:n 5 . 

k]ml/, 
AP

PB
=

m

n
 

cyjf, n AP⃗⃗⃗⃗  ⃗ = m PB⃗⃗⃗⃗  ⃗ 

cyjf, n (AO⃗⃗⃗⃗  ⃗ + OP⃗⃗⃗⃗  ⃗) = m  (PO⃗⃗⃗⃗  ⃗ + OB⃗⃗⃗⃗  ⃗) 

cyjf, n (OP⃗⃗⃗⃗  ⃗ − OA⃗⃗⃗⃗  ⃗) = m  (OB⃗⃗⃗⃗  ⃗ − OP⃗⃗⃗⃗  ⃗) 

cyjf, n OP⃗⃗⃗⃗  ⃗ − n OA⃗⃗⃗⃗  ⃗ = m OB⃗⃗⃗⃗  ⃗ − m OP⃗⃗⃗⃗  ⃗ 

cyjf, m OP⃗⃗⃗⃗  ⃗ + n OP⃗⃗⃗⃗  ⃗ = n OA⃗⃗⃗⃗  ⃗ + m OB⃗⃗⃗⃗  ⃗ 

cyjf, (m + n)OP⃗⃗⃗⃗  ⃗  = n OA⃗⃗⃗⃗  ⃗ + m OB⃗⃗⃗⃗  ⃗ 

cyjf, OP⃗⃗⃗⃗  ⃗  =
n OA⃗⃗⃗⃗⃗⃗ +m OB⃗⃗⃗⃗⃗⃗ 

m+n
 

cyjf, , OP⃗⃗⃗⃗  ⃗  =
n a⃗ +m b⃗⃗ 

m+n
  k|dfl0ft eof] .  

(ii)  aflx/L ljefhg ;DaGwL ;fWo (External division theorem) 

syg M olb laGb' P n] AB nfO{ aflx/af6 m:n df ljefhg u5{ eg] ljefhg ug]{ laGb'sf] 

 l:ylt e]S6/, OP⃗⃗⃗⃗  ⃗  =
m b⃗⃗ −n a⃗ 

m−n
 xG5 . 

k|df0f  

lrqdf, PA:PB = m:n 5 . 

oxfF, 
PA

PB
=

m

n
 

cyjf, n PA = m PB 

cyjf, n PA⃗⃗⃗⃗  ⃗ = m PB⃗⃗⃗⃗  ⃗ 

cyjf, n (PO⃗⃗⃗⃗  ⃗ + OA⃗⃗⃗⃗  ⃗) = m  (PO⃗⃗⃗⃗  ⃗ + OB⃗⃗⃗⃗  ⃗) 

cyjf, n (OA⃗⃗⃗⃗  ⃗ − OP⃗⃗⃗⃗  ⃗) = m  (OB⃗⃗⃗⃗  ⃗ − OP⃗⃗⃗⃗  ⃗) 
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cyjf, n OA⃗⃗⃗⃗  ⃗ − n OP⃗⃗⃗⃗  ⃗ = m OB⃗⃗⃗⃗  ⃗ − m OP⃗⃗⃗⃗  ⃗ 

cyjf, m OP⃗⃗⃗⃗  ⃗ − n OP⃗⃗⃗⃗  ⃗ = m OB⃗⃗⃗⃗  ⃗ + n OA⃗⃗⃗⃗  ⃗ 

cyjf, (m − n)OP⃗⃗⃗⃗  ⃗  = m OB⃗⃗⃗⃗  ⃗ + n OA⃗⃗⃗⃗  ⃗ 

cyjf, OP⃗⃗⃗⃗  ⃗  =
m OB⃗⃗⃗⃗⃗⃗ −n OA⃗⃗⃗⃗⃗⃗ 

m−n
 

cyjf, OP⃗⃗⃗⃗  ⃗  =
m b⃗⃗ −n a⃗ 

m−n
  k|dfl0ft eof] .  

pbfx/0fx¿  

1. laGb' A / B sf l:ylt e]S6/x¿ j|mdzM 4𝑖 + 3j   / 3𝑖 − 4j   5g\ . AB sf] dWo laGb' m 

sf] l:ylt e]S6/ kQf nufpg'xf];\ . 

k|df0f  

lrqdf, OA⃗⃗⃗⃗  ⃗ = 4 i⃗ + 3j   

OB⃗⃗⃗⃗  ⃗ = 3 𝑖 − 4j   

AM=MB 

OM⃗⃗⃗⃗⃗⃗ = ? 

dWo laGb' ;fWosf] sygcg';f/, 

OM⃗⃗⃗⃗⃗⃗        =
1

2
(4 i⃗ + 3j + 3 i⃗ − 4j ) 

  =
1

2
(7 i⃗ − j ) 

  =
7

2
 i⃗ −

1

2
j  

2. laGb'x¿ A / B sf l:ylt e]S6/x¿ j|mdzM 3𝑖 − j   / 4𝑖 − 7j   5g\ . lgDg cj:yfdf 

laGb'x¿ C / D sf l:ylt e]S6/ kQf nufpg'xf];\ . 

(a) C n] AB nfO{ leqL ¿kdf 3:5 sf] cg'kftdf ljefhg u5{ . 

(b) D n] AB nfO{ afx\o ¿kdf 2:1 sf] cg'kftdf ljefhg u5{ . 

;dfwfg  

(a) oxfF,  

OA⃗⃗⃗⃗  ⃗ = 3 i⃗ − j  

OB⃗⃗⃗⃗  ⃗ = 4 i⃗ − 7j  

AC: CB = 3: 5 

OC⃗⃗⃗⃗  ⃗ =? 
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 leqL ljefhg ;DaGwL ;fWocg';f/ 

OC⃗⃗⃗⃗  ⃗ =
5OA⃗⃗⃗⃗⃗⃗ +3OB⃗⃗⃗⃗⃗⃗ 

3+5
  

 cyjf,OC⃗⃗⃗⃗  ⃗ =
5(3 i⃗ −j )+3(4 i⃗ −7j )

8
 

 cyjf, OC⃗⃗⃗⃗  ⃗ =
15 i⃗ −5j +12 i⃗ −21j 

8
 

 cyjf, OC⃗⃗⃗⃗  ⃗ =
27 i⃗ −26j 

8
 

 cyjf, OC⃗⃗⃗⃗  ⃗ =
27

8
 i⃗ −

13

4
 j⃗  

(b)  oxfF,  

 OA⃗⃗⃗⃗  ⃗ = 3 i⃗ − j  

 OB⃗⃗⃗⃗  ⃗ = 4 i⃗ − 7j  

 DA:DB = 2: 1(m:n) 

 OD⃗⃗⃗⃗  ⃗ = ? 

 e]S6/sf] aflx/L ljefhg ;DaGwL ;fWocg';f/, 

OD⃗⃗⃗⃗  ⃗ =
2OB⃗⃗⃗⃗⃗⃗ −OA⃗⃗⃗⃗⃗⃗ 

2−1
           [

mOB⃗⃗⃗⃗⃗⃗ −nOA⃗⃗⃗⃗⃗⃗ 

m−n
]  

 cyjf, =
2(4 i −7j )−(3 i −j )

2−1
 

 cyjf, =
8 i⃗ −14j −3 i⃗ +j 

1
 

   = 5 i⃗ − 13j  

 j}slNks ljlw  

 DA:DB = 2: 1 

 
DA

DB
=

2

1
 

 DA⃗⃗⃗⃗  ⃗=2DB⃗⃗⃗⃗  ⃗ 

 OA⃗⃗⃗⃗  ⃗ − OD⃗⃗⃗⃗  ⃗ = 2(OB⃗⃗⃗⃗  ⃗ − OD⃗⃗⃗⃗  ⃗)   

 OD⃗⃗⃗⃗  ⃗ − OD⃗⃗⃗⃗  ⃗ = 2OB⃗⃗⃗⃗  ⃗ − OA⃗⃗⃗⃗  ⃗ 

 OD⃗⃗⃗⃗  ⃗ = 2(4 i⃗ − 7j ) − (3 i⃗ − j  ) 

  = 8 i⃗ − 14j − 3 i⃗ + j     

  = 5 i⃗ − 13j   
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3.  lrqdf, ABC sf] dflWosf AD nfO{  

 laGb' G n] AG:GD = 2:1 sf] cg'kftdf  

 ljefhg u/]sf] 5, k|dfl0ft ug'{xf];\ M  

 G sf] l:ylt e]S6/ = 
1

3
 (A, B / C sf] l:ylt 

 e]S6/sf] of]ukmn)  

 cyjf, OG⃗⃗⃗⃗  ⃗ =
1

3
(OA⃗⃗⃗⃗  ⃗ + OB⃗⃗⃗⃗  ⃗ + OC⃗⃗⃗⃗  ⃗)  

 ;dfwfg  

 oxfF AG:GD=2:1 

 cyjf, 
AG

GD
=

2

1
 

 cyjf, AG⃗⃗⃗⃗  ⃗ = 2GD⃗⃗⃗⃗  ⃗ 

 cyjf, OG⃗⃗⃗⃗  ⃗ − OA⃗⃗⃗⃗  ⃗ = 2(OD⃗⃗⃗⃗  ⃗ − OG⃗⃗⃗⃗  ⃗) 

 cyjf, OG⃗⃗⃗⃗  ⃗ − OA⃗⃗⃗⃗  ⃗ = 2OD⃗⃗⃗⃗  ⃗ − 2OG⃗⃗⃗⃗  ⃗ 

 cyjf, OG⃗⃗⃗⃗  ⃗ + 2OG⃗⃗⃗⃗  ⃗ = 2OD⃗⃗⃗⃗  ⃗ − OA⃗⃗⃗⃗  ⃗ 

 cyjf, 3OG⃗⃗⃗⃗  ⃗ = 2 ×
1

2
(OB⃗⃗⃗⃗  ⃗ + OC⃗⃗⃗⃗  ⃗) + OA⃗⃗⃗⃗  ⃗[dWo laGb' ;fWocg';f/] 

 cyjf, 3OG⃗⃗⃗⃗  ⃗ = OB⃗⃗⃗⃗  ⃗ + OC⃗⃗⃗⃗  ⃗ + OA⃗⃗⃗⃗  ⃗ 

 cyjf, OG⃗⃗⃗⃗  ⃗ =
1

3
(OA⃗⃗⃗⃗  ⃗ + OB⃗⃗⃗⃗  ⃗ + OC⃗⃗⃗⃗  ⃗) k|dfl0ft eof] . 

cEof;M 6.2.1 

1. (a)  e]S6/sf] dWo laGb' ;fWosf] syg n]Vg'xf];\ . 

(b)  laGb' C n] AB nfO{ m1: m2 sf] cg'kftdf leqL ¿kdf ljefhg u5{ eg] C sf] 

 l:ylt e]S6/ A / B sf] l:ylt e]S6/sf kbdf n]Vg'xf];\ . 

  (c)  lrqdf PR:PQ=m:n eP      

  OP⃗⃗⃗⃗  ⃗ nfO{ OQ⃗⃗⃗⃗  ⃗ / OR⃗⃗⃗⃗  ⃗ sf] kbdf n]Vg'xf];\ .  

2. (a)  olb laGb'x¿ A / B sf l:ylt e]S6/x¿ j|mdzM 2i + 5j  /    

4i − 3j   eP AB sf] dWolaGb' C sf] l:ylt e]S6/ kQf 

nufpg'xf];\ . 

 (b)  lrqdf BD = DC, AB⃗⃗⃗⃗  ⃗ = 3i + 5j  /    

   AC⃗⃗  ⃗ = 7i + 9j  eP AD⃗⃗⃗⃗  ⃗ kQf     

  nufpg'xf];\ . 

 (c) olb, OA⃗⃗⃗⃗  ⃗ = 7i + 3j , OB⃗⃗⃗⃗  ⃗ = 2j − i  / 𝐴𝐶 = 𝐶𝐵 eP OC⃗⃗⃗⃗  ⃗ kQf nufpg'xf];\ . 



231 

 

3. (a)  A(2,-3) / B(3,2) /]vfv08 AB sf] 5]psf laGb'x¿ x'g\ . M n] AB nfO{ 2:3 sf]  

  cg'kftdf leqaf6 ljefhg u/]sf] 5 eg] M sf] l:ylt e]S6/ kQf nufpg'xf];\ .   

 (b)  olb P / Q sf l:ylt e]S6/x¿ 2i − 3j  / 3i − 2j  5g\ eg] PQ nfO{ leqk6\l6af6 

  3:2 sf] cg'kftdf ljefhg ug]{ laGb' M sf] l:ylt e]S6/ kQf nufpg'xf];\ . 

 (c)  olb P / Q sf l:ylt e]S6/x¿ 2i − j  / 5i + 2j  5g\ eg] PQ nfO{ aflx/af6  

  1:2 sf] cg'kftdf ljefhg ug]{ laGb' R sf] l:ylt e]S6/ kQf nufpg'xf];\ . 

 (d)  olb C / D sf l:ylt e]S6/x¿ 6i + 2j  / 7i − 3j  5g\ eg] CD nfO{ aflx/af6  

  4:5 sf] cg'kftdf ljefhg ug]{ laGb' R sf] l:ylt e]S6/ kQf nufpg'xf];\ . 

 

4. (a)  lrqdf laGb' P n] AB nfO{ 3:4 sf] cg'kftdf  

  ljefhg u/]sf] 5 . OP⃗⃗⃗⃗  ⃗ nfO{ OA⃗⃗⃗⃗  ⃗ /   

  OB⃗⃗⃗⃗  ⃗  sf kbdf JoSt ug'{xf];\ . 

 

(b)  lrqdf OA⃗⃗⃗⃗  ⃗ = 2a⃗ + 3b⃗  / OB⃗⃗⃗⃗ = −a + 2b  /  
 M n] AB nfO{ aflx/af6 5:2 sf] cg'kftdf  

 ljefhg u/]sf] 5 eg] OM⃗⃗⃗⃗⃗⃗ =
1

3
(4b⃗ − 9a⃗ ) x'G5  

 egL k|dfl0ft ug'{xf];\ . 

(c)  lrqdf CD⃗⃗⃗⃗  ⃗ =
1

4
BC⃗⃗⃗⃗  ⃗ EfP  

  BA⃗⃗⃗⃗  ⃗ = 5CA⃗⃗⃗⃗  ⃗ + 4AD⃗⃗⃗⃗  ⃗  x'G5 egL  

  k|dfl0ft ug'{xf];\ . 

 

5.   lrqdf olb  PA⃗⃗⃗⃗  ⃗ =
1

4
PQ⃗⃗⃗⃗  ⃗ EfP   

 k|dfl0ft ug'{xf];\ M a⃗ =
1

4
(3p⃗ + q⃗ )  

 

6.  lrqdf ABC sf e'hfx¿ AB,BC / AC sf  

 dWo laGb'x¿ j|mdzM F,D / E 5g\ . AD⃗⃗⃗⃗  ⃗ + BE⃗⃗⃗⃗  ⃗ + CF⃗⃗⃗⃗ = (0,0)  

 x'G5 egL k|dfl0ft ug'{xf];\ . 

 

7.  dWo laGb' ;fWo / v08 ;"qsf nflu e]S6/sf] lqe'h lgod cfjZos 5 jf 5}g < 

 cfjZos eP s;/L < JofVof ug'{xf];\ . 
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6.2.3  lqe'h ;DaGwL ;fWox¿ (Theorems related to triangle) 

xfdLn] Hofldltdf lqe'hsf ;fWox¿ k|dfl0ft u/] e}mF e]S6/sf] :s]n/ u'0fg / e]S6/ 

hf]8sf] lqe'h lgod k|of]u u/L lqe'hsf s]xL ;fWox¿ k|dfl0ft ug{ ;S5f}F, h'g 

lgDgcg';f/ 5g\ M 

;fWo 1: lqe'hsf b'O{ cf]6f e'hfsf] dWo laGb' hf]8\g] /]vf t];|f] e'hf;Fu ;dfgfGt/ / 

To;sf] cfwf x'G5 . 

 dfgf}F ABC df AB / AC sf  

 dWolaGb'x¿ hf]8\g] /]vf EF 5 . 

 k|dfl0ft ug'{kg]{  

 EF = 
1

2
BC / EF//BC 

 k|df0f   

 oxfF, EF⃗⃗⃗⃗ = EA⃗⃗⃗⃗  ⃗ + AF⃗⃗⃗⃗  ⃗    [e]S6/ hf]8sf] lqe'h lgodsf sf/0f] 

 cyjf, EF⃗⃗⃗⃗ =
1

2
BA⃗⃗⃗⃗  ⃗ +

1

2
AC⃗⃗⃗⃗  ⃗  [E / F j|mdzM AB / AC sf dWo laGb'x¿ ePsfn]] 

 cyjf, EF⃗⃗⃗⃗ =
1

2
(BA⃗⃗⃗⃗  ⃗ + AC⃗⃗⃗⃗  ⃗) 

 cyjf, EF⃗⃗⃗⃗ =
1

2
BC⃗⃗⃗⃗  ⃗ 

 ∴ EF//BC         [EF=kBC⃗⃗⃗⃗  ⃗, k=
1

2
 EfPsfn] ] 

 cyjf,  EF⃗⃗⃗⃗   =
1

2
   BC⃗⃗⃗⃗  ⃗ 

 ∴ EF = 
1

2
BC k|dfl0ft eof] . 

 ;fWo 2: ;dlåafx' lqe'hsf] zLif{laGb' / cfwf/sf] dWo laGb' hf]8\g] /]vf cfwf/df nDa 

 x'G5 . 

 dfgf}F PQR  Pp6f ;dlåafx'  

 lqe'h / QR sf] dWo laGb' S xf] . 

 k|dfl0ft ug'{kg]{ M PS⊥QR 

 k|df0f  

(i) QR⃗⃗⃗⃗  ⃗ = QP⃗⃗⃗⃗  ⃗ + PR⃗⃗⃗⃗  ⃗ [ e]S6/ hf]8sf] lqe'h lgodaf6] 

= PR⃗⃗⃗⃗  ⃗ − PQ⃗⃗⃗⃗  ⃗ 

(ii) PS⃗⃗⃗⃗ =
1

2
(PQ⃗⃗⃗⃗  ⃗ + PR⃗⃗⃗⃗  ⃗) [dWo laGb' ;fWocg';f/] 

=
1

2
(PR⃗⃗⃗⃗  ⃗ + PQ⃗⃗⃗⃗  ⃗)    
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(iii) QR⃗⃗⃗⃗  ⃗. PS⃗⃗⃗⃗ =
1

2
(PR⃗⃗⃗⃗  ⃗ + PQ⃗⃗⃗⃗  ⃗). (PR⃗⃗⃗⃗  ⃗ − PQ⃗⃗⃗⃗  ⃗) 

                               =
1

2
((PR⃗⃗⃗⃗  ⃗)

2
− (PQ⃗⃗⃗⃗  ⃗)

2
) 

    =
1

2
(|PR⃗⃗⃗⃗  ⃗|

2
− |PQ⃗⃗⃗⃗  ⃗|

2
) 

    =
1

2
(PR2 − P𝑄2) 

    = 0  [  PR = PQ, PQR ;dlåafx' lqe'h ePsfn]] 

 ∴ PS⊥QR   [PS⃗⃗⃗⃗ . QR⃗⃗⃗⃗  ⃗=0 ePsfn]] 

 

 ;fWo 3: ;dsf]0fL lqe'hsf] s0f{sf] dWolaGb' zLif{laGb'x¿af6 ;db'/Ldf k5{ .  

 dfgf}F ;dsf]0fL lqe'h ABC df  

 s0f{ AC sf] dWo laGb' D 5 . 

 k|dfl0ft ug'{kg]{ M AD = DC = BD 

 k|df0f  

  BA⃗⃗⃗⃗  ⃗. BC⃗⃗⃗⃗  ⃗ = 0 [∡ABC = 90° ePsfn]] 

 cyjf, (BD⃗⃗⃗⃗  ⃗ + DA⃗⃗⃗⃗  ⃗) . (BD⃗⃗⃗⃗  ⃗ + DC⃗⃗⃗⃗  ⃗) = 0    [e]S6/ hf]8sf] lqe'h lgodfg';f/] 

 cyjf, (BD⃗⃗⃗⃗  ⃗ + DA⃗⃗⃗⃗  ⃗) . (BD⃗⃗⃗⃗  ⃗ − 𝐶𝐷⃗⃗⃗⃗  ⃗) = 0        

 cyjf,(BD⃗⃗⃗⃗  ⃗ + DA⃗⃗⃗⃗  ⃗) . (BD⃗⃗⃗⃗  ⃗ − DA⃗⃗⃗⃗  ⃗) = 0          [DA = CD] 

 cyjf,(BD⃗⃗⃗⃗  ⃗)
2
 − (DA⃗⃗⃗⃗  ⃗)

2
= 0 

 cyjf,|BD⃗⃗⃗⃗  ⃗|2 − |DA⃗⃗⃗⃗  ⃗|2=0 

 cyjf,BD2 = DA2 

 cyjf, BD = DA 

 t/, D𝐴 = D𝐶 

 ∴ AD = DC = BD k|dfl0ft eof] . 

cEof; 6.2.2 

1. (a) lrqdf ABC sf e'hfx¿ AB / AC sf dWo  

 laGb'x¿ j|mdzM E / F 5g\ . EF / BC sf]  

 ;DaGw n]Vg'xf];\ . 
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(b)   lrqdf PQR sf] dlWosf PX xf] .   

  PQ = PR 5 . PX, PQ / PR sf] ;DaGw n]Vg'xf];\ . 

 

 

(c)  lrqdf EFG lbOPsf] 5, hxfF GT=ET=FT 5 .  

  EF / GF sf] ;DaGw n]Vg'xf];\ . 

 

 

2. (a) lrqdf ABC sf e'hfx¿ AB / AC sf  

 dWo laGb'x¿ j|mdzM M / N 5g\ .  

 MN= 
1

2
 BC / MN//BC x'G5 egL  

 e]]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ . 

 

 

(b)  lrqdf KAM sf e'hfx¿ KM / AM sf dWo laGb'x¿ 

 Hff]8\g] /]vfv08 MY 5 .  

 e]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ M 

  (i) MY//KA 

  (ii) MY= 
1

2
 AK 

 

3.(a) lrqdf lqe'h CAT Dff CA = CT  5 .  

 e'hf AT sf] dlWosf CP 5 .  

 e]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ M CP⊥AT 

 

 

(b)  lrqdf EP = EN / PF = ,FN 5 .   

 e]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ M EF⊥PN 

 

 

C 

T A 
P 
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4.(a) lrqdf ;dsf]0fL lqe'h RAM sf] s0f{ RM sf] dWo laGb' T 
 5 . e]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ M RT=AT=MT    

 

 

(b) lrqdf POT Pp6f ;dsf]0fL lqe'h / PT sf]  

 dWo lAfGb' H 5 . e]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ M  

 OH = PH = TH 

 

 

6.2.3  rt'e{'h tyf cw{j[Q ;DaGwL ;fWox¿ (Theorems on quadrilateral and  

 semi-circle) 

;fWo 4: rt'e'{hsf e'hfx¿sf dWo laGb'x¿ j|mdzM hf]8\b} hfFbf aGg] rt'e{'h 

;dfgfGt/ rt'e'{h x'G5 .  

lrqdf rt'e'{h ABCD sf e'hfx¿ AB, BC, CD / AD sf 

dWo laGb'x¿ j|mdzM F,G,H / E 5g\ . F,G,H / E nfO{ j|mdzM 

hf]8L rt'e'{h EFGH ag]sf] 5 . 

 k|dfl0ft ug'{kg]{ M EFGH Pp6f ;dfgfGt/ rt'e'{h xf] .  

 /rgf M BD hf]8f}F  

 k|df0f  

 1. ABD df EF⃗⃗  ⃗ =
1

2
BD⃗⃗⃗⃗    [ ABD df e'hf  AB / AD sf dWo laGb'x¿ hf]8\g]  

  /]vf EF ePsfn] ] 

 2. BCD df GH⃗⃗⃗⃗ =
1

2
BD⃗⃗⃗⃗  [ BCD df e'hfx¿  BC / DC sf dWo laGb'x¿  

  j|mdzM G / H ePsfn], ;fWo 1 cg';f/ ] 

3.  EF⃗⃗⃗⃗ = BD⃗⃗⃗⃗  ⃗ [tYo 1 / 2 af6 ] 

4.  |EF⃗⃗⃗⃗ | = |BD⃗⃗⃗⃗  ⃗| / |EF⃗⃗  ⃗|//|BD⃗⃗⃗⃗ |  [EF⃗⃗⃗⃗  / BD⃗⃗⃗⃗  ⃗ sf dfg / lbzfx¿ a/fa/ ePsfn]] 

5.  EH = FG / EH//FG   [a/fa/ / ;dfgfGt/ /]vfv08x¿ hf]8\g] /]vfv08x¿ 

 klg Pscfk;df a/fa/ / ;dfgfGt/ x'g] ePsfn]] 

6.  EFGH Pp6f ;dfgfGt/ rt'e{'h xf] . [;Dd'v e'hfx¿ a/fa/ / ;dfgfGt/ 

 ePsfn]]  

 k|dfl0ft eof] . 
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 ;fWo 5: ;dfgfGt/ rt'e{'hsf ljs0f{x¿ k/:k/ ;dlåefhg x'G5g\ .  

 lrqdf ABCD Pp6f ;dfgfGt/ rt'e{'h xf] . ljs0f{ BD sf] 

 dWo laGb' M 5 .  

k|dfl0ft ug'{kg]{ M ljs0f{ AC sf] dWo laGb' M xf] .  

/rgf M dfgf}F laGb'x¿ A,B,C,D / M sf l:ylt e]S6/x¿ 

OA⃗⃗⃗⃗  ⃗, OB⃗⃗⃗⃗  ⃗, OC⃗⃗⃗⃗  ⃗, OD⃗⃗ ⃗⃗  ⃗  / OM⃗⃗⃗⃗⃗⃗  5g\ hxfF O pb\ud laGb' 5 . 

 k|df0f  

1.   OBD df OM⃗⃗⃗⃗  ⃗ =
1

2
(OB⃗⃗⃗⃗ + OD⃗⃗⃗⃗ )   [ dWo–laGb' ;fWocg';f/ ] 

 cyjf, OM⃗⃗⃗⃗⃗⃗ =
1

2
(OB⃗⃗⃗⃗  ⃗ + OA⃗⃗⃗⃗  ⃗ + AD⃗⃗⃗⃗  ⃗)       [ OAD df OD⃗⃗⃗⃗  ⃗ = OA⃗⃗⃗⃗  ⃗ + AD⃗⃗⃗⃗  ⃗ ePsfn] ] 

 cyjf, OM⃗⃗⃗⃗⃗⃗ =
1

2
(OA⃗⃗⃗⃗  ⃗ + OB⃗⃗⃗⃗  ⃗ + BC⃗⃗⃗⃗  ⃗)       [ ;=r=ABCD df AD⃗⃗⃗⃗  ⃗ = BC⃗⃗⃗⃗  ⃗ ePsfn] ] 

 cyjf, OM⃗⃗⃗⃗⃗⃗ =
1

2
(OA⃗⃗⃗⃗  ⃗ + OC⃗⃗⃗⃗  ⃗) 

2.  AC sf] dWo laGb' M xf] . [ dWolaGb' ;fWocg';f/ OM⃗⃗⃗⃗⃗⃗ =
1

2
(OA⃗⃗⃗⃗  ⃗ + OC⃗⃗⃗⃗  ⃗)   ePsfn]]]  

 k|dfl0ft eof] . 

 

;fWo 6M ;dafx' rt'e'{hsf ljs0f{x¿ ;dsf]0f x'g]u/L ;dlåeflht x'G5g\ .  

 lrqdf, ABCD Pp6f ;dafx' rt'e'{h xf] .  

 AC / BD, ;dafx' rt'e'{hsf ljs0f{x¿ x'Gf\ .  

 k|dfl0ft ug'{kg]{ M AC⊥BD 

  

 k|df0f 

1.  AB⃗⃗⃗⃗  ⃗ + BC⃗⃗⃗⃗  ⃗ = AC⃗⃗⃗⃗  ⃗   [ ABC df Ef]S6/ hf]8sf] lqe'h lgodcg';f/ ] 

2.  DA⃗⃗⃗⃗  ⃗ + AB⃗⃗⃗⃗  ⃗ = DB⃗⃗⃗⃗  ⃗   [ DAB df Ef]S6/ hf]8sf] lqe'h lgodcg';f/ ] 

3.  (AB⃗⃗⃗⃗  ⃗ + BC⃗⃗⃗⃗  ⃗). (DA⃗⃗⃗⃗  ⃗ + AB⃗⃗⃗⃗  ⃗) = AC⃗⃗⃗⃗  ⃗. DB⃗⃗⃗⃗  ⃗ [tYo 1 / 2 sf] b'j} kIfdf :s]n/ u'0fg ubf{  

 cyjf, (AB⃗⃗⃗⃗  ⃗ + BC⃗⃗⃗⃗  ⃗). (CB⃗⃗⃗⃗  ⃗ + AB⃗⃗⃗⃗  ⃗) = AC⃗⃗⃗⃗  ⃗. DB⃗⃗⃗⃗  ⃗ 

 cyjf, (AB⃗⃗⃗⃗  ⃗ + BC⃗⃗⃗⃗  ⃗). (AB⃗⃗⃗⃗  ⃗ − BC⃗⃗⃗⃗  ⃗) = AC⃗⃗⃗⃗  ⃗. DB⃗⃗⃗⃗  ⃗ 

 cyjf, (AB⃗⃗⃗⃗  ⃗)
2
− (BC⃗⃗⃗⃗  ⃗)

2
 = AC⃗⃗⃗⃗  ⃗. DB⃗⃗⃗⃗  ⃗ 

 cyjf, |AB⃗⃗⃗⃗  ⃗|2 − |BC⃗⃗⃗⃗  ⃗|2 = AC⃗⃗⃗⃗  ⃗. DB⃗⃗⃗⃗  ⃗ 
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 cyjf, AB2 − BC2
 = AC⃗⃗⃗⃗  ⃗. DB⃗⃗⃗⃗  ⃗ 

 cyjf, 0 = AC⃗⃗⃗⃗  ⃗. DB⃗⃗⃗⃗  ⃗           [AB = BC ePsfn] ] 

4.   AC⊥DB          [AC⃗⃗⃗⃗  ⃗. DB⃗⃗⃗⃗  ⃗=0 ePsfn] ] 

  k|dfl0ft eof] . 

 ;fWo 7: cfotsf ljs0f{x¿ a/fa/ x'G5g\ .  

 lrqdf, ABCD Pp6f cfot xf] . hxfF AC / BD 

 ljs0f{x¿ x'g\ .  

 k|dfl0ft ug'{kg]{ M AC = BD 

 k|df0f  

1. ABC df, 

 AC⃗⃗⃗⃗  ⃗ = AB⃗⃗⃗⃗  ⃗ + BC⃗⃗⃗⃗  ⃗ [ Ef]S6/ hf]8sf] lqe'h lgodcg';f/ ] 

 cyjf, (AC⃗⃗⃗⃗  ⃗)
2

= (AB⃗⃗⃗⃗  ⃗ +  BC⃗⃗⃗⃗  ⃗)
2
  

 cyjf, (AC⃗⃗⃗⃗  ⃗)
2

= (AB⃗⃗⃗⃗  ⃗)
2
+ (BC⃗⃗⃗⃗  ⃗)

2
+ 2AB⃗⃗⃗⃗  ⃗. BC⃗⃗⃗⃗  ⃗ 

 cyjf, |AC⃗⃗⃗⃗  ⃗|2 = |AB⃗⃗⃗⃗  ⃗|2 + |BC⃗⃗⃗⃗  ⃗|2 + 0 [AB⊥BC ePsfn] ] 

 cyjf, AC2 = AB2
 + BC2 …………………… . (𝑖) 

2. k'gMBCD df, 

   BD⃗⃗⃗⃗  ⃗ = BC⃗⃗⃗⃗  ⃗ + CD⃗⃗⃗⃗  ⃗  

 cyjf, (BD⃗⃗⃗⃗  ⃗)
2

= (BC⃗⃗⃗⃗  ⃗ + CD⃗⃗⃗⃗  ⃗)
2
  

 cyjf, (BD⃗⃗⃗⃗  ⃗)
2

= (BC⃗⃗⃗⃗  ⃗)
2
+ (CD⃗⃗⃗⃗  ⃗)

2
+ 2BC⃗⃗⃗⃗  ⃗. CD⃗⃗⃗⃗  ⃗ 

 cyjf, |BD⃗⃗⃗⃗  ⃗|2 = |BC⃗⃗⃗⃗  ⃗|2 + |CD⃗⃗⃗⃗  ⃗|2 + 0 [BC ⊥ CD ePsfn] ] 

         cyjf, BD2 = BC2 + CD2
 

         cyjf, BD2 = BC2 + AB2 …………… . (ii)[AB = CD ePsfn] ] 

1. AC2 = BD2[(i) / (ii) af6 ] 

 cyjf, AC=BD  

 k|dfl0ft eof] . 
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;fWo 8M j[Qfw{sf] -cw{j[Qdf ag]sf]_ sf]0f Ps ;dsf]0f x'G5 .  

lrqdf, O cw{j[Qsf] s]Gb| / C kl/lwdf kg]{ s'g} Pp6f 

laGb' xf] . 

k|dfl0ft ug'{kg]{ M ∡ACB = 90° 

k|df0f 

1. AO = OB = OC [Pp6} cw{j[Qsf cw{Jof;x¿ ePsfn]] 

2.  AC⃗⃗⃗⃗  ⃗. BC⃗⃗⃗⃗  ⃗  = (AO⃗⃗⃗⃗  ⃗ + OC⃗⃗⃗⃗  ⃗). (BO⃗⃗⃗⃗  ⃗ + OC⃗⃗⃗⃗  ⃗)   

    = (OC⃗⃗⃗⃗  ⃗ − OA⃗⃗⃗⃗  ⃗). (OC⃗⃗⃗⃗  ⃗ + BO⃗⃗⃗⃗  ⃗) 

     = (OC⃗⃗⃗⃗  ⃗ − OA⃗⃗⃗⃗  ⃗). (OC⃗⃗⃗⃗  ⃗ + OA⃗⃗⃗⃗  ⃗) [ BO⃗⃗⃗⃗  ⃗ = OA⃗⃗⃗⃗  ⃗   ePsfn] ] 

     = (OC⃗⃗⃗⃗  ⃗)
2
− (OA⃗⃗⃗⃗  ⃗)

2
 

     = |OC⃗⃗⃗⃗  ⃗|2 − |OA⃗⃗⃗⃗  ⃗|2 

     = OC2-OA2    [ OC⃗⃗⃗⃗  ⃗ = OA⃗⃗⃗⃗  ⃗   ] 

                  = 0 

2. ∡ACB = 90°  [ AC⃗⃗⃗⃗  ⃗. BC⃗⃗⃗⃗  ⃗ = 0 ePsfn] ] 

k|dfl0ft eof] . 

 

 

cEof; M 6.2.3 

1. (a) lrqdf, laGb'x¿ K,L,M / N j|mdzM rt'e'{h PQRS sf 

  Ef'hfx¿ PS, PQ, QR / RS sf dWo laGb'x¿ x'g\ .  

  KLMN s:tf] k|sf/sf] rt''e'{h xf], n]Vg'xf];\ . 

  (b)  cw{j[Qdf ag]sf] kl/lw sf]0f slt x'G5 < 

  (c)  ;dafx' rt'e'{h ABCD df ljs0f{ AC / BD 5g\ . AC⃗⃗⃗⃗  ⃗. BD⃗⃗⃗⃗  ⃗ slt x'G5 <  

   n]Vg'xf];\ . 

 2. (a) rt'e'{h ABCD sf e'hfx¿ AB, BC, CD / AD sf dWo laGb'x¿ j|mdzM N,E,S 

  / T 5g\ . NEST Pp6f ;dfgfGt/ rt'e'{h x'G5 egL e]S6/ ljlwåf/f k|dfl0ft  

  ug'{xf];\ . 

  (b)  ;dfgfGt/ rt'e'{h POST sf ljs0f{x¿ ;dlåeflht x'G5g\ egL e]S6/ ljlwåf/f  

   k|dfl0ft ug'{xf];\ . 

3. (a)  cfot NEWS sf ljs0f{x¿ a/fa/ x'G5g\ egL e]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ . 
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 (b)  ;dafx' rt'e'{h REST sf ljs0f{ ;dsf]0f x'g]u/L ;dlåeflht x'G5g\ egL e]S6/  

  ljlwåf/f k|dfl0ft ug'{xf];\ . 

4. (a)  cw{j[Qdf ag]sf] sf]0f Ps ;dsf]0f x'G5 egL e]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ . 

(b)  lrqdf O cw{j[Qsf] s]Gb| xf] . ∡CAT Ps ;dsf]0f x'G5  

  egL e]S6/ ljlwåf/f k|dfl0ft ug'{xf];\ .  

5. e]S6/ Hofldlt / Hofldltdf k|dfl0ft ug]{ ;fWox¿df s] km/s 5 < pbfx/0f;lxt 5f]6f] 

 k|ltj]bg tof/ ug'{xf];\ . pSt k|ltj]bgnfO{ sIffsf]7fdf k|:t't ug'{xf];\ . 
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    :yfgfGt/0f (Transformation) 

 

7.0 k'g/fjnf]sg (Review) 

 tnsf k|Zgx¿sf af/]df ;d"xdf 5nkmn ug'{xf];\ . 

 kmng (Function) / :yfgfGt/0flar s] ;DaGw 5 < 

 k/fjt{gdf cfs[lt / k|ltlaDasf] b'/Ldf s] ;DaGw x'G5 < To:t} To;df j:t' 

(object) / k|ltlaDa (image) cfsf/x¿lar s:tf] ;DaGw x'G5 < cfˆgf] jl/kl/sf 

pbfx/0fsf cfwf/df 5nkmn ug'{xf];\ . 

 Pp6f lrqnfO{ s'g} laGb' (centre) af6 Pp6f lglZrt sf]0fdf 38Lsf] ;'O{ ;'N6f] 

cyjf pN6f] lbzfdf 3'dfpFbf s] s:tf cj:yfx¿ k|fKt xf]nfg < o;/L k|fKt x'g] 

lrqnfO{ s] elgG5 < 

 Pp6f lqe'hfsf/ lk|HdnfO{ lbOPsf] lbzfdf lglZrt b'/Ldf ;g'{nfO{ s] elgG5 < 

 km/s km/s gfkf] (scale) df lvlrPsf g]kfnsf gS;fx¿ s'g ul0ftLo lj|mofsf 

sf/0f k|fKt x'G5g\ xf]nf < 

 b'O{ cf]6f d]l6«S;x¿sf] u'0fg s'g cj:yfdf ;Dej 5 < 

 j[Qsf] s]Gb| / kl/lwdf kg]{ s'g} laGb'larsf] b'/LnfO{ s] elgG5 < 

 :ffOsnsf] kfª\u|f 3'dfpFbf s'g :yfgfGt/0fnfO{ JofVof ug{ ;lsG5 < k/fjt{g 

(reflection), kl/j|md0f (rotation), lj:yfkg (translation) tyf lj:tf/ 

(enlargement) sf] sIff 9 df cWoog ubf{ s] s:tf ;"qx¿ k|of]u ul/Psf lyP < 

;"rL agfO{ sIffsf]7fdf k|:t't ug'{xf];\ . 

  

 

 

PsfO 7   
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7.1 ;+o'St :yfgfGt/0f (Composition of transformation/combined transformation) 

 tn lbOPsf n]vflrqx¿sf] cWoog u/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

 

   

  lrq 7.1(a)                                 lrq 7.1 (b) 

 

      

  lrq 7.1 (c)                               lrq 7.1 (d) 

lrq 7.1 (a) 

1. laGb'x¿ A, A' / A'' sf lgb]{zfª\sx¿ n]Vg'xf];\ . 

2. s'g s'g /]vfdf k/fjt{g u/fpFbf A af6 A' / A' af6 A'' k|fKt ePsf 5g\ < 
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3. s] b'j} k/fjt{gn] hgfpg] /]vfx¿ Pscfk;df k|ltR5]lbt 5g\ < 

4. laGb' A sf] k|ltlaDa A'' x'g s'g Psn :yfgfGt/0fn] sfo{ u5{ < 

lrq 7.1(b) 

1. laGb'x¿ B, B' / B'' sf lgb]{zfª\sx¿ n]Vg'xf];\ . 

2. s'g s'g /]vfdf k/fjt{g u/fpFbf B af6 B' / B' af6 B'' k|fKt ePsf 5g\ < 

3. s] b'j} k/fjt{gn] hgfpg] /]vfx¿ Pscfk;df ;dfgfGt/ 5g\ < 

4. laGb' B af6 k|ltlaDa B'' x'g s'g Psn :yfgfGt/0fn] sfd u5{ < 

lrq 7.1(c) 

1. laGb'x¿ P, P' / P'' s'g laGb'sf] jl/kl/ kl/j|md0f ul//x]sf 5g\ < 

2. P, P' / P'' sf lgb]{zfª\sx¿ n]Vg'xf];\ . 

3. P af6 P' / P' af6 P'' Kf|ltlaDa kfpg s'g s'g :yfgfGt/0f k|of]u ePsf 5g\ < 

4. laGb' P sf] k|ltlaDa P'' x'g s'g Psn :yfgfGt/0fn] sfd u5{ < 

lrq 7.1(d)  

1. laGb'x¿ Q, Q' / Q'' sf lgb]{zfª\sx¿ n]Vg'xf];\ . 

2. Q af6 Q' / Q' af6 Q'' kfpg s'g s'g :yfgfGt/0f k|of]u ePsf 5g\ < 

3. laGb' Q sf] k|ltlaDa Q'' x'g s'g :yfgfGt/0f Kf|of]u ePsf] x'G5 < 

4. R, R' / R'' sf lgb]{zfª\sx¿ n]Vg'xf];\ . 

5. R af6 R' / R' af6 R'' kfpg Kf|of]u ePsf] :yfgfGt/0fsf] gfd, s]Gb| / gfkf] n]Vg'xf];\ . 

6. laGb' R af6 R'' kfpg k|of]u ePsf] Psn :yfgfGt/0fsf] gfd, s]Gb| / gfkf] n]Vg'xf];\ . 

dfly lbOPsf :yfgfGt/0fx¿ ;+o'St :yfgfGt/0fsf pbfx/0fx¿ x'g\ . s'g} j:t'nfO{ r1 / r2 

:yfgfGt/0fx¿n] j|mdzM l:ylt A af6 A' / A' af A" df k'¥ofpF5g\ eg] A af6 A'' 

k'¥ofpg] Psn :yfgfGt/0f (r2or1) nfO{ ;+o'St :yfgfGt/0f elgG5 . 

lrq 7.1(a) df b'O{ k/fjt{gsf cIf/x¿ k|ltR5]bg ePsf 5g\ . hxfF r1 n] /]vf x = 0 df x'g] 

k/fjt{g / r2 n] /]vf y = 0 df x'g] k/fjt{gnfO{ hgfpF5g\ . o;/L k|fKt x'g] ;+o'St 

k/fjt{gnfO{ cIfx¿ k|ltR5]bg ePsf] laGb' s]Gb| laGb' / cIfx¿larsf] sf]0fsf] b'O{ u'0ffsf] 

sf]0fdf ePsf] kl/j|md0fdf JoSt ug{ ;lsG5 . pSt lrqdf ePsf] ;+o'St :yfgfGt/0f pb\ud 

laGb'sf] jl/kl/ 180° df ePsf] kl/j|md0fsf] ;dt'No x'G5 . 

lrq 7.1(b) df k/fjt{gsf cIfx¿ ;dfgfGt/ 5g\ . o:tf] cj:yfdf cIfx¿larsf] b'/Lsf] b'O{ 

u'0ff x'g] u/L ;+o'St k/fjt{gn] s'g} j:t'nfO{ lj:yfkg ub{5 . oxfF r1 n] x = 1 / r2 n] x = -2 
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df x'g] k/fjt{gnfO{ hgfpF5g\ . r2or1 n] 2(−2−1
0

) = 2(−3
0
) = (−6

0
) åf/f x'g] lj:yfkgnfO{ 

hgfpF5 .  

y = k1 / y = k2 df x'g] k/fjt{gnfO{ j|mdzM r1 / r2 åf/f hgfpg] xf] eg] r1 / r2 sf] ;+o'St 

:yfgfGt/0f lgDgcg';f/ lj:yfkg x'G5 . r2or1 = 2( 0
k2−k1

) /  r1or2 = 2( 0
k1−k2

) 

lrq g= 7.1(c) df  r1/ r2 n] j|mdzM pb\ud laGb'sf] jl/kl/ 180° / 90° wgfTds lbzfdf x'g] 

kl/j|md0fnfO{ hgfpF5g\ . pSt :yfgfGt/0f r2or1 n] pb\ud laGb'sf] jl/kl/ wgfTds lbzfdf 

(180°+90°) = 270° sf] kl/j|md0fnfO{ hgfpF5 .  

lrq 7.1(d) sf] klxnf] cj:yfdf Q af6 Q' / Q' af6 Q'' k|fKt ug{ lj:yfkgx¿ j|mdzM 

T1=(
1
2
)  / T2= (−3

−1
)   nfO{ hgfpF5g\ . logLx¿sf] ;+o'St :yfgfGt/0f T2oT1=(1+(−3)

2+(−1)
) =( −2

1
) 

åf/f x'g] lj:yfkgnfO{ hgfpF5 . 

T2oT1 / T1oT2 n] lbg] ;+o'St :yfgfGt/0f Pp6} x'G5 . 

lrq 7.1 (d) sf] bf];|f] cj:yfdf b'O{ cf]6f lj:tf/x¿ E1 [(0,0),
1

3
] / E2[(0,0),2] sf] ;+o'St 

:yfgfGt/0f E2oE1= E [(0,0), 2 ×
1

3
] n] hgfOG5 . 

xfdLn] b'O{ cf]6f km/s km/s k|s[ltsf :yfgfGt/0faf6 klg ;+o'St :yfgfGt/0f kfpg ;S5f}F . 

pbfx/0fx¿  

1. olb r1n] /]vf y =2 df x'g] k/fjt{g, r2 n] /]vf x + y = 0 df x'g] k/fjt{g 

 T1 = (1
2
), T2 = (−4

3
) lj:yfkgx¿ / E1 [(1, 2), 2] / E2[(1, 2)5]  lj:tf/nfO{ hgfpF5g\ 

eg]  tn lbOPsf laGb'sf] ;+o'St :yfgfGt/0fkZrft\sf] k|ltlaDa kQf nufpg'xf];\ . 

 (a) r1or2  (2, 3)                              (b) r2or1  (4, -5) 

 (c) T1oT2  (7, 8)    (d) E1oE2  (2,4) 

;dfwfg  

(a) oxfF, r1 n] /]vf y = 2 df x'g] k/fjt{gnfO{ hgfpF5 To;}n] (x, y) r1
→ 

(x,2 × 2-y)=(x, 4-y)  

To:t},   (x, y) r2
→ 

(-y,-x)  

∴ r1or2(2,3) = 𝑟1(𝑟2(2,3))              

= 𝑟1(−3,−2)     

= (−3,4 − (−2))  

= (−3,4 + 2) 

= (−3,6) 
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(b) oxfF, T1 = (1
2
) / T2 = (−4

3
) 

T1oT2(7,8) = 𝑇1(𝑇2(7,8))   

   = 𝑇1(7 + (−4), 8 + 3)     

  = 𝑇1(3,11)  

  = (3 + 1,11 + 2) 

  = (4,13)  x'G5 .  

  cyjf, T1oT2 = (1
2
) + (−4

3
)=(1−4

2+3
) = (−3

5
) 

∴ T1oT2 (7,8)   = (7 + (−3), 8 + 5) 

    = (4,13) x'G5 . 

(c) oxfF,E1[(1,2), 2] / E2[(1,2), 5] 5g\ . 

E1o E2 = E[(1,2), 2 × 5] 

cyjf, E1o E2 = E[(1,2), 10] x'G5 . 

 (x, y) E[(1,2),10]
→ 

(10(𝑥 − 1) + 1, 10(𝑦 − 2) + 2) 

    = (10x − 9,10y − 18) 

∴  E1oE2 (2,4) = (10 × 2 − 9,10 × 4 − 18) 

     = (20 − 9,40 − 18) 

            = (11, 22) x'G5 . 

2.  zLif{laGb'x¿ A(1, 0), B(2, 1) / C(3, -1) ePsf] lqe'hnfO{ T(1
2
) n] lj:yfkg ubf{ k|fKt 

 x'g] k|ltlaDasf] lgb]{zfª\sx¿ kQf nufpg'xf];\ . 

pSt k|ltlaDanfO{ k]ml/ x = 2 df k/fjt{g ug'{xf];\ . ABC / clGtd k|ltlaDa A''B''C'' 

nfO{ Pp6} n]vflrqdf k|:t't ug'{xf];\ . 

 ;dfwfg  

 oxfF,   P(x, y)
T(

1
2
)

→ 
 =   P′(x+1,y+2)  

 To;}n], A(1,0) T(
1
2
)

→ 
=  A′(2, 2) 

   B(2,1) T(
1
2
)

→ 
 = B′(3, 3) 

C(3,−1) T(
1
2
)

→ 
=  C′(4, 1) 

 k]ml/, P(x, y) x=2
→ 

 (2×2-x, y) = (4-x,y) 
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 ca, A′(2,2) x=2
→ 

 A′′(4-2,2)= A′′(2,2) 

 B′(3,3)
x=2
→ B′′(4-3,3)= B′′(1,3)  

 C′(2,2) x=2
→ 

 C′′(4-4,1)= C′′(0,1) 

 ABC /A''B''C'' nfO{ Pp6} n]vflrqdf k|:t't ubf{ lrqdf lbOP h:t} cfs[ltx¿ 

 b]vfk5{g\ . 

3.  E n] s]Gb|(-3, -4) af6 x'g] gfkf] 2 ePsf] lj:tf/Ls/0f / R n] y=0 df x'g] k/fjt{gnfO{ 

hgfpF5 . ;+o'St :yfgfGt/0f EoR n] P(x, y) nfO{ s'g laGb'df :yfgfGt/0f ub{5 < 

zLif{laGb'x¿ A(2, 0), B(3, 1) / C(1, 1) ePsf] ABC nfO{ EoR åf/f :yfgfGt/0f  

ug'{xf];\ . ABC / k|fKt k|ltlबDa A'B'C' nfO{ Pp6} n]vflrqdf k|:t't ug'{xf];\ . 

 ;dfwfg  

 oxfF, E[(-3, -4), 2] / R(y=0) lbOPsf] 5 . 

 xfdLnfO{ yfxf 5, 𝑃(x, y) E[(a,b),k]
 

 P′(k(x-a)+a, k(y-b)+b)   

 / 𝑃(x, y) y=0
→ 

 P′(x, -y) 

 oxfF, EoR(x,y) = E[R(x ,y)] 

     = E(x, -y) 

     = [2(𝑥 − (−3)) − 3, 2(−𝑦 − (−4)) − 4)]  

     = 2(𝑥 + 3) − 3, 2 (𝑦 + 4) − 4) 

     = (2𝑥 + 6 − 3, 2𝑦 + 8 − 4)  

     = (2𝑥 + 3, 2𝑦 + 4)  

 To;}n] EoR n] P(x, y) nfO{ P' (2x + 3, -2y + 4) df :yfgfGt/0f ub{5 . 

 To;}n], 

 A(2,0) EoR
 

 A′(2×2+3, 2×0+4)  

                = A′(7,4) 

 B(3,1) EoR
 

 B′(2×3+3, 2×1+4)  

                = B′(9,6) 

 C(1,1) EoR
 

 C′(2×1+3, 2×1+4)  

                = C′(5, 6) 

 ABC / A'B'C' nfO{ Pp6} n]vflrqdf k|:t't ubf{, 
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4.  olb R1 n] pb\ud laGb'sf] jl/kl/ +90° df x'g] k/fjt{g / R2 n] pb\ud laGb'sf]  

jl/kl/ -270° df x'g] k/fjt{gnfO{ hgfpF5g\ eg] ;+o'St :yfgfGt/0f R2oR1 n] s]nfO{ 

hgfpF5 < R2oR1 åf/f zLif{laGb'x¿ A(-4, 0), B(-6, 2), C(-4, 3) / D(2, 5) ePsf] 

rt'e'{hnfO{ :yfgfGt/0f ug'{xf];\ . k|fKt k|ltlaDa / j:t'nfO{ Pp6} n]vflrqdf k|:t't 

ug'{xf];\ . 

 ;dfwfg  

 oxfF, R1 = [(0,0) + 90°] / R2 = [(0,0) − 270°] 

 R2oR1 = [(0,0) − 270° + 90°]  

   = [(0,0) − 180°]  

 To:f}n] ;+o'St :yfgfGt/0fn] pb\ud laGb'sf] jl/kl/ 180° df x'g] k/fjt{gnfO{ hgfpF5 . 

 k]ml/, P(x, y) RoR1[(0,0)−180°] 
→ 

P′(-x, -y) 

 To;}n], A(−4,0) R2oR1
 

 A′(4,0) 

  B(−6,2)
R2oR1

→ B′(6-2) 

  C(−4,3)R2oR1
→ 

 C′(4-3) 

  D(2,5) R2oR1
→ 

 D′(-2,-5) 
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cEof; 7.1  

1.  (a)  /]vfx¿ x = 3 / x = 5 df x'g] k/fjt{gsf] ;+o'St :yfgfGt/0fn] s'g :yfgfGt/0f  

  lbG5 < 

 (b)  kl/j|md0f R1[(0,0),80°] / R2 [(0,0), 100°] n] lbg] ;+o'St :yfgfGt/0f R1oR2 s]  

  x'G5 < 

 (c)  lj:tf/ E1[(a,b),k1] / E2 [(a,b),k2] sf] ;+o'St :yfgfGt/0f E1oE2 s] x'G5 < 

 (d)  olb lj:yfkgx¿ T1(
a1
b1

), / T2(
a2
b2

) eP T1oT2 slt x'G5 < 

2.  tn lbOPsf] tflnsfdf :yfgfGt/0fx¿sf] ljj/0f lbOPsf] 5 . 

R1 x- cIfdf k/fjt{g 

R2 y-cIfdf k/fjt{g 

R3 x=3 df x'g] k/fjt{g 

R4 y=-2 df x'g] k/fjt{g 

r1 pb\ud laGb' jl/kl/ 90° df x'g] wgfTds kl/j|md0f 

r2 pb\ud laGb' jl/kl/ 270° df x'g] wgfTds kl/j|md0f 

r3 pb\ud laGb' jl/kl/ 180° df x'g] wgfTds kl/j|md0f 

T1 (
2
3
) sf] lj:yfkg 

T2 (
−4
−5

) sf] lj:yfkg 

E1 s]Gb| (0,0) / gfkf] -2 ePsf] lj:tf/ 

E2 s]Gb| (0,0) / gfkf] 
3

2
 ePsf] lj:tf/ 

E3 s]Gb| (2,3) / gfkf] 3 ePsf] lj:tf/ 

E4 s]Gb| (2,3) / gfkf] 
2

3
 ePsf] lj:tf/ 

 tflnsfdf lbOPsf] ljj/0fsf cfwf/df lgDg :yfgfGt/0fx¿ kQf nufpg'xf];\ . 

 (a) R1oR2(4, 6)              (b) R2oR1(4, 6)                  (c) R1oR4(-2, 3)   
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 (d) R3oR2(-3, -4)          (e) r1or3(2, -3)                    (f) r2or3(2, 4)   

 (g) r1or2(-3, 5)              (h) T1oT2(3, 4)                   (i) T2oT1(-4, -8) 

 (j) E1oE2(5, 6)              (k) E2oE1(-2, 3)                  (l) E4oE3(-1, 5) 

3.(a)  zLif{laGb'x¿ A(2, -1), B(2, 1) / C(4, -1) ePsf] ABC nfO{ klxn] /]vf y – x = 0 df 

k/fjt{g ug'{xf];\ . k|fKt k|ltlaDanfO{ k'gM pb\ud laGb'sf] jl/kl/ cw{kl/j|md0f 

u/fpg'xf];\ . k|fKt clGtd k|ltlaDa A''B''C'' / ABC nfO{ Pp6} n]vflrqdf k|:t't 

ug'{xf];\ . 

(b) zLif{laGb'x¿ A(1, 2), B(4, -1) / C(2, 5) ePsf] lqe'hnfO{ j|mdzM /]vf x = -3 / y = 4 

df k/fjt{g ul/Psf] 5 . pSt ;+o'St :yfgfGt/0faf6 k|fKt k|ltlaDa A''B''C'' / 

ABC nfO{ Pp6} n]vflrqdf k|:t't ug'{xf];\ . 

(c)  MNP sf zLif{laGb'x¿ M(1, 1), N(3, 1) / P(2, 3) sf] Kf|ltlaDa pb\ud laGb'sf] jl/kl/ 

90° wgfTds kl/j|md0fcg';f/ kQf nufpg'xf];\ . k|fKt k|ltlaDanfO{ k'gM (-1, 2) s]Gb| / 

gfkf] 2 ePsf] lj:tf/åf/f lj:tf/Ls/0f ug'{xf];\ . clGtd k|ltlaDa M''N''P'' / j:t' 

MNP nfO{ Pp6} n]vflrqdf k|:t't ug'{xf];\ . 

4.(a)  zLif{laGb'x¿ A(1, 2), B(4, -1) / C(2, 5) ePsf] lqe'hnfO{ /]vfx¿ r1(x = 4) /  

r2(x = -1) df nuftf/ k/fjt{g ul/Psf] 5 . b'j} :yfgfGt/0fx¿n] hgfpg] ;+o'St 

:yfgfGt/0f r2or1 kQf nufpg'xf];\ . r2or1 åf/f k|fKt k|ltlaDa A'B'C' / j:t' ABC 

nfO{ Pp6} n]vflrqdf k|:t't ug'{xf];\ .
 

(b)  zLif{laGb'x¿ A(2, 2), B(6, 2), C(6, 6 / D(2, 6) ePsf] rt'e'{h ABCD nfO{ klxn]  

x-cIfdf / To;kl5 y-cIfdf k/fjt{g u/fpFbf ;+o'St :yfgfGt/0fåf/f aGg] k|ltlaDasf] 

lgb]{zfª\s kQf nufpg'xf];\ . j:t' / k|ltlaDanfO{ Pp6} n]vflrqdf k|:t't ug'{xf];\ ;fy} 

;+o'St :yfgfGt/0f s] x'G5, n]Vg'xf];\ .
 

(c)  A(3, 0), B(4, 2), C(2, 4) / D(1, 2) 5g\ . o;nfO{ pb\ud laGb'sf] jl/kl/ +180° df 

kl/j|md0f u/]kl5 k|fKt k|ltlaDanfO{ k'gM pb\udlaGb'sf] jl/kl/ 90° n] wgfTds lbzfdf 

k/fjt{g ul/Psf] 5 . ;+o'St :yfgfGt/0fåf/f k|fKt k|ltlaDa rt'e'{h A'B'C'D' / 

rt'e'{h ABCD nfO{ Pp6} n]vflrqdf k|:t't ug'{xf];\ . 

5.  xfd|f] b}lgs hLjgdf k/fjt{g, kl/j|md0f lj:yfkg / lj:tf/ k|of]u ePsf b'O{ b'O{ cf]6f 

pbfx/0fx¿ vf]hL ug'{xf];\ . Ps} k6s b'O{ cf]6f cyjf Pskl5 csf]{ k|of]u ePsf] 

pbfx/0f klg vf]hL u/L k|fKt glthfsf af/]df 5f]6s/Ldf n]Vg'xf];\ . 
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7.2.  ljk/Lt :yfgfGt/0f / ljk/Lt j[Q (Inversion Transformation and 

 Inversion Circle) 

 tn lbOPsf k|Zgx¿sf af/]df ;d"xdf 5nkmn u/L pQ/ kQf nufpg'xf];\ . 

 s]Gb| (0,0) / cw{Jof; 4 PsfO ePsf] j[Qsf] ;dLs/0f s] x'G5 < 

 ;dLs/0f (x-2)2+(y+3)2 = 49 n] hgfpg] j[Qsf] s]Gb| / cw{Jof; slt slt x'G5 < 

 

 lrqdf O j[Qsf] s]Gb| xf] .   

∡ACB sf] dfg slt x'G5 < 

 

 O s]Gb| laGb' ePsf] j[Qdf laGb' P :kz{ laGb'  

/ AB :kz{ /]vf xf] . OP / AB sf] ;DaGw s] x'G5 < 

 lqe'hx¿sf] ;d¿ktf / /]vLo ;dldlt eGgfn] s] a'lemG5 < 

:yfgfGt/0f Hofldltn] Pp6f ;dtndf /x]sf HofldtLo cfs[ltdf k|To]s laGb'nfO{ Tof] 

cfs[ltsf] k|ltlaDadf /x]sf laGb'x¿df Ps Ps ;ª\ulttf (one to one  

correspondence) sf cfwf/df dfkg u5{ . To:t} pTj|md (inversion) n] j[Qsf] 

cjwf/0ffsf cfwf/df j:t' æPÆnfO{{ k|ltlaDa æP'Ædf :yfgfGt/0f ub{5 .
 

 

 lrq 7.1 (a)                             lrq 7.1(b)                                       lrq 7.1 (c) 

dfly lbOPsf lrqx¿df O j[Qsf] s]Gb| xf] . To:t} j[Qsf] cw{Jof; r 5 . j:t' (P) / 

o;sf] k|ltlaDa (P1) sf] cj:yf j[Qsf] s]Gb| O sf] ;fk]If (a), (b) / (c) df b]vfOPsf]  

5 . 

lrq 7.1 (a) df P / P' Pp6} :yfgdf 5g\ cyjf j[Qsf] kl/lwdf 5g\ . 

lrq 7.1(b) df laGb' P j[Qsf] leqL If]qdf 5 eg] P' j[Qsf] aflx/L If]qdf 5 . 

lrq 7.1 (c) df laGb' P j[Qsf] aflx/L If]qdf 5 eg] laGb' P' leqL If]qdf 5 . 

k|To]s  lrqdf OP×OP'=r2 ;t{ dfGo x'G5 . oxfF P→P' cyjf P'→P df P / P' nfO{ j[Qsf 

;fk]If pTj|md (inversion) laGb'x¿ elgG5 .  
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dfly lbOPsf] lrqdf j[Qsf] s]Gb| O nfO{ pTj|md s]Gb| (inversion centre) / j[QnfO{ pTj|md jf 

ljk/Lt j[Q (inversion circle) eGb5g\ . /]vf AB nfO{ w'|jLo cIf (polar) / laGb' P nfO{ w|'j 

(pole) eG5g\ . 

* kl/efiffM dfgf}F ABC Pp6f j[Q h;sf] s]Gb| (0,0) / cw{Jof; 'r' PsfO  

5 . s'g} laGb' P (s]Gb|afx]s) sf nflu Ps ;dfg laGb' P' j[Qsf] s]Gb| 

laGb' hf]8\g] /]vfdf k5{ / O, P, P' n] OP × OP' = r2 cj:yfnfO{ ;Gt'i6 

u5{g\ . olb r = 1 PsfO eP OP × OP' = 1 cyjf, OP' = 
1

OP
 x'G5 . laGb' P' 

nfO{ j[Qsf ;fk]If laGb' P sf] pTj|md (inversion) laGb' eGb5g\ . 

pbfx/0fsf nflu s]Gb|laGb' O ePsf] j[Q / /]vf AB 5g\ . s]Gb|laGb' O, P / P' ;d/]vLo 

laGb'x¿ 5g\ . OP nfO{ Jof; dfgL lvlrPsf] j[Qdf s'g} laGb' Q / o;sf] pTj|md (inversion) 

laGb' /]vf AB df Q' 5 . 

xfdLnfO{ yfxf 5, OP×OP' = r2
 / OQ×OQ' = r2

 

hxfF r j[Qsf] cw{Jof; xf] .  

To;}n] OP×OP'=OQ×OQ' 

cyjf, 
OP

OQ′
=

OQ

OP′
 

of] ;DaGw ;d¿k lqe'hx¿ OQP / OP'Q' sf ;ª\utL 

e'hfx¿sf] cg'kft lnP/ klg kQf nufpg ;lsG5 . 
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lbOPsf] laGb'sf] pTj|md laGb' (inversion point) kQf nufpg] tl/sf 

 

 

dfgf}F C(h,k) j[Qsf] s]Gb| / r cw{Jof; 5 . s]Gb| C afx]s s'g} laGb' P sf] pTj|md laGb' 

(inversion point) P' 5 . P / P' sf lgb]{zfª\sx¿ j|mdzM (x, y) / (x', y') 5g\ . 

C, P / P' ;d/]vLo laGb'x¿ x'Gf\ . PM⊥OX / P'N⊥OX lvrf}F . 

To:t}, CR⊥PM / CT⊥P'N lvrf}F 

CRP / CTP' ;d¿k lqe'hx¿ x'g\ . 

oxfF, CRP df, CR=x-h, PR=y-k / CP=√(x − h)2 + (y − k)2 5g\ . 

To:t},CTP' df, CT=x'-h, / P'T=y'-k x'G5 . 

;d¿k lqe'hsf ;ª\utL e'hfx¿sf] cg'kft lnFbf, 

CT

CR
=

P′T

PR
=

CP′

CP
 

cyjf, 
CT

CR
=

P′T

PR
=

CP′

CP
×

CP

CP
 

cyjf, 
CT

CR
=

P′T

PR
=

r2

CP2 [∴ CP×CP'=r2] 

cyjf, 
x′−h

x−h
=

y′−k

y−k
=

r2

(x−h)2+(y−k)2
 

cyjf, 
x′−h

x−h
=

r2

(x−h)2+(y−k)2
 / 

y′−k

y−k
=

r2

(x−h)2+(y−k)2
 

[ klxnf] /  bf];|f] cg'kftnfO{ j|mdzM t];|f];Fu a/fa/ ubf{ ] 

cyjf, , x′ − h =
r2(x−h)

(x−h)2+(y−k)2
 / y′ − k =

r2(y−k)

(x−h)2+(y−k)2
 

cyjf, x′ =
r2(x−h)

(x−h)2+(y−k)2
+ h / y′ =

r2(y−k)

(x−h)2+(y−k)2
 + k 
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olb j[Qsf] s]Gb| pb\ud laGb' ePdf (h,k)=(0,0) x'G5 .  

To;}n], x′ =
r2x

𝑥2+y2  / y′ =
r2y

𝑥2+y2  x'G5 . 

pbfx/0fx¿ 

1.  j[Q x2+y2 = 9 sf ;fk]If tn lbOPsf laGb'x¿sf] pTj|md laGb' (inversion point) kQf 

 nufpg'xf];\ . 

 (a) (3,0)                (b) (0,3)                 (c) (6,9)          (d) (-3,-6) 

 ;dfwfg 

 oxfF j[Q x2 + y2 = 9 

 cyjf, (x-0)2 + (y-0)2 = 32
 sf]  

 s]Gb| (h, k) = (0, 0) / cw{Jof; r = 3 PsfO 5 . 

(a)  oxfF (x, y) = (3,0), (x', y')=? 

 xfdLnfO{ yfxf 5, x' = 
r2x

(x−h)2+(y−k)2
+ ℎ 

      = 
9×3

(3−0)2+(0−0)2
 = 3 

 y'  = 
r2y

(x−h)2+(y−k)2
 +k 

  = 
9×0

(3−0)2+(0−0)2
 

   = 0 

 (x′, y′) = (3,0) 

 ∴ (3, 0) sf] j[Q x2+y2 = 9 sf ;fk]If pTj|md laGb' (inversion point) (3, 0) g} x'G5 .  

(b)  oxfF (x,y) = (0, 3), (x', y') = ? 

 xfdLnfO{ yfxf 5, x' = 
r2x

(x−h)2+(y−k)2
 

     = 
9×0

(0−0)2+(3−0)2
 = 0 

 / y'  = 
r2y

(x−h)2+(y−k)2
 

  = 
9×3

(0−0)2+(3−0)2
 = 3 

 ∴ (x', y') = (0, 3) 
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(c)  oxfF (x, y) = (6, 9), (x', y') = ? 

 xfdLnfO{ yfxf 5, x' = 
r2x

(x−h)2+(y−k)2
 + h 

     = 
9×6

(6−0)2+(9−0)2
+0 

     = 
9×6

36+81
 

     = 
54

117
 

     = 
6

13
 

 / y'   = 
r2y

(x−h)2+(y−k)2
 + k 

  = 
9×9

(6−0)2+(9−0)2
+0 

  = 
9×9

117
 

  = 
9

13
 

 ∴ (x',y') = (
6

13
,

9

13
) . 

(d)  oxfF (x,y) = (-3,-6), (x',y') = ? 

 xfdLnfO{ yfxf 5, x' = 
r2x

(x−h)2+(y−k)2
 + h 

      = 
9×(−3)

(−3−0)2+(−6−0)2
+0 

     = 
−27

9+36
 

     = 
−27

45
 

     = 
−3

5
 

 / y'  = 
r2y

(x−h)2+(y−k)2
 + k 

  = 
9×(−6)

(−3−0)2+(−6−0)2
+ 0 

  = 
−54

45
 

  = 
−6

5
 

 ∴ (x', y') = (
−3

5
,
−6

5
) . 
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2.  laGb' (4,5) sf] s]Gb| (2,3) / pTj|md (inversion) cw{Jof; 4 PsfO ePsf] j[Qsf ;fk]If 

pTj|md laGb' (inversion point) kQf nufpg'xf];\ .  

 ;dfwfg 

 oxfF, s]Gb| (h, k) = (2,3), cw{Jof; (r) = 4 PsfO 

 laGb' P(x, y) = (4, 5), x = 4, y = 5, pTj|md laGb' (inversion point) P'(x', y') = ? 

 xfdLnfO{ yfxf 5, x'=
r2(x−h)

(x−h)2+(y−k)2
+h 

 cyjf, x' = 
42×(4−2)

(4−2)2+(5−3)2
 +2 

   = 
16×2

4+4
 + 2 

   = 
32

8
 + 2 

   =  4 + 2 = 6 

 y'  = 
r2(x−h)

(x−h)2+(y−k)2
+ k 

  = 
42×(5−3)

8
+ 3 

  = 
16×2

8
 + 3 

  = 4 + 3 = 7 

 ∴ lbOPsf] j[Qsf] ;fk]If laGb' (4, 5) sf] pTj|md laGb' (inversion point) (4, 4) x'G5 . 

 

 

 

cEof; M 7.2 

1.  lbOPsf] lrqsf cfwf/df tn lbOPsf cjwf/0ffx¿ JofVof ug'{xf];\ . 

 (a) pTj|md jf ljkl/t j[Q (inversion circle)  

 (b) pTj|md cw{Jof; (inversion radius) 

 (c) laGb' P sf] pTj|md (inversion) laGb' 

 (d) laGb' P' sf] pTj|md (inversion) laGb' 

 (e) OP, OP' / OA larsf] ;DaGw 

2.  tn lbOPsf] hfgsf/Lsf cfwf/df pTj|md (inversion) laGb'sf] lgb]{zfª\s kQf 

 nufpg'xf];\ . 
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 laGb'  pTj|md j[Qsf ;dLs/0f pTj|md laGb' 

(a) A (3, 4) x2 + y2 =1 A' = ? 

(b) B (4, 0) x2 + y2 = 4 B' = ? 

(c) C (-7, 0) x2 + y2 = 49 C' = ? 

(d) D (0, 45) x2 + y2 = 25 D' = ? 

(e) E (
1

2
,
1

4
) x2 + y2 = 1 E' = ? 

(f) F (
4

5
,
3

5
) x2 + y2 = 16 F' = ? 

(g) G (-4, -5) x2 + y2 = 10 G' = ? 

 

3. (a) lrqdf, pTj|md (inversion) j[Q ABC sf] s]Gb| O / P sf] pTj|md 

 (inversion) laGb'  P' 5 . olb j[Qsf] ;dLs/0f x2+y2 = 36 /  

 OP =  4 PsfO eP OP' kQf nufpg'xf];\ . 

(b) Pp6f pTj|md (inversion) j[Qsf] s]Gb| C(2, 3) / kl/lwdf kg]{ laGb' A(6, 7) 5 . laGb' 

Q' sf] pTj|md (inversion) laGb' Q 5 . olb OQ = 8 PsfO eP OQ' kQf  

nufpg'xf];\ . 

4. tn lbOPsf] cj:yfdf k|To]s laGb'sf] pTj|md laGb' (inversion point) kQf nufpg'xf];\ . 

 laGb' (point) pTj|md j[Q (inversion 

circle) sf] ;dLs/0f 

pTj|md laGb' 

(inversion point) 

(a) M(0, 4) (x-1)2 + (y-3)2 = 16 M' = ? 

(b) N(3, 4) x2 + y2 - 4x - 6y – 23 = 0 N' = ? 

(c) P(-1, -3) x2 + y2 + 6x - 8y - 11= 0 P' = ? 
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7.3  d]l6«S;sf] k|of]u u/L :yfgfGt/0f (Transformation using matrix)  

 Pp6f 2 ×1 d]l6«S; k|of]u u/L :yfgfGt/0f laGb' (x,y) nfO{ d]l6«S;sf ¿kdf n]Vbf (x
y
) 

sf] j|md 2×1 x'G5 . laGb' P(x,y) nfO{ lj:yfkg e]S6/ T(a
b
) n] :yfgfGt/0f ubf{ 

k|ltlaDa (x+a, y+b) x'G5 . o;nfO{ d]l6«S;sf] hf]8sf ¿kdf n]Vbf [x
y
] + [a

b
] =

[x+a
y+b

] x'G5 . 

 o; k|sf/sf] :yfgfGt/0fnfO{ 2×1 d]l6«S; k|of]u u/L :yfgfGt/0f elgG5 . 

 2×2 d]l6«S; k|of]u u/L :yfgfGt/0f  

  laGb' P(x, y) nfO{ x- cIfdf k/fjt{g ubf{ k|fKt k|ltlaDa s] x'G5, 5nkmn ug'{xf];\ . 

  To:t} laGb' P(x, -y) nfO{ x+y=0 /]vfdf k/fjt{g ubf{ k|ltlaDa s] x'G5 <  

 P'(-x, -y) nfO{ j|mdzM x / y sf] ¿kdf o'ukb /]vLo ;dLs/0f agfpFbf s:tf] x'G5 <  

 pSt ;dLs/0fx¿nfO{ d]l6«S;sf] u'0fgsf ¿kdf s;/L n]Vg ;lsG5 < 5nkmn  

 ug'{xf];\ . 

 xfdLnfO{ yfxf 5, P(x', y) nfO{ x + y = 0 /]vfdf k/fjt{g ubf{ k|ltlaDa P'--y, -x) k|fKt 

 x'G5 .  

 P'(-y, -x) nfO{{ x / y sf] ¿kdf o'ukb /]vLo ;dLs/0f agfpFbf  

 -y = 0.x + (-1)y………………(i) 

 -x = (-1).x + 0.y……………..(ii) k|fKt x'G5 . 

 ;dLs/0f (i) / (ii) nfO{ d]l6«S;sf] ¿kdf JoSt ubf{, 

 (−𝑦
−𝑥

) = (0     −1
−1     0

) (𝑥
𝑦
) x'G5 . 

 hxfF, (−𝑦
−𝑥

) = (0      −1
−1    0

) /  (𝑥
𝑦
) nfO{ j|mdzM k|ltlaDa d]l6«S;, :yfgfGt/0f d]l6«S; / 

 j:t' d]l6«S; elgG5 .  

 To;}n], k|ltlaDa d]l6«S; = :YffgfGt/0f d]l6«S; × j:t' d]l6«S; 

 cyjf (I)
2×n

= (M)
2×2

× (O)
2×n

  

oxfF n n] j:t' / k|ltlaDadf ePsf zLif{laGb'x¿sf] ;ª\VofnfO{ hgfpF5 . n sf] dfg 

/]vfv08, lqe'h / rt'e'{hsf nflu j|mdzM 2, 3 / 4 x'G5 . km/s km/s :yfgfGt/0fdf 

k|of]u ul/g] 2×2 d]l6«S;x¿sf] ljj/0f tn tflnsfdf lbOP e}mF x'G5 .  (I)2×n =

(m)2×2 × (O)2×n;"q k|of]u u/L k'l:6 ug'{xf];\ . 
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j|m=;= :yfgfGt/0f j:t' 

laGb' 

k|ltlaDa 

laGb' 

2×2 :yfgfGt/0f 

d]l6«S; 

1. x- cIfdf x'g] k/fjt{g P(x, y) P'(x, -y) 
(
1

0

0

−1
) 

2. y- cIfdf x'g] k/fjt{g P(x, y) P'(-x, +y) 
(
−1

0

0

1
) 

3. x-y=0 /]vfdf x'g] k/fjt{g P(x, y) P'(x, y) 
(
0

1

1

0
) 

4. x+y=0 /]vfdf x'g] k/fjt{g P(x, y) P'(-y, -x) 
(

0

−1

−1

0
) 

5. [(0,0) + 90°]  cyjf [(0,0) +

270°] df x'g] kl/j|md0f 

P(x, y) P'(-y + x) 
(
0

1

−1

0
) 

6. [(0,0) − 90°]  cyjf 

[(0,0) − 270°] df x'g] kl/j|md0f 

P(x, y) P'(+y, -x) 
(

0

−1

1

0
) 

7. [(0,0), 180°]  df x'g] kl/j|md0f P(x, y) P'(-x,-y) 
(
−1

0

0

−1
) 

8. [(0,0), 𝑘]  åf/f x'g] lj:tf/ P(x, y) P'(kx, ky) 
(
k

0

0

k
) 

 

PsfO ju{  

lrqdf OEAF, OFBM, OMCN / ONDE 5g\ . OEAF nfO{ 

dfq PsfO ju{ egL kl/eflift ul/G5 . pSt ju{nfO{ d]l6«S;sf 

:j¿kdf n]Vbf, (0
0

1
0

1
1

0
1
) x'G5 . 

 

pbfx/0fx¿  

1.  laGb' (4, 3) nfO{ lj:yfkg e]S6/ (−4
2
)  n] :yfgfGt/0f ubf{ x'g] k|ltlaDa kQf 

 nufpg'xf];\ . 

 ;dfwfg 

 oxfF, j:t' laGb' = (4, 3), lj:yfkg e]S6/= (−4
2
) k|ltlaDa laGb' = < 
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 ca lj:yfkgnfO{ 2 x 1 sf] d]l6«S;sf] :j¿kdf n]Vbf 

 k|ltlaDa d]l6«S; = j:t' d]l6«S; + lj:yfkg e]S6/ -d]l6«S;_ 

 cyjf, (x′
y′
) = (4

3
) + (−4

2
) 

 cyjf, (x′
y′
) = (4

3
) + (−4

2
) 

 cyjf, (x′
y′
) = (4+(−4)

3+2
) 

 cyjf, (x′
y′
) = (0

5
) 

 ∴ k|ltlaDa =(0,5) 

2. olb A(1, 3), B(4, 3) / C(3, 0) lqe'h ABC sf zLif{ laGb'x¿ x'g eg] ABC sf 

 zLif{laGb'x¿nfO{ d]l6«S; ( 1   0  
0  2

)  n] :yfgfGt/0f u/L k|ltlaDasf lgb]{zfª\sx¿  

 n]Vg'xf];\ . 

 ;dfwfg 

  oxfF, j:t' d]l6«S; = (  1  4   3  
3  3  0

) 

 :yfgfGt/0f d]l6«S; = ( 1   0  
0  2

) 

 k|ltlaDa d]l6«S; = ? 

 xfdLnfO{ yfxf 5 ,  

 k|ltlaDa d]l6«S; = -:yfgfGt/0f d]l6«S;_ x -j:t' d]l6«S;_  

 cyjf, (I)2×3 = (m)2×2 × (o)2×3 

 cyjf, (I)2×3          = (    1   0  
  0  2

)(  1  4   3  
3  3  0

) 

     = (    1+0  
  0+6

       4+0  
  0+6

       3+0  
  0+0

) 

     = (    1  
  6

       4  
  6

       3  
  0

) 

 ∴ A'(1,6), B'(4,6)  / C' (3,0) k|ltlaDa lgb]{zfª\sx¿ x'g\ . 

3.  cfot (    0  
  0

  3  
0
     4  

  1
    1  
  1

) nfO{ PsfO ju{df :yfgfGt/0f ug]{ 2 × 2 d]l6«S; kQf 

 nufpg'xf];\ . 

 ;dfwfg 

 oxfF, j:t' d]l6«S; = (  0  
0

      3  
  0

       4  
  1

    1  
  1

)
2×4

 

 k|ltlaDa d]l6«S; = ( 0  
 0

      1  
  0

       1  
  1

    0  
  1

)
2×4
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dfgf}F :yfgfGt/0f d]l6«S; ( m11  
m21

    m12  
  m22

)
2×2

 

xfdLnfO{ yfxf 5 , (  0  
0

      1  
  0

       1  
  1

    0  
  1

)
2×4

= (    m11  
  m21

    m12  
  m22

)
2×2

× (  0  
 0

      3  
  0

       4  
  1

    1  
  1

) 

cyjf, (    0  
  0

   1  
0

     1  
  1

    0  
  1

)  =

(  m11 ×0 
m21×0

    m12×0  
  m22×0

    m11 ×3+m12×0 
  m21 ×3+m22×0

     m11 ×4+m12×1 
  m21 ×4+m22×1

    m11 ×1+m12×1 
  m21 ×1+m22×1

) 

cyjf, ( 0  
0

      1  
  0

       1  
  1

    0  
  1

)  = ( 0 
0

    3m11  
  3m21

    4m11 +m12 
  4m21 +m22

     m11 +m12 
  m21 +m22

) 

 j|mdfut ;b:ox¿sf] dfg a/fa/ ubf{, 

 cyjf, 3m11 = 1 

 cyjf, m11 =
1

3
 

 / 3m21 = 0 

 cyjf, m21 = 0 

 k'gM m11  + m12 = 0 

 cyjf,  m12 = −m11 = −
1

3
 

 k]ml/, m21  + m22 = 1 

 cyjf, m22 = 1 − m21 = 1 − 0 = 1 

 ctM :yfgfGt/0f d]l6«S;, m = (
1

3
0

  −
1

3
   0

)
2×2

 

4.  /]vf y = x df k/fjt{g u/]kl5 pb\ud laGb'sf] jl/kl/ 90° wgfTds lbzfdf kl/j|md0f 

 u/fpFbf x'g] ;+o'St :yfgfGt/0f /]vf y-cIfdf x'g] k/fjt{g;Fu :fdt'No x'G5 egL 

 k|dfl0ft ug'{xf];\ . 

 ;dfwfg 

 oxfF, /]vf y = x df x'g] k/fjt{g;Fu ;DalGwt d]l6«S; = (    0  
  1

       1  
  0

 ) = A dfgf}F 

 pb\ud laGb'sf] jl/kl/ 90° wgfTds lbzfdf x'g] kl/j|md0f;Fu ;DalGwt d]]l6«S; 

 = ( 0  
1

   −1  
  0

) = B dfgf}F 

 y-cIfdf x'g] k/fjt{g = ( −1  
0

      0  
  1

) = C dfgf}F 

 oxfF, AB = (0
1

  1
   0

)
2×2

(0
1

 −1
   0

)
2×2

 

   = (0×0+1×1
1×0+0×1

          0×−1+1×0
         1×−1+0×0

)   

   = (1
0

  0
  −1

) ≠ C 
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 t/ BA = (0
1

 −1
   0

)
2×2

(0
1

 1
  0

) 

   = (0×0+(−1)×1
1×0+0×1

          0×1+(−1)×0
         1×1+0×0

)   

   = (0
0

 −1
+ 0

        0
1

+0
+0

)   

   = (−1
0

  0
  1

) 

   = C°  k|dfl0ft eof] . 

ul0ftLo lj|mofdf (fog)(x) df g sf] sfd klxn] / f sf] sfd kl5 x'G5 t/ BA df 

d]l6«S; u'0fgsf] lgod nfU5 .  

5.  laGb' (x, y) nfO{ (3x, x-3y) df :yfgfGt/0f ug]{ 2×2 d]l6«S; kQf nufpg'xf];\ . 

 ;dfwfg 

 oxfF, j:t' d]l6«S; (O)= (x
y
)
2×1

 

 k|ltlaDa d]l6«S; (I)= ( 3x
x−3y

) 

 k|ltlaDa d]l6«S;nfO{ x / y sf] kbdf o'ukt /]vLo ;dLs/0f agfpFbf, 

 3x=3×x+0×y………………………………………(i) 

 x-3y=1×x+(-3)×y…………………………………(ii) 

 ;dLs/0f (i) / (ii) nfO{ d]l6«S;sf :j¿kdf n]Vbf, 

 (     3x  
  x−3y

)
2×1

= (    3  
  1

    0  
 −3

)
2×2

(    x  
  y

) 

 ∴ 2 × 2 :yfgfGt/0f d]l6«S; (    3  
  1

    0  
 −3

) x'G5 . 

 

cEof;M 7.3 

1. (a)  s'g} j:t'nfO{ x-cIfdf k/fjt{g ug]{ 2×2 d]l6«S; n]VGf'xf];\ . 

(b)  s'g} j:t'sf] [+90°, (0,0)] kl/j|md0f;Fu ;DaGwL d]l6«S; n]Vg'xf];\ . 

(c)  s'g} (2×2) j|mdsf] d]l6«S;nfO{ (2×2) j|mdsf] d]l6«S;n] u'0fg ubf{ s'g j|mdsf]  d]l6«S; 

 k|fKt x'G5 < 

(d)  d]l6«S; [    0  
 −1

   −1  
 0

]  n] s'g :yfgfGt/0fnfO{ hgfpF5 < 

2.  laGb' A(-4, 6) nfO{ tn lbOPsf d]l6«S;x¿åf/f :yfgfGt/0f ug'{xf];\ . 

 (a)   ( 0  
4
)          (b) (−5  

 0
)          (c) ( 2  

3
)          (d) (

 
1

2
  

3

2

)            
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3.(a)  /]vfv08 PQ sf lgb]{zfª\sx¿ P(3, 4) / Q(8, 4) 5g\ . PQ nfO{ d]l6«S; (3  
1

    2
   5

) n] 

 :yfgfGt/0f ubf{ k|fKt k|ltlaDasf lgb]{zfª\sx¿ n]Vg'xf];\ . 

(b)   A(2, 3), B (2, 6), C (5, 2) / D (5, 6) zLif{laGb'x¿ ePsf] cfotnfO{ d]l6«S; (    1  
  2

    0  
 1

) 

 n] :yfgfGt/0f ubf{ rt'e'{h A'B'C'D' k|fKt x'G5 . A', B', C' / D' sf lgb]{zfª\sx¿ 

 kQf nufpg'xf];\ . 

(c)  PsfO jUf{nfO{ d]l6«S; ( 3  
1

    2  
 1

) n] :yfgfGt/0f ubf{ rt'e'{h k|fKt x'G5 . O', A', B' / C' 

 sf lgb]{zfª\sx¿ kQf nufpg'xf];\ . 

4. (a)  ;dfgfGt/ rt'e'{h ( 0  
0

    3  
 0

    4  
  1

    1
   1

) nfO{ PsfO ju{df :yfgfGt/0f ug]{ d]l6«S; kQf 

 nufpg'xf];\ . 

(b)  PsfO ju{ (  0  
0

    1  
 0

    1  
  1

    0 
 1

) nfO{ ;dfgfGt/ rt'e'{h (  0  
0

    3  
 0

    4  
  1

    1 
 1

) df :yfgfGt/0f 

 ug{] Pp6f 2×2 :yfgfGt/0f d]l6«S; kQf nufpg'xf];\ . 

(c)  PsfO ju{nfO{ ;dfgfGt/ rt'e'{h ( 0  
0

    2  
 3

    5  
  4

    3 
 1

) df :yfgfGt/0f ug]{ Pp6f 2×2  

 d]l6«S; kQf nufpg'xf];\ . 

5.(a)  pb\ud laGb' jl/kl/ -90° df kl/j|md0f u/L /]vf x = 0 df k/fjt{g ubf{ x'g] ;+o'St 

 :yfgfGt/0f y = -x df x'g] k/fjt{g;Fu ;dt'No x'G5 egL d]l6«S; :yfgfGt/0fåf/f 

 k|dfl0ft ug'{xf];\ . 

(b)  d]l6«S; :yfgfGt/0f k|of]u u/L pb\ud laGb'sf] jl/kl/ + 90° wgfTds lbzfdf kl/j|md0f 

 u/L y-cIfdf k/fjt{g ubf{ x'g] ;+o'St :yfgfGt/0f /]vf y = x df x'g] k/fjt{g;Fu 

 ;dt'No x'G5 egL k|dfl0ft ug'{xf];\ . 

6.(a)  laGb' (x, y) nfO{ (2x - y, 3x + 4y) df :yfgfGt/0f ug]{ 2×2  d]l6«S; kQf nufpg'xf];\ . 

(b)  laGb' (x, y) nfO{ (x - 2y, 2x - 3y) df :yfgfGt/0f ug]{ d]l6«S; kQf nufpg'xf];\ . 

7. s'g} Pp6f lqe'hfsf/ cfs[ltsf] 6'j|mfnfO{ n]vflrqdf /fvL pSt lqe'hsf zLif{laGb'sf 

lgb]{zfª\sx¿ kQf nufpg'xf];\ . pSt lqe'hnfO{ km/s km/s s'g} rf/ cf]6f 2 x 2 

d]l6«S;åf/f :yfgfGt/0f ug'{xf];\ . o;/L :yfgfGt/0faf6 k|fKt k|ltlaDax¿nfO{ 

n]vflrqdf k|:t't ug'{xf];\ . pSt n]vflrqaf6 tL lqe'hx¿ sf6\g'xf];\ . j:t' / 

k|ltlaDax¿nfO{ Pp6} rf6{k]k/df 6fF;L cfk"mn] u/]sf] sfd sIffsf]7fdf k|:t't ug'{xf];\ . 
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    tYofª\s zf:q (Statistics) 

8.0  k'g/fjnf]sg (Review) 

 sIff 9 sf b'O{ hgf ljBfyL{x¿n] cf7 cf]6f ljifodf k|fKt u/]sf] k|fKtfª\snfO{ tn n]vf 

 lrqdf b]vfOPsf] 5 M 

ljBfyL{ ljifo / k|fKtfª\s 

g]kfnL cª\u|]hL ul0ft lj1fg ;fdflhs hg;ª\Vof lzIff cy{zf:q 

/fd 65 59 60 58 47 46 38 35 

lagf 48 30 40 80 20 70 59 61 

 

/fd / lagfsf] k|fKtfª\s ljj/0f 

 dflysf ljj/0fx¿ cWoog u/L lgDg lnlvt k|Zgx¿df 5nkmn ug'{xf];\ M 

 -s_ /fd / lagfsf] s'n k|fKtfª\s slt slt 5 < cf};t cª\sx¿ klg kQf   

  nufpg'xf];\ . 

 -v_  s;sf] k|fKtfª\ssf] ljt/0f a9L 5l/Psf] 5 < 

 -u_  b'O{ ljBfyL{x¿dWo] s;sf] pkNflAw /fd|f] b]lvG5, lsg < 

 -3_  tYofª\sx¿df ePsf] Ps¿ktf (consistency) jf ljljwtf (variability) dfkg  

  ug]{ ljlwx¿ s'g s'g 5g\ < tL dWo] pko'St ljlw s'g xf] < 

 -ª_  oL b'O{ hgfsf] k|fKtfª\ssf] t'ngf s;/L ug{ ;lsG5 < 

tYofª\sdf ljr/0fzLntfn] ;fdfGotof 5l/Psf] (scatterness), ljljwtf (variability) 

ljrng (deviation), ptf/r9fa cflbnfO{ hgfpF5 . s]Gb|Lo k|s[ltsf] gfk (measure of 

central tendency) n] cf};t dfgnfO{ dfq hgfpF5 . pSt dfgn] >]0fLsf ljleGg 

kbx¿df ePsf] leGgtf jf km/snfO{ b]vfpg ;Sb}g . pSt leGgtf jf km/snfO{ 

b]vfpg ljr/0fzLntfsf] dfkg ul/G5 . ljr/0fzLntfsf] dfkgn] s]Gb|Lo d"No -dfg_ 

af6 >]0fLsf cGo d"No jf dfgx¿ s] slt xb;Dd 5l/P/ /x]sf 5g\ eGg] hfgsf/L 

lbG5 . o;/L tYofª\sdf >]0fLsf ljleGg kbx¿ s]Gb|Lo dfg -dWos, dlWosf, /Lt_ af6 

 

 

PsfO 8   
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slt 6f9f, slt 7'nf jf ;fgf 5g\ / Ps cfk;df slt ;DalGwt 5g\ egL x]g{sf nflu 

ul/g] dfkgnfO{ ljr/0fzLntfsf] dfkg ( Measure of disperson) elgG5 .  

ljr/0fzLntfsf] dfkg ug]{ ljleGg ljlwx¿ 5g\ . tLdWo] lj:tf/ (range), rt'yf{FzLo 

ljrng (quartile deviation), dWos ljrng (mean deviatio) / :t/Lo ljrng 

(standard deviation) k|d'v ljlwx¿ x'g\ . JolStut >]0fL (individual series) / 

vl08t, >]0fL (discrete series) sf] rt'yf{FzLo ljrng dWos ljrng / :t/Lo ljrng 

lgsfNg] ljlwx¿ cluNnf] sIffdf l;ls;s]sf 5f}F . o; kf7df lg/Gt/ jf cljlR5Gg 

>]0fLsf] (continuous series) rt'yf{FzLo ljrng, dWos ljrng / :t/Lo ljrng 

lgsfNg] ljlwsf af/]df cWoog ug]{ 5f}F . 

8.1 rt'yf{FzLo ljrng (Quartile Deviation) 

s'g} Pp6f ljBfnosf sIff ( df cWoog/t ljBfyL{x¿n] ul0ft ljifodf k|fKt u/]sf] 

k|fKtfª\s lgDgcg';f/ 5 M 

 

dflysf] TfYofª\saf6 rt'yf{FzLo dfgx¿ kQf nufpg'xf];\ . oL dfgx¿n] s] s] 

hgfpF5g\ 5nkmn ug'{xf];\ .  

rt'yf{FzLo dfgx¿ eGgfn] klxnf] rt'yf{Fz (Q1) bf];|f] rt'yf{Fz (Q2) / t];|f] rt'yf{Fz 

(Q3) eGg] a'lemG5 . dfly lbOPsf] tYofª\s juL{s[t tYofª\s jf lg/Gt/ >]0fL  

(continuous series) df ePsfn] (Q1), (Q2) / (Q3) kQf nufpg lgDgfg';f/ tflnsfdf 

/fVg'kb{5 M 

k|fKtfª\s ljBfyL{ ;ª\Vof (f) ;l~rt af/Daf/tf (c.f) 

0-10 8 8 

10-20 12 20 

20-30 15 35 

30-40 9 44 

40-50 6 50 

50-60 10 60 

 f = N = 60  

 

k|fKtfª\s ljBfyL{ ;ª\Vof 

0-10 8 

10-20 12 

20-30 15 

30-40 9 

40-50 6 

50-60 10 
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 oxfF, hDdf ljBfyL{ ;ª\Vof (N) = 60 

 ca, Q1 kg]{ :yfg = (
N

4
) cf}F kb 

     = (
60

4
) cf}F kb 

     = 15 cf}F kb 

oxfF, ;l~rt af/Daf/tf dxndf 15 cf}F kb jf ;f]eGbf dflyNnf] ;ª\Vof 20 xf] . 

;l~rt af/Daf/tf 20 ;Fu ;Dalwt k|fKtfª\s >]0fL (10-20) xf] . cljlR5Gg >]0fLdf Q1 

sf] jf:tljs dfg lgDg ;"q k|of]u u/]/ lgsflnG5 . 

 Q1 = L +
N

4
 −cf

f
× i … … . . (i) 

 oxfF, L = Q1 kg]{ >]0fLsf] tNnf] ;Ldf (lower limit ) 

 c.f = Q1 kg]{ >]0fLeGbf cluNnf] >]0fL cGt/sf] ;l~rt af/Daf/tf 

 f = Q1 kg]{ >]0fL cGt/sf] af/Daf/tf 

 i = >]0fL cGt/ 

 dflysf] tflnsfaf6, 

 L = 10, c.f = 8, f = 12, i = 10 

 t;y{, ;dLs/0f (i) af6 

 Q1 = 10 +
60

4
 −8

12
× 10 

  = 10 +
15 −8

12
× 10 

  = 10 +
7

12
× 10 

  = 10 + 5.83 = 15.83 

 To:t}u/L,  

 Q2 kg]{ :yfg = 2 (
N

4
) cf}F kb 

          = 2 × (
60

4
) cf}F kb = 30 cf}F kb 
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oxfF ;l~rt af/Daf/tf dxndf 30 cf}F kb jf ;f]eGbf dflyNnf] ;ª\Vof 35 xf] . ;l~rt 

af/Daf/tf 35 ;Fu ;DalGwt >]0fL (20-30) xf] . cljlR5Gg >]0fLdf Q2 sf] jf:tljs 

dfg lgsfNg lgDg ;"qsf] k|of]u ul/G5 .  

 Q2  = L +
2(

N

4
) −cf

f
× i … … . . (ii) 

 oxfF, L = Q2 kg]{ >]0fLsf] tNnf] ;Ldf (lower limit ) 

 c.f = Q2 kg]{ >]0fLsf]] ;l~rt af/Daf/tfeGbf cluNnf] >]0fLsf] af/Daf/tf 

 f = Q2 kg]{ >]0fLsf] af/Daf/tf  

 I = Q2 kg]{ >]0fLsf] cGt/ 

 dflysf] tflnsfaf6, 

 L = 20, c.f = 20, f =15, i =10 

 t;y{, ;dLs/0f (ii) af6 

 Q2  = 20 +
2(

60

4
) −20

15
× 10 

  = 20 +
30 −20

15
× 10 

  = 20 +
10

15
× 10 

  = 20 + 6.67 

  = 26.67 

 ca, Q3 kg]{ :yfg = 3 (
N

4
) cf}F kb 

     = 3 × (
60

4
) cf}F kb = 45 cf}F kb 

oxfF, ;l~rt af/Daf/tf dxndf 45 cf}F kb jf ;f]eGbf dflyNnf] ;ª\Vof 50 xf] . 

;l~rt af/Daf/tf 50 ;Fu ;DalGwt >]0fL (40-50) xf] . cljlR5Gg >]0fLdf Q3 sf] 

jf:tljs dfg lgsfNg lgDg ;"qsf] k|of]u ul/G5 .  

 Q3 = L +
3(

N

4
) −cf

f
× i … … . . (iii) 

 oxfF, L=Q3 kg]{ >]0fLsf] tNnf] ;Ldf (lower limit ) 
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 c.f = Q3 kg]{ >]0fLsf]] ;l~rt af/Daf/tfeGbf cluNnf] >]0fLsf] af/Daf/tf 

 f = Q3 kg]{ >]0fLsf] af/Daf/tf  

 i = Q3 kg]{ >]0fLsf] cGt/ 

 dflysf] tflnsfaf6, 

 L = 40, c.f = 44, f = 6, i =10 

 t;y{, ;dLs/0f (iii) af6 

 Q3  = 40 +
3(

60

4
) −44

6
× 10 

  = 40 +
45 −44

6
× 10 

  = 40 +
1

6
× 10 = 40 + 1.67 = 41.67 

ctM dflysf] tYofª\ssf] rt'yf{FzLo dfgx¿ Q1 = 15.83, Q2 = 26.67 / Q3 = 41.67 

x'G5g\ . ca dflyNnf] jf t];|f] rt'yf{Fz (Q3) / tNnf] jf klxnf] rt'yf{Fz (Q1) larsf] 

cGt/nfO{ 2 n] efu u/L rt'yf{FzLo ljrngsf] dfg kQf nufpg ;lsG5 . ctM klxnf] 

/ t];|f] rt'yf{Fzsf] km/ssf] cfwfnfO{ rt'yf{FzLo ljrng (quartite deviation) elgG5 . 

cyf{t\ Q.D  = 
𝑄3−𝑄1

2
 

 s] Q1, Q2 / Q3 sf] ;DaGwnfO{ n]vflrqsf] dfWodaf6 klg b]vfpg ;lsG5 < 5nkmn 

 ug'{xf];\ . 
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 oxfF lbOPsf] n]vflrqsf cfwf/df lgDg lgisif{df k'Ug ;lsG5 M 

  Q1 eg]sf] tYofª\ssf] hDdf af/Daf/tfdf 25% kbsf] dfg xf] . cyf{t 
N

4
cf}F dfg xf] . 

o;nfO{ tNnf] rt'yf{Fz (lower quartile) klg elgG5 . 

  Q2 eg]sf] s'n af/Daf/tfsf] 50% kbsf] dfg xf] . cyf{t 
2(N)

4
=

N

2
 cf}F dfg xf] . 

o;/L cfpg] dfg dlWosf g} xf] . cyf{t dlWosf bf];|f] rt'yf{Fz (Secnd quartile) sf] 

dfg xf] . 

  Q3 eg]sf] s'n af/Daf/tfsf] 75% kbsf] dfg xf] cyf{t\ 3N cf}F dfg xf] . o;nfO{ 

dflyNnf] rt'yf{Fz (upper quartile) klg elgG5 . 

  tYofª\sdf klxnf] rt'yf{Fz (Q1) / t];|f] rt'yf{Fz (Q3) larsf] km/ssf] cfwfnfO{ 

rt''yf{Fzsf] ljrng jf leGgtf (quartile deviation) elgG5 . o;nfO{ UofN6f]g 

(galton) n] k|ltkfbg u/]sf x'g\ . rt'yf{FzLo leGgtfnfO{ ;fª\s]lts ¿kdf 

lgDgcg';f/ n]lvG5 . 

    rt'yf{FzLo ljrng (Q.D) =
    dflyNnf] rt'yf{Fz (Q3) - tNnf] rt'yf{Fz (Q1) 

                                                 2 

 i.e. Q.D = 
Q3−Q1

2
 

 ca, dflysf] tYofª\saf6 rt'yf{FzLo ljrng (quartile deviation) 

 Q.D = 
Q3−Q1

2
 

  = 
41.67−15.83

2
 

  = 
25.84

2
 = 12.912 

t;y{ rt'yf{FzLo ljrng (Q.D)= 12.912  

k'gM dflyNnf] rt'yf{Fz (Q3) / tNnf] rt'yf{Fzsf] (Q1) sf] ;fk]lIfs km/ssf] dfkg 

rt'yf{FzLo ljrngsf] u'0ffª\s (coefficient of quartile feviation) xf] . 

 rt'yf{FzLo ljrngsf] u'0ffª\s  = 
Q3−Q1
Q3+Q1

 

       = 
41.67−15.83
41.67+15.83

 = 
25.84
57.50

 = 0.449 

 t;y{ oxfF rt'yf{FzLo ljrngsf] u'0ffª\s 0.449 x'G5 . 
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pbfx/0fx¿ 

1. tn lbOPsf] tYofª\saf6 rt'yf{FzLo ljrng / o;sf] u'0ffª\s lgsfNg'xf];\ . 

tf}n (kg) 10-20 20-30 30-40 40-50 50-60 60-70 

dflg;sf] ;ª\Vof 12 19 5 10 9 6 

 ;dfwfg  

 oxfF, lbOPsf] tYofª\saf6 rt'yf{FzLo leGgtf u0fgf ug{ ;l~rt af/Daf/tf tflnsfdf 

 /fVbf, 

tf}n (kg) dflg;sf] ;ª\Vof (f) ;l~rt af/Daf/tf (c.f) 

10-20    12 12 

20-30 19 31 

30-40 5 36 

40-50 10 46 

50-60 9 55 

60-70 6 61 

 f = N = 61  

 xfdLnfO{ yfxf 5, Q1 = 
N

4
 cf}F kb 

         = 
61

4
 cf}F kb = 15.25 cf}F kb 

ctM Q1 kg]{ >]0fL = (20-30) 

ca, Q1 = L +
N

4
 −cf

f
× i 

= 20 +
15.25 − 12

19
× 10    [∵  L = 20, cf = 12, f = 19, i = 10] 

= 20 + 1.71 = 21.71 

t;y{, Q1 = 21.71 kg 
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k'gM Q3  = 
3N

4
 cf}F kb 

  = 3 × 15.25 cf}F kb  

  = 45.75 cf}F kb 

ctM Q3 kg]{ >]0fL = (40-50) 

∴ Q3 = L +
3N

4
 −cf

f
× i 

 = 40 +
45.75 −36

10
× 10     

 = 40 + 9.75 

 = 49.75 kg 

 ca, ;"qcg';f/ rt'yf{FzLo ljrng÷leGgtf (Quartile Deviation)  = 
Q3−Q1

2
 

                = 
49.75−21.71

2
 

               = 
28.04

2
 = 14.02 

∴ rt'yf{FzLo leGgtf (Q.D) = 14.02 

rt'yf{FzLo ljrngsf] u'0ffª\s (Coefficent of Q.D.)   = 
Q3−Q1
Q3+Q1

 

        = 
49.75−21.71
49.75+21.71

 

        = 
28.04
71.46

 = 0.39 

 

cEof; 8.1 

1. (a)  ljr/0fzLntf eg]sf] s] xf] < pbfx/0f;lxt JofVof ug'{xf];\ . 

 (b) ljr/0fzLntf dfkgsf ljlwx¿sf] ;"rL agfpg'xf];\ . 

 (c) rt'yf{FzLo ljrngsf] kl/efiff lbg'xf];\ . 

 (d) rt'yf{FzLo ljrngsf] u'0ffª\ssf] kl/efiff lbg'xf];\ . 
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 (e) rt'yf{FzLo ljrngsf u'0f / bf]ifx¿ n]Vg'xf];\ . 

 (f) rt'yf{FzLo ljrng / rt'yf{FzLo ljrngsf] u'0ffª\slar leGgtf pNn]v ug'{xf];\ . 

2. (a)  olb Pp6f tYofª\ssf] klxnf] rt'yf{Fz 35 / t];|f] rt'yf{Fz 75 5 eg], rt'yf{FzLo   

  leGgtf / o;sf] u'0ffª\s kQf nufpg'xf];\ . 

 (b) olb Pp6f tYofª\ssf] klxnf] rt'yf{Fz 45 / t];|f] rt'yf{Fz 55 5 eg] rt'yf{FzLo  

  leGgtf / o;sf] u'0ffª\s kQf nufpg'xf];\ . 

 3.  tn lbOPsf] tYofª\saf6 rt'yf{FzLo leGgtf / o;sf] u'0ffª\s kQf nufpg'xf];\ M  

 (a) 

 

      (b) 

  

          (c)  

 

  

4.   sIff 8 df cWoog/t 28 hgf ljBfyL{n] ul0ft ljifodf k|fKt u/]sf] k|fKtfª\s lgDg 

 lnlvt 5 . pSt tYofª\ssf cfwf/df (10-20) sf] klxnf] juf{Gt/ lnP/ af/Daf/tf 

 tflnsf agfO{ rt'yf{FzLo leGgtf / o;sf] u'0ffª\s lgsfNg'xf];\ M 

48, 50, 34, 29, 56, 40, 14, 62, 28, 70, 22, 30, 38, 74, 13, 47, 20, 53, 64, 34, 75, 66, 

60, 21, 45, 57, 15, 41 

 

  

k|fKtfª\s 20-30 30-40 40-50 50-60 60-70 70-80 

ljBfyL{ ;ª\Vof 5 15 10 8 6 2 

lrdsf] cfo'   

-306fdf_ 

0-

250 

250-

500 

500-

750 

750-

1000 

1000-

1250 

1250-

1500 

1500-

1750 

1750-

2000 
lrd ;ª\Vof 1 3 7 12 25 39 11 2 

pd]/ -jif{df_ 0-5 5-10 10-15 15-20 20-25 25-30 

;ª\Vof 23 22 17 13 13 12 
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8.2  dWos leGgtf (Mean Deviation) 

s'g} Pp6f ljBfnosf sIff 10 df /x]sf 38 hgf 5fq / 38 hgf 5fqfsf] prfO 

lgDgcg';f/ k|:t't ul/Psf] 5 . 

 

 

 dflysf] tYofª\s cWoog u/L lgDg k|Zgx¿df 5nkmn ug'{xf];\ M  

(a) 5fq / 5fqfsf] cf};t prfO slt slt 5 < 

(b) ljBfyL{x¿dWo] 5fq jf 5fqf s;sf] prfOdf Ps¿ktf b]lvG5, lsg < 

(c) 5fq jf 5fqfsf] prfOsf] t'ngf s;/L ug{ ;lsG5 < 

dflysf] tYofª\saf6 5fq jf 5fqfsf] prfOdf ePsf] Ps¿ktf jf ljljwtf 5'6\ofpg 

dWos leGgtf (mean deviation) sf] k|of]u ul/G5 . ;a} ljrngx¿sf] cf};t g} dWos 

ljrng jf leGgtf xf] . lj:tf/ (range) tYofª\ssf] clwstd / Go"gtd dfgdf 

cfwfl/t x'G5 eg] rt'yf{FzLo ljrng klg tYofª\ssf] klxnf] / t];|f] rt''yf{+zdf 

cfwfl/t eP/ lgsflnG5 . t;y{ lj:tf/ / rt'yf{FzLo leGgtf s]Gb|Lo dfg / cGo 

dfgx¿sf larsf] leGgtfnfO{ /fd|f];Fu dfkg ug{ ;Sb}g . o:tf sdhf]/Lx¿nfO{ x6fpg 

dWos ljrngsf] k|of]u ul/G5 .  

dWos ljrng÷leGgtf s]Gb|Lo k|j[lQsf gfkx¿ dWos, dlWosf / /Lt tLg} cf};tdWo] 

s'g} Pssf] ;fk]Ifdf lgsfNg ;lsG5 . tfklg dWosaf6 lgsflnPsf] dWos leGgtf 

a9L ljZj;gLo x'G5 . t;y{ dWos leGgtf oL tLgdWo] s'g} Pp6f ljrngaf6 lnPsf] 

leGgtfsf] of]ukmnnfO{ TfYofª\ssf] ;ª\Vofn] efu u/]/ cfpg] kl/0ffd xf] . o;df 

leGgtfsf] lg/k]If dfgnfO{ dfq lnOG5 . 

 cljlR5Gg jf lg/Gt/ >]0fL (Continuous series) sf] dWos leGgtf  

dfgf}F, x1, x2, x3, ………….xn juf{Gt/sf dWo dfgx¿ x'g\ . logLx¿;Fu ;DalGwt 

cfj[lQ -af/Daf/tf_ x¿ j|mdzM f1, f2, f3,……….fn 5g\ cyf{t\ x1 sf] cfj[lQ f1, x2 sf] 

cfj[lQ f2, …. / xn sf] cfj[lQ fn 5g\ eg] o;sf] dWos leGgtf (M.D) =
∑ f |D|

∑ f
  x'G5 , 

 hxfF,  D = M-A, dWodfg / cf};t dfgsf] cGt/ 

   f = ;DalGwt kbsf] af/Daf/tf 

   A = lbOPsf] >]0fLsf] cf};t dfg -dWos jf dlWosf_ 

prfO -OGrdf_ 60-62 62-64 64-66 66-68 68-70 70-72 

5fq ;ª\Vof 4 6 12 8 7 3 

5fqf ;ª\Vof 5 4 10 3 12 6 
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  ∑ f = hDdf kb ;ª\Vof jf af/Daf/tfsf] of]ukmn 

  ∑ f |D| = k|To]s dWodfg / cf};tsf] cGt/sf] lg/k]If dfg / ;DalGwt cfj[lQsf]  

  u'0fgkmnsf] of]ukmn  

dWos leGgtfnfO{ dWos jf dlWosaf6 lgsfNg ;lsG5 . 

-s_  dWos leGgtf (M.D) = 
∑ f |m−x̅|

N
 -dWosaf6_ lgsfNg ;lsG5 . 

   hxfF, m = dWodfg, x̅= >]0fLsf] dWos 

  f = cfj[lQ N = hDdf kb ;ª\Vof 

-v_  dWos leGgtf (M.D) = 
∑ f |m−Md|

N
 -dWosaf6_ 

   hxfF, m = dWodfg, Md = >]0fLsf] dlWosf 

   f = af/Daf/tf / N = hDdf kb af/Daf/tf ;ª\Vof  

dWos leGgtf ljr/0fzLntf dfkgsf] lg/k]If dfg xf] . b'O{ jf ;f]eGbf a9L >]0fLx¿sf] 

ljr/0fzLntfsf] t'ngf ug{ dWos leGgtfsf] u'0ffª\s (coefficient of mean deviation ) 

sf] k|of]u ul/G5 . dWos leGgtfsf] u'0ffª\s dWos jf dlWosfsf] ;fk]Ifdf b'O{ tl/sfaf6 

lgsflnG5 . 

-s_  dWosaf6 lnOPsf] dWos leGgtf / dWoslarsf] cg'kftnfO{ dWosaf6 dWos  

  leGgtfsf] u'0ffª\s elgG5 . o;nfO{ ljr/zLntfsf] dWos u'0ffª\s klg elgG5 . 

                                     dWosaf6 dWos leGgtf  

                                           dWos 

     cyf{t, Coefficient of M.D = 
M.D from mean

X̅
  

-v_  dlWosfaf6 lnOPsf] dWos leGgtf / dlWosflarsf] cg'kftnfO{ dlWosfaf6  

  dWos leGgtfsf] u'0ffª\s elgG5 . o;nfO{ ljr/zLntfsf] dlWosf u'0ffª\s klg  

  elgG5 . 

  

 

cyf{t\, Coefficient of M.D = 
M.D from median

Md
  

dWos leGgtfsf] u'0ffª\s = 

                                      dlWosfaf6 dWos leGgtf 

                                 dlWosf 

= dWos leGgtfsf] u'0ffª\s        



273 

   dWos leGgtf u0fgf ug]{ r/0fx¿  

1. lbOPsf] >]0fLsf] dWos jf dlWosf u0fgf ug]{  

2. >]0fLsf] dWos jf dlWosfaf6 k|To]s kbsf] leGgtf jf cGt/ lgsfNg]  

3. cGt/af6 k|fKt lrx\gx¿ ;a} wgfTds lng] (absolute values) 

4. pSt cGt/af6 k|fKt k"0f{ cª\sx¿af6 cf};t kQf nufpg] . 

2. lbOPsf] tYofª\ssf cfwf/df dWosaf6 dWos leGgtf / dWos leGgtfsf] u'0ffª\s 

 kQf nufpg'xf];\ . 

k|fKtfª\s 0-10 10-20 20-30 30-40 40-50 

ljBfyL{ ;ª\Vof 2 3 6 5 4 

 ;dfwfg  

 lbOPsf] tYofª\saf6 dWos lgsfNbf, 

k|fKtfª\s (x) dWodfg (m) ljBfyL{ ;ª\Vof (f) f×m 

0-10 5 2 10 

10-20 15 3 45 

20-30 25 6 150 

30-40 35 5 175 

40-50 45 4 180 

  N =∑f = 20 ∑fm = 560 

 dWos (x̅)   = 
∑fm 

N
   = 

560 

20
 = 28 

 ca, 

 dWosaf6 dWos leGgtf kQf nufpFbf, 

k|fKtfª\s 

(x) 

dWodfg (m) ljBfyL{ ;ª\Vof (f) |D|=|m-x̅| f|D| 

0-10 5 2 23 46 

10-20 15 3 13 39 

20-30 25 6 3 18 

30-40 35 5 7 35 

40-50 45 4 17 68 

  N =∑f = 20  ∑f |D| = 206 

 



274 

∴ ;"qcg';f/, dWod leGgtf (M.D.) = 
∑ 𝑓|D|

X̅
=

206

20
= 10.3 

            dWos leGgtfsf] u'0ffª\s  = 
M.D

x̅
  

       = 
10.3

28
  = 0.367 = 0.37 

 t;y{, dWos leGgtf (M.D) = 10.3 / dWos leGgtfsf] u'0ffª\s 0.37 x'G5 . 

3. Pp6f ljBfnosf sIff 10 df cWoog/t 100 hgf ljBfyL{x¿sf] prfO lgDgcg';f/ 5 M 

prfO -;]=ld=_ 95-105 105-115 115-125 125-135 135-145 145-155 

ljBfyL{ ;ª\Vof 9 13 25 30 13 10 

dflysf] tYofª\ssf cfwf/df dlWosfaf6 dWos leGgtf / ;f]sf] u'0ffª\s;d]t kQf 

nufpg'xf];\ . 

 ;dfwfg  

oxfF, lbOPsf] tYofª\snfO{ ;l~rt af/Daf/tf tflnsfdf /fVbf,  

prfO (cm) ljBfyL{ ;ª\Vof (f) ;l~rt af/Daf/tf(cf) 

95-105 9 9 

105-115 13 22 

115-125 25 47 

125-135 30 77 

135-145 13 90 

145-155 10 100 

 N =∑f = 100  

ca, dlWosf (Md) =  
N

2
 cf}F kb 

     = 
100

2
 cf}F kb = 50 cf}F kb 

∴ dlWosf kg]{ juf{Gt/ = 125-135 
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;"qcg';f/, juL{s[t / cljlR5Gg tYofª\sdf dlWosf (Md) = L +
N

2
 −cf

f
× i x'G5  

oxfF, L = 125,
N

2
= 50, cf = 47, f = 30, i = 10 

∴ Md = 125 +
50 − 47

30
× 10     

 = 125 + 1 = 126 cm 

ca, dlWosfaf6 dWos leGgtf kQf nufpg, 

prfO (x) cm dWodfg (m) ljBfyL{ ;ª\Vof 

(f) 

|D|=|m-Md| f|D| 

95-105 100 9 26 234 

105-115 110 13 16 208 

115-125 120 25 6 150 

125-135 130 30 4 120 

135-145 140 13 14 182 

145-155 150 10 24 240 
  N =∑f = 100  ∑f |D| = 1134 

;"qcg';f/, 

dWos leGgtf (M.D) =  
∑f |D|

N
  =  

1134

100
= 11.34 

t;y{ dlWosfaf6 dWos leGgtf (M.D) = 11.34 

k]ml/,  dWos leGgtfsf] u'0ffª\s =
M.D.

Md
   

            =  
11.34

126
= 0.09 

∴ dWos leGgtfsf] u'0ffª\s = 0.09 x'G5 . 

 

 

cEof; M 8.2 

1. (a) dWos leGgtfsf] kl/ro lbg'xf];\ . 

 (b) dWos leGgtfsf] u'0ffª\s eg]sf] s] xf] < o;sf] k|of]u pbfx/0f;lxt JofVof  

  ug'{xf];\ . 
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 (c) dWos leGgtfsf u'0f / bf]ifx¿ pNn]v ug'{xf];\ . 

 (d) dWos leGgtf / o;sf] u'0ffª\s u0fgf ubf{ s] s]sf] ;fk]Ifdf ug{ ;lsG5 < s'g  

  ljlw a9L pko'St xf]nf < sf/0f;lxt JofVof ug'{xf];\ . 

2. (a) tn lbOPsf] tYofª\ssf cfwf/df dlWosfaf6 dWos leGgtf / o;sf] u'0ffª\s  

 lgsfNg'xf];\ . 

juf{Gt/ 10-20 20-30 30-40 40-50 50-60 60-70 

af/Daf/tf 6 8 11 14 8 3 

 

(b) sIff 10 sf 50 hgf ljBfyL{x¿sf] prfO tn tflnsfdf lbOPsf] 5 . lbOPsf] 

 tYofª\ssf cfwf/df dlWosfaf6 dWos leGgtf / o;sf] u'0ffª\s lgsfNg'xf];\ . 

prfO (cm) 95-105 105-115 115-125 125-135 135-145 145-155 

ljBfyL{ ;ª\Vof 6 8 11 14 8 3 
 

(c) tn lbOPsf] tYofª\ssf cfwf/df dlWosfaf6 dWos leGgtf / ;f]sf] u'0ffª\s kQf 

 nufpg'xf];\ . 

prfO 100-200 200-300 300-400 400-500 500-600 600-700 700-800 

ljBfyL{ 

;ª\Vof 

4 6 10 20 10 6 4 

 

3. tn lbOPsf] tYofª\ssf cfwf/df dWosaf6 dWos leGgtf / dWos leGgtfsf] u'0ffª\s 

 kQf nufpg'xf];\ . 

 

 

  (a) k|fKtfª\s 0-10 10-20 20-30 30-40 40-50 50-60 

 af/Daf/tf 2 18 24 20 19 5 

 (b) tf}n (kg) 20-25 25-30 30-35 35-40 40-45 45-50 

 dflg;sf] ;ª\Vof 7 3 6 4 8 2 

      (c) k|fKtfª\s 5≤ x < 10 10≤ x < 15 15≤ x < 20 20≤ x < 25 25≤ x < 30 

 ljBfyL{ ;ª\Vof 7 4 5 6 3 
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4. (a) tn lbOPsf] tYofª\ssf cfwf/df dWos / dlWosfaf6 dWos leGgtf / o;sf] u'0ffª\s 

 lgsfNg'xf];\ . 20 jif{ / 20 jif{eGbf dflysfn] dfq ;j]{If0fdf efu lnPsf 5g\ .  

pd]/ -jif{_ dflg;sf] ;ª\Vof 

30 eGbf sd 3 

40 eGbf sd 64 

50 eGbf sd 196 

60 eGbf sd 349 

70 eGbf sd 489 

80 eGbf sd 540 

90 eGbf sd 542 
 

 (b) Pp6f au}Frfsf 50 cf]6f lj?jfsf] prfO ljj/0f lgDgcg';f/ 5 . hDdf 48 cm ;Dd 

 prfO ePsf lj?jfx¿ dfq ;j]{If0fdf 5g\ . 

prfO la?jfsf] ;ª\Vof 

0 cm eGbf dfly 50 

8 cm eGbf dfly 42 

16 cm eGbf dfly 35 

24 cm eGbf dfly 30 

32 cm eGbf dfly 18 

40 cm eGbf dfly 6 

 dflysf] tYofª\ssf cfwf/df 

(i) dWosaf6 dWos leGgtf / o;sf] u'0ffª\s lgsfNg'xf];\ . 

(ii) dlWosfaf6 dWos leGgtf / o;sf] u'0ffª\s lgsfNg'xf];\ . 

5. Pp6f ;j]{If0fdf 20 hgfsf] ;d"xdf /x]sf JolStx¿sf] tf}n -ls=u|f=_ df lgDgcg';f/ 

 kfOof] . of] tYofª\snfO{ 10 sf] juf{Gt/ tflnsf lgdf{0f u/L dWos / dlWosfaf6 

 dWos leGgtf Pjd\ dWos leGgtfsf] u'0ffª\s lgsfNg'xf];\ . 

59, 71, 45, 44, 35, 21, 29, 42, 37, 49, 58, 69, 55, 39, 79, 50, 65, 52, 60, 64 
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8.3  :t/Lo leGgtf (Standard deviation) 

b'O{ hgf ljBfyL{x¿ X / Y n] 100 k"0ff{ª\ssf] 6 cf]6f k/LIffdf k|fKt u/]sf] k|fKtfª\s 

lgDgcg';f/ 5 . 

ljBfyL{÷ 

k/LIff 

1 2 3 4 5 6 

X 56 72 48 69 64 81 

Y 63 74 45 57 82 63 

 dflysf tYofª\ssf cfwf/df lgDg k|Zgx¿df 5nkmn ug'{xf];\ M  

(a) b'O{ ljBfyL{x¿sf] cf};t k|fKtfª\s slt slt 5 < 

(b) X / Y sf ljrngx¿ slt slt 5g\ < 

(c) s'g tl/sfaf6 ljrng lgsfNbf a9L ljZjf;gLo x'G5 < 

(d) olb pknlAwsf] Ps¿ktf (consistency) nfO{ cfwf/ dfg]/ k'/:s[t ubf{ s'g 

ljBfyL{n] k'/:sf/ kfpF5, lsg < 

dflysf] tYofª\ssf] ljrng ljleGg ljlwx¿af6 lgsfNg ;lsG5 . tfklg :t/Lo 

leGgtfaf6 ljrng lgsfNbf a9L ljZjf;gLo, / l:y/ kl/0ffd k|fKt x'G5 . dWosaf6 

lnPsf] leGgtfsf] ju{sf] cf};tsf] ju{d"nnfO{ g} :t/Lo leGgtf (standard deviation) 

elgG5 . To;}n] o;nfO{ dWos leGgtfsf] ju{sf] cf};tsf] ju{d"n (root mean square 

deviation) klg elgG5 . o;nfO{ lu|s cIf/ l;Udf (σ) n] hgfOG5 . :t/Lo leGgtfsf] 

cjwf/0ff sfN; lko;{g, (1823) n] NofPsf xg\ . ljr/0fzLntfsf] leGgtfn] tYofª\ssf] 

ljt/0fsf] Ps¿ktfsf] dfqf lgwf{/0f ub{5 . :t/Lo leGgtf hlt ;fgf] x'G5 Tolt g} 

Ps¿ktfsf] dfqf clws x'G5 . To;}n] :t/Lo leGgtfn] s'g} klg tYofª\ssf] ljt/0fdf 

dWosn] slt /fd|f];Fu tYofª\ssf] k|ltlglwTj ug{ ;S5 eGg] atfpF5 . 

 lg/Gt/ jf cljlR5Gg >]0fL (Continuous series) sf] :t/Lo leGgtf  

lg/Gt/ jf cljlR5Gg >]0fLdf tLg cf]6f tl/sf k|of]u u/L :t/Lo leGgtf kQf nufpg  

;lsG5 . 

(A)  jf:tljs dWos ljlw  (Actual mean method) 

dfgf}F, s'g} lg/Gt/ >]0fLsf juf{Gt/sf dWolaGb'x¿ m1, m2, m3, ….., mn  tL 

dWolaGb'x¿;Fu ;DalGwt af/Daf/tfx¿ j|mdzM f1, f2, f3, ……, fn / lbOPsf] 

tYofª\saf6 lgsflnPsf] jf:tljs dWos (x̅) 5 . 

olb d= m-x̅ -dWodfg / dWossf] cGt/_ eP,  
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:t/Lo leGgtf (σ) =√
∑ f(m−x̅)2

N
=  √

∑ fd2

N
  x'G5 . 

 o;nfO{ :t/Lo leGgtf lgsfNg] k|ToIf ljlw (Direct method) klg elgG5 .  

 :t/Lo leGgtfsf] u'0ffª\s (Coefficient of standard deviation)  

:t/Lo leGgtf (S.D) ljr/0fzLntfsf] lg/k]If dfg xf] eg] :t/Lo leGgtfdf cfwfl/t 

t'ngfTds dfkg :t/Lo leGgtfsf] u'0ffª\s xf] . b'O{ jf b'O{eGbf a9L tYofª\sx¿sf] 

ljljwtf jf Ps¿ktf t'ngf ug{ :t/Lo leGgtfsf] u'0ffª\s k|of]u ul/G5 . o;nfO{ 

;"qdf lgDgcg';f/ n]lvG5 . 

  

 

 cyf{t, S.D sf] u'0ffª\s = 
σ

x̅
 x'G5 . 

:t/Lo leGgtfsf] u'0ffª\s hlt ;fgf] x'G5, Tolt g} a9L tYofª\sdf Ps¿ktf jf 

l:y/tf jf sd ljljwtf ePsf] x'G5 . To;sf] ljk/Lt :t/Lo leGgtfsf] u'0ffª\s 7'nf] 

ePdf tYofª\sdf Ps¿ktf gePsf] jf a9L ljljwtfo'St ePsf] hgfpF5 . To;}n] 

ljleGg tYofª\sx¿sf] t'ngfTds cWoog ubf{ :t/Lo leGgtfsf] u'0ffª\s ;fgf] ePsf] 

/fd|f] dflgG5 . 

 jf:tljs dWos jf k|ToIf ljlwaf6 :t/Lo leGgtf lgsfNbf ckgfpg] k|lj|mof M  

1. k|To]s juf{Gt/sf] dWolaGb' lgsfNg]  

2. dWos lgsfNg x̅ = 
∑fm 

N
 ;"q k|of]u ug]{ 

3. k|To]s dWodfg (m) / dWos (x̅) larsf] cGt/ lgsfNg]  i.e.d = (m-x̅) 

4. dfg d sf] ju{ (d2) kQf nufpg]   

5. af/Daf/tf (f) / d2 u'0fg ug]{ i.e. f×d2 

6. :t/Lo leGgtf lgsfNg S.D =√
∑fd2 

N
 ;"q k|of]u ug]{ . 

 

 

                                     :t/Lo leGgtf 

                                 dWos 

 

= :t/Lo leGgtf (S.D) sf] u'0ffª\s                    
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4.  lbOPsf] tYofª\ssf cfwf/df k|ToIf ljlwaf6 :t/Lo leGgtf / To;sf] u'0ffª\s kQf 

nufpg'xf];\ . 

 

 

 ;dfwfg  

oxfF, lbOPsf] tYofª\saf6 dWos lgsfNg 

juf{Gt/ (x) dWoddfg (m) af/Daf/tf (f) f×m 

0-10 5 4 20 

10-20 15 6 90 

20-30 25 10 250 

30-40 35 20 700 

40-50 45 6 270 

50-60 55 4 220 

  N =∑f = 50 ∑f m = 1550 
 

∴ dWos x̅ = 
∑fm 

N
=  

1550

50
= 31  

ca, :t/Lo leGgtf lgsfNbf, 

juf{Gt/ (x) dWoddfg (m) af/Daf/tf (f) d = m-x̅ fd2 

0-10 5 4 -26 2704 

10-20 15 6 -16 1536 

20-30 25 10 -6 360 

30-40 35 20 4 320 

40-50 45 6 14 1176 

50-60 55 4 24 2304 

  N = 50  ∑fd2 = 8400 

 

;"qcg';f/, :t/Lo leGgtf   (S.D. or σ)  =√
∑fd2 

N
 

       = √
8400 

50
 = √168 

= 12.96 

 ca, :t/Lo leGgtfsf] u'0ffª\s  =
S.D 

x̅
 

k|fKtfª\s 0-10 10-20 20-30 30-40 40-50 50-60 

af/Daf/tf (f) 4 6 10 20 6 4 
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       =
12.96 

31
 

       = 0.41 

 t;y{, :t/Lo leGgtfsf] u'0ffª\s 0.41 x'G5 . 

(B)  cg'dflgt dWos ljlw  (Assumed mean method) 

jf:tljs dWosaf6 :t/Lo leGgtf lgsfNg sl7g / a9L ;do nfUg] x'G5 . o:tf] 

cj:yfdf s'g} Pp6f ;ª\VofnfO{ dWos dfg]/ :t/Lo leGgtf lgsfNg] ul/G5 . 

dfgf}F, m1, m2, m3, …..mn juf{Gt/sf dWodfgx¿ 5g\ . tL dWodfg;Fu ;DalGwt 

af/Daf/tfx¿ j|mdzM f1,f2, f3, ….fn 5g\ / cg'dflgt dWos A 5 eg],  

:t/Lo leGgtf (S.D or σ) =√∑fd2 

N
− (

∑fd 

N
)

2
  x'G5 . 

hxfF, d = m-A -dWodfg / cg'dflgt dWossf] cGt/_ 

cg'dflgt dWos ljlwaf6 :t/Lo leGgtf lgsfNg ckgfpg] r/0fx¿  

1. k|To]s >]0fLsf juf{Gt/sf] dWodfg lgsfNg] 

2. dWodfgx¿af6 plrt dWos (A) cg'dfg ug]{  

3. cg'dflgt dWos (A) / dWodfg (m) sf] ljrng (d) lgsfNg] 

4. dfg d sf] ju{ (d2) kQf nufpg] 

5. k|To]s af/Daf/tf (f) / d sf] u'0fgkmn lgsfNg] 

6. k|To]sdf af/Daf/tf (f) / d2
 sf] u'0fgkmn lgsfNg]  

7. :t/Lo leGgtf (SD) =√∑fd2 

N
− (

∑fd 

N
)

2
 ;"q k|of]u ug]{ . 

5. s'g} ljBfnosf 28 hgf ljBfyL{x¿sf] tf}n o; k|sf/ 5 M 

tf}n (kg) 10-20 20-30 30-40 40-50 50-60 

ljBfyL{ ;ª\Vof 3 7 10 5 3 
 

 lbOPsf] tYofª\ssf cfwf/df :t/Lo leGgtf / o;sf] u'0ffª\s kQf nufpg'xf];\ . 

 ;dfwfg  

 dfgf}F, cg'dflgt dWos (A)= 35 

 oxfF, cg'dflgt dWos ljlwaf6 :t/Lo leGgtf lgsfNg, 
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tf}n (kg) 
ljBfyL{ 

;ª\Vof (f) 

dWodfg 

(m) 
d = m-35 d2 fd fd2 

10-20 3 15 -20 400 -60 1200 

20-30 7 25 -10 100 -70 700 

30-40 10 35 0 0 0 0 

40-50 5 45 +10 100 50 500 

50-60 3 55 +20 400 60 1200 

 N = 28    ∑fd =-20 ∑fd2 = 3600 

ca, ;"qcg';f/,  

:t/Lo leGgtf (S.D)  = √∑fd2 

N
− (

∑fd2 

N
)

2

 

     = √3600 

28
− (

−20 

28
)

2
= √128.57 − 0.51 

     = √128.06 = 11.316 

 k'gM dWos (x̅) = A +
∑fd 

N
= 35 −  

20 

28
= 34.29 

 ctM :t/Lo leGgtfsf] u'0ffª\s =
SD 

x̅
=

11.32 

34.29
= 0.33  

(C) kb ljrng ljlw ( Step Deviation Method) 

dfgf}F, m1,m2,m3……mn juf{Gt/sf dWodfgx¿ x'g\, tL dWodfgx¿;Fu ;DalGwt 

af/Daf/tfx¿ j|mdzM f1,f2,f3,…..fn 5g\ . 

 olb cg'dflgt dWos (assumed mean) =A 5 eg], 

 :t/Lo leGgtf (S.D. or σ) = √∑fd′2 

N
− (

∑fd′ 

N
)

2

× c 

 hxfF, d = m-A -dWodfg / cg'dflgt dWossf] cGt/_ 

 / d'= 
d

c
=

m−A

c
 x'G5 . 

 C = juf{Gt/ (Class interval) 

 kb ljrng ljlwaf6 :t/Lo leGgtf lgsfNg] k|lj|mof  

1. k|To]s juf{Gt/sf] dWodfg (m) lgsfNg] 

2. dWodfgx¿af6 cg'dflgt dWos (A) cg'dfg ug]{ 
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3. cg'dflgt dWos (A) / dWodfg (m) sf] cGt/ (d) lgsfNg] ;fy} d nfO{ juf{Gt/ 

(c) n] efu u/L d' lgsfNg] 

4. d' sf] ju{ (d'2) lgsfNg] 

5. d' / f sf] u'0fgkmn (fd') lgsfNg] 

6. d'2 / f sf] u'0fgkmn (fd'2) lgsfNg] 

7. ;"q k|of]u u/L S.D. =√∑fd′2 

N
− (

∑fd′ 

N
)

2

× c lgsfNg]  

6. s'g} k/LIffdf ljBfyL{x¿n] k|fKt u/]sf] k|fKtfª\s o; k|sf/ 5 M 

k|fKtfª\s 20-30 30-40 40-50 50-60 60-70 70-80 80-90 

ljBfyL{ ;ª\Vof 4 6 10 17 11 9 3 

 dflysf] tYofª\ssf cfwf/df :t/Lo leGgtf / o;sf] u'0fffª\s kQf nufpg'xf];\ . 

 ;dfwfg 

oxfF, lbOPsf] tYofª\saf6 :t/Lo leGgtf kQf nufpFbf, dfgf}F cg'dflgt dWos (A) = 55 

k|fKtfª\s (x) lj=;= (f) dWodfg (m) d' =
m−55

10
 fd' fd'2 

20-30 4 25 -3 -12 36 

30-40 6 35 -2 -12 24 

40-50 10 45 -1 -10 10 

50-60 17 55 0 0 0 

60-70 11 65 1 11 11 

70-80 9 75 2 18 36 

80-90 3 85 3 9 27 

 N=60   ∑fd'=4 ∑fd'2=144 

oxfF, N=60, ∑fd'=4, ∑fd'2=144, c =10 

ca, ;"qcg';f/, 

:t/Lo leGgtf (S.D)  = √∑fd′2 

N
− (

∑fd′ 

N
)

2

× c  

     = √144 

60
− (

4 

60
)

2

× 10 
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     = √2.4 − 0.0044 × 10 

     = √2.39956 × 10 

     = 1.548×10 = 15.48 

t;y{, :t/Lo leGgtf (S.D) = 15.48 

k'gM dWos (x̅)  = A +
∑fd′ 

N
 × c  

   = 55 +
4 

60
 × 10 

   = 55.67 

ca, S.D. sf] u'0ffª\s =
S.D 

x̅
 =

15.48 

55.67
 = 0.28 

 

ljr/0fzLntfsf] u'0ffª\s (Coefficient of variation) 

:t/Lo leGgtf ljr/0fzLntfsf] lg/k]If dfg xf] . :t/Lo leGgtf;Fu ;DalGwt 

ljr/0fzLntfsf] ;fk]lIft dfgnfO{ g} ljr/zLntfsf] u'0ffª\s (coefficient of variation) 

elgG5 . :t/Lo leGgtfsf] u'0ffª\snfO{ 100 n] u'0fg ubf{ ljr/zLntfsf] u'0ffª\s (coefficient 

of variation) (C.V) cfpF5 . of] tYofª\ssf] t'ngfTds cWoog ljlw xf] . b'O{ jf b'O{eGbf a9L 

tYofª\ssf] lardf ljljwtf jf Ps¿ktf t'ngf ug{ ljr/0fzLntfsf] u'0ffª\ssf] k|of]u  

ul/G5 . olb ljr/0fzLngtfsf] u'0ffª\s a9L ePdf tYofª\ssf] ljt/0fdf ljljwtf ePsf] 

b]lvG5 eg] ljr/0fzLntfsf] u'0ffª\s sd ePdf tYofª\sdf Ps¿ktf jf l:yt/tf jf sd 

ljljwtf ePsf] x'G5 . ljr/0fzLntfsf] u'0ffª\snfO{ ;ª\s]tdf C.V. n] hgfOG5 . o;nfO{ 

;"qdf lgDgcg';f/ n]Vg ;lsG5 M 

ljr/0fzLntfsf] u'0ffª\s (C.V.) = 
σ

x̅
× 100% 

hxfF, C.V= ljr/0fzLntfsf] u'0ffª\s, 

 σ = :t/Lo leGgtf / 

 x̅ = tYofª\ssf] dWos 
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7. Pp6f sf/vfgfdf sfd ug]{ 20 hgf sfdbf/x¿sf] b}lgs vr{ tn lbOPsf] 5 . ;f] 

 tYofª\ssf cfwf/df dWos, :t/Lo leGgtf, :t/Lo leGgtfsf] u'0ffª\s / 

 ljr/0fzLntfsf] u'0ffª\s kQf nufpg'xf];\ . 

vr{ (x) ?= df 30-40 40-50 50-60 60-70 70-80 

sfdbf/ ;ª\Vof 2 3 6 5 4 
 

;dfwfg  

oxfF lbOPsf] tYofª\saf6, 

vr{ -?=_ sfdbf/ 

;ª\Vof (f) 

dWodfg 

(m) 

fm d=f-x̅ d2 fd2 

30-40 2 35 70 -23 529 1058 

40-50 3 45 135 -13 169 507 

50-60 6 55 330 -3 9 54 

60-70 5 65 335 7 49 245 

70-80 4 75 300 17 289 1156 

 N=∑f =20  ∑fm=1160   ∑fd2=3020 

ca, 

;"qcg';f/, x̅ =
∑fm

N
=

1160

20
= 58 

:t/Lo leGgtf (S.D)  = √
∑fd2

N
  

     = √
3020

20
 = √151 = 12.29  

:t/Lo leGgtfsf] u'0ffª\s (Coeff. of S.D) =
σ

x̅
=

12.29

58
= 0.21 

ljr/0fzLntfsf] u'0ffª\s (C.V)  = 
σ

x̅
× 100% 

      = 0.21×100% =21% 
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cEof; 8.3  

1.  (a) kl/efiff lbg'xf];\ M 

(i) :t/Lo leGgtf 

(ii) :t/Lo leGgtfsf] u'0ffª\s 

(iii) ljr/0fzLntfsf] u'0ffª\s 

 (b)  :t/Lo leGgtfsf u'0f / bf]ifx¿ pNn]v ug'{xf];\ . 

 (c)  dWos leGgtf / :t/Lo leGgtflar km/s kQf nufpg'xf];\ . 

 (d)  :t/Lo leGgtfsf] u'0ffª\s / ljr/0fzLntfsf] u'0ffª\slar km/s kQf  

  nufpg'xf];\ . 

2. tn lbOPsf] tYofª\ssf] cfwf/df :t/Lo leGgtf / o;sf] u'0ffª\s kQf nufpg'xf];\ . 

           (a)  

 

          (b) 

 

      

          (c)  

 

3. (a)  sIff bzsf] PsfO k/LIffdf 40 hgf ljBfyL{x¿n] kfPsf] cª\s lgDg tflnsfdf lbOPsf] 

 5 . pSt tYofª\saf6 :t/Lo leGgtfsf] u'0ffª\s / ljr/0fzLntfsf] u'0ffª\s kQf  

 nufpg'xf]; . 

 

 (b)  tn lbOPsf] tYofª\ssf cfwf/df :t/Lo leGgtfsf] u'0ffª\s / ljr/0fzLntfsf] u'0ffª\s 

 kQf nufpg'xf];\ . 

 

 

 

pd]/ -jif{_ 10-15 15-20 20-25 25-30 30-35 35-40 

dflg;sf] ;ª\Vof 16 23 28 18 10 5 

 b}lgs Hofnf -?=_ 100-125 125-150 150-175 175-200 200-225 

sfdbf/ ;ª\Vof 75 57 81 19 12 

juf{Gt/ 0-4 4-8 8-12 12-16 16-20 20-24 

af/Daf/tf 7 7 10 15 7 6 

k|fKtfª\s -x_ 30-40 40-50 50-60 60-70 70-80 80-90 

ljBfyL{ ;ª\Vof -f_ 4 8 10 16 6 6 

juf{Gt/ 25-29 30-34 35-39 40-44 45-49 50-54 

af/Daf/tf 2 3 4 7 2 1 
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(c)  Pp6f sfof{nodf sfd ug]{ 100 hgf sd{rf/Lsf] vfhf vr{ lgDgcg';f/ 5 M 

 

 

 pSt tYofª\saf6 :t/Lo leGgtfsf] u'0ffª\s / ljr/0fzLntfsf] u'0ffª\s lgsfNg'xf];\ . 

4.    tn lbOPsf] tYofª\saf6 lgDg ljlw k|of]u u/L :t/Lo leGgtf / ljr/zLntfsf] 

 u'0ffª\s (C.V.) kQf nufpg'xf];\ .   

 (a) k|ToIf ljlw  -b_ cg'dflgt dWos ljlw  (c) ljrng ljlw 

 

 

5. Pp6f ;'k/ dfs]{6df sfd ug]{ 114 hgf sd{rf/Lx¿sf] b}lgs Hofnf lgDgcg';f/ 5 M 

Hofnf -?=_ 1200-1250 1250-1300 1300-1350 1350-1400 1400-1450 

sfdbf/ ;ª\Vof 20 26 32 21 15 
 

(a) sd{rf/Lx¿sf] cf};t Hofnf slt /x]5 < 

(b) pSt tYofª\ssf] :t/Lo leGgtf lgsfNg'xf];\ . 

(c) ;f] tYofª\ssf] ljr/0fzLntfsf] u'0ffª\s slt x'G5 < kQf nufpg'xf];\ . 

6. (a) Pp6f ufpFdf ePsf ljleGg pd]/ ;d"xsf dflg;x¿sf] ljj/0f o; k|sf/ 5 M 

pd]/ -jif{df_ 0-10 10-

20 

20-

30 

30-

40 

40-

50 

50-

60 

60-

70 

70-

80 

80-

90 

k'?if ;ª\Vof 18 45 31 28 22 16 9 4 2 

dlxnf ;ª\Vof 10 42 30 20 27 9 14 2 4 

o; tYofª\ssf cfwf/df lgDg k|Zgx¿sf] pQ/ lbg'xf];\ M 

(i) dlxnf / k'?ifsf] cf};t pd]/ slt slt 5 < 

(ii) dlxnf / k'?ifsf] pd]/ :t/Lo ljrng slt slt 5 < 

(iii) dlxnf / k'?ifdWo] s;sf] pd]/ a9L l:y/ 5 < 

 

vr{ -?=_ 60-63 63-66 66-69 69-72 72-75 

sd{rf/L 5 18 42 27 8 

juf{Gt/ 0-20 20-40 40-60 60-80 80-100 

af/Daf/tf 15 13 18 16 10 
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 (b)  b'O{ cf]6f gofF df]8]n A / B sf lk|mhx¿sf] cfo' o; k|sf/ /x]sf] 5 M 

;do - jif{df_ lk|mhsf] ;ª\Vof 

df]8]n A df]8]n B 

0-2 5 2 

2-4 16 7 

4-6 13 12 

6-8 7 19 

8-10 5 9 

10-12 4 1 

pko'{S tYofª\ssf cfwf/df kQf nufpg'xf];\ M 

(i) k|To]s df]8]nsf] lk|mhsf] cf};t cfo' slt slt 5 < 

(ii) b'O{dWo] s'g df]8]nsf] cfo'df Ps¿ktf 5 < 

(iii) s'g df]8]nsf] lk|mh lsGbf pko'St x'G5, lsg < 

 7. sIff 10 df cWoog/t 30 hgf ljBfyL{x¿sf] PsfO k/LIffsf] k|fKtª\s   

  lgDgcg';f/ 5 M 

10, 11, 18, 20, 18, 18, 17, 16, 14, 12, 10, 22, 24, 28, 23,14, 16, 20, 23, 26, 28, 

29, 9, 4, 8, 12, 5, 9, 8, 10, 

lbOPsf] tYofª\snfO{ 5 sf] juf{Gt/df af/Daf/tf tflnsf agfO{ :t/Lo leGgtf, 

o;sf] u'0ffª\s / ljr/0fzLntfsf] u'0ffª\s;d]t lgsfNg'xf];\ . 
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pQ/x¿ 

cEof; M 1.1.1 

lzIfsnfO{ b]vfpg'xf];\ .  

cEof; 1.1.2 

1.(a) -1 < y < 1  (b) -1 < y < 1  (c) - ∞ < y < ∞ 

2(a) 2π   (b) 2π   (c) π 

3. lzIfsnfO{ b]vfpg'xf];\ .  

cEof; M 1.1.3 

1. lzIfsnfO{ b]vfpg'xf];\ .  

2.(a) gof = {(1, 3), (3, 1), (4, 3)}, fog = {(2, 5), (5, 2), (1, 5)  

(b) gof = {(5, 5) (6, 6)}, fog = {(2, 2), (3, 3)}  

(c)  f = {(8, 2), (16, 4) (24, 6), (32, 8)  

3(a) 6 – x2, - x2 – 4x   (b) 2 + 3x2, 4 + 12x + 9x2  

  (c) 10x + 12, 10x – 1  

4.(a) 21, -3   (b) 2, 196 (c) 1, -41 

5.(a) g(x) = 2x + 3  (b) 2x + 3  (c) x – 1 

  

6.(a) f(x) =    
1

𝑥
, g(x) = (x + 3)3 Or  f(x)  = 

1

𝑥3, g(x) = (x + 3) 

 

 (b)  f(x) = x5, g(x) = 2x – 3   Or   f(x) = (x + 7)5, g(x) = 2x – 10  

7.(a)  2  (b) 1 

8.(a) 320t2 + 420   (b) 1700   (c) 3 hrs  

 

cEof; 1.1.4 

Q.N. 1 / 2 lzIfsnfO{ b]vfpg'xf];\ .  

3.(a) {(1, 1), (4, 2) (9, 3) (16, 4), (25, 5)}  

  (b)  {(4, 1) (6, 3) (7, 4), (8, 5)}  

  (c)  {(2, 8), (3, 27) (4, 64), (5, 125), (6, 216)}  
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4. lzIfsnfO{ b]vfpg'xf];\ .  

5.(a) 3  (b) 2  (c)  5.5   

6.(a) 
−11

7
  (b) 5, 13 (c) 4 

7.(a) 
11

4
  (b) 16 

8 / 9 lzIfsnfO{ b]vfpg'xf];\ .  

cEof; 1.2.1  

1.(a) 3   (b) f(x) = q(x) × d(x) + r(x)   (c) efukmn  

 

2.(a) x3 +2x + 3 + 
5

𝑥
  (b) 2x + 4 + 

6

𝑥
 + 

7

𝑥2        (c) x3 + 4x2 +3x + 7 + 
6

𝑥
 + 

9

𝑥2         

 

3.(a) (x2 + 3x + 9)  (b) (x2 + 4x + 4)  (c) x3 + 2x2 + 4x + 8    

(d) x2 – 3x + 1  (e) x2 + x + 1 

4.(a) 4x2 + x + 2  (b) 4x2 – 4  (c) –x3 + 6x2 + 6x + 14 

(d) 3x3 + 5x2 + 8x – 14 

5. lzIfsnfO{ b]vfpg'xf];\ .  

cEof; 1.2.2 

1. lzIfsnfO{ b]vfpg'xf];\ .  

2.(a) x2 – 5x + 3, 9  (b) x2 – x – 2  (c) 5x3 – 15x3 + 14x – 137, 416  

  (d) x6 – x4 – x3 + x2 – x + 1,  

3.(a) efukmn  = 2x2 + x – 
5

2
  ; z]if = 

−13

8
  

 (b) efukmn  = 4x3 + x2 − 
11

4
𝑥 −

11

16
 ; z]if = 

117

64
 

(c)  efukmn  = 4x3 – 6x2 + 6x – 2;  z]if = 11   

cEof; 1.2.3 

1.(b)  𝑓 (
−d

c
)  2.(a) 1  (b) 5  3. (a) 12 (b) 29.33 

(c) 473  (d) 681  4.(a) 8 (b) -13  (c) 
−1

3
  (d) 14 



291 

5. (a)  
−25

3
  (b)  

5

7
  

 

cEof; 1.2.4 

1(b) f(c)  (b) f(x) = d(x) × q(x)  

2. lzIfsnfO{ b]vfpg'xf];\ .  

3.(a) 8  (b) 2   (c) 11 

4.(a) 16 (b) -36  (c) -13 

cEof; 1.3.1 

1. lzIfsnfO{ b]vfpg'xf];\ .  

2.(a) yes  (b) yes  (c) yes  (d) no  (e) yes 

3.(a) 6, 74 (b) -3, -26 (c) 4, 37 (d) -3, 
−80

3
  

4. (a) 2  (b) 2  (c) 3  (d) 4  (e) 
4

7
 

5. (a) 106 (b) 21  (c) 11  (d) 14  (e) 29 

6. (a) 6, 4 (b) 4, 3  (c) 1, 3  (d) 5, 2 

7. (a) 28 (b) 24  (c) 207  (d) -107 

10.(a) 5, 12, 19  (b) 5, 15, 25  11.(a) 7 (b) 6   

12.(a) 12 (b) 20  (c) 
3

2
 13.(a) -6 (b) 35  (c) 32 

14.(a) 5, 8, 11, 14, 17  (b) -14, -10, -6, -2, 2 (c) 6, 11 

(d) 1,
3

2
, 2,

5

2
, 3   

15.(a) 9 (b) -7  (c) 4  16.(a) 5  (b) 9 

17.(a) Rs. 95 (b) Rs. 60,000  19.(i)(a) 4n – 3 (b) 37 

(ii)(a) 3n+1 (b) 31 

cEof; 1.3.2 

1.(a) 175 (b) -272 (c) -1104 (d) 210  (e) 250.5 (f) 108 

2.(a) 1030 (b) 1010 (c) 4  3.(a) -5, 4, 345 (b) -3, 5, 890 

4.(a) 704 (b) 1829 5.(a) 3, 10 (b) 38, 260 

6.(a) 2, 26 (b) 1, 200 7.(a) 1275 (b) 1050 (c) 1640 
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8.(a) 135 (b) 126  (c) 467  9.(a) 55 (b) 110 

10.(a) 25 (b) 100 

cEof; 1.3.3 

1. lzIfsnfO{ b]vfpg'xf];\ .  

2.(a) yes (b) Yes  (c) Yes  (d) No 

3. (a) 
15

4
,

15

256
 (b) -96, -6144 (c) 81, 59049 

4.(a) 8 (b) 6 (c) 6 (d) 10 5.(a) 3 (b) 1594323 (c) (
11

7
)

1

10
 (d) 3 

6.(a) 
−5+√185

10
 (b) 

6±√116

10
 (c) 18, 549 

7.(a) 39366 (b) 36864 8.(a) 512 (b) 256 

9.(a) 24, 36, 54  (b) 8, 12, 18 10.(a) 12 (b) 18 (c) 
1

32
  (d) 8√

4

3
 

11.(a) 9, 27, 81  (b) 4, 8, 16, 32 (c) 4, 2,
1

2
,

1

4
,

1

8
 12.(a) 6 (b) 5 

13.(a) 4, 64 (b) 10, 40 14.(a) 2√2, 4√2 (b) 
1

16
, 1 or 

−1

16
, −1 

cEof; 1.3.4 

1.(a) 1093 (b) 
−1023

4
 (c) 

255

128
  (d) 3069 (e) (128 + √2)√2 

(f) 
259

9
  2.(a) 299584 (b) 88  (c) 3  3.(a) 9    (b) 1533  

4.(a) 6  (b) 5  5.(a) 31 (b) 7.37 6) 8 

7.(a) 2  (b) 7  8.(a) 1093 (b) 4.49 9.(a) 63  

(b) 3280  

cEof; 1.4.1 

1, 2, 3, lzIfnfO{ b]vfpg'xf];\ .  

4.(a) x – y + 2 >0, x + y – 3 < 0 (b) x < 2 (c) x-y-1<0 

(d) 3x-2y-6 < 0 5) lzIfsnfO{ b]vfpg'xf];\ . 

6.(a) Minimum 11 at (5, 1), Maximum 14 at (6, 2) 

(b) Minimum 8 at (0, 2), Maximum 16 at (0, 4) 

(c) Minimum 0 at (0, 0), Maximum 8 at (0, 2) 
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(d) Minimum 6 at (0, 1.5), Maximum 12 at (0, 3) 

cEof; 1.4.2 

1, 2, 3, lzIfnfO{ b]vfpg'xf];\ .  

cEof; 1.2.5 

1. lzIfsnfO{ b]vfpg'xf];\ .  

2.(a) (x – 1)  (x – 4) (3x – 4)   (b) (x + 2) (x + 3) (x – 5)  

  (c)  (x – 2) (x – 3) (x – 4)  

3.(a) (x – 1) (x – 1) (x – 2)  (b) (x+2) (x +6) (2x– 3) 

(c) ( x – 1) (x – 3) (x – 4) 

4.(a) -2, 2,3  (b) 1, 3, 4 (c) −2,
1

2
, 3  (d) 1, 2, 3 

cEof; 2.1 

lzIfsnfO{ b]vfpg'xf];\ .  

cEof; 2.2   

1.(a) i) – 5 b]lv 6 ;Dd   ii) x = 2  (b) ii) – 4 b]lv 6 ;Dd  ii) x = 3 

  (c) iii) – 4 b]lv 4 ;Dd   ii) x = 3 (d) iv) – 4 b]lv 6 ;Dd  ii) x = 1 

2.(a) lg/Gt/  (i) – 4 b]lv – 2 ;Dd   ljlR5Gg  

   (ii) – 2 b]lv – 1 ;Dd  x = -2 

   (iii) – 1 b]lv – 1 ;Dd  x = -1 

   (iv) 1 b]lv 2 ;Dd  x = 1 

   (v) 2 b]lv 4 ;Dd  x = 2 

  (b) lg/Gt/  -3 b]lv 2 ;Dd    cljlR5Gg  

   2 b]lv 4 ;Dd    x = 2  

  (c) lg/Gt/  -4 b]lv -3 ;Dd    x = -3   

   -3 b]lv 1 ;Dd    x = -1 

   1 b]lv 2 ;Dd    x = 2 

   2 b]lv 4 ;Dd      
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  (d) lg/Gt/  -4 b]lv -1 ;Dd    x = -1 

   -1 b]lv 1 ;Dd    x = 1 

3. lzIfsnfO{ b]vfpg'xf];\ .  

cEof; 2.3  

k|Zg 1 / 2 lzIfsnfO{ b]vfpg'xf];\ .  

3.(a) 3.99 (b) 6.04  (c)4, 6  

 

cEof; 3.1 

 1= (a) -8  (b) 54   (c) 1  (d) -7  (e) -20   (f) 4xy  

2= (a) 6   (b) -12  (c) a2 + b2
  (d) 28  (e) 42   (f) 8 

3= (a) -3   (b) 4   (c) 0,6  (d) ±5   

4= (a) -503  (b) 260  (c) -735  

6. (a) |MN| = 140   (b) |NM| = 150 

7. (a) 34  (b) 508   

cEof; 3.2 

1= lzIfsnfO{ b]vfpg'xf];\ . 

2. (a) (

−9

17

7

17
5

17

−2

17

)  (b) (2 5
1 3

)  (c) (

−4

7

3

7
5

7

−2

7

)  (d) (  
1

3
0

−2 1
)   

(e) ( 𝑐𝑜𝑠𝐴 𝑠𝑖𝑛𝐴
−𝑠𝑖𝑛𝐴 𝐶𝑜𝑠𝐴

) (f) (
−3 1

1
−1

6

)  

3= -s_ p = 3, q = 3   -v_ x = 2, y = 1  -u_ m = 2, n = 7 

4. (a) A−1 = (

1

3
0

−5

6

1

2

)   B−1 = (
2 −1

−7 4
)  (b) (

11

6

−1

4
−41

6

4

3

)    

cEof; 3.3 

1.(a) (x, y) = (
221

19
,

−65

19
) (b) (3, -2) (c) Infinite solution (d) (1,0) 

2.(a) (x, y) = (8, 1)  (b) (x, y) = (-6, -5) (c) (x, y) = (3, 3) 

(d) (x, y) – (2, 1)  (e) (x, y) = (2, -1) 3.(a) (x, y) = (-32, -5) 
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(b) (x, y) = (
1

3
,

1

2
) (c) (x, y) = (8, 4) (d) (x, y) = (

1

3
,

15

2
)  

4= lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 3.4 

1.  (a) x = 2, y = 3  (b) x = 0, y = -1 (c) x = 7, y = 2 

 (d) x = -3, y = 0  (e) x = 1, y = 0    (f) x = -2, y = 5  

2=  (a) x =−3 , y = 2    (b) x = 
1

 7
 , y = 

1

6
  

 (c) x = 15, y = 7  (d) x = 3 , y = -1 

cEof; 4.1 

1. lzIfsnfO{ b]vfpg'xf];\ . 

2.  (a) 60°                (b) 36.87°             (c)14.25°             (d) 30°              (e) 60° 

3.  (a) 157°              (b) 178°                (c) 173°               (d) 117°            (e) 120° 

6.    (a) -4                  (b) −
25

3
                 (c) 1                    (d)-3 

7.  (a) 3x+4y-25 = 0   (b) 2x+5y-29 = 0   (c) 4x+y-9 = 0        (d) 3x+5y+7 = 0 

8.  (a) 5x-2y =  0         (b) 7x-5y-34 = 0    (c) 9x+5y-33 = 0     (d) 11x+4y-10 = 0 

9.  (a) 5x+y-1 = 0  / x-5y-21 = 0       

     (b) 11x-y-23 = 0    / x+11y+9 = 0       

     (c) 5x-y-13 = 0    / x+5y+13 = 0       

    (d) (2-√3)x-y = 0   / (2-√3)x-y = 0       

10.  (a) x-y+2 = 0        (b) 6x-7y+26 = 0        (c) 4x+8y-35 = 0     (d)3x + 2y – 13 = 0 

cEof; 4.2 

1. lzIfsnfO{ b]vfpg'xf];\ . 

2. (a) abx2+(a2-b2)xy-aby2 = 0   (b) 2x2+3xy+y2 = 0   

 (c) √3xy-y2  = 0    (d)  x2+2y2+3xy+x+3y-2 = 0   

3. (a) 4x+y = 0 / x+y = 0   (b) x-4y = 0 / 4x-y = 0   (c) x-4y = 0 / x-y = 0   

 (d)  2x-y = 0 / x-y = 0     (e) 3x-y  =0 / x-y = 0   (f) x+y = 0 / x-y = 0   

4. (a) 45°, 135°     (b) 45°, 135°    (c) 90°          (d) α / 180°-α 

 (e) 8°, 172°      (f) 26.6° / 153.4° 
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7.  (a) -11     (b) ±3     (c) −
7

2
          (d) 1 jf 2 

8.  (a) 2     (b) 16     (c) ±4          (d) 25 

9. (a) x2+3xy+2y2 = 0    (b) 5x2+7xy+2y2 = 0    (c)6x2+5xy+y2 = 0     

 (d) 5x2-8xy+3y2 = 0     

10. lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 4.2 

lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 4.4 

1. lzIfsnfO{ b]vfpg'xf];\  

2.  (a) x2+y2 = 25   (b) x2+y2-4x-6y-3 = 0 

(c) x2+y2+6x+8y-11 = 0   (d) x2+y2-2y-35 = 0 

(e) x2+y2-4x+10y-20 = 0  (f) x2+y2-10x+16 = 0 

(g) x2+y2+4x-6y-3 = 0   (h) x2+y2+-6x-8y = 0 

(i) x2+y2-2ax-24y = 0   (j) x2+y2-2ax-2by+b2 = 0 

3.  (a) (0,0), 4   (b) (0,-2), 7  (c) (4,2), 6  (d)  (-5,-3), 5 

(e) (2,3), 5    (f) (-a,-b), k  (g) (5,-2), 4  (h) (-3,4), 6 

(i) (
3

2
,

1

2
), 3    (j) (−

5

2
, −

3

2
), √5 

4.  (a) x2+y2-5x+3y-22 = 0 (b) x2+y2-10x-6y-29 = 0  (c) x2+y2-a2=0 

(d) x2+y2-2x-6y-3 = 0  (e) x2+y2-5x-5y = 0  (f) x2+y2-13=0 

5.  (a) x2+y2-2x-2y-8 = 0 (b) x2+y2-6x-4y+8 = 0  (c) x2+y2-ax-by=0 

(d) x2+y2-4y-6 = 0  (e) 13x2+13y2-64x+10y-332 = 0 (f) x2+y2-1=0 

7.  (a) x2+y2-6x-8y+9 = 0 (b) x2+y2-8x-10y+16 = 0 (c) x2+y2-12x+6y+9=0 

(d) x2+y2+10x+8y+16 = 0 (e) x2+y2-4x-4y+4 = 0  (f) x2+y2-10x-10y+25=0 

8. lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 5.1 

1. lzIfsnfO{ b]vfpg'xf];\ . 

2. (a) 
24

25
,

−7

25
,

−24

7
  (b) 

120

169
,

119

169
,

120

119
  (c) 

√3

2
,

1

2
, √3 

 (d) 
336

625
,

−527

625
,

−336

527
 (e) 

24

25
,

7

25
,

24

25
  (f) 

√3

2
,

1

2
, √3 
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 (g) 1, 0  (h) 0, 1  (i) 
117

125
,

−44

125
  (j) 

−1

2
, 0 

 (k) 
11

2
  (l) 

5√2

2
 

cEof; 5.2  

(1) lzIfsnfO{ b]vfpg'xf];\ . 

(2) (a) 
24

25
,

−7

25
,

−24

25
  (b) 

24

25
,

7

25
,

24

7
  (c)  

√3

2
,

1

2
, √3 

(d)  1, 0    (e) 
1

2
,

√3

2
, √3   (f) 

√3

2
,

1

2
, √3 

(3) (a) 1  (b)  −
1

√2
 (c)  

37

55
     (d) −

1

2
(𝑚3 +

1

𝑚3)    (e) 
1

2
(𝑝3 +

1

𝑝3) 

cEof; 5.3 

(1) lzIfsnfO{ b]vfpg'xf];\ . 

(2) (a) √3  cos10° (b)  −2𝑠𝑖𝑛55° 𝑠𝑖𝑛15° 

 (c)  2𝑐𝑜𝑠55° 𝑐𝑜𝑠15° (d)  2𝑐𝑜𝑠75° 𝑠𝑖𝑛25° 

 (e) 2𝑠𝑖𝑛145° 𝑐𝑜𝑠5° (f) 2𝑐𝑜𝑠33° 𝑠𝑖𝑛13° 

 (g) 2𝑠𝑖𝑛100° 𝑠𝑖𝑛16° (h) −2𝑠𝑖𝑛33° 𝑠𝑖𝑛13° 

 (i) −𝑐𝑜𝑠10° (j) 2𝑐𝑜𝑠6𝜃 𝑠𝑖𝑛𝜃 

 (k)−2𝑠𝑖𝑛6𝐴 𝑐𝑜𝑠𝐴 (l) 2𝑐𝑜𝑠4𝐴 𝑐𝑜𝑠3𝐴 

 (m) 2𝑠𝑖𝑛4𝑥 𝑐𝑜𝑠𝑥 (n) 2𝑐𝑜𝑠2𝛼 𝑠𝑖𝑛𝛼 

 (o) 2𝑐𝑜𝑠4𝑥 𝑐𝑜𝑠𝑥 (p) 2sin9θ cos2θ 

(3) (a) 
1

2
[𝑠𝑖𝑛102° + 𝑠𝑖𝑛18°] (b)  

1

2
[𝑠𝑖𝑛115° − 𝑠𝑖𝑛29°] 

 (c)  
1

2
[𝑐𝑜𝑠100° + 𝑐𝑜𝑠22°] (d) 

1

2
[𝑐𝑜𝑠22° − 𝑐𝑜𝑠100°] 

 (e) 
1

2
[𝑐𝑜𝑠12° −

1

2
] (f)  

1

2
[𝑐𝑜𝑠41° − 𝑐𝑜𝑠61°] 

 (g)  
1

2
[𝑠𝑖𝑛72° + 𝑠𝑖𝑛28°] (h)  −

𝑠𝑖𝑛100°

2
 

 (i)  sin7θ+sin3θ (j)  𝑠𝑖𝑛3𝑥 +  𝑠𝑖𝑛𝑥 

 (k)  sin16θ+sin2θ (l)  2sin9θ cos2θ 

 (m)  cos14 θ + cos4θ (n)  
1

2
(𝑠𝑖𝑛8𝛼 − 𝑠𝑖𝑛2𝛼) 

cEof; 5.4 

lzIfsnfO{ b]vfpg'xf];\ . 
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cEof; 5.5 

1. (a) 30° (b) 30°  (c) 30°  (d) 60°  (e) 45° 

 (f)30° (g) 60°  (h)90°  (i) 0°  (j) 90° 

2. (a)  60°, 300°         (b)   150°, 210°         (c)  135°, 225°       

 (d)  240°, 300°      (e)   30°, 330°  (f)   60°, 240°       

 (g)  240°, 300°  (h) 60°, 240°         (i)   210°, 240°     

 (j)   120°,240° 

3. (a) 0°    (b) 45°  (c) 60°   (d) 30°150°  

 (e) 30°, 150°         (f) 45°, 135°    (g) 30°, 150°   (h) 30°, 150°     

 (i) 0°,60°   (j)18°, 162° 

4. (a) 45°           (b) 105°          (c) 0°, 90° (d) 0°,60°, 360°       

 (e) 0°,60°, 360° (f) 0°,240°, 360°           (g) 75°,345° 

 (h) 60°    (i) 0°,120°, 360°  (j) 75°,165° 

5. (a)   0°, 60°,180°, 360°          (b)   0°, 60°,90°, 120°, 180°, 270°,300°, 360° 

 (c) 30°, 90°, 150°, 210°, 330        (d)  0°, 30°, 90°, 150°, 180°, 360° 

 (e) 30°, 45°, 360                          (f)   30°, 60°, 90°, 210°, 300° 

cEof; 5.6 

1.  lzIfsnfO{ b]vfpg'xf];\ . 

2.  (a) 103.92m, 43.92m   (b)12.68m,30m  (c)1014m,13.86m 

 (d)32.79m,20.79m 

3.   (a) 98.35m    (b) 692.80m     (c) 138.56m      (d)845.53m 

4.   (a) 40.98m   (b)54.65m (c) 93.67m      (d) 32.79m 

5.   (a) 54.89m (b) 40m,34.64m  (c) 86.60m,150m  

 (d) 25.36m,34.64m 

6.  (a) 120m, 51.96m   (b) 70.98m       (c) 749.45m   (d) 28.39m, 10.39m 

7.  (a) 16.39m, 28.39m   (b) 26.78m,16.78m  (c) 47.32m, 27.32m  (d) 49.75m 

8.  (a) 37m, 15.59m (b)38.38m (c)100m 

cEof; 6.1  

1. lzIfsnfO{ b]vfpg'xf];\ .  
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2. (a) 0   (b) 0  (c) 0 

3. (a) (1 -4), (4, 1), (-1, 4), (5, -3), (4, 1), (3, 5)  b) -17 (c) 900     (d) 34,17  

4. (a) 3   (b) 6  (c) 16  

5. (a)  8  (b) 
15

2
  (c) 7 

6. (a) 0   (b) 14 

7, 8 lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 6.2.1 

1 lzIfsnfO{ b]vfpg'xf];\ . 

2. (a) 3i + j = (3, 1)  (b) (5, 7)  (c) (3, 2.5)   

3.(a) (2.4, 1)  (b) (2.6, -2.4)  (c) (-1, -4)   (d) (2, 22)  

cEof; 6.2.2  

(a) 2EF = BC   (b) 2PX = PQ + PR  (c) EF.GF = 0  

cEof; 6.2.3 

1.(a) ;dfgfGt/ rt'e{'h  (b) 900  (c) 0  

cEof; 7.1 

1. (a) [4
0

]   åf/f hgfpg] :yfgfGt/0f  (b) [(0, 0), 1800] 

  (c) E[(a, b), K1 × k2]   (d)    [
a1 + a2

b1 + b2
]         

2. (a) (-4, -6) (b) (-4, -6) (c) (-2, 7)  (d) (3, -4) (e) (-3, -2)   (f) (-4, 2)   

 (g) (-5, -3)  (h) (1, 2)  (i) (-6, -10)  (j) (-15, -18)  (k) (6, -9)     (l) (-4, 7)  

3, 4, 5 lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 7.2 

1. (a) ABC  (b) OA   (c) P1   (d) P   (e) OP × OP1 = OA2 

2(a)    (
3

25
,

4

25
)  (b) (1, 0)  (c) (-7, 0)  (d) (0,  

5

9
 )  

  (e)  (
8

5
 ,

4

5
)           (f) (

64

5
,

48

5
)     (g) (

−40

41
 ,

−50

41
)     

3.(a) 9  (b) 4  

4.(a) (-7, 11)  (b) (20, 21)  (c) (
−87

53
,

−40

53
)      

→ → → 

→ → 

→ → → → 
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cEof; 7.3  

1.(a)  [
1 0
0 −1

]      (b)  [
0 −1
1 0

]       (c) 2 × 3  (d) x + y = 0 /]vfdf k/fjt{g  

2.(a) (-4, 10)   (b) (-9, 6)   (c) (-2, 9)  (d)    (
−7

2
,

15

2
)   

3.(a) P1(17, 23) Q1 (32, 28)   

  (b) A1 (2, 7) B1(2, 10) C1(5, 12), D1(5, 16)     (c) O1 (0, 0) A1(3, 1), B1(5, 2), C1(2, 1)  

4.(a) [
1

2
  

−1

3

0 1
]      (b)(

3 1
0 1

)  (c) (
2 3
3 1

) 

5.(a) [2 −1
3 4

]  (b) [1 −2
2 −3

] 

cEof; 8.1 

1. lzIfsnfO{ b]vfpg'xf];\ . 

2. (a) 20,0.36 (b) 5, 0.1 

3. (a) 14 (b) 201.5 (c) 7.27 

4. 16 

cEof; 8.2 

1. lzIfsnfO{ b]vfpg'xf];\ . 

2. (a) 15.85, 0.36  (b) 11.6  (c) 113.3, 0.25 

3. (a) 10.80, 0.36  (b) 7.27, 0.21  (c) 10.08, 0.30 

4, 5 lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 8.3 

1. lzIfsnfO{ b]vfpg'xf];\ . 

2. (a) 6.89            (b) 28.35              (c) 6.05 

3. (a) 11.23, 23%   (b) 0.1767, 17.67%     (c) 0.0429, 4.29% 

4. (a) 26.7, 55.57% 

5. (a) 1318.421         (b) 62.67               (c) 4.8% 

6. lzIfsnfO{ b]vfpg'xf];\ . 
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