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1.0

1.1

T o T (Algebra)
TARTEA® (Review)

o T [4gUHI & % Grrde® hed g, AATT T HRI GoTad T FAhA
TR |
Ri={(-4 3),(0,3).(5 3)}
R:={(-1,4), (3 7).(0, D,(4 -3)}
Rs ={(8 -5), (8 5).(1 )}

o E(t)=1000(100 - t) + 580(100 - t)? [GSUHI AGFITHT t; = 953 > = 100
U E(t)T E(t;) T |9 H(d H(d g ? 9T ASerd |

o NI WHdH TSEEH THE TASE | £N >N g2 N >N A5 fix) =x3
T g(x) = 2x - 3 AGRT IRANET TRUH @ | & FAde® £ T g Tk Tk HaAd
(one to one function) g1 7 9T S8 |

o  FWY ®AF (onto function) I AU ®AF (Into function) TAFH TICT
JEEX &R d

A fagUHr HEA R, T R, ®AAde® & | HEM & AT [G3UHT mAdeEad! ATRH
BTl 97T Jee®edl Ia¥ Ol NS I |

faia e (Algebraic Function)

fem Y@ THERT y=2x + 5 A 53 2 F AQIATHAT & FAlg AATSSA ?
g fg= T@reTed |

faam WM m ¥ ¢ ®1 T IREAT TE STy = mx+c B AT EETHT
* aiadd g8 7 SA%d TR |

o TS g A et wee ( Algebraic Fucntion ) i1+,

AT T qHIEES f(x) = 3x +5,9(x) = x%2 —x + 4;h(x) = x3 + 6x +
7;p(x) = x; k(x) = 5 ATE SIS AVTAT FATHT ITERUE® 8 | [iewdl A8
IR SAl ATATgH AUH Taehl ATARHAT AEUHI 875 | AT FATE®H aTCHT
e AR fawar Tieus g ¢




(a)

(b)

T FA9 (Linear function)
THIERTT y = 4x + 5 AT A@ITATA] @SS FHEAT @ a7 7 FARA T8l |

AN m ¥ c?f;' qrEdfad qAE® (Real Numbers) S | fFA—B U3l HdA G
SH f(x) =mx +c AFA y=mx +c B | &l xeA f{x)eB AT yeB T
qRAT 3 |

TEE IRATIT FeATATS TGTTATAT JAT & FATATS [T T@Tel STATGw; | Al
JHT HATD ATH WA HAT ARGUHT &l |
o Y
U © f(x) = mx+c AT m=1% c=2 fdar g
f(X) =x+2 & 975 | I HeAddTs
Qe AT FTTER s@red b - i
AT [GUH W FAT f(x) = mx + ¢ 4 AT ELD
" m =097 f(x) = cAIAT y=c &, | -
= netsl S ?VH (constant N EEEEEEEER 1; EEEEEEEERR
function) =g | @I m=13c=10 g
T flx) = x A99T y = x §5 | T&( =
hAdATs  UklcH®  Gad  (Identity 5
function) =g | FAE®AE  dH Bi
A=A @IS Hlbreg | IETEXUTh |
AT f(x) = 4 TIAT A= FeAd al A -

y-x=0 TFcHE & 2l |
IR w9 (Quadratic function)

fx)=2x2+3x+ 5% f(x) =3x+ 5 A1 & =1 @ 7 & x2 & [UNSH HUMHE
I & 9 ! FARA TR | XS I [GgURT (oFee I dacih Te |

AT g, bY ¢ ATEATF TSEAEE B [ v

:A— BUIA ®AT &1 57 f{X) = ax? + i

bx + ¢ (a#0) @EIAT IRAMNT 3 | \ 11
TR qRATNT FeAAATs  aarag \ [y=x

FAT AT | FEd hAAdTg
T @RI f(x) = a(x — h)? +

kaiOQﬁrﬁ'@rﬂﬁWIthe S EEEEEEEED 2| 3| 4 5| 6 7] 8] 9 X
R &S | J9U dRHNT  haddrs
ST EES G A e B EA 1

IRTEAT (parabola) A +S STAHT Al /I \; B
ISl @M x = h g g (h, k) 1

elol G N G el

T8 | a> 0 [qSusl qaTATHT Thebl




9 AAfR (upward) T a < 0 [SSTHT AALITHT Tl G AR (downward)
Wi%sq-osr g |

SETERTHT AT f(x) = —x2 + 6x — 8 @IS Y
A=A (A ATER SErs dibes |
T8l f(x)=—x2+6x—8 ®E TR i
WEIHT f(x) = —(x?> —6x) — 8 l
=-(x2-6x+9)+9-8 .
=—(x—3)2+16\|'@|'m| X‘-9-8-7-e-5-4-3-2-1q1/3 56 7] 8 9
5 filo)e X2 6K H8
f(x) =—x?+6x — 8% offeg =(31) >
qq x=3 T | TSl dhHl HE@ dAR .3
i, | -
-
-
3
T, f(x) =x2+10x+19 % WA :
RIH] T, %
= (x?>+10x +25)— 25+ 19 ,
l
=(x+5)?2-6%9 | f(x) =x%+10x+ 19 1
B A =(-5 -6)T7 A& x = -58, | T&l "'-9-8¥\7-€~~4-3P-1q1zsaswﬁ“‘
Fehebl HE ofrfergare Afafdr wiewg | s
f(x) =ax? d9a1 y=ax?(a#0) & N/
sfifarg T& (0,0) T 9T y-axix T3 | oy HHov i
=
YAETA B (cubic function) |

AT y=x3 AT x B OT HBd G ! x5 B
TUEH Hd B ? & TqATs AQATHT I@TST Ahes, arell ? AR Tare |

AT 4, b, c3 d ATEATTH TZ@NEE &1 | (a % 0) F AN IRATTT Fel el f(x) =
ax3 + bx% + cx + d TS TTATAT FAT WIS | Aeb=c=d = 09T I
FATATS f(x) = ax3 ATAT y = qx \EIAT &l qlbrg | A€ f(x) = ax® AT
a=1%a = —1da ®aTe® FAM f(x) = 23T f(x) = —x3 T &S| f(x) =
x3 &0 ofifa=g (0,0)7 7 frifagare Fafas qatadae g=g | A Fadeedrs
AT (3 ER ey aidng,
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I 1.1.1
1. O [EUS FAEER! IRERUEled TRATHT A@ el |
(a) TSI ®Ad (Algebraic Function)
(b) € ®AT (Linear Function)
(c) FAETATT AT (Quadratic Function)
(d) aT=Td™T ®AT (Cubic Function)
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T2 A TRUNAFEEAT Th ™ @ad g1 T @l (quality food)
BT GRAT Afdeh a7 (x) T Hed 3. BSRHAT () [GSUH G |

39 TAEHEEAS F@IETAHT T&T TeE T &A @E wAF @ ¢ g
AMSTETH

(a) TRATAHT ‘F’

x (10 |20 30 |40 50 60 70

y |50 |100 | 150|200 |250 |300 |350
(b) ARUTTeRT @’

x |10 |20 |30 |40 50 60 70

y (10 (30|70 |130 |210 |310 | 430

(a) -53M@ 5 TVHF qUTEFeEArs x ¥ fqeeeEasl avers y Aqar f(x) AT
AT f(x) =x2 AT A@ITTTHAT TEIA TR |

(b) -4 3@ 4 THFT TgHewdls x I [qewdl 99 (cube) ATs y AFaT
g(x) AT ®AT g(x) = x3 ATE A@ITITHT T@ISTRE |

AT IRIRePT ATIRH AR Tk gdTaF T3¢ qHAAT ATHerd | fadars x —

HTHT ¥ AMIHHAAS y — AGTHT @5 I (qaRUATs A@IaTAT J&qd TR0

FE @I g ! FADA TR |



1.1.2. PPt we (Trigonometric Function)
M f(x) = 2x 4+ 3T g(x) = 4x% — 9 F T5 ST TOTAT FHeATe® g |

q, f(x)+g(x), f(x) —g(x), f(x) x g(x), g(x) + f(x) TaT SR |
PITOTHATT AaTae® sinb, cosO 3 tanl & QWWWWWW

Bl 7 % siX T siny AT5 AN TOMCGT Bedes 9 THATTIA] WIS, T3,
U ¥ TRT T Giehrg, &1 ! AR T, T sin30"=l sin60°:‘/7§ T

sin90° =1 MU, & sin90° = sin30° + sin60° &S, ! TARA el %1 [

FPTHATT Hedasd, SISl AU waddl STl §iIs, ¥ars, TUH T ARTH
TEE I A | A [IHlEwdrs AfaSia A (Transcendental
Function) S+ |

A afedr AJATITHT P(x, y) FT TS foOg @ | Y
PQ L OX f@=it op =g Sret | Har B9 PQO
HT POQ = O ATl SIS PQO AT 0Q =x, PQ =y e
AU  OP = /x2+y? (TRANIRE  HHATER) )
T | &/ |,

TwEm frast pgo W R 6 e x4 x
frepruiticiar AaTde® sind, cos6, tané, cosech,
secd) TAT cotd @M% x T y H W@EIHAT Fad
e

X=0 % y=08aT % % PIBOHAT Heres
g §49 ¢ BARS TR | siné,cosf T tand F FAGTH T HeqH HIH

v

asif\as ? eTetl, PThe ' f(x) = sinx AT
]|; g FI 0.5
=0 x =0 3f@ 2n

% sin(x+27) = sinx &5 7 Z — 2n JEHHT T Tk

N -0.5 c

% cos(X + 2m) = cosx T 7 qUIT period)
1

% tan(X + 1) = tanx s ! g |

Ifg k T AT FTAT GATcHeE ATTHT AT f(x + K) = f(x) 9T FA {7 GRae

k 88 | @ x€domainf &8 | tan(x+m) = tanx, sin(x + 2m) =
sinx, cos(x + 2m) = cosx Efﬂﬁ tanx, sinx ¥ cosx #l URAS HHT: T, 21 T 27
g |




Tl Ml y = sinA (—2mn < A< 2m), y = cosA (—2m < A < 2m) T

y = tanA (—2m < A < 2m) B d@IET FTEeEl FATT T T
(@ y=sinx(—2m < x < 2m) B AGHAT
B y = sinx #T N 9+ fafaa fargeedrg AT dgfea I |
©0,0),(3,1),(m0), (3,-1), @, 0), (5, -1),(-m,0), (-3, 1) T (-27,0)

el X d—2m 3@ 2 TR AHEEATS SATSE | AT faggears qiadm
e geqa 9 A,

X -2 3m | —-m I 0 n i 3 2
Ty 2 2 B
y = sinx 0 1 0 -1 0 1 0 -1 0
A T foreEars d@EAHT qEhT T aw @l fgwal aq fagu wwy A
TG | I @I T f{x) = sinx B HIF GEHAT Hq T FHT FA g Tl
ERISHGEE
Y
|y = sinx
2R SXE3n
anjge: - Syl
erjod: 21
(0L 1))
7 D
TN 71N
[ARER /
jEIs=amscarERaEEarsE)

Y

) y = cosx (=21 < x < 2m) &A@
y = cosx FT AT I y = sinx T &I (70 fovge® (@M@ I@UaTET)
JEITTAT AEFA  (plot) TerE | Afgwd fargewdrs a®m W@ SrEEr
y=cosxﬂo°fﬁ'@’lﬁ1‘°fﬂ‘?‘f@If(x):cosxﬁwmiﬁﬁwmiﬁ%

Hid g3, Tad ?
X -2 3n - | _T 1o n /s 3m | 2m
Ty 2 2 B
Yy = cOSXx 1 0 -1 0 1 0 -1 0 1




©

G y = cosx (—2m < x < 2m)

y = tanx(— 21t<x<21t)?h=|'§'§'|ﬁ'=l’é|'
y = tanx EFfFlTﬁTx——?x———?-r?]Tx——— = AT AR HH

Wﬁmiﬁﬁm|wwmﬁdﬁwwwﬁwmmaﬁ%ﬁ|
WWW@%&WWWWWWWW

Al W@iﬁxz—‘%’,—g,g,z‘%’ qUR T @ y = tanx F GHdTs ANTES
BITH Tl @ws, | d9ar A WWewdrs 90 T T a6 W@l y = tanx &

HAFE® dof AITshTaT [G3ush dge T Al |

X —2m 3w -1 I 0 n i 3n 2
2 2 2 2
y= 1 (erqfesioe) | -1 (erafesira) | 1 | erafearfad) | -1 (e | 1
tanx
y = tanx H J@ITAT T ITHAT T@ET T 575 |
Y
YT tan
jomaip: Zm=K g4 2
Range:|-o <ly { o \
Period]
/ /
/ / 1 /
. J/
* n| L |4 T i = 19 21 2
. I 1 7 ;.
[ [
| [
|
7

@aT -y = tanx (=2 1w < x < 2m)




¥a, T q9meg®Ar Iawd TR

(i)
(ii)
(iii)

y = sinx @ AT x %1 AT Hlqaig HTaFA a7 Al ?
y = tanx T ATNT x &I HIF Fldafg BTG [q7 Hichee ?
y = cosx T AN x I HIA Hidaid Hiaard faq afdg 7

I © 1.1.2

1.

o [a3usl wadeEd (R &9 TElad
(a) f(x) = sinx (b) f(x) = cosx (o) f(x) = tanx
qq fasus wadewd MRAE (period) TETRM ¢

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

@I SESTaY
(@) f(x) =sinx (Tt <x<m) (b) f(x) =cosx (—m < x <m)
(c) f(x) = tanx (—g <x< %) (d)gx) =sinx (—2n<x <m)
(e) g(x) = cosx (—2m < x <) (f)gx) =tanx (-t < x < 1)

3 SfEm T y = sinx Ty = cosx BT A@ITTT el Fel TART AU g5 | Grofl
TR GiqaaT TaR T FEATHISHT J&Id THe 9 |

1.1.3 g& & (The composition of functions)

At f={(1,2), (3,5), (41)}% g={(2,3), (51), (1,3)} B\
THEH BATA T T [GZURT JEwD 2 [Gerd :
(i) f(1) T g8 7 (ii) g(f(1)) i & 7
(iii) g(1) FfT &5 7 (iv) flg(1)) T &= 7
(v) & g(f(1))T flg(1)) ¥ T3 A fawg 7

(vi) % g(f(1)) TS g(1) x f(1) &l Hfehwg; ?

10



ATt Y x € A HTAMT f1A—> B T I f(x) €B F AT g:B - C S| 949
JAF x € AF AT TIT A g(f(x) € C IRAMIT g1 FeAAeATs gof: A -
C 9 |

TIATS g TIFT FAT f ATAT g FHMAS f 9T GG qib=s | “Combination of
f and g ¥ Composition ofg and f " s FF F¥k FaAd &1 | fg(x) = f(x) X
g(x) @S Combinaiton of f and g AFAT FAA f T g I AR FAT qlewg | T
(gof)(x) = g(f(x)) = "Composition of g and f "FIAT f T g FI TIHT FeAA
a1 ufers | [aeser fam A 9 we w5 g |

AN, A=1{1,2,3,5} W f:A-A4, &% f={(15),(21),33),52)} 3
g:A— A= g=1{(1,3),(2,1),(3,2),(5,5)} FRT g TR 3 |

fog T gof oT% (AHEAATER Tl WIS |l :

- fog ={(1,3),(2,5),(3,1),(5,2)}
TIATS T I TAT A0S Fihs,
(fog)(1) = f(g(1)) =f(3) =3

(fog)(2) =f(g(2))=f(1) =5
(fog)(3) =f(@B) =f2)=1
(fog)(5) = f(g(5)) = f(5) =2

- fog ={(1,3),(2,5),(3,1),(5,2)}
LT gof T AT

11



(goH(W) =g(f(1) =g(5) =5
(gofH)(2) =g(f(2)) =g(1) =3
(9o =g(f(3) =93 =2
(gof)B) =g(f(5) =g@2) =1

s gof ={(1,5),(2,3),(3,2),(5 1)}
qq : gof T fog TS ATAST ¥k Fh S, |

Aqd, f(x) =x+1;xeR

g(x) =2x—3;x € R A% W@IT=FAT IWIITRIY |
T (fog) (x) T (gof) (x) TS UM FIET AGTTITHT TETSHRI | JTe ATCTSITeRT
AT HETHISTHT FARA Tal4 |

SRS

1. HHl fiR->R:if(x)=2x+1%
qT: g:R > R:ig(x) = (x% = 2) fezual 5 |
() (fof) (x) (b) (gof) (x) (¢) (fog) (x) (d) (gog)(x)TTT AMITEI |
AT
Tel, f(x) =2x+1 7 g(x) =x% -2 fezua 5 |
(@ (fof ) =f(f()=fx+1) =22x+1)+1
=4x+2+1
=4x+ 3
(b)  (gof () =g(f(x) =gRx+1) =Q2x+1)*-2
=4x2 +4x+1-2
=4x2 +4x -1
(€  (fog)(®) = f(g() =f(x*-2)

=2(x2-2)+1
=2x%>—4+1

=2x?>-3
(d)  (gog)) =g(g(x) =gx*-2)
=((x%?-2)2-2

12



=xt—4x?+4-2
=x*—4x%2 42

g f:N > N: f(x) =2x T g:N > R: g(x) = 3x + 4 [qT&l & 99 (fog)(4) T
(gof)(3) T FMSTET | & (gof)(—2) TR &7, ¢

QHEIM
el f(x) =2x; x EN T
gx)=3x+4,x€EN B
A, (fog)(4) = f(g(4))
=f(3x4+4)
=f(12+4)
= f(16)
=2X16
=32
T (g9of)(3) =9(f(3)
=g(2x3)
= 9g(6)
=3X6+4
=18+4 =22
(gof)(—2) TRATE &3 fobrileh —2 Tepfeier W &ree |

e f(x) =3x—2, (fog)(x) =6x—2 T (gof)(x) =8 9T X & AMHE Tl
TSR | 56l f T g ardide Gg@iewd] THeHT TRATT hadees g |

HHTIT

TR, f(x) =3x =2 7 (gof)(x) = 8

W, g(x) = ax + b [g(f)(x) T BT ATFT |
94, (fog)(x) = 6x — 2

991, fg(x)] = 6x — 2

d94T, f(ax + b) = 6x — 2

dI9T, 3(ax +b) — 2 = 6x — 2

AY4T, 3ax +3b— 2 =6x — 2

13



AI4T, 3a=6T3h—2= -2

A9, a=273b=0

AYAl, a=23b =0

F?Taﬁg(x)zax+b:2x

wR, (gof) (x) =8

94T, g(f(x)) =8

A9l g(3x-2) =8

A9l 2(3x-2) =8

A9l 6x-4=28

949l 6x =12

qYdr, x =2

SLx=2

It f:R-R; f(x) = 2 — x 9T (fof)(x) = x &S FAT FHIIT T |

JHTE™

TEl, f(x) =2—x

(fof)x) = F(f(x))
=f2-x)=2-2-x)=2-2+x
= x YHIUTT 937 |

a9 1.1.3

1.

(a) HIHK HATH TRATI TETRd |
(b) (fog)(x) HATR &F f T g HeH HT HAAH AT AR TG, 7
(c) TR g:A>BIf:B->CB I & g B ¢ 0

ATE C ¥ TG AT ATH

(@) 3 f={(1,3),21,32}7g={(12),(23),3 1} 7 (gof) F
8T A &7 7

(@ 7 f={(1,2),3,5,(4 D} T g ={23),51),(13)} 9T (fog) T
(gof) TS FHSISTH ®IH] AETad |

14



(b)

©

(@)

(b)

©

(@)

afe f=1{(52),(6,3)} T g ={(2,5),(3,6)} 9T (fog) ¥ (gof) =%
AT ForemT s@Te FASeewd GHE aars1ed |

AE (fog) ={(4 2), (8 4),(12.6), (16, 8)} 3 g ={(4 8), (8 16), (12, 24),
(16, 32)}) 9T (fog) % fHaTT MW T@ISTER | f AT8 HHAASTEEH
FOHT T8y |

T ffR->R:f(x) =x+2% g:R > R:g(x) =4 —x2 9T (fog) (x) T
(gof)(x) TR FMSTET |

It g:R > R:g(x) =24 3x T h:R - R:h(x) = x? WU (goh)(x)3
(hog)(x) T FMSTETA |

e R W ATK G HIARES  GHEATS  SAGE T hAAE®
f:R- R:f(x) =5x—3% g:R - R:g(x) = 2x + 5 TR A |
(fog)(x) T (gof)(x) & U AT aRTER g ? Il AMSTel |

T frR>R:f(x) =2x+3 ¥ g:R > R:g(x) = 2x — 1 9U (fog) (5)

7 (gof)(=2) FT AT I TSR |

(b) TG f:N > R:f(x) =4x—2 T g:R > R: g(x) = x2 T (fog)(1) ¥

©

()

(b)

(©

(@)

(b)

(@)

(b)

(gof)(4) #T A I=dT ST |

T f(x) =3 —4x, x ERT g(x) =2x+3, x € R 9T (gof)(1) T
(fog)(4) T HIT IHT TSTEI |

A f:R > R:f () =5 (x = 3) T (fog):R > R: (fog(x) = x 7T g(x)
Ol TS e |

€ g:R > R:g(x) =4 —x T (fog)(x) = 11 — 2x 9T f(x) T
IR |

T f:N - R: f(x) = x2 T fog:R = R:(fog)(x) = x? — 2x + 1 9T g(x)
Ol TS e |

AT h(x) = —= X #-3% h(x) = (fog)(x) T Fe f(x) T g(x) F

(x+3)3
TR e Ol aRSHerd |

s h(x) = (2x —3)%, h(x) = (fog)(x) T f(x) 7 g(x) F & g5 Arel
FEATlad gAEs Ol S Tard |

afe (x)=%(x¢2,xER) , g(x) = ax? — 13 (gof)(5) =7 9T a &I
HF IT TS84 |

€ f:R - R: f(x) = (ax + 5), g(x) = 8x + 13¥ (gof)(5) = 93 AT a &
AT 9l S8 |
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8.  U3al oAl AM@UH GHTHT TdATe®wd! qg@l, N(T) = 20T% — 80T +
500(2 < T < 14)® ®IHT T T4 Alehg, | S&l, 7 GHATH ATIhAATS TASS,
TT(t) =4t +2(0 <t <3); &l ¢ GUMHT g THIATE TAATSS, T

(a) (NoT)(t) [T TSN |
(b) TRSTHT TEH 2 HUEHT o GIATHT Hid ATHRAT el 7 Tl AR |
(c) WMTHT F(q HUSTAT 3300 1T ATENAT g ? AT AMS AR |

1.1.4 fa8@ w9 (Inverse of a Function)

AT F=(1,1), (24, (39} g={(11),(42),(9 3)}TT [T g F T
AT FARA THEE | (gof) TS FHSISIH BIHT AT Tl |

TG A={1,23,B={357}F f:A—>BATs ={(2 3) (4 5), (6 7)} T qeaaa
TRUH B | & £ A —» B A0 Uk Uk FeAd &l 7 AR TR |
T (fog)(x) T (gof)(x) & & T& UG AT ATSSA ? TS ATl AT f

T g & GHER BT BATAl 7 BARA TR |

AT f:A - B U Ush ¥ IO Hell (One to
one and onto function or bijective function)

Bl

f(x) =y; x € Aafearad
F&?ﬁg:B—)A:g(y)=x;
y € B 99 qieATvT o |

g @E £ & fauda ®wad 9fq afqws |

ag

SiEl, (fog)(x) = x ;x € domain g
(gof)(x) =x;x €Edomain f T |
TN AT g = f~1 &% b=z | (fof (X)) = FH(f (%) = x & |

AT x € A T AT Teb TATT T (Unique element), y € B & | a(€ y = f(x)
qT X = f'(y) & %A f TF TF (one to one) T FFIIT (onto) IS | £ f~1
TF AHHN [FIIT HAT gea |

16



A

1. fiA~B U3 T 0F T FEA A1 £ = {(3,2),(L,5), (5,1, (7,4),(9,5)}
TTTH G | f1 AE FASSIH ®IH A TR |

QHE

T2l £ =1{(3,2),(1,5),(5,1)(7,4),(9,5)} & | [CSTH f FH FHASIS] TIICESH]
T aRadd &l 9T g9 wed f @ [gud wed g |

A, 71 ={(2,3),(5,1),(1,5)(4,7),(5,9)} & |

2. Qd AMUIaE TgEAe®d THeds J1Ss | f:Q0 - Q:f(x) =2x +3,x €Q
FA TSI BeAT B | & BT f T Tob T HU BeAd & 7 A BT AT ()
ESICHICE N
QqHE

Tel, f(x) =2x +3

A, 2,0, € Q F AT £(x,) = f(x;) TR B |
A, 22, + 3 = 2x, + 3

JAI4AT, x1 = Xy

Tcleh Ficferrrehl T Hih qd Fidqiaeel @ | A9al g3 Al Talarass ThHATTHAT
FRTER §aT T4 iaterd 9id aRTer S |

IS BAT f TIAT Ueh b B &7 |
®R, A, y = f(x)
AT, y = 2x + 3

qI4T, y — 3 = 2x

e, x=%(y—3)

TET, IAF y € Q FT AN x € Q &7, TS [ TIAT THU FeAd & |
f(x) TS TF TF T TFI0 HeAd AUH f~1(x) TRATIT 575 |
ity faguaar, f(x) = 2x + 3

AT, y = 2x + 3

qA99T, y — 3 = 2x

1
?H'W,E(y—?)) =Xx

17



T (y-3) = f10) [f0) =y E x=f0) T AT ]

) = S (x -
W OEEICRE)

3. A f(x) TS Tk TF R HeAq WY f1(x) T f71(8) T TG, Al

3x+4

[0 =25
AT

Tl?f, Flx) = 3x5+4
STW, y = 3x+4

5
dq94dT, 5y = 3x + 4
AY4T, 5y —4 = 3x

o, =5y = 4) = £ ) [ =y 9 x = f1 ()]
1 -1

ERCIR E(Sx— 4) = f"(x)

) = %(Sx —4).

W, F7U8) =3 (5x8—4) =1(40—4) = 12.

F1(x) TT TS Sebieden fafa

3x+4
5

TET, f(x) =
AqIET, 5f(x) =3x+ 4

x AE f1(x) T f(x) A% x o Gfq=ama+ v,
5x=3f"1(x)+4

d94l, 5x — 4 = 3f "1 (x)

T, 2 (5x —4) = f7H(x) .

4. =E fT g 3% Tk T AU Held g, el

f)=2x=3, g) === T (foH(x)=g7'(x) 9T x F WA e
AT |
QHTEI

Tal, f(x) =2x—3

18



2x-7

g(x) =

(foNx) =)
=f(2x —3)
=2(2x—3) -3
=4x—-6-—3
=4x-9

9 g~ (x) T AR

Tat g(x)=2x3—7

AT y=2x3—7
3y=2x-7

1 -
a9, —(By+7) =gy

Ag4T, % (3x+7)=g(x)

. 3x+7
Sog ) = x2+ )

TIATTER (fof)(x) = g7 (x)
3x+7
2

AqAIGT, 8x — 18 =3x + 7

JqY4Al, 4x — 9 =

dqI9T, 8Bx —3x =7+ 18

AI4T, 5x = 25

F, x =2
=5

SLx=05

f:R->R T g:R—>R—{0} 35 TF T T Hade® g1 | T f(x) =x+1
T g) === (x#0) fmmd B W (Flog )(F HH FA g ¢
TSR |

19



A
el f(x) =x+1
II'I_rﬁ, yi=x+1
y; ¥ x & T aRkaad T,
F!Taﬁ,x=y1+1
qIql, x =1 =y,
LM ) =x-1
l%‘F(,g(x)=3x;x(x;t0)

; 3

!YZ:_x

X
y, ¥ x BT T qiead &,

_ 3=
Y2

X

AGAT, yox =3 —y,
AT, yo,x +y, = 3

LY +1)=3

T, y, = —(x # —1)

L9 = ==

x+1

99, (fLog™)(2)
=f"g7'(2)
=17 (z)
=)
= (1)
=1-1
=0

LN ET@) =0

20



JIH . 1.14

1.

qRATIT AETR

(a) T® T HeId (One to one Function)

(b) FFIUT HAA (Onto Function)

(c) faorira we (Inverse of a function or inverse function)

(a) AT f:A—> B ® FA FAWHT fqulid wad o1 gReNd g 7
TeTad |

(b) afE f:R >R T g:R —» R U&% AFH [ARIT FATE® &1 | TUF x € R &I
AT (fog) (x) T (gof)(x) FT T8, AETeId |

qd [GSUH FAdeE UTF Uh WU Hade® g | TAHH [quid wead

TETET |

(@) f={(11),(24),(39)(416),(525)}

(b) g=1{(14),(3,6),(47)(58)}

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

qd [4SUH wade® Uk Uk IF0 Fdde® g /8edd gal aSaed | Uh
TF FF0 A FUHT [qeeee! ([qaRiq wed 9iq o1 aR S ed |

(@) f:{1,2,3,4} > R: f(x) = x*? (b) iN->N:f(x)=3x+1
(©g:R>R:g(x) === (d) h:Q - Q:h(x) =5+ 2x

(e) k:R > R: k(x) = x?
(a) afT TIeT TF TF ¥ Fed, f(x) = 3x — 5 9T f~1(4) AT AMSAEH |
(b) % TIET T TF TR Fer, g(x) = 4x — 3 WU g~ ' (7) T AMSLEIE |

2x-3
4

X T A G0 S |

(a) f(x)=2x—7; g(x) =222 (fog)(x) = g7 (x)
(b) f()=2x+7; gx) =x*—2x T (gof H(x) =3
€ fG)=x+5;9() =37 (fofH@) = g7 ()
x+2

(a) AT AT f:R > R: f(x) =4x —3;g:R > R: g(x) =="¥T (fTtog™H(2)
T AT IT S |

(c) Al TSl TF TF TFI ®ad, h(x) =

W A™H(2) T AMS R |
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x+2
3

(b) IS f:R->R: f(x) = Tg:R->R:g(x)=x—5 9T (fog™")(1) &

A Il TRMSTeE |
TIATATE 'x', ¥ AR ATTRN [HFIAATE f(x) HHT ATHT 6 ATFF TgH
ggar faxiar degqrer feq SAToTeRET 5o Aver ot fAwgw udr enmeH wed
f(x) @S IR (fof ~)(x) ¥ f71(400) T AT 9 4T AR |

ATHET F&T AIAT ANTedl HETH (a5 [aTTH ALFAT T AIRH  HTITHT
feir dfcaae 7 fell wiveeesdl q9d THIT HAddl @oil THed | &
FATR! [T HeAd a7 TS |

1.2. FgIeIe® (Polynomials)

1.2.0

1.21

QA% (Review)
o TEICH T AN ATTI=SIH T & M=l @ ? BARA Tl |

o T fx)=x%+2x+5 T gx)=x34+3x+7 HT fx)+gkx) I
g(x) = f(x) T &5, T |

o T gx)=(x—-1) T h(x)=x2+x+1 9T g(x).h(x) FHd T,

T erd |
o & Tz AT TgUEIEEATe UHATITHT SISal, "elgal ¥ IO &l I g
AfeT 9 FEadT T g5 ¢ IHEHT AR TR |
FEIEIAe®HI | ( Division of Polynomials)
FEAT  p(x) = Apx™ + A X" 1 Ha, x4+ +ax +a, AT UEEEE
Ay, Ay_q - Oq, Ay T ATEIGEF ASAEEATS TAASST I & a, o TgIaTD I=F

°Td TR 92 (Leading term) @15 SATSS 7 & a,x™ + ap A5 a,x™ 1 & 9R
T Aiehes, 8T 7 BA®RA THerd |

T, (x4 2) X (x — 2) FT &5 7

T x2—4 A5 x+2 A AN T F(bg ? Flhrxg, AT ANTRA T U9 Hid Hid
EO AeTeld |

AN, f(x) T d(x) 55 TETITE® g, Tet d(x) = 0 B | afq d(x) 1 T f(x)
HITRT HH AIAT SR S, 99 Tk FHH Elgﬂ'&l’ﬂ??? (unique polynomials) q(x)
Tr(x) T f(x) T d(x) I AHEMER TR 368

f() = d(x) x q(x) +r(x)

f& _ T
AT, o qg(x) + a0
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A (o) = 0 97 L2 = (o) 7@ (o) A Fedr d (o) A e W W

EAIG S

1. el f() =x*+x3+x2+2x+5 @ d(x) =x* & R & ARTHA
q(x) T 99 r(x) Hd Hd g\ 7 I TSR |

AT

L fx)  x*+x3+x%+2x+45
Td(x) x2

_ x?(x%+x+1) n (2x+5)

x2 x2
(2x+5)

= +x+1)+

x2

f& _

d(x) S
q) = (2 +x+1)Ir(x) =2x+58F |
SRR q(x) = (2 +x+ 1) T AT r(x) = 2x + 5 I &7 |

2. AT f)=x5+2x3+4x%4+5 ¥ dx)=x2+2 9T qx) T r(x) T
MM |
HHE™
TEt, f(x) AT d(x) T AN & AR T Al |
x3 +4
x5+ 2x3+4x2+5

x5 + 2x3
e O

x%+2)

4x% +5
4x2 4+ 8
Q] Q)
-3
T TR (q(x)) = 23 +4 T A, r(x) = -3 T &5 |

3. Afg 9MERA qx)=2x+3, 99 r(x) =4—x T AT d(x) =x2+1 9T
TEIEA [ (x) T SR |

JHET
T, q(x) =2x+3
r(x)=4—x
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dix) =x*>+1

flx) =7
BTHIEATE, 9TeT 3,

f(x) =q(x) xd(x) +r(x)
gl f(x)=Rx+3)x(x?+1)+4—x
gqadl, f(x) = 2x3+2x+3x2+3)+4—x
qgdl, f(x) =2x3+3x2+x+7

I - 1.2.1
1. (a) FEIEH x3 +x2 + 2x + 5 & (ST *q &7 7

(b) TETETT f(x) TS d(x) o AN T&T ARTRA, g(x) T 9T r(x) 9T f(x) ATS
d(x), q(x) T r(x) T T HT T |

(c) T ATl TEIRIIR! ARTHAAE I & AR T THT FHHH! [SUT el
TS
2. 9N e ( Divide):
(@) (x*+2x?2+3x+5)+x
(b) (2x3 +4x% +6x+7) +x?
(€) (x®+4x*+3x3 +7x% + 6x + 9) + x2
3. 9N e ( Divide):
(a) (x3—=27) + (x — 3) (b)(x3 + 6x% +12x +8) =+ (x + 2)
()x*-16+x-2 (d) (x* = 7x2+1) + (x2+3x+ 1)
e (x*+x2+1)+~(x?—-x+1)
4, ERTHRA q(x), 99 r(x), T 9F d(x) [CSUH FALATHT FEIGH f(x) Tl

(@ dx)=((x—-1);q(x)=4x+5; r(x)=7

(b) d(x)=02x—-3); qx)=2x+3; r(x)=5

() dx)=(7—x); qx)=x?+x+1; r(x) =7
(d) d(x)=x?+3); q(x)=3x-5; r(x) =1—x

5. x342x2—5x—6 % FHEM (x+1) T (x—3) F 9N TR | g TN
WU 9T g4 QU ATIRAT fqgual dgded (x+1) ¥ (x—3) fouw &
THER G, I A Te |
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1.2.2 9w |OT fafa (Synthetic division )

X3+ 9 AT X P TeET HHAT @ X2 T X HT UMSH Hicl Hid o 7 X5 — 27
ATE X - 3 °f 9N QT ANTHA BT &7 ¢ & X5 — 27 g X — 3 of 9N T &

e fafa afq grer 7 e TR |

X3 + 3x% - Ox + 27 ®TE X + 3 1 SN &l ATIH TANTheAh! (S Fq &7 7

AW, FEIEE f(x) = ax® + bx? + cx +d (a # 0) A5 WA FgILrT (linear
polynomial) #rar dfeer feliel @IgUe (x — k) o 9N &l ﬁmrmﬁ—oﬁr

FAATHT (pattern) ST 9 A, |

TEHT W fafgEr WS x — kWl
WEIAT YUH AILTAT {qTFH FIAET T
qihrg | AME 9 (px + q) FT FEIHAT
Wmmp(xi%)m?ﬂﬁk=i%

FATST Alebe, |

U™

(i) WTSTRAT WUH ARl fogd  ageR ar
TTSTFATS (FTATS) T TATIET ATS AIAATS
IEAT dleell ATgAR! AR e |

(i) ATSTFT TREEArs AATARl ATATGH TaTl
FAT TG ATIA NSHATS BTTH THT

TSFE 0 () I@X dlEdl  ArgAHr
Traffar / aifay et

(ii) Leading coefficient g fad et oreT

(iii) Leading coefficient SITS TSTeh S[RT TT&T AT
A O TR &TET ATSAHT 16T OS]
T e T AFATS AGT TUMSHAT A1 Tl
ATSTHT

(v) ATaer  gfsmarars
SITSATIF ST

(vi) TIT ATEAH ATH SEHA AT g7 | THT
ATEAH Iledl SIehadre HedHl [SUrdw=l
TF FH TR FACREE OTaghars gaar
FHAT TG FEAT A& | 7 AT &3, |

TSRl AARTEET

aify feguel orer AEEAT Sed ¥ gl "@REEm ko O T A

THIST |

3aTeUe®

1.

FEfered W fafa $ANT T AT TR
x*+7x3+x—-12) =~ (x +3)

JHE™
e, f(x) =2x* +7x% +x — 12
d(x) = (x+3)

(x+3) @ x — k W1 T &l k=3 T g | q991 X + 3 A2 T4

JATSSET X &l AT 3Ed |
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TEfered W fafierr FX=EMAT TgIET ¥ ASE x 4 3 AT5 T,

X} FMEFE X7 FH WEE X FMEF EELEE 74 (-6) -1
foNoNoRc M
(-12)+6=-6

Fq_éf
(-3)x2=-6
(-3)x1=-3
~FTTTH |

X TEF X FOTEF P

I&l, ATNTh (quotient) = 2x2 + 1.x + (—=2) = 2x% + x — 2
T 919 (remainder) = —6 & |
[Al@ : x* — 16 @M% x —2 o AN &l ggqarders x* + ox® + ox2 + ox — 16 e
Tlehrg; | TXAT UNgHE® TS TS(AAT @@l w1 0 0 -6
AT 1]
T AN fafer JART T A TR
Bx3+4x?+6x—7)+(2x—1)
HHTIT
&l f(x) = (8x3 + 4x2 + 6x — 7)

d(x) =2x—1=2(x—3) i
x—%ﬂﬁx—k?ﬁ@wmf
k=1 & 9 2x-1=0

o] =

| ofoNe
. JajoRe
e G Oe

ZE MOMEF X F TONSE EELEE ST

T, AR (quotient) = 8x2 + 8x + 10
99 (remainder) = —2
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AP 1.2.2

1.

(a) HEfered 9T TafgHT Wrsie (diviser ) I fUT & g=g ?

(b) T 9N fafgHAT 9T (dividend) ¥ 9IRS (quotient) T fTeT ®ee
HA TS, 7

T 9T fafgeme ARTHRd T 99 9T dTSHed
(@) (x3=7x2+13x+3) +~ (x —2)

(b)) (x3—3x+10)+ (x+1)

(c) (5x* —2x+5) + (x +3)

(d) (x7 +x6—x>—2x*+2)+(x+1)

TfET AN fafaare AR T 99 9T TS Hed |
(@) 2x*=3x2-1)+(2x—-1)

(b) (4x*—3x2+2)+(4x—1)

() Bx*—=7x2+6x—2)+(Bx+2)

(d) (4x*—3x2+7x+8)+ (2x+3)

1.2.3 95 9qreq (Remainder Theorem):

AT fx) =x3+7x2—12x—3 9T f(-3),f(-2) T f(3) ® HMA U«
TGN | & f(-1) FT A9 T &5 7 A 2x — 3 % X — k P @HIH
G K I A Hid g 7

f(3) T f(1) ® 9 o= Ffq & g8 ! AR T |

919 |1 (remainder Theorem) : Ife n TSI WUH F@IT f(x), (&l n = 0
B ) AE x — k o 9N &M 99 (k) & T IRTRAH (€Ul (n— 1) &5 |

JATEUHT ATNT f(X) = X3+ 2x + 5 ATe X — 2 & AT &l S0 f(2) =28 +2x2+5=8
+4+5=17 55 | A9ars ggerd 9T fafuer dfeeEre afq o a@wmed
qichvg, | Aot ¥ qroael e fafaa sewamar 9w g 9 afeeg | SET 9w
FIA T AT &A1 ? FEATRISTHT BARA TRl |
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RIEE) BIE| Y
x—k f(x) f (k)
x+k f(x) f(=k)
b
ax + b(a # 0) f(x) f(_a)
_ b
ax —b(a # 0) f(x) f(a)
EEIEUES
1. 919 ITFET YN T 4x3 4+ 742 — 3x + 2 @M% (x +2) o AN & ST 99
Tl SR |
A

TEl f(x) = 4x3 + 7x2 —3x +2 (|
d(x) =x +2 @2 x — k I qAAT &1, k = —2 & |

Y AR FITATER,

T = f(k)
=f(=2)
=4x(=22+7%x(-2)?—-3%x(-2)+2
=4X(-8)+7x4+6+2
=-324+28+8
=-32436
=4

2. 99 AAH TART T 4x° + x3 4+ 20 @5 (2x — 1) o AN W& ATST 9 IT

CRIEEEEE

HHTET

TEt, f(x) = 4x5 +x3 +20 (9D
dx)=2x—-1

=2(r=3)
Y AP FITATIR,
= £

=4()° + (5)* + 20
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=2 41420
32 8

1 1
=§+§+20
1+1+160 162 81

afg x3 +3x24+ax+4 @5 (x—2) o AN & 99 4 Weg A7 @ H A

T AMSE |

QqHE™

Tel, f(x) = x3 + 3x% + ax + 4 (@A)

dlx)=x—-2

9T AR FITATER,

T = £(2)
=23+3x22—ax2+4
=8+12—-2a+4
=24 —2a

a, f(2) =4

AYAT, 24 — 2a =4

AT, 2a = 20
94T, a = 10
soa=10

qIqE| 1.2.3

1.

(a) 99 FTAB FIT AETeld |

(b) FEIEH, f(x) TS cx + d T AW &7 AT A g7 7

(@) IE fx)=x3—x2+137 g(x) =x+1 9T f(x) a% g(x) & AW &l
T3 99 Il SR |

(b) 9T WA TANT T x3 —x2 4+ 1 @5 x — 2 of 9N &l qT3T 99T I=T

\D\\l
qe [GgURT AFTAHT OF AT FART T AT IAqT AR
(a) (4x?> +6x+8)+(2x—1)
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(b) (6x3+4x?+3x+4)+ (3x—4)
(c) 8x*+5x3—2x2+7x— 1) + 2x + 6)
(d) (5x* — 6x3 +8x%2 —10x + 12) + (3x + 9)
4. (a) AT FEIEH 23 + 3x2 — kx 4+ 4TS (x + 2) A 9N & 99 16 WE=g A7
k T HTH 9T TS e 9 |
(b) AT TETET x* + 5x3 — kx? 4+ 7x 4+ 10 @75 (x 4 1) o W &7 99 12
TS A k P A O NS |
(c) I 4x3 —3mx + 59T (x — 1) & AW T qY 10 WEwg, T m H T I=T
AMSTE |
(d) g x3 —9x% + (k + 1)x — 7 &I TIaT UHEUS (x — 7) 9T k &I A7
IT TSR |
5. (a) M 2x2—5x4a 3 x3—x%+ax+5TAATE (x + 2) T TR T&T ARTER
Y ATIY A @ I A IAqT SR |
(b) T x3 —ax? +8x + 11 T 2x3 — ax? 4 7ax + 13 TAE (x — 1) 1 9T
&l RTeR Y ATSS W a BT AH qAT TSR |

1.2.4: UETS A (Factor Theorem)

I f(x) = x2 — 4 9T f(2) T f(=2) P 99 HIq Fd &5 7 TAT AT |
x H | FT EaT f(x) H A 0 8 ? FARA T @ | & x2 -4 & T3l
UAETE X —2 & | HEUSH FITATs [MFAATIAR TRATIT T |

F n TSP TEIET f(x) F AN G f(c) =0 &S 99 (x —c) I

agILIIH] UAEIE g7 |

AT fafa (division algorithm) sIMER afE f(x) @S (x — ¢) o 9N TH &1 94
B TR, Q(x) ¥ 9T R(x) #9aTf(x) fo=r e fafga gwma arest |
[x=c TET f(c) =(x—c)Q(x) + R(x) AT R(x) = f(c) & | ]
flx)=(x—0).Q(x)+R(x)

afe, f(c) =0 9T R(x) = 0 &5 |

JRTERUTERT ATNT x3 - 27 = (x-3) (X2 + 3x + 9)
AT £(3) =0 &7 | TAAA x3— 27 &I T3
flx)=(x—0).QXx) TUHETE (x-3) &7 |

LA f(x) BT TIAT UFEYE (X-C)
TG |
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UAETE Jread! faas
g n feW T8 £(x) FT THETE (x —¢) 9T f(c) =0 & |
T, f(x) = Q). (x — )
x =c &, f(c) = Q(c) X (c —c)
I, f(c) =Q(c) x0

=0

IETEEE

1. TUFEIE |EAR WART T (x — 1), T8I 3x3 + 2x — 5 & [OH@US &l a1
HERIRICERIG G
T

Tgl f(x) =3x3 +2x =5
A+t (x—c) =x—1

JqIgar, c =1
TUAEUE Gqredehl hITATHR,
fle)=0
@, f(1) = 0
dIa1, 3 Xx1+2x1-5
=3+2-5
=0
<. FEIE 3x3 + 2x — 5 B AUHEEUE (x — 1) § |
2. > x3 —kx?+ 3x + 6 H UEETE (x + 1) 9T k HI HF AT TSR
QHTE™

Tet, f(x) = x3 — kx? + 3x + 6 (AT

q9, x + 1A% x—c AT AT T&T
c=-181

TUHEUE AT FLTATHRY

fle)=0

gqaar, (=13 —kx (-1)?+3x(-1)+6=0

AYAT, -1 —-k—-34+6=0
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a9, k = 4

TEIEA f(x) = x% — 6x% +12x — 7 A & FIEA (x —3) I& FAGTEAR
TFETE T ¢

JHTE™

A, f(x) = x3 — 6x2 + 12x — 7 AT k SISAT (x — 3) 597 TEIEIIRT OGS
g |

qd, f(x) =x3—6x2+12x— 7+ k
Tet, (x-3) ATs (x-¢) T qAAT &l

c=3g9 |
UIEUE ATHH] HITATAR
fle)=0
AT, f(3) =0

g1, 33 —6x32+12x3-7+k=0
qYAT, 27 —54+36—-7+k=0

I k+2=0

qgAT k = —2

k=-2

A ATAYTF SASAIT 9T -2 & |

qqE| 1.2.4

1.

(2) TUAEUE HEABT HIAT AETad |
) f(x)=(@x—c)xqkx)+rx) A x—c, f(x)P TI TUHETE T T
r(x)a?%f'g’@?

(© f(x),d(x) Tq(x) A f(x) & n fedreer agmem, d(x) @ 9% T q(x) ¥
AR AATs AATSS, A (Irewiaee] ard dela ™, Sel d(x) I f(x)
B UAGIEATS AATIE |

(@ f(x)=x3—27 ® UZl WEETE (x — 3) g WAl UM HreABT AW
TR GHTTS Tl |
(b) TUFEUS ATEAHI TAR T f(x) = 2x3 + 3x% — 11x — 6 HI UEETS

x — 2 E/8red 941 Afhd THe |
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(©)

(a)

(b)

(©)

(b)

(©)

TEEUE AR TN W f(x) = 6x3 + 11x2 — 26x — 15

TEree® (x+3), (2x+1),(3x—5) A FA & &1 ¢ T
TSR |

Il SgILT 4x? + mx + 8 H TIaT HE@UE (x + 2) W m ® HH
ESICHICLEEN

Ale FgUET x3 — kx? + 3x + 6 B T3l NEUE (x + 1) 9C k B
HIF qT TS a4 |

gfs Igudd, f(x) = 2x% —ax? — 8x + 5 & UZT [UHEUE (x + 1) HC

a &l HIH 9T TS |
TEIE f(x) = 2x° + 6x° + 7x + 5 H Hq ST f(x) HT TIAT

TETE (x + 3) &3 7 91T SR |
TEURT g(x) = x3 + 28 a1 F(q TSl g(x) HI TIT TUHETE x + 4
g 7

FgUerd 3x3 + 5x% — 5x + 7 ¢ F(q HISaT I TgHeIIR! T3l TIH
gUg (x +2) g ! I AMSEE |

TUAEUE AT T GUSIHIW TrIdl T3l Glal WUl TR T FEITHSTAT T
TR |

AY A I [OEEIE WEIR FART (Use of the remainder

theorem and factor theorem)

® x'—4 P MUAEIE % & BIAH ?

o x3—19x + 30 & UAEIE FHIAL AT TMSH H(hws, alell 7

® ST |TA T UHEUS AP FANT GUSIHIUT T TGIGIT THIHIU & &l
T [ €4 7 THEH FARA TR |
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ST AT TANT ARTHT fpares afeer ¥ fgdr 79 afbeg | @d 919 Areget
TART T UAEUE AT eI qHaeeds ed T aideg | qo9ars
ATEHHT TART T TGAGT THIFIE® & T Aleheeg |

Tgt ETHI UHEUE ATeA T 9T ATAHT FANT T TgHaTd THIREATE & I
qEET fATIHT SR T G |

IEEE
1. GUSeRY THR
2x3 +3x?>—-3x -2

QHTEIM
A, f(x) = 2x3 4+ 3x2 —3x — 2
=R 9T, (—2) B FAATET UAEUEEE +1 T +2 Fo |
x=1%& f(1)=2x13+3%x12-3x1-2
=2+43-3-2
=0&dF |
IS AT f(1) = 0 AT UGS AT FITATAR f(x) P TIT UGS
(x—1) 81
X F T XD F TG X TME IR
| ONONO
SoRololc
CH TN X TIF ez
A Q(X) =2x2+5x+2

=2x%2+4x+x+2
=2x(x+2)+1(x+2)
=(x+2)2x+1)
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L) =(x—1) xQ(x)
=x-1Dx+2)2x+1)
GUSIHI eI
(x —1)(2x% + 15x + 15) — 21
FHTET
AN, f(x) = (x — 1)(2x% + 15x + 15) — 21
= 2x3 + 15x% + 15x — 2x%2 — 15x — 15 — 21
=2x3 4+ 13x%2 — 36

=X UE, (—36) F TEATET UHEISE® +1, +2,+3, +4, £6,49,+12,+18 T
+36 & |

f) AT x=-27&T f(-2) =2x(-2)>+13x(-2)2-36
=2x(—-8)+13x4—36
=—-16+52 — 36
=0E3 |

IS f(x) FT TIT OAEUE (x + 2) 2T |

SE G ICINREIPER I

FEIAT
X3 F MUTEE X2 F ANEF X FHEE q=IT

10000
wONONONG

X2 H MEE X FEE T

AR = 2x2 + 9x — 18
=2x%+12x —3x — 18
=2x(x+6)—3(x+6)
=(x+6)(2x—3)

T, 2x3 + 13x2 — 36 = (x + 2)(x + 6)(2x — 3).
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B TR :

x3—4x?>—-7x+10=0

FHE
A, f(x) = x3 — 4x2 — 7x + 10
Tel, +10 H TR UE8e® +1, +2,+5, +10 g7 |

FGO W x=1%®&T, f(1)=13-4x12—-7x1+ 10
=1-4-7+10=0 &5 |

UMAEUE TRl FITATAR
f(x) P T3 [OHEE (x — 1) &7 |

X?F[‘T‘Tﬂi? XW‘T"TFEF X?T‘TUTI?TF EEASES

1?0@0
wédici%

X?FT‘U“T XW‘“‘? PEract

Tet, AR A (Q(x) = x2 — 3x — 10
=x2 —5x+ 2x — 10
=x(x—5)+2(x—5)
=(x=-5x+2)

S fx) =x3—4x2 —7x+ 10

=(x-1Dx-5x+2)

T, f(x)=0

AIET, (x — 1D(x—=5)(x+2)=0

YA, x—1=0;x=1

x—=5=0;x=5
x+2=0;x=-2

c. T T9E {—2,1,5) T3 |
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A 1.2.5

1. (a) FQ f(x) F TIA UEETS q AU f(a) B AH Hid &S, 7

(b) TEIET £ (x) T THTHTT IAT AT AT &% e, 7
2. QUSRI TR

(@) 3x3 —19x% + 32x — 16

(b) x3 —19x — 30

(c) x3 —9x? + 26x — 24
3. WU THR ¢

(@ (x + 1)(x?> = 5x + 10) — 12

(b) (x —1)(2x? + 15x + 15) — 21

(©) (x—3)(x?—5x+8) —4x + 12
4. B TAEME

(@)x3—3x2—4x+12=0

(b) x3—8x2+19x—-12=0

() 2y3+6=3y*+11y

(d y3 +11y=6y%+6

5. g% AldT AIVRT UHEUSE® WUH T Ul 4 WUH Fgudde® f(x) ¥ g(x) @M%
FAAR] FEIHT TR | f(x) T g(x) F AW UAEISE® T Il
ST |
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1.3 S &®¥ T JU (Squence and Series)

1.3.0 TRTEwIh (Review)

ﬁéjga?r TSR =T a1 HH (pattern) FAIT T HF T9AEEHT AR
TR

() 510 1520, ...

(i) 4816 32 ...

(i) 24 7, 11, ...

(%) HIHT ST qT FHEF TIHEE kA HA ([MAAATAR TR G 7

(@) % A e I a7 FHP Gehew T3S (MAHAT THl B 7

(M) < TSEATHT AT AT FHHBT o A 9T FAT BT §7S 7

(") & A T AT a1 FHHEE AqFHHEE g 7

(3) WGP ATHHAET FHAegd U & & 5re ?

TP fagU®T Ag@ITE AT AT FHEE FA 7 R IHITEAR a9F S | diea
THEF AEEEE ANTedl] AGEITIET FHHM 5 o d&3 TUHl G | a9l greires
YEEEE UfEalwa] HAM 2 T 9G¢ TUH T A9 9l STETHT qEed AT
TSEEE HHT: 1, 2, 3. o 98 TUH S | aqT AR Y AT g

FA T B TAHAET AT TR TP A HTd THE ATHHAEE g | AT BT
fasusl o 10T AR A (finite sequence) ATHT ATHT HAAHHBT ANTedAl

TGEEH AURAT n A1 I8 a7 AR I8 1 ST Aiebrg, | ATE ATHHB
I AT TGEEATE AN (4) a1 UaTS: (-) FHeee SeAr @ &t g, e
AR AR AT FFIedd HME® 5 + 10 + 15+ 20 + .y 4 + 8 + 16 + ... 7
142+ 4+ 7 +.. 531 | AHETAAAT TG ATHHAB TGEE®ATS 1, o Loy by A
STEwg, 9 Jad ATHHAT TR F S, = t; + 2+ byt b, TS | SR
S, FHH 9ledl 9T (1) 3@ n a9t ug (t,) D AWK (sum of first nth term)
Bl |
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AT FAqHA I AW (Arithmetic Sequence and series)
feguar feewat gf=n werae T8 H qedeed gahd THerd

o or RIELEL

) (i) (iii) (iv) W) (vi)
%) AIH [FTeEd] FEATHT HUH ATTe® (dots) ATs ATHHAT HAL A& Hiches, ?

(@) ATFHAFB! BIHA] AT ST AT & aAH] AR & Hi B 7
) fora Af@=T 397 9T (£, FAG T AIA Gieprg; ?

") % AT AHHB! FIH I S Hicheeg 7

(3) AT A[hHEN AR U5 a1 A0 U5 (4,) FA T3 7

HITIHT 6 ATl [aTeEHT TUH qTATe® (Dots) FHM: 1, 4, 7, 10, 13 T 16 AT B |
faeedrs SR TP BT e,

1, 4,7 10, 13 16 &3 | 9 ATHHAAT TUH JEIT a7 Y6 HAM 3 T TG TTH
BA AT AR 3T G AR =16-13=13-10=10-7=7-4=4-1=3 5 |

TR, AFHHEE 15, 25, 35 45, 553 100, 90, 70, 60, 50 F THF I=<R & Hia
g9 7 Ol TSR |

TET FA TAHHAP YAF I ANTed GaweaT ST TR (fixed number) T TGS
a7 "dd TUHT XA AAHAATE U a1 9 g 9% A (arithmetic
sequence) VFvE | T AHTAT AfTecd] TIH=T Fel a1 udl g4 fMv=a agearrs
U A= (common difference) 9w, ST : AR AR T 15, 25, 35, 45, 55
HT qHE AR 25 - 15 = 35 - 25 = 45 - 35 = 55— 45 = 10§ | A A 100, 90, 80,
70, 60, 50 W TAW A=K 90 - 100 =80 - 90 = 70 - 80 = 60 - 70 = 50 - 60 = -10
TG |

FHTATR AAHTAT THF q=RaATs d Iledl 9%, G 98, J90 9% ....... n &t 9T 9%
FHI by, by, ty..,t, TGS | TIA, AG t;, by, ..t b TIST TR ATHT
AT qHF IR (d)=tz- t1= t3- to., ty - Ly &S | HIGR HARNT ATHTAT
HEIT AW Sy =t; + b2 + by + oot by B |

AT FHEATREA, JqHH GHE A=) (d) = 9 9T (1) - 9fedl 92 () T
REAEEEN
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FHTIR AUH! AERT 98 (General Term of Arthmetic Sequence )

Th AT glde STHPRl Gcdd Ylgellel X bl STHAT zﬁ (e 79 IR o ¢
48 12 16,20, 24, .....

I ATTH qISATHT ST Hi 3¢ TR TTAl 7 FARA TR |

Tel, A H 4, 8 12, 16, 20, 24,... B | W FHATRE ATHA &1 | qigal 92
(Z’])=EIZ4

FHA AR (d) = I 9T (1) -Uiedl 95 (1) = 8-4=4
ad, qledl 9% (t)=4 = 4+(1-1).4=a+(1-1).d
T 9T (1,)=8 = 4+(2-1).4 =a+(2-1).d
TGN 9T (t3)=12 = 4+(3-1).4 = a+(3-1).d
A TT (ty)=16 = 4+(4-1).4 = a+(4-1).d
JAAE TN UG (4,-1) = 4+[(n-1)-1].4 = a+[(n-1)-1].d
AT 9T (1) = 4+(n-1)4=a+(n-1).d
=4+4n-4
=4n

TA IH aTahel ATH IIGATHT STET 4n e T IR e | Tt 4n AT
TFH 4,8 12,16, 20, .......H AERI 98 A | TIATS £, F TS |

- FIERY 9T () = a+(n-1). d &5 |

qAFHE® 20, 30, 40, 50, 60T 55, 45, 35, 25, 15, 5 H IERT 9T (t,) Hd B
g7, Mareted |

JaEUe®

1.

QUARIT S H 7, 11, 15, 19, 23, 27, 31 # 09 =¥ ¥ g4 98 91
ERICHEEE

FHE

Tel, afedr 9T (1) =a =7

TN 9T (t)=11

A AR (d) =7

TGl T (ty9) =7

qE, A AR (d) = t2- 1
=11-7=4
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LAATER t, =a+(n-1).d
"t =7+(10-1).4
tw =7+9x4
=7+36

=43

c ~ ~
aqd, I&d AThHPl HHTT A 4 T <4l q_c{43@ |

2. FHMARE HU 2+5+8+.. &1 92 50 g5 7
AT
T, [GgUdl T 24548......
afedl 9% (a) =2
A IR (d) =5-2=23
At 9T (1,) = 50
9 9s©1 (n) =7
o FAATER,
t, =a+(n-1).d
#q9aT, 50 = a+(n-1).d
#q9aT, 50 = 2+(n-1).3
#q9aT, 50 =2 + 3n-3
Fq9aT, 50 = 3n-1
oq9AT, 50+1=3n
ERCIEE
~n=17
o I AR 17 A 9T 50 & |
3. USA FHARMA AR J9T T 740 Tge® HAM 20 T 5 9T,

~

(%) Tfedl 98 T FATH A= HebTelard |

(@) I I8 I TSR |
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TR
(@) T&l, giedl 98 =g ¥ A q=R =d 9T,
n # 9T (t,) =a+m-1Dd..... ()
TGl 9T (t3) = 20
T IT () =5
TRl IT (t5) =7
99, ty=a+ (3-).d [ th=a+ (n-1).d]
qIAT, 20=a+2d ...vveeee... (ii)
to=a+ (9-1).d

FHE (7)) (1ii) ATE,
20=a+2d
5 8d

15= -6d

:3-}-

FIM d=-2 =2
d T | FHIHI (ii) AT T,
20=a+2x-2
AT 20=a-5
ATAT a = 20+5
va=25
Fad wfedlt 97 257 TE AR —2 77 |
@) AT,
th=a+(n-1).d
tis :25+(15-1)><—§
=25+ 14x—2
=25-35
=-10

c ~ V)
THL I A AP I7dl I -10 55 |
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Al FHMATT AR TP ATl I8 AT TGl AR IO G T T4 IR 29 T T

S AqhH gt SEUISRERN

QHI

AT, gfeedll 98 = 2 T T 4<% =d B |
FEt, AAL 9T (1) = 4 X TG 9T (1)
a?ﬁtl?(t10):29

AN,

t,=a+ (n-1).d

n=7T&, ty=a+(7-1).d

Lty =atod.iiiin, @)
n=27& t,=a+ (2-1).d

TAATER, t, =4 t;

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

AYAN, a+6d =4a + 4d

AYdT, 4a-a=6d-4d

AYAT, 3a=2d
~a =§ d

W, tip=a+ (10-1).d
29=a+9d...(iii)

FHIE (iii) AT a HI AT TET,
29=2d+9d

2d+27d
3

94T, 87 = 29d

qIGqT, 29 =

aw,dzgzs’
~d=3
e, qiedl 9T (1) =a =2
T UL (1) =a+d =2+3=15
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Al 9T (t3) =a+2d = 2+2x3 =8
e IR (1) =a +3d =2+ 3x3=11
AT HIIHT TGewdls AAHHB! ®IHT A&T 2, 5 8, 11 ... 55 |

AGHVAT HETAT (Arithmetic mean)

(<P)

TZUHT AR ATHHA AAAT TR,
10,20, 30, @) 6,10,14,18 () -30,-25,-20, -15,-10
LYJ LY_} \ ,
T HAHEE HAHTEE
AT ATFRHHEBT ATARAT HLHT AR & 2l 7 FARA THe |

AR dledl AThaHT dfedl 98 (10) T AH 9T (30) F [G=H@T 20 B |
IS Tt 20 THFATIT HAHT &1 | G817 AT AT el 98 (6) ¥ dfad 9
(18) T q2e® 10 3 14 TUHETNT TAHES &1 | Y T JGT Ah AT
afedl 98 (-30) T ATTH 9T (-10) TT=ET 99 URe® -25, -20, -15 AR
HAHEE g |

TS, HATIT SFHF 39 Jeew (qfedl ¥ afwaw) fa=rer 98 a1 Jaewan
AT HSAT (arithmetic mean) 9HAS, | GHAMIRIT AAHREAS m o
T TS, |

TTH! U AT TAATEE F b g ! FAhd T :
(i) 100, 200, 300, 400

(i) 28 12 20 26, 32

T2 T I98® 2 T b &1 (=61 U8er FHHA0d HeAH T ()
AT, UATTOT ATFHHAET T6E g, m, HT |

Tt qfedl 92 () =a

TN IS (1) =m

F 9T (1) =b

ST AR HB! AT GH & AUHRA to-t; = t3-t

AYAT, m-a = b-m
AI4T, Zm = a+b

_atb
T2

: +b
Jqd, a3 b [a=E] TIT HAHT aT g3 |
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T5 SREE 16 ¥ 32 [o=al UZer FAMRA HAAT (HbTea I -

AT
Tl qfedl 92 (@) = 16
At 98 (b)) = 32
HIHT (m) = ?
b
AATAR, FHATRT HFHT (M) = %
__ 16432
2
——
= 24

qqy, 16 7 32 fo=rel AT 24 T3 |

T2 T ISEEH! [To@T n AT TR AHARE
ﬁ,?{g% a T b fa=¥r 99 p AT HIHES mjy, nz, ms,
H%T°, a, my, My M3, ...... mp, b JHTATNT AThH g5 |

afedl 9% () =a

AT TT 9T (1) = b

HAAT Ig&T = n3 STHAT U2 GGl = n+2

AR, t,=a+(n-1).d

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

A4, b-a = (n+1).d

b-a
" n+1

sod

oa, Ifedl HAHT (m,) = I 9= (1) =a+d =a+——

b—a
n+1

2 T () = TH U (1) = a+2d = a+2(22)

JGT WHAT (mz) = =41 9T (&) = a+3d = a+3 (z—;‘ll)

o afvT|® AT (m,) = (n+1) W 9= (4,+1) = a +n(ﬂ)

n+1
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qqd, a T b I =T p A HAAT my, = a+ndgg |

T2 1el UeE® - 3T 17 T =91 3 #e] GHMATE HFA Aol
QAT

Tl qiedl 98 (@) = -3

qteTq 9% (b)) =17

AT 9S&T () = 3

TR I (@) = = =T

A STeT HAHEE my, mz T ms |,
mi=a+d=-3+5=2
m;=a+2d=-3+2x5=7
mz=a+3d=-3+3x5=12

A -3 ¥ 17 1 [T 3 HAAEE 2, 73 12 8 |

T2 AEl 9Ge® 2 T 37 1 [GOHAT ARUHT FHENT AeAHeedl Igell adar
AR STel, 36l T ATeaH HAHTR! I 3:8 G |

QAT

T&l, dfedl 9% (@) =2

At 9T (b)) =37

TGN HIHT ()T ATTH HIHAT (m1,) BT AT = 3:8

o, T2 = 2

m, 8
AT, HeTAT @ =n

b-a _ 37-2 _ 35
s, (d)_n_+1 T n+1 T n+1

TN HAHT (mz) = a+2d

_2n+2+70
- n+1
_ 2n+72
T n+1

afe ¥ WA (m,) = b —d = 37 — -

n+1

37n+37-35
n+1
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37n+2
n+1

ERE LTI

mzm, = 3:8
2n+72 3
W n+1  __
A )y 37n+2 — g
n+1
2n+72 3

qa, ==
37n+2 8

d94T, 111n+ 6 = 16n + 576
dAI4T, 95 n = 570

570
qIAM, N = — =6
95
JHY IHT ATHHAT HAH 6 ATl G |

1.

(a) STHH THF F & ? ITEXUHiEd ATl TR |

(b) A T AT & = 3 7

(c) THTATT ATHAATS TR THard |

(d) FAEET ATHHAR [Aeaes Jooid TR |

(e) FATATT HAHHAT FAH & & 7 FHATT HAAT bl FAe® Ioed
THET |

qd [aSUHT el & %A FHMAAA ATHH g1 T kA & algad 7 R 9"

Joot@ Tl |

(@) 81318 23,..

() 630-3-6,..

1 1 2
(C) 7,5;,5;,4;,
(d) 22 32,42 52 62, 72
() 181512963

feguet THMIOT  ATHER AN AR, IERT IT (4,), T A UG
REICIEE

(@) 20, 26,32, 38,...
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(b 1-2-5-§..

(© 15913, ..
1 8 17
@ z-2-3

[TSUHl ATTATHT FHTATIT AqRHHB HH AR (d) AGaT dlegdl 95 (@) T0
EAUCHGIEE

(a) TANM A=W (d)= 2% IqEl U5 (t,) = 14
(b) FAT A= (d) = 33 TG UT (t1y) =29
(c) el 9T (@) = 6 ¥ Bl 9T () = 21
(d) ufeelt 95 (@) = -2 7 o4t 9T (1) = 74
() dlewl W& (a) = X W T (t15) =83
qd fagues HUiEEd U8 @l 9l ASed |
@) 5+8+11+.. +320

(b) 7+55+ 4+ 22+ -23

() 4+11+18 +... +74

(d) 2+8+14 +20+.......... +80
4 38 48 4
(8) E +£+E... +8E

[ fafEd e AT AqhdHl diedl 98 (a) ¥ A d=X (d)
A TS |

(a) T UT (t5) = 22T TS TS (ty) = 34
(b) =N 9T (8) = 13T B&F U2 (t5) =7
(¢) THET UT (t5) = 13X TUT IR (t19) = 28
(d) TE YT (1) = 233 ATAAT UT (t32) =67

(a) TEFRA AHTR TGT T T4 I8 hAM 40 T 0 T FF GSH qF 28
g7 7 Ol NSl |

(b) FHMIRIT ATHTH! TGT T FANAGT I5 FHHAT: 10T 88 WY FF TG HIA
24 &5 7 Ul TSR |

(¢) THMTIT ATHHABT Faf T TAl I8 FHIM 19T 41 AT FAT IGhbT A
HA g 7 AT AMSAerd |
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10.

11.

12.

13.

14.

15.

(d) THMTIT A-FHHAPT AT T THIGHT T8 FHAM -3 -355 qU fordi qaahr
A HT g 7 Il SR |

(a) | THMTT ATHAAT 55 = 9ty TT FHITT TN : t74 =0

(b) @WWW?z%WWﬁT@%\W:tM:O

11

afg guETaag Sofier gE UG 79 URAT TRl 9gel R O SRR B

T el 9F 48 B A I ATHAB FHA A= Ial TSR |

(a) T3S AT AHAT TEhl q| AT JEewdl dNEHA 36 & I
fqHE®ed! MUARA 740 B A9 O 948 Il RMSTE |

(b) TIAT FHMRT HAHAT T@hT dH AT Ag@eEH ANRA 45 § T
[qrEs®l AR 1875 @ 9= ol I Il TSIl |

(@) S 714+ 12+ 10+ ... n &t GET AW 20 + 17 + 14 + ... % n &
U% FRTER @ 9 n F {IF 907 SR |

(b) ﬁﬂﬁ\-9-g-3-....a€rnﬁqa\'ﬁwavﬁ16+14+12+....a€rnaﬁqaw
B 9T p P A I AMSTRE

[TSURT AATATHT AT Tl A [HhTeded

(a) TEAT 98 = 73 AT 9 =17

(b) 9fedl 98 = -20 T TH 9% =60

(¢) dfee o8 =2 7 & 98 ==

TAD ATLTHT ANMBUH] THHATT HEAAT HhTee 4

(a) & 98 = -3 ASf U8 = 9, qrdf U8 =7

(b) =t 97 = 30T WRF 9T = 40,974 U% =7

(c) W&t 9% = 28 ¥ THRY U8 =36,341 4T = 7

[THTEHR AT HAHT T e 4

(@) 2 T 20 % fg=@r 5 &

(b) -18% 2 & fq=¥ T 4 ¥rar

(c) 1% 16 % fa=®T 2 &ar
7 5
(d) %?;aﬁrﬁcﬁm 5 9reT
fEgUhl FHATR AqHHAE, X BT A Hebledard :
(@) 7x 11
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16.

17.

18.

19.

(b) X+1, 2x-1, X+4
(c) X+I1LXx+5 3x+1

(a) 9EE® 2 ¥ 11 F faaen 99 HeAHEeHl Ige Marelerd, el afedr ¥
ATH HEHTH AT 7:19 G |

(b) 9EE® 5T 35 F [G9@] p AT AAHEE B | S0 T ATTH HEAAHTH!
AAATT 1:4 B A9 p &1 HE I TSR |

(a) TIeT fHaY TATRIHT GEHT &, 57 UG YAF 1 km ™1 %, 9 T AT
I5B I 10 km ITAT &7 STHAT Hiq st fq-aar 7

(b) TF AT FHATIH AfGF TS 5. 40,000 B, | AMNEF &, 2,000 F A
Tl TMSe |

afg F FHEETART ATHTR p & g A T r A T86® HAM 4, b T ¢ 9T
THITT e @ p(b-c)+q(c-a)+r(a-b)=0

(@) n @ 9T T ASE |
(b) =4l 9T HPT=EH |

OISR
T
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1.3.2 FHETE AW AHRS (sum of arithemetic series)

T3l AT HREMTA & THHT IcATEd THl AT AT M ATaR G -

ay g °w) | 2066 | 2067 | 2068 | 2069 | 2070 | 2071 | 2072 | 2073

ST g | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200 | 2400

AT TATGHET ATARAT FATRA THald

(a) TS AVAT JaT FRGTAT STFAT I AT IcaTed T, 7

(b) JET ITAT I7d qUAT STHAT Bl AT IATEA Tl 7

Tl 8 AUFI IJATEd ST TG@ATATs AT TG, 1000 + 1200 +....  + 2400,
8 YA IJTEA HUHT STHT [T TGEITATs Sy STATS 4T,

Sp = 1000+1200+1400+1600+1800+2000+2200+2400=13600..... (i)
o,

Sg = 2400+2200+2000+1800+1600+1400+1200+1000 =13,600..... (ii)
FHET (i) T (i) SArgar

253 = 3400 + 3400 + 3400 + 3400 + 3400 + 3400 + 3400 + 3400

qIT, 2. 5= 8% 3400

FTAT, 2. 53.= 8 3400 = (1000 + 2400)
i sp= S(a+1) el a = Teell AT ICAGH TUH TAT ALAT / = AAH (A1)
Y IATET AUHT STATH qgeT al |

Jqd, A HA U WFRRT ATHHAPT el TE= g, THE AR = (d),
AfTH 98 = /T 9T 9@ =n 9T,

afEdl n el TEEH ARTHA

(S)= a+(a+d)+(a+2d)+(@+3d)+...(A-d)+1.... (D)
AR () ATE faara wHwT T,
Sp=1+(a-d)+......... +(a+2d)+(a+d)+a.... (ii)
FHEIT ()T (i) ST,

285,= (@+D+@+D)+(@+)+...(a+])

94T, Zsp,=n(a+1)

51



o 5y =2 (@F) e (i)
BTHIATS 9TeT B,
AqTH 9T (1) == a+(n-1)d.......... (iv)
FHE (Gii) T (iv) ATE,
Sn :g [a+a+ (n-1).d]
=2 [2a+(n-1).d]
o sp=> [2a+ (n-1).d]

AT faRod ¥ a9 IR Rl Al @l = 1000 Tid a9 99 Iode ST
AT (d) = 200 TP 15 TR IATEH & SEHT S GG 5,== [2a + (n-1).d ]
T TANT T e |

s == [2x1000 + (15-1).200 ]
=22 [2000 + 2800 ]
=22 x 4800
= 36,000
Hq: 15 FTAT IATEA TH ST 36,000 T B |

qfedl n T THTF qEATEEDH! ARTES (Sum of the first n natural numbers)

UTe®1, 2, 3 4 .., n Uedl n AT THide Tgeies g | AT T3l TR AqHT
21 | 9o ATHAET FHAead A 1 +2434....+ nEE | I ANERAATS 5, A AATIET,

Sn = 14243 o +n
7El, qiedll 98 (a) = 1, FAH A< (d) =2-1 =1
U< 91 (n) =n

qd, AATHT,
Sn :2 [2a+(n-1).d ]

=2 [2x1+(@0-1).1]

=>(2+n-1)
=>(n+1)
o WHWW%WWSFEMH) gD |
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qfedl n T SR /IR qT@AeES! AMMES (sum of the first n even/ odd numbers)

2 4 6 ... 2n e p HET IR ALEEE T, L, S, =2+ 4 + 6 + e +20 =
n(n+1)FAT 7 FARA TR |

TG T Ul p AT OWR AERAEE 357 .., (2n-1) I ASEEEH ATHA
Sp=1+3+5+7+....+(2n-1)

S Sy =02 (FEL ?) FARA TR |

fremdieearg fosin ¥ SR aS@mEEsd Al JArsH oWE ARTRATHT (Hahred s
afereg |

SR

1.

AN 244+6+ ... & 20 AT UEETH ANHA [AhTeTard |
TR

J&l, 9ledl 92 (a) = 2

A A= (d) =4-2=2

9 9s©T (n) = 20

20 TEEEH] ANTH (s20) = ?
AT,
si =2 [2a+ (n-1)d]
=2 [2x2 + (20-1)x2]
=10 [4+38]
=420
JHL, 20 AT TEEwH ANHA 420 T3, |
afedll 60 AT TTH[dF TTRATETH ARTHA [HebTedald |

HEIM™
TEt, AT, el 60 AT TH(dF TSR TRTRA =S, 3 |
Sn = 142434+ coeeenn. +60

STHRT 9% gl (N) = 60
AT,
5,,:2 (n+1)

sso=" (60+1) = 30x61=1830
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3.

HT 244+6+.... 30 AT TTBER] TRTHS [THR |
QHEIM

Tel, afedl 30 el SR IgeeEad AMHRA (5,) 7T
Sp = 2+44+6+...30 H1ET TEEE

9 9S©1 (n) =30

9, FAATIR,

S, =n(n+1)
=30 (30+1)
=30x31
=930

BT AT

afedl 9% (@) =2

U A< (d)=4-2=2
T ST (1) = 30

STEHT ARTERA (539) = 7
AN,

sn == [Za+(n-1).d]

2
n

o830 = o [2X2+(30-D)x 2 ]
=15 (4+ 58)
=930
afedl 98 76 T A AR 4 TUH JHMER FUHl ARTRA 120 B 99 I
SUHT 9% I (bl |
FHIE
7El, qledll 99 (a) =16

U q=R (d) = 4

qae®dl ARTRA (5,) = 120
g @I () =7
gc\q- > )
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su=> [2a+(n-1).d]

AT, 120 = - [2x16+(n-1)4]

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

AT, 240 = n [28+4n]

qIAT, 240 = 28n+4n?

AYAT, 60 = 7n+n?

AGAT, n2+7n-60 = 0

AT, n2+12n-5n-60 = 0

AT, n2+(n+12)-5(n+12)= 0

AT, (n+12)(n-5)=0

AN, n=-12,5

% LR n HITCHE g AUHA, n = 5 7 |
qqT 98 AT (n) = 553 |

afg & FHETGT AR qE 9T T ARE I FAEM 17 T 45 FA A dfedr

15 9SE®H ANTHA [HehTedard |
QHE™
AT, SAAHHF Iieell 98 T qHH A% FAM a ¥ d B |
Tgt, aret 9T (85) =17 %
IR & (t12) =45
afedll 15 IIHN ARTRA (515) = 7
A, YAATAR,
ts = a+(n-1).d
A9, s = a+(5-1).d

qIdT, 17 = a+4d
AT, a=17-4d ..o (0)
&, ti; =a+(12-1).d
AGAT, 45 =a+11d
na=45-11d... (ii)

55



FHE (7) T (i) A<

45-11d=17-4d
qqaT, 45-17=11d - 4d
4T, 28 = 7d

e, dz?

Nd=4
d T | FHIHI () HI T,
a =17-4x4

=17-16
na=1

A

so =5 {2a+ (n-1)d}
sis =2 {2X1+ (15-1)x4)

=2 (2x56)

=Ex58

2

=435
A AT Ah AP Gfgell 15ATeT TEewbl ANEA 435 &7 |
T3l GUMETAR SoffeT 9fget 70 @7 USe®dl JEha 520 © | Ae Iad
Fofiepr ATl 9 T GEHl creE? @ WA giEdl 98 ¥ FHH =A% Ol
TSR |

AT
HIHT, AAHHF Ieedl I8 =a¥ AN IR =d B |
7l, afeer T/ qREEH ANMEA (519) = 520
AT,

sw0="" {2a+(10-1).d }
q9AT, 520= 5(2a+9d)
AIAT, 104 = 22+ 9d..........(i)
®iv, @t 98 =2 x J9T U
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qqd, = 2t3

94T, a +6d=2(a+2d)

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

AT, a=2d .......... (ii)

FHET (7) T (i) E,
2x2d+9d= 104

q94T, 13d = 104

FIA, d ==

. d=8

d T | FHIEI (G7) AT IERT,

a =2d
=2x8=16

A giedl 9 (@) = 16 T U A< (d) =8 T3 |

1. {7 Sofiessr arde Mereed

(@) 4+7+10+......10 HaT T&ER
(b) 8+5+2+......17 A IGe®
() 12+9+6+......32 AT IGe®
(d) 1+4+7+.t34

(e) 2.01+2.02+2.03+......+3.00

2. (a) UfEdl 9T 4 ¥ QHI AR 5 TUHI GHMERE HhT qfedl 20 Teemdl

AT fAeTeTee |

(b) AT T FHMTCH AT Gfeel 95 3 ¥ AfeqH 9T 98 T 9 Ulgell 20
HTaT Yegeehl ANTHA [Thredard |

(c) dfEdl 98 33 10 ¥Tal USe®adl ARTHA 210 AUH FHAT HulTeh!
FHE A=Y I1 TS84 |
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(a) <G 9T 7T ARF YT 39 AUHT UIT AHMTAA Sfrehr
(i) dfedr 98 ¥ g9 A= (Hepledard |
(i) 9fEdT 75 G2e®D ANTHA (Hebledard |
(b) U=t 9% ¥ T U HHT: 173 42 ATHT GEFTANT ST,
(i) I =R T el 9T Hebredard |
(i) 9fedr 20 #TaT Ieesw®l ANTHA HHTeled |
(a) TTE FF TAATT TAFHF! S I8 64 T T qheadl 11 HTaT TGe@eh
ANTHA B g 7

(b) AT T FHATANA ATHTH! AT T8 59 B T el 37 AT TGe@ehl
TR A &g 7

TIaT GHETAT Huiepr qfgar ¥ Afayq 98 e 23 29 B Ifq a1 Aol
IRTHRA 155 9T,

(a) 9% FSEAT ¥ FHE AR Il AMSRI |

(b) At | HAHT 99 3 AT YEE& AUHT HT AiTH T2 T AR [AbTea e |

(a) TS FHMIT AR Tedl 6 AT Tee®ehl ANTHA 42 T | 391 U5
¥ foet 9@t AT 703 B W9 gfedl 9% ¥ R U MR |

(b) TIAT JHMTIT T Uleell &9 TGewehl ANTHA 50 B T I=1 I8 ™0
Ul Jea T digdl 9% T Giedl 20 TSe%dl N HehTeed |

RIUEENE AL

(@) HFH 50 AT YTH{qd ASRATETH]

(b) 137@ 700 TFIFHT 5 & (MUY AN AT AS@TEEH!

() IT 40T SR HZRTEEH!

A febTeard

@ Zal(n+7) (b)) XRs(4k—1) (0 L3-1(5n* +2)

(a) TIeT FHTHATRIA TRl FZeh A Ta8& p+2, 2p-13 p+69T p & HIA
T GEHI 5 AT IEEwdl ANTH [hredard |

(b) 2(k-1), k+23 3k T3 THMETACT HU[HT AA AQT FHATA Tee® 9T &
BT AT (AT erd | I T qieem 70 #ATaT Jeewdl ARThHA
fepTeed |
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10. (a) U% AT Aigerel fgdl AfeATHT %, 32 T=d e | 3R] Al & 36 ¥
JGT HleAT™ T %, 40 I=d (G | IfE Il TET HHAT T=d e (a7 Hid
AEATAT FTHAT %, 2000 s=rd Il ?

(b) H FEHT ART TIST RIEATH FEAAENE [ATHT ORI FiAT T AT T
THEAT . 29000 fava=ar wifas feeqrewdrer a¥er faq Sifer a1 | 20
HIEATHT FHT & e | AT YAF [HETAT B, 100 TET THH a7 A
Id U ufgar fhedrer! TT Hid 8 ?

1.3.3. U] ATHA T U (Geometric sequence and series)
e [agUH ahues & |
() 22481632 oo,
QORIFZATRE A X —
(i) 26 18 54 oo
AT ATFRHEEH ATARHAT [+ JIAEHT AR TR -

(%) ATHHEEHT GSRATEED] SH HHU Thl G ?

(@) & Jheh AHHAT FHANT TaaEed] A=y SRTeR & 7
(A1) IUF AHHAT FHANT el AT H(d Hid g7 7
(9) Je% ATHHAT T TGATE Al I AT (IH & &l ?

HTTTeRT AdHHHT D HTA @HHI AT TGe®® A (e al qHA a_"f | A9,

FHNTT TGl AaTd fAerar |

4 8 16 32
_— — = - — T — 2
2 4 8 16
1
9 3 _ 1 _ 3 _ _
27—9—3—1_ ------------------------ _3
6 18 54
T E = = veiverrsirviniienen =3
2 6 18

TEl, UAF ATHHAP] FART TGE®d] AIT GHE T | AIA  HIIH

ATFHHEE TR ATHH & |

TG FHA I AAHHPT FiIHF TEewH] JATT TSE AT SIER v 9 AT
s R AR (geometire sequence) TS, I 3, 6, 12, 24, ...

igWWE'WWWﬁWW

N RO

7
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IR 2 (geometric series) A3, | HIGH! ATHTIT FH=Id HeE 3
F6+12424 4% ==t —.. FAI

2 4 8 16
afe MO AqHAST 0 A0 92 (4,) T (n-1) # TT (6,-1) 9,

th
th—1

THTT AT (common ration) (1) = g |

AC t, t b by e t, TSl U HATHAAT AUAT I AT HET
HEIegd B £+ Lo+ b5+ tiF ot by TS |
TUR AFHAPT AR I8 (General term of geometric sequence):

Al afadrer ¥ 10,000 Sgehbl TOd @IATHT WEAT T | g TS
AMTE 10% =TS o7 99 10 TUAT ATAAEd ITA THAT TRl THH Bl
AT ? GARA THE |

Fel, AATRl STFAT TRebl Goebl ThA =3, 10,000
10% aEF ATSIETA 1 TUBI SATST =% 10,000x10%

=% 10,000x~2 =1000
100
AT AUHT & ATSH THH = T.10,000 +%. 1000 =%. 11,000
9T ahT AT =% 11,000x10%
=% 11000x-> =% 1100
100
qET AUHAT g ASH THH = 3. 11,000 +%. 1100 =%. 12,100
JGT qTRT AT =%, 12,100x10%
=% 12100x-2 =% 1210
100

=TT AU & ATSH YA = T 12100 +%. 1210 =%. 13,310

TEl TUF qUH AIAT g ATIA THAATS ATHHAAT TG,
10000, 11000, 12100, 13310, .... T |
A1 UIR ATHA al, [6d, SAwRa TR |

11000 _ 11 [ _ tz]
10000 10 L ~ ¢

Tel, T qq91d (1) =
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a4,
1-1
ufewlt 97 (1) = 10,000 = 10000(33)  =artt
NN 11 2-1
2T U7 (1) = 12,000 = 10000(3) =arx!

3—-1
T 9T (1) = 12100 = 10000(3)  =ars

- n-1-1
st 29T 97 (4-1) = 10,000(53)  =am?

n-1

st = (1,) =10,000(5)  =ar
SR
iRl 10 a9 Uieg g ATST THH
n-1
(t) =10000 (1—3)
9
=10,000 x (%)
=10,000% (1.1)?
=%. 2357948 &5 |
T I 15 aNUTS g THH H(d STl 7 FABR T |

qaqY VAR FTHT 10000, 11000, 12100, 13310, ... F1 n §F 9TAE (t,) T
g T8 |

11 n-1
) =10000 x (%) & |
AT 1, £, tyennnty TR ATHTAT T TG AAHHP! AGRT 95 a7 p 9 I8

(t,)=ar1 875 | STel, a =Ugdl Ue, r =FHTH AU, n =IHqSE 2l |

JETERVEE

1. T3l TR AAHY 3,6, 12, 24, ... F1 St 9% U1 STy
T
Fel, diedl 99 (@) = 3
A AN (1) =5 =2
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DA UT (1) =7

HAATER,

t, =ar®?

ts =3 (2)51
=3X 25
=3x 32
=96

a9 Wl UT () = 96 |
TR AT 5,2, 1,2 4, ..., 128 FT TTH THAT TTHGEA (TR |

HiTH 9T (1) = 128

U 9S© (n) =7

TAATET,
th=ar™?t

FoTAT, 128 = 2 x (2"}

qgqdT, 5712 =21

qgqeT, 28 = "1

qAIqT, §=n—-1

s n=9

Ad. F4d SAdH HHT 9 31T Yag® ed |

TS AR AAHTH d9T T Gl 99 HEM 12 T 96 BA A SHA ATHH
REA

|

AT, afedl 98 =4 T FHM FqIT = -

Tet, 09 92 (1) =12

Fa T (1) = 96
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THIHI (7)) ATS (1) AT &l
96 ar®

12 ar?

qgar, §=r3

qoar, 23 = r3

S r=2

r T {9 FHIE () | T,
12=a x 22

qIAqT, 12 = 4a

3TQJT=IT,14—2=a

v a=23

oa, qdiedl 99 (1) =a=23
AN 9S (1) = ar=3x2=6
AN 9T (1) = a2 =3x2 =12
=l 9T (1) = a8 =3x 2 =24

AT TRe®dls AAHAAT TG 3, 6, 12, 24, ... T3 |

TSN UR AHTH! =T ¥ Tl TGe® FAM: 256 T 8 B A9 FF T A
2 &g 7 Il TSR |

T

AT, fEgUer Al afel T8 T TH AT HHAT: a3 r B |
TJet, 9=l IS (t5) = 256

TG IR (t1g) = 8
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n @ UT (4,)=2
ac? > )
= a i

n =53, ts =ars!

FHTFRIT (i) ATs (i) F 9RT &,

8 ar

256  ar*
1
qIqqr, — = r°
32
1 5 5
g, () = -

=

N | =

A BT AT THIHIO (7) AT TET,

ax ()¢ = 256

qIAT, a = 256% 2
qIAT, a = 4096
. a=409
qd, t, =am!
FIA, 2 =4096% ()1

= ()
s (3) = ()
e, n-1 = 11
~n=12
I AR IIH T 2 TS |

64



5. USAT TUAR STl AT 9T qGT TG USRI IO T T G 9T 243 T A9
T4t U% BT BT ? T4 AR |

qHE

AT, qfedl 98 (@) FAE 99T =1 G |
TET, WA IR () = 81 X b
AT, aré = 81X ar?

Y41, r+ =81

AT, r4 = 34

“r=23

®i, gt 9T (15) = 243

AGAT, ar+ = 243

HIET, a X 34 = 243

#9ET, ax81 = 243

~a=3

A, GEIREES (ts) = ard1
=3x 38
= 19683

I 9T ATHTR! T4l IS (1) = 19683 & |

IR AT (Geometric mean)
fegueT IR ATHH AATT TR

(%) 5, 10, 20, @) 2 6, 18 54 M) -16,-8, -4, -2, -1
T HAHEE HAHTE®
AT ATHHFT ATIRHAT HEAHT AR & &l 7 FARA THar |
AT MR AR ACER Gledl AqRAAT afedl 98 (5) ¥ Af<H 92 (20) &1 | AT
HRTAT 10; 53T 20 F G991 95 | AXS AT ATHAAT 10 TR HAAT BT | I

HAHAR! qedl 98 (2) ¥ ATH 9= (54) o= q8@r a1 986® 6 T 18 9 Uiy
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HIWEE g | AT T J9T ATHHABT -16 T -1 fa=ep Taew -8 -4 T -2 TR
HAHTEE & |

qqd, R ATHAF g5 Tdew (Teal T dfad) foa=sl 98 a7 qeeedrs qUR
HAHAT (geometric mean) =g, | TR HAATATS ¢ o AASS, |

(i) 24816

(i) x x2, x3, x*

T TSEE (2 T b) & (q=9T UL HHHT T A0S ¢

A, 3% YSE® a ¥ b 1 (=T TSl TR HTAT G T 9
a, G, b T3 U AThH &7 |

od, qfedl 98 (1) =a

I U (1) =G

qGI 9T (13) = b

IHA AHHE HiHD Tageehl AU a6 g HUH,

t, t3
ot

sregar, S =2
a G

qqAT, G = ab
Jad 2 ¥ b fo=rer qUET AT G =+/ab T |

6. T3l VR AAHHH T2 TGe® HAWM 6 T 54 [a=@ 99 HeAHAT Mepredard |
QHTEI
Tt qfeedl 95 (@) =6
AqTTH 92T (b) = 54
AT () =
TAATAR, G =vab

=V6 x54 = /324 =18
S G=18
I UIR HFHAT (G) = 18 T |
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T2 AT I96® 2 ¥ b (=91 p QT R AAAEE qqT 0SA

AT, 32 A1ET T6E® g T b [G=W@ O TS HAHEE G, Gy, Gy, .r G B
a, Gy, Gy, Gy, ...... Gy, b U AR HA BT |

TeT, qfedl 98 =a

AT 98 =5

HAHT &1 =n

U 9=l =n+2

GHE AT = r 9U

TANTAR, 1, =a. -1

94T, b = a. r(n+2)-1

Fo, 2 = oo
L
_ (P\n+1
o, r=(2)
1
- T ATHAR FAN AN (1) = (2)" el =T Agen & |
1

o, HfEell R (G,) = AH 9 (1) =ar=a(2)"
2
b

XTET WA (G2) =T TT (13) =ar2=a(—)m

a
3

T HAAT (G5) =T 9T (1) = ard = a(b)m

a

n

n A FeTET (G,) = (n+1) It 9 (tat1) = arr =5”(b)m

a

TqT 2 ¥ b H TR p & TR HARAT a2 TG |

UEE® 813 3 HI [o=AT 5 e R HegHE® A erd |

A
Tef, afedr 9T (a) = 81
At 98 (b)) =3
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HeAHT G (n) = 5
ac? > )

THE A9 (1) :(g)

.°3|°°

Ok
(%)
T f
e, ATAVAF HATEE gy, g2, 25 g4, % &5 T,

[N

1
gi=ar=81x 7 = 273

gr=ar?=81x5 =27

g3:3r3:8]><% = 93

Ge=art = 8]x—=9

g5=ar4=6’]xﬁ = 33

A FATETH HAHEE FHAMW 2A/3,27.9v3,9 T A3 & |

AT 4, x, y, -2 T3S TORR ATHH BT 9 x 3y F A FAFTederd |
AT

Tel, dfedl 9T (a) = 4

ST 9= () = -

HIHT 4e©&AT (n) =2

Al HAATHN,

1

TH ST (1) :(2)m
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_(_ 1)3X§ _ 1
= " — "
ﬁ@' qa- (tg):X:ar:4x_i :_]

T 9T (13) :Y:ar2:4x(—l)2

4

4x L =

SR

3r¢|'1 X= -J,y:i

UTe% 4 T 128 F [aFH AUH AFHEER g TAl ASHed Siel diedl ¥
ATTH HAATH AT 1:8 T, |

THTE
Tel, gfeel 95 (2) = 4
afere 98 () = 128

HTHY, WA GS@AT = p T,
1 1

o e = (B = (3

1
ST = (32)m

TIAATEANR,
qfeedl HeawT © aferd werEr = 1:8
Foar, B =2

gn 8
AT, — = 1

ar 8
3T?17=|T, rl_n = l

8
1 1-n 1 4

RhRl (32 n+1) =3 [ 7= (32)n+1 ]

AT, 32n+1 = —
23

ALAT, 2 nt1 =273
JqI4qr, ——
94T, 5 —5n = —3n — 3

A9, —5n —3n = -3 -5
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~n=4%

A 47 128 1 [a=HT 4 37T U HHT B |

THEOT AT T (OaR AegAts=dl 97" (Relation between

Arithmetic mean and Geometric mean)

AN, a3 b T% ATET gATCHS TSEATES T A,
a7 b AT WATAT (AM,) =20

3 U HFHT (G.M.,) =+/ab &5 |

aqeT, A.M-G.Mza;r—b — +ab

__at+b-2+avb
- 2

_ (fa)2-24/aVB+(/B)?
2

=3 (Va—vb)’
AM-GM=2(a-B)'= 0 (7 7)
AM-GM= 0
“AM= GM

Tz IATCHE ASRTeeEd] HAIIIT HAHT ol §5 TSEITH! U HEAHTH T
Tl a1 "R e |

T q5 AEATEEH] UHRT HAAT 10 ¥ TOMAR HeAAT 8 9T T 32
TgRIER Il d3erd |
THE

AT O 3% ASEEE a3 b B |
Tet, QAT HIHT (4. M) = 10
UIR HFHHAT (G.M) = 8

AT,

AM =22 % G.M.= +ab
Faa, 10 =22 q9qr 8 = Vab
Adal, a + b =20 ........ (1) AT, 64 =ab .......... (i)
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A9, a-b=+/(a+Db)? —4ab

=202 -4 x 64

=400 — 256

=144

=12
a-b=12........... (i)
THIE (7) T (Gif) T aT,
a=43¥b=16

A AMETRT T3 ASEATEE 43 16 F

S 1.3.3

1.

(a) TUIER AehH AHT & &l 7 IaIexvrdied ATed THeld |

(b) TUIRR ATHHH [ATAEE Joei@ THad |
(c) TUIR AHH T IR HUlTa=ehl q¥aed eTel< |

(d) TR AT ARl & &l 7 UR HeATHT Il MG qARBT AETRl |

fegusr dqRAeER FHT FHT UMY FAAHH g1 T &I & ledd gedrs
PRI AT TR |

(a) 7, 14, 28 b) a a2 a3
(©) 255 Lo ) 7-17,— =

fegUerT TV S AP Ufgel U8 () T THW AT () F1 ATHRAT SaF IR
T ARt 9 e e |

(a) TfEdT 98 (a) = 120 T WA AN (1) ==
(b) dfEdr 98 (@) = -3 T FAE A (1) =2

(c) diesl 9 (a) = %?WW(I‘):3

e feafEd TuiR ST AE 98 I3@l Maredad ¢
@) 7 -1545........,- 10935

1) 239 e, , 243

©) 46 Y. s
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10.

11.

12.

11

(A 7512 e , 128
[TSUehT ATTATAT VIR AR Hb Tedl I8 (@) T FHE AU (1) [Hpredary ?
(a) TEW AT (1) = 2, TAF IS (t10) = 1536

(b) FA AT (1) =, AT T3 (1) = —

(¢) UfEdl 9T (@) =7 T ORI 9T (t1) =11

(d) Tfee 9T (@) =2 T AT UT (t5) = 4374

(@) Q@ 2k+2, 2k+6 T 7k+10 UK ATHHHAT U k I A gl

Q\\l

(b) 5x-2,x+2 3 x TUR AAHHAAT A x H A [Fhredard |

(c) IfE 6 x y, 162 TR AAHHAT AT x T y B A [Heblelald |

(a) USST TR ATHHHT G T8 T ATS I8 UM 162 3 4374 9T 41 98
ESICHICE LN

(a) VIR ATFHTEH! =T I8 qfeedl Gl & TOMET R F T Sl 99 64 B
I T I8 I AMSHE |

(b) AT IV ATFHHF! Tleell TaehT 728 O ATl TG 2 IUMRHT SRTER B,
T AGT 9T 8 A S IS [ehTee I |

(@) TR HolTepT A9 AT YSe®dl ANRA 114 T UARA 46656 T T4 Al
Jqe® Ul «3ded |

(b) T(UITR AT A AT Tee®abl ANEHA 38 T AR 1728 B A ol

qeE® Il TRSary |

feguer 35 TREwad I AR HeTHT (HebTeled -

1 1 32
(@) 9T 16 ®) 5476 (©= T () 87

[T THRET TURR AeHTES A9
(a) 3Y 243 % [G=AT 3 QT AAAEE
(b) 23 64 F =@ 4 AT ATHEE
(©) 8% < & fa=ra 5 sfrer HorHEs

(a) 9EE® 10T 1280 F [T=HT I U HHHT TSET (bl d, STel
afedl HEAHAT T ATTH HAHTH! AATT 1:32 B |
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13.

14.

13.4 R Al ARTRA (Sum of Geometric series)

(b) UREE 33 192 T [GOHT HET UMY HAHER B | Afg =l TR

HAAAT 96 B A HAHT T HFTeded |

(a) THMETAIT HSHAT 34 T qUIR AHAT 16 &1 5 AS&IE® ol
\)\\l

(b) THMTAA HSAT 25 ¥ OGX HSAAT 20 &1 Tz Ig@e® Ol
\)\\l

(a) T TE ATSEEH AT 2:1 T | {qiTe&d! TR HAAT 4 F 7

qSEE Il e |

: S NN 1 N
(b) FT TF ATEAEEH! AU 1:16 B | fAHTE®d! TR HeAAT - @ =

Jele® Idl 3e |

AT, TIaT AieTgd TEeH] AGE A1RT & 20,000 B, | qte 9iaq AieAT e

ATRT 10% 9 T &2 W5, 9 @ AfeATH IHEH! STFAT AR Hiq Bl 7 gARd

TR |

T, HIATEe THeTh] Yookl HieHThl AR == 20,000

TGN AedATHl ATHRT THH = & 20,000 - 20,000 x 10%
=& 20000 - 2000
=% 18000

qGT HiedT®! AR THH = & 18000 - 18,000 x 10%
=% 16200

=T WigATH! AHRT THH = & 16,200 - 16,200 x 10%
=& 14,580

qi=t WiEATehT ATRT TEH = & 14,580 - 14,580 X 10%
=% 13122

s5=20,000 + 18,000 + 16,200 + 14,580 + 13,122 ........

18,000 _ 9
20,000 10

THIHRT (1) AT :;O?rilvrrrﬂai

AT AT (1) =
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%55:16’,000+]6,200+14,56’0+13,122+]1,809,8 ........ (ii)

FHER (7) AC (7i) TATIAT
55 (1-) = 20,000 - 11,809.8
55 (1-2) = 20,000 - 20,000% (=)*

9 9\°
55 (1-=) = 20,000 — 20,000 [1— (2) ]

10
(2
L] el 6 D,
1=
L (@-r%
" a-rn)

[+ a=20000%r==]

A I HIESA THAR] 5 HiEATH STFAT ATHT & 81,902 T |

F(q U A HHB! Gl U8 =g, THTH AATd =71, 98 @1 =n G T
ARTRAATS Sp of SATUH B AT S, = atartari+.....4+arm-.....(i)

FHIHTT (7)) A% r o IO T,

rS,=ar+ ar?+ ar® +.....+ar....(if)

oS, FHIEW (7)) AT (1) T3 4T,

rSp-S, = (ar+ar?+aré+.....+ar) - (a+ar+ar?+......+arvl)
Sy (r-1) = (ar+ar?+aré+art! +ar...- a-ar-ar?-...ar"1)
Sp(r-1)=ar-a

a(r"-1)
(-1 7

n_
a’,)_ﬁ_, Sn: ar a

r-1

r+1

n—

n-1

ar r—a

74



A
1. TUIRR SO 4+8+16+...5 HET TGe®R] NTH (Hebreleld :
JHTE™
e, dfeell 98 (@) =4
HHA AT (1) =7 =2
TT g () =5
AN (55) = 7
TAATANR,

_a(r"-1)
o1
_4(25-1)
T o2-1
_ 4(32-1)
T

=4 x 31 =124

2. IANTHRA MEAR™ : J+14+28+...4 1792
THE
Ief, aledl 9% (@) =7
HHA A (1) == =2

S5

AqteH 9% (1) = 1792
AN (55) = 7
REERGI
_Ir-a
S
_1792x2-7
T o241
=3584—7
=3577

3. AfE & TR AfHT JET T AIAT IEeE® FHAEM & T 128 T A et 10
qaE%h ANTH [HhTedeld |

U
Tel, T™T 9T (1) =8
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Tt 9T (1) = 128

10 9SEEH] ANTERA (519) = 7
ac? > )
n-1

n—ar

n=23 &, t; =ar>~ !

8=art.... (1)
n=7T&El t;=ar’ 1

128 =ar¢............. (i)
GHIERT (Gf) TS (1) o AR T,
g9ar, 16 = r*
q9gar, 24 = r*
wr=2
r T | FHEIT (7) | T,

8 =a.2?2

AI4T, 8= a X 4
94T, a = 2: 2
_a@m-1)
T or-1

_4(25-1)
T2

3]‘_5[, S10

_2(2'°-1)
o241

=2 x1023
=2046

USel TUR SR 9fedl 4 TEEEd ANGRA 40 T I diedl Iz Ieawd!
IRTHRA 4 G | TGH FHA AATd gAICHE g A dledl & Tee&dl ANTHA
[epTeta |
QAT
et dfedll 4 TRe®d! AR (5,) = 40

afedl 2 URe®dl ARTHRA (5;) = 4
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afedl 8 URe®dl ANTHA (55) =7

ac? > )
S”:a(rn—l)
r-1
a(rt-1)
n =43 54—
r-1
a(rt-1) ,
20="0 @
2_
n=2 s :a(r 1)
r-1
a(r?-1) ..
4= (i)
GHIHRT (7)) AT (Gi) T AR T,
4_ —
Hw,a(r 1) x r-1 :ﬂ
r-1 a(rz-1) 4

(r2+1)(r?2-1)
—(rz—l) =10

AT, r2 +1 =10

EPCH

g94r, r? = 10-1

qgaT, r2 =9
a9gar r? = 33
r=4+3

r @l gHTcHE AT +3 &7 |
A, BT A FHIELU (G7) A TET,

a(32-1)
31 ¢
AJAT, ax 8=4X 2
qoar, g =2
8
na=1
8_
¥a, 1(3%-1) _ 6560 —3280
3—-1 2

AT dledl 8 Teewd! ANTHA 3280 &3, |
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ALY 1.3.4

1.

e feafed Sofiesd drTha MeaTea
@) 1+3+9+...7 AE Yee®

(b) 128+64+32+...10 e 48e®

© 1 +5 + 5 +..8 4T TG®

(d) 3+6+12+...+1536

(€) V2 —2+2vV2 — . +64V2

@ Xp=z2°"

(b) TR=z2(=2)"

(©) Th=13™ +2)

T3l MR U 3 + 6 + 12 + ... + 768 Y

(a) T FOHT GUHT 97 TGl ApTeerd |

(b) IHT MR ARTHS AT TS |

(@) =T 64+ 96 + 144 + ... T Hiq AT TGewH ANRA 1330 T3 7
(b) &M 9+ 3+ 1 +...70 FT AT THEwH ATHA = 77 7

(a) dfedl 9 7 T FHIE AqITA 2 FAUHT U HAo{iehT qfedr qi= Taae

AR [T |

(b) Ww3?wmﬁgﬂw‘ AR SofeRT TSt TEEFHRT AR
fepTeard |

T3aT IR AU Gigdl 95 3, Al<dH 98 384 ¥ [qrlessl AMRA 765 B

A 98 GSIT ¥ GHIE AT 9] TRMSe 4 |

(a) dfedr 9= 53 Af<a" 9T 160 FUHT AU HU(HT ANTHA 315 9T THH
AT FAhTeR |

(b) FHE AATA 3 T ATH 98 189 HUH[ UG HUHT ARTHA 280 WT
qfeadl 9% fHeTeTerd |

(a) TG 9T 3T UM UG &1 WUHT TS VAR AT Gfeddl 7 ofer Taeemhl

ARTHA (TRl |
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(b) T 97 S ¥ S 97 AU OIR Ao afewl 6 AreT TREEa AnTEe
eI RN

(a) Hfedl T3 el IGe®ad! ANThHA 3 T dfedl =R ATl Teewdl ANEHA 15
B Al FHHE AqIT gATCHE AT GlEdl 6 ATl J3ee®ehl ARTHA [Tehledald |

(b) TIQT gATCH® TN AU WUH[ IUICR R qiedl =R IEEmhl
IATRA 40 ¥ el T2 URe®d ARTRA 4 T 9 A1 FAEr dfear ars
qaE%whl ANTHA [HebTeard |
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1.4 @ A= (Linear Programming)
1.4.1 €T sgaaEs (Linear Inequalities )
AAHT AREE AT TR -
(%) TSTH FHT ATSH AT SAleel aiq el &7 |
(@) TGAT B FHARIB! ATHT FRIHAT 5 qUH =M(ew, |
() 20 ZR@ 40 FYHT JATEE ISATLNA G |
(&) el famrerae faandiesd Tira faugd T R B IS AU 34 |
AT ATIEedTe AR HTATHT HE ofEg ! Gahd TR |

ISEIT A1 IEE® 9o oY UEeAd | ol a7 Il 9T grgd SaTevTehl ANt
FgEIT T@MHT IAIATRT af (AIIR) &l el dAiiar ar (qaiay) & aged
a1 Sled af Idl g | fadiepl AT el SHIAT Sled 9iq odl & |
TG YERE I IEEEE USSA | T AT FET (AT a1 D) SIS Mo
TEhd > <, < a > TAN TG | TXAT Igobd a1 [dede® TANT HUH T
AHIATS 5 AGAAAT A | ATG TTATGH Teh AT AURT oA a7 AAe® TANT
AU AFHAAT B A AT TG AGHAAT g, |

HifgeRr afedl ATRAT IS T AISHl SEIATE HHIL X YTy AT FAEHTAATAT
SATSET X > y &7 | T aTRHT FHARATS X o TATSET JFqHEAT X > 5 &7 |
T ATFHT JATEEATS JHCHAT X o SATSET AGHAT 20 < X < 40 &5 9 =0
AR fa=mefl Igerers y o SArsar, T a# T y > B &5 |

¥ X >y, X =520 <X <407 y>B @A FIHMAES g |
TF Jagd W@ AGHEATH A6 (Graph of linear Inequalitiies of one

variable)

AT, U T @ AFTHEAES, X >0,Xx<0,y>0,y<0,Xx>2,Xx<2,y>2,
y <2 B | A qqHAdeEdArs Ha JTRAT @13 Alheg ! FARA THe |
AT AGHAAREATS ITHAT S@IITH AN T ATHAATET FFafead faem
@ (Boundary line) SeATSAIS, | THHT AN AFHTAAT [Fad gaTs axTaR fagd
(=) TEATS | IHT AT TG xy THRAAT qATATE 3 TARTHT faaree e | T2
A UIT &F TS [G3Uhl ATATHATS TATSE, TS IHdA ATHTATH
g9 ¥HE (solution set) & &< & (solution region) A=g, | TAHT ATHATAATEE D]
I TR § |
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X<0 %I ATH

x=0

X

=)

00

I~

3

(2l

<

{2zl

Il il
%] — .
e 0 2 ol A

v

B

fig?

ki

2 g

@ B

%

£

b

i

c3

00

~

(O

2

Al I°

Il B
v = X
P e IS ST s S T Sy L...,43ﬂ_/m.m_v..

)1

~

i

Y

K

~

&

|

~

y<0 & UTH

y=0

X

9|

=0

1[ 2| 3] 4 5| 6| 7| 8

1

ysiﬂ_'_:]

5[-8| 7| -4 -9 4 -3 -2 -1 0

X

91—X

yavu

1 2| 3| 4 5 6 7| 8

1
N
2
=]
A

8[-7] -6 9 43 2 -1 0

Xtg
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x>2 T x<2 & TR

Y
1 ]
8
7 7
|
4 4
3 x32 3
2 Xg£2
o X o T
X ™ — X
o8] 7| 4 3 432 10| 1] 2| 3] 4 5 6 7| 89 X1 EE I B EEEGEEEE
X2 A
2 .
=5 =5
=5 =7
| :
Y b e
y>2 T y<2 & YThH
Y Y
§| 9
! 2
&= s
fl 4
2 EREY
; o ; o
X-ss7654321q123456731_9_XX79-8-7--4321 EEEEEEEENR

ye2

L ol

_<d:5'~'cdhdn
|l dd

IEEEE
1. x>-5drs d@Efear fa=1e ¢
FHE

TET, AFHHAT X > -5 M FEATId HIE X = -5 87 | X = -5 ¥@T X > -5 &l
faarste @1 (boundry line ) &1 | @Y, x > -5 %1 &« & (solution Region) ¥@T
X = -5 @Il TR I, |

X > -5 %l w@rer MEaTar g
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~

=]

[
N
W)
N
v
)
~|
00
t.gI

- :'EIE' \'£6 Jsgz =) I SN

T TAYHA W AFHHATR! U6 (Graph of linear inequalities with two variables)
A, faafed fFaReRT dFaTg x cm T y cm WTHT I TR fhdraes ad fagus o

(i) (i) (iif)

qfedr fRaTedT y AvaT X 96l aT x > y 9T AT fhara Jrel SR (portrait base) &
feheTar 27 | IEMT x T y aRTaR a7 x =y TR 4T a9 ATHR (square base) FT ferara
BT 9 AT X AT y Fel aT X < y 9T a7 aq™i AR (landscape base) #1 feara
B AT A ST qEaRATE® X >y, X =y T x <y HA x = y UIAT T AAgAd @A
THIBI &7 | 99 X<y T x>y ATHFAEE &7 | X Ty @5 Adiaes qgeil AV X =y
ATs THAT T@ISET ISIH famgdTd AT 3@l I 875 | A, x> y T X < y F Jhe®
FHEIT BT 7 AR TR |

AT, X Ty BT FMLMGH SR g 9 favges (FeT 1@ x = y AT UESA | x [aeTes®
a7 y [HSeTEF Teil 9t I favges W@l x =y 9waT | a7 y > x &AT Jea o9
x feeTgEaaT y (Heeme® AT qUHr T favgee ¥@T x =y AT 9 A1 y ¥ x &
TS | AT TFEE X =y, Yy > X T y <X A5 UTHAT @34,
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9| -9 9]
Y Y

X=y y >x y > X
wﬁx—yﬁfam%@?ﬁ" y > X o HIlTedl ATAATATT JAgATS T y < X o eedl
HITATAT Teadls q@Iss, | ANIHE qrawaewdr (1, 1), (3, 7), (-4, -4), (-6, 5), (3, 4),
(5, -4) & fage® @R Urh f@=Aerd T Ay faferusr IrwdT qaqr THed | &
FRF U3 575 7 BARA e |
T2 TATFT WA ATHFATR IR @& ax + by + ¢ >0 (AT >, <, < dT %) &7,
WEl a#0 a b#0 &< | THIFT ax + by + ¢ = 0 5 I AGHAAATET FFtedd
U Al | AT UZAT (e Y@rel IHER v |
W AHAAREA AEETH @R & Al AGHAAAR g R a8 |
HHATAATA SQIUH] &AATs 8 FHE a1 & & A7 | TRl del ATHTAAH &
& FIRT & & &l |

TE TAGE @ TIAFAT

AT, g5 TAgFT WIT AGEEAT ax +by +¢>0a <0 a1 >0 a1 <0 & 99 Iad

HFATATATE ITHAT fg=a] FH =REE AIATSTIE |

TROT 1 (GSTH ATHHATT FFATId THIHI oI | j.e.ax + by +c=0

IR 2. @M ax + by + ¢ = 0 AE AHAT @IST AfE FAFAEAT > a7 < Forga gam
AUAT 07 3@ SATSA I(E FTFHANAET > a7 < faed 9anT wuan fa=efad
@ (dot or broken ling) & STATSH

TR 3 :  fqSUH FAHAAT B & FEATSA @I ax + by + ¢ = 0 /I AY+ U fag
(a, b) Tr& fa=g (test point) fas feguar semmam™T TR

RO 4 TG [ag (@, b) SSUHT ATAHATHT IEET AT qTRT (5 (true) HTHT
SFT AGHAATH! 8 &7 (solution region) faw=g (a, b) WUHT &EfaR T&wg W
dfse (false) HUAT &1 &7 fawg (a, b) HUH &= fqodiq &=HAT 963 |

WRO[ 5 YTRHT G<rEA0r favgert {5 sr@=aT (true condition) & F fEgUET sRTHTATER
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2X + 3y <6 I @ fa=ery
[
2X + 3y <6 ATE J@IT=FHT @ISl MFATEAR Jiehal AIATITIRE -

AHTAAT 2X + 3y < 6 T FFAId @I 2X + 3y = 6..... (i) &T |

T@T 2x + 3y = 6 ATs ITHAT fG=d IaT (@TATE W & 1 3% [avge® ol
AT |

@r (i) =<,
X 0 3
y 2 0

fae® (0,2) ¥ (3,0) SIS €T 2x + 3y =6 &l |

HFHAATT > fo@d 9usrel @1 2x + 3y = 6 @3 319 @l (solid line)
fag=it |

2X + 3y <6 of fa & w@r (i) # FAU(EE Ta5 AAl GedATad TIel fovg
(0,0) &S 2x + 3y <6 AT Ufq=ATIT &l

2x0+3%x0<639dT, 0<6 (foh)

Tet, e fasg (0, 0) fag sr@wmar T AhrdE arR " o)
qUeHTS IHT AFHAATHT & &7 IETH {75 (0, 0) HUHI &R I8 |

o, 2X + 3y = 6 Hied AGA=T a1 (Arar) favedr fadrs g vt | g
W&?Whﬁyséaﬁ%‘rﬁﬁmwﬁ,mﬁﬁw
QETAT ©

Y
:}
N 2
2% +3y<[6] c
N 4
N
£ ) 3
XTors 432-1(1)12\3’\456789 =

-]
=J)|

<
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1.4.2 3G F|HEar gursr (System of linear inequalities)

TZ A1 AT TE QT ATAFAEEATS Ugd A@ITHT SETIal ATShT &l &7
T TUHT AddATs Q@I FTFAEAT GOl (system of linear inequality) #fvs;
ST : el UTHAT FAT IRTHT ANERT fafaer 9 sier W@ gumeder g

HHEE® q@EUH & |

9
Al £
wi
J LN\
\lc
e
3.4
\
o \)
; (6] 4,
X-98755-4-3219123$6789X
A\
; .
S mEmE
~6 —

o 4

s

3. HAIHIAREE X+y<4 T 2x—y>2 & d@ied [@= qvhT e &7 @eded ¢

LEICIE

TEl X+ Y <4 oo (i)

2X-Y>2 i (i)

HFHAAT (i) T FHAegd @RI THET X + y = 4 (i) T3 |
X 0 4

y 4 0

@t (i) fawg (0, 4) T (4, 0) 9O ST |
ofel, adiErr foeg (0, 0) fefar, x +y <4
dqqeT, 0+ 0<4
FaaT, 0 <4 ()

FFAAAT X +y <4 F & &7 ITH (a5 (0,0) fR aT W@ x +y =4 & aa
(@) fav 95g |
Y, ATHEAT 2X —y > 2 T qHAead @1 2x—y =2 &l |

x |1 ]0
y |0 |-2
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w@r 2x-y =2 a3 (1,0)7 (0, -2) WX AT+ |
adreqr fa=g (0, 0) fefar,

2X—y=>2

FIar, 2% 0-0>2

H9dT, 0>2 (eIf5)

JEd 2x — y > 2 F gAGT ST fawg (-0, 0) & fqudfid &=ar qdg ar war
2x—y =2 F AT (@A) Tfa TG |

T5 AFATIATH AIHT BAGAATS @A AT IR T@IEUH G |

A

/|
N N Do o | =<
>

N i
_<cp§';2c,k?mao.dh
4
4

ié%ﬂa’il UTHRHAT QAT qIRUT &7 TATSH ATHTAATEE el !

[ v
gl, feguar utRare  faurse @ \ il
(boundry ling) AB #T 3% farge® A(3, 0)
T B(0,5) & | i N
qF, ¥@T AB I THIEHI i
5—-0 S EEE o X
y—0—0_3(x;3)[}-]y—y1
_N2""Nn .
- xz _ xl (x xl)] =5
e, -3y=5x-15 zl i
3 11
¥
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4T, 5x+3y=15
T &A1 99 K fag (0,0) ThE favgept &9 fefar,
5x+3y=5x0+3x0
=0+0
=0<15
<o 5x+3y <15
e, fawrste @1 (boundry line) CD T 33 fa=gg® C (-2, 0) T D(0, 2) B |
¥, 3@T CD &l FHHII
y-0 =523 (x+2)
AT, 2y = 2x+4
2x—2y=-4
T AT 9 A fawg (0, 0) TEverer favgept ®9wT fefar,
2Xx-2y=2x0-2x%0
=0>-4
W 2X-2y>-4

A ATIITF AHHATAAE® 5Xx + 3y <15 T 2x-2y >-4 & |

1.43 @@ AT (Linear Programming)
(technique) &7 | FEe YATT ST faeagguls q& TUFT 7 |
@ grsrn e afords LV, Kantorovich & d@ard TR A= AHSEA Toras
George B. Dantzig & I9e! [q&m ™ X | dAfew a1 fafa fafq= @maer s ¥
THAEE FHTE AT TG TIAT FANT e, | fafqer &mrepr
frora 9 gfsparer @it O e Teanl wiiv s | SENT, SR, ATaaEe AT
TN FH T T IJATEA qAT ATHRT FEl T Ieedol AqTed, Ird, Gl qre=mer
Mg, | @ AT YA TR a0 FAdH (minimize) 9 Sca@d ar ARl
Afrehad (maxmize) TH AT TR | @I ATSATAT & @A Fad (linear
function) 1 ATH fR=Iq Ic@® (constraints) s AT=RT g Afddad ar ~FATH
S | T T ATSIAT Tehl ATHTAATR] EIHT TASTHT ATIRHAT A @b
T wATH] AIRTH a7 FATH | GA1 @9 &l | did A1 qeeedr
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THREHT Afqdad a1 FAqd AF Méeiad @ waqars 3¢ed Hed
(objective function) Afg T THTHEW AT ATHTAATHT TTHAT FFd AALATETATS
& (constraints) HH=g, |

T ATSTATRT YART 9 SAAT g ST ¢ W, ATIR, SAN, SAqs FeaTge,
AT, (G99, &ies AT eAife &H T W@ ArSTrsl YT &7 |

1.4.4 €T et & (Solution of Linear Programming)

WG AT G GHEER g T [afugw Herdar g5 eder @A | ol g1
faver fafa T arw fafa | @et, wmh fafuare W@ g o T fatusr ar
HAIA TF | UTh fafiere T AR GHET HIETE TRUES T9 TR
o .

LN

TR 1. fagUsr q@ATHAEEATS T3 UTHAT fg=

TR 2. A AGUAATEwH] AT &l &7 a1 qaur= & (feasible region)
ESIICEIIET]

TR 3. HIRT B & U T8S g, 9l A8l Al (corner) %ebl
fr<eTgs ITRaTe TaT T faEEdrE IEvd eAHT e

TR 4, IE9T FAAATS ATHAH TG ACAT AlTHd AH T FATH THIA
HUAT AqH AT Il As |

5. Wad P =3x+y &l (7 fdigd d@amr digedd ¥ FAqH AT Hhrea i
2y>x-1,x+y<4,x>0,y>0
QHEM™
TeT, fagUs dqUEdEEaT arEfd UrEe 2y =x-1, x+y =4, x=0,y =0
FHHIT 2y = x - 1 91a,

X |1 |3
y |0 |1

farge® (1,0)7 (3, 1) SIS @M 2y = x-1 &5 |

oa, qRE favg (0, 0) g 2y > x-1 AT 7T,

FIAr, 2x0>0-1

Foar, 0> -1 (f5%)

2y > x-1 & & &7 I fa=gahr &7 (0,0) fav uew |

89



@ x+y=4 faEE (0, 4) ¥ (4, 0) " g | 9T 74w 4% (0, 0) fE
X+y<4 H e,

FgaT, 0+ 0<4

e, 0 <4 (&)

TId, X +y <4 F AT ITH a5 (0, 0) HUHI &Y IS, |
T T x>0 FT & &7 x =0 (y-3eT) P Ay I |

y >0 BT &AL y =0 (x-37&T) BT AR I |

TR T AGUTTE®eh] TIhT gderT a7 gaara & (feasible region) =g
g ferH T 3Ereer MAMER aews

Y
ZI
7
c >
C 1
y 5
; T
X-987€-5-43210 2| 3 6789X
-]
v =
4
.9|
==
ibealicre ifaﬂaua,

I9RT gALTaTe aad ggqst OABC & JTaah! Maemg® O(0, 0), A(1, 0)), B(3, 1),
C(0,4) B 1

#a, 0(0, 0) feregHT, P =3x+y=3%0+0=0
A(1, 0) far=gHT, P =3x+y=3%x1+0=3
B(3, 1) fa=gHT, P =3x+y=3x3+1=10
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C(0, 4) Ta=gHT, P =3x+y=3x0+4=4
A P I ATgHaA AT 10 g5, 9 B(3, 1) AT 9eg T FATH HH 0 &7 A
fa=g 0(0, 0) AT UEH |

Y

fegusbr sr@mte=™ T A, B ¥ C &1 fMeumgsHes R
FHI (2,0), (4, 1) 7 (0,5) B | TETT OABC [
R grm 9l W AR el AHTA AR S N k
STHTTHT G | Ol AFAMAARE 9T MSIerd I T

A HAEHAAERA W g WHEeare ([T
P = 5x-4y &I ~ATH A [HbleTad |

qHEE

aEt, fagual Sr@fAATE AB Y@TE x-@TS T
(@)=2 T y- @g(b)=-1 T

qF, AB TGTHT FHIHIIT

XY _
a+b 1

gaar, ~+L=1

AIAT, x — 2y = 2

o, gere fawg (0, 0) fefar
X-2y=0-2x0=0<2
LX-2y <2

%Y, ¥@T BC & x-@U8 (a)=5 ¥ y-@UE (b)=5
BC v@rel JHI —+ %=1
dqIdl, x+y =5
gdreror faeg (0,0) fefa,
X+y=0+0=0<5

& X+y<5

AT qIRUHI AT Gfedl FqATHT 9 FUHRT x > 0 T y > 0 99 aeas
FAHTATES & |

A AT b JTHATAARS X -2y <2, X+y<5x>0,y>0 g1 |
JETrETaTe, Fgst OABC &I Heemg®e® 0(0, 0), A(2, 0) B(4, 1) T C(0, 5) B |
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@9, fo=g 0 (0, 0) feaT, P=5x-4y=5x0-4x0=0

fag A(2,0) feaT, P=5x—4y=5x2-4x0=10

o B (4,1) fear, P=5x-4y=5x4-4x1=16
fa=g C (0,5) fdaT, P=5x-4y=5x0-4x5=-20

aqd, P # =IAAH A -20 &3, 99 fa=g C(0, 5) AT 9 |

1. [SUs SqHATR d@ied @ e

(%) x<0 @) x<3 (M x=>-4
(@ y=0 (S)y=6 (& y<-3
2. fosush sewAEares d@reT fE=ee
(%) 2X + 3y =6 @) x—y=>4
(M x+2y<8 (") 4x + 3y <-12
3. fesua sAmar wgfaer satta fa=r AT e Tars e
(F) 2x+2y=6 Ty=0 @ x+y<l3x-y=>1

() 2x+3y<6 T 3x-y<0 (T Xx+y<2,2x-3y<63y<2
4. TegUHl orETf=EHT SR TIRUH &Fd AATST AGHTTAAT dETald
(%) (@)

=<
<

o
©

>
of
]
~|
e
o)
Iy
W)
=
Lol
|
N
)
(N
u
o)
~|
0,
)
O
&|
~
.1
i
w
N
=

b
i
(O T I =) T I T SN Y

'
N

o
O}

»_<|_Cgﬁicu.xu L

=
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Y Y
j j
2 £ ¢
.| / 5
4 4
g D
:
Z] Z
]_I Al 1 X
X_9_3|7es4321q 23456789XX987654-3;Z/-19123456789

AA / =
=] =3
=] =

- i 7 |
: 7|
: &
X Y

fESUsT FFAHAT YgIaew! @i R qaR TUH GgsTaHl HAEH (HaeTSH
O\ \l

(P) x+y<3 (W) y-2x<0 ) 2x + 5y <16
X=2 2y+x=5 2X+y<8
y<1 X<5 x=0,y=0

T Ide® T T 39T FAdH! AfThad T FATH A (HebTeda |
(®) P=2x+y @5 Gae® X +y>6,x—y>4,x<6

(@) Q=5x + 4y dTs TAe® 2x+ 4y >8,3x+y<4,x>0,y>0

(M) L=2x+4y a5 Tde® 4x+3y <12, x+2y<4,x>0,y>0
(]) P =5x+4y dTg Tde® X +2y>3,3x+y<3,x>0,y>0

(a) fesusrr w@TferTaTe QR RS AR STHTST A9 31ET ATHTHARS @l
FAT P = 4x + Oy I ATHTH AT IT NSl |
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I\
7
o o]

4
N

1 d

4
G >

[©)
[o3)
~
o
<,
IS
W)
8]
=
N O] A
=
N
w
fex)
~
>3
Lgl

_<_\'DJ@‘@\' D U

(b) fezT JETT==aTE AT RSN AR TATST TF AT ATAAAEE @l
FAT P =2x +y - 4 B0 AgbdH AH 9iH 9T ASTEH |

<

0

n

{éf]l-l}maoﬂhw

-<<..
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15 @ FHH Y «@red (Qudratic Equacation and Graphs)
TR s@ira (Graph of Square Function)

qa fegusl waves qequT WY

(i) y=x (i) y=2x+3 (i) y=2x?

(iv) 3x-4y=2 (v) y=x2-2 (vi) y=x*+2x-3
AIAHT FATHT ATARAT [+ TIAEEHAT SARA TR

(%) B & HATE® TAHAT &, (b ?

(@) TRHATH! WET & BT B7, 7

(1) % o WEYH] THATATS AQITTTAT T@TIT Hichee, 7

HIty feguert werdeeded (i) T (iv) # el 1 & 99 atdl a9 wede (i 38 e
| a9 (i) T (iv) W ®wAq g1 9T FAq (i), (i), (v) T (vi) TRAT 7T |

FHRAT [T WETHl grg & : y = x4,y = ad, y = a®+ ¢, y = ax’+ bx + ¢, &t

az0 Afg | FHATH! FERT &G y=ax’+bx+c &5 | 51, a, b T ¢ F=d ART A |
e @EIH TNRATATS AGIATHAT @IS A, |

TE TTHATEE (i) y = X2 (i) y = -x* ferg sranfersrar 3@re |

(iyy=x

TET, FAT y = X2 ATE FAGIATHT T@ISA Fel [aeges I ey -
x [ 3 [ 2] -1Jo]1]27]S3
y | 9 4 1 o[ 14709

HITIEHT x T y FT AT AFEEATE AGTETHT Afgepd TRI fovges wel | A7 fages ea
FerwT TETET W UZET U ATRRS! MY 9 o |

“*1-9{-8{-7| -6 -§ -4 -3{-2] -1 0 2| 3 4 5 6 7| 8 9
{ Sl S W 4 - St S { Wt}
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a1 aghdTe IRTET (parabola) AfHw3, | AT IRTETT &7 fa=g (turning point) ofrdfamg
g | A1 aRTErersdr ofidfaeg I fawg (0,0) ® | AT IRTETET y-axis AT
(symmetrical) WUl dfE=g; |

(i) y=-x

TAT y=-x* ATs AGITTAH] FE@TIT Fel [avgeee adr aAe |

X -3 -2 -1 0 1 2 3

y | 9| -4 |1 |0]-1|-4]-9

HITIT X ¥ y T HIEwaTs QT HT Aigehd T4 fawges Sret |
5

'ai. [ 1
]\ .

ddsdddd D

1n
1]
e

.

A favge® SIgeT AT oo 3E@ET =S N ATERST dh @l (ARTET) avwas | AT
qRTETTRT gHeb famg a1 ofifag ST fag (0,0) &/ W9 IR y-axis AT S
(symmetrical) U fas; |
o9, AT FAT B AT AUBATR] AT AT WEIHT H&dl qRacd el Tl
IR AR T |
(®) AR EH TP HCAT
TRATH USH HYh FUHT IRTAATH ATHT a7 @ET & H&dl geg Tl
ITET IS ahed y = ax® ot |

._/:00

qd, a =2, 1,% ,—2,—1,— % M TRIEATAREATS T A@r==H @ |
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(i) a=2 &, y = 2%

X -3 -2 -1 0 1 2 3
y 18 8 2 0 2 8 | 18
(i) a=1 IrEsT, y=x°
X -3 -2 -1 0 1 2 3
y 9 4 1 0 1 4 9
(iif) a=2 &, y=—x°
X -3 -2 -1 0 1 2 3
y |42 2| 1o 2 | 41
2 E o 2
(iv) a= -2 T@T, y = —2 %
X -3 -2 -1 0 1 2 3
y | -18 -8 -2 0 -2 | -8 | -18
(V) a=—1 T&T, y = — x°
X -3 -2 -1 0 1 2 3
y -9 -4 -1 0 14| -9
(vi) a=-2 T,
X -3 -2 -1 0 1 2 3
y | a4t 2| 2] 0| 1] 2|42
2 2
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N
S
ay W 00 WO

T
W "/
\\'h" ",7//

1
\Q\ '
NS
1 1
=

H‘\\
=]
—1
D & W
AT
Sens

-
—@———
00/
e
_*—'
=

T -9
=

AT @I ahad y=ax? AT a & [T~ ATTe®d I g4 d@raaane
& FE (AP ASY ? FA®A  Tard | ggare (e [y e afees

qiEl sae ; Afg a> 0 AT,

(F)  THATH AT (TRTATAT) IEIH fargdre AN Febebl a1 U ATHRE §75 |

(@) a P AW A ol g, AT o TREATATH TG IR &3 73, |

() a & AE AT GHET g AfT § ITRIATATH 7E BRAFAT 58 A7, |

G FGXT © q§ a< 0 UHT

(F) HATR @A (TRTAAT) ITTH [agdre qAfaR Febebl g7 | AT Jeal U aT
N ATHRH F3 |

@) a N WE AT G &8 Avg, AT T TRIETATHT qG T 88 S5 |

() a & AF AT AHET &8 w5 AT 7 TRTEATATR TG FRAFAT 85 A |
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@) @A BIAT WP FAA Flb ATHAT
AT, A SATeT aihel (et STl T s=rel ART G |

(i) y=x*+2 (i) y=x2 (i) y =x%-3
AT AT 3 TRATATS F@ITTHAT @A |
(i) y=x*+2

X -3 -2 -1 0 1 2 3

y 11 6 3 2 3 6 | 11

X -3 -2 -1 0 1 2 3

y 6 1 -2 3| -2 1 6

A 31 AT X T y BT ATAEEaTs J@lre @rsal,
X.-

? Nl 7
3

T

e
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HIFTRT AGIEAATE, TTRHATH] WA TIHT AT AT F¥eh ATTHT

(@®) WA A=A ANRT GATCHE ATAT I fovgebl AT (y-3A&THT) IHT TRTSTATR
ofrafereg (vertex) &7 | A THAAH! IRTETAT U ATHRF T, |

@) @EdA qFA ART HUNHS AUHAT ITTH (GGl qdA (y-A&THT) Iod TRTATATR]
ofrfereg (vertex) TS® | aRThereRl qRTETAT U TR o &7 |

M) X- T MU ATTHT ATAHT Hih ATTHT

RIBRCREE S ﬁ%ﬁ, (i) y=(x-3)? (ii) y=x? (iii) y=(x+4)?
7Et, A A FATE®dTE @Al S@IST X ¥ y F1 HIFHe® 9T aaaT,
(i)y = (x-3)°

X 1 2 3 4 5 6

y | 4 | 10| 1]|4]09

At A1 Te Feroesdarg U3 w@i=eHr s@rser
y
| A N ] A
T 1
T ;
TS T
\ t i
t i i
BN
NERY
X-98765 321‘123456789\
e e T
5
Y
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wifareRt @ta=are e sy e afe ¢
() TG ahadRl x I IR AT ANT GATCHE AUHT g Afq afuwesr &

Ifq THE ITTH fawgare amar (x- a7 ofiifawg (vertex) g7 T TRTETAT HIFT
Fhhl TG, |

@) Ifg x- I GqUHT A=A ART HUMHS AUHT (G HUMHS o Ald Thlg AT
(x-arere) ofrifaeg (vertex) g7 ¥ TRTETAT I 7 Hebebl & |

AR y = ax?+ bx + ¢ BT d@raT

T3l ahRaT y=x’-2x+1 ot |
TEATS AGITTAT SETIAHT SATNT X Ty T Hel AEE (Febrell |

X -2 -1 0 1 2 3 4

y 9 4 1 0 1 4 9

Y
81
\[ [e
g VA
. /
\[ 2 7
\2 74

=af—-2v+1

b
_<6~6n:'5(»rl.»'- D/g/

i =
<

>~

AT A@ITTHT RIS TATRT TG Maemg® (1, 0) & T TRTEAT y-3TeTehl fawg
(0, 1) AT Wl B | AT y-@TE () =1 B |

y=ax?+ bx + ¢ TWEIH! ANRATAT oY faegep! Maemgs e e gfear i
IRTATATRT HIFE  (standard) THIEIT y = a(x-b)? +k% .......... (i) &= | 5&l, (h, k)

ofraferger fdeTe® &1 | T FHE y = ax’ + bx + ¢ @5 standard FHHITHT
TR a7 T gfeRar arsT gfeeg |
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Tel, y=ax?+ bx + ¢

=a

=
[\]
+
N
b
[\S]
Sl
+
[\S]
S|
N
N
|
[\S]
S|
N
N
+
Qla
N——

2 4a
_ b \1? 4ac—b? .
Ly=a [x - (_Z)] + (T)““"““"""(”)
FHEW (i) @15 y = a(x-h)>+k I T TaT,
hz-ﬁ,k _ 4ac-b?
2a 4a
d oc b 4ac—b?
qqYy, qRTS AT Qﬁ'ﬁl‘ﬁﬂi (—2—, " )3@”
a a
IIEEE
1. URTEET y = x*+2x - 3 %0 J@ii=a fg=iary |
LRICIE
TET, Yy =X+ 2X-3 oo, (i)

AT (i) @5 y = ax?+ bx + ¢ T qeAAT T&T
a=1,b=2c=-3

AR,
32
s gRTErerR oY fa=g (hk) = (_i"*“c b )
2a 4a

_ (_i 4x1x(—3)—22) _ (_ 16

a ax1’ 4x1 o o
~(hk)=(-1,-4)
oqE, IRTETT (i) A5 A@Ir=TAT f@=7 x T y F1 AHe® (qareaT,

x | 4| 3| 2101|213

y 5 0 -3 -4 -3 0 5 12

4
iy fog

S
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AITIET X Ty FT AFEEATE AQITTAT @IS,
Y

[y
N

H

e

:.-Ng:x:.nhqgu:czn-

T

'
N H

e
5
-0

=
Aq: AP A@Iraa TRTEATAT y = X2+2X-3 BT & |

Ir\G*a'\‘cbl YIRTETeATeRl el Gl T3 ald |

Y

>
~

[N N Y
N

H

.

\/El.\-‘+lr—s

\FJFBDA\)H>H(D~JEU)9I—
—

X (-3,0) B{2.0)
o[ 8(-7| §3-4-X2 -1 1713 43 ¢ 7 89
\
\ /
/
(2019
VR [&l/T
=
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HHTI™
HATl TRTETATeRT FH R
y=ax’+bx+c.... (i)

fage® A(-3, 0), B(2, 0) T D(4, 14) IRTETEAT (i) AT I HUHTA,

g A(-3,0) & @RT, 0=9a—3b +cC...............(Ji)
a5 B(2,0) &1 @RT, 0=4a+2b +c...............(iii)
fawg D(4, 14) &1 @1, 14 =16a + 4b + c...........(IV)

FHIEHI (i) ¥ (iii) aTe,

9a-3b+c=4a+2b+c
AT, 9a-4a=3b+2b
4T, ba = 5b

Y, FHIE (iv) AT FHIE (i) TS aT,
l4=16a+4b+c
0 = 9a-3b+c

- -+ -
14= T7a+7b

atb=2 ... (vi)

ata=2[~va=Db]
AGAT, 2a =2

a=1b=1

a¥ b & | FHEI (i) AT TET,
0=9x13x1+c

AIAT,0=9-3+¢
AT, 0=6+c¢
LC=-6
a, b T ¢ T AT FHEHT (i) AT T,
y=1x+1xx-6

=x*+x-6

AT ATAITF THIET y = X2 +X — 6 T |
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¥ waH q@rra (Graph of cubic function)

TRTITHT BTATgF 3 TTHhI Heaars o9 Hed (Cubic Function) ST&: y =3,y = x° -
3,y =(x-2)%, y = 3x® + 5x2 + 4 3ATf¢ FeATe®H] A TR ATATEH 3 HUHA I
ATe® O hed g | O9 HeAddl AER &Y y=ax’+bx*+cx+d &7 | &l a, b, ¢ T
d 3r=rer 0T & |
A, y = X3 TIe O BeAT &7 | TFebT AT [Goehl ATNT X Ty FT el ATHES

|

X -3 -2 -1 0 1 2 3

y -27 -8 -1 0 1 8 27

e I forgeedts Jm@i=TaT i T foargee Srgar a1 o@rres 7 y=x° &
S@ra 2 |
Y
3
2
9| -8| -7 43211123456789
YFX
/2
X =3 X
[1.
=
3. ®AA y = (x+1)°+3 A5 A@IEAHT q@ISTRI
HHTET
Tel, [agUsl o9 ®eAqd y = (x+1)°+3.......... (i) T (i) AT @I f@=7 x T
y T Hel HIHe® [hreaT,
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X -4 -3 -2 0 1 2

y | 24 | -5 2 | 4 | 11| 30

T HHAST AFERATS AQITTHT SETIaT,

Y

iy

—

5

1 O N G DO DN

I~

D g
i
"
=
+
w

N
-
[
N
w
B
)]
D
~
<)
[C)

& o H o N

AGITITAGRT a7 JHIBRU &

ax*+bx+c=0, &l a,b ¥ ¢ A ANT & | XA TEH! THHLITATS a THHIT
AT, ST X2 =4, X2+ X + 12 =0, X*- 5x = 0 1§ o GHHEE & |

X FHET & T falue® & & S 7 AR TR | HelT 9 & Alard ToraHT a9
FHTHT B T GUSTHU {afd, A TANT TR & T fafd T a0 R T4 [aigepr e
gmﬂﬁﬂw&haﬁé@%ﬂaﬁfmaﬁWWﬁWaﬁWﬁ
|
TSl A FHIBI x2- 4x + 3 =0 fefaif |
X2-4x+3=0
qI4r, x2—x-3x+3=0
4T, X(x -1)-3(x-1) =0
4T, (x-1)(x-3) =0
x=1,3
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JFd THHITR 8 x =197 3 & |
IHT FHTFUEATE w@iraT fafaare g« T&f 9 x =1 a7 3 &9 |

e,
AL y =x2—4x +3=0

N Y . b  4ac-b?
o, ARG (i) B T (x,y) 2(_5’ aia )
[ 4 4x1x3-4%\ _
_(m’ 4x1 )_(2' D
IRTETET (i) A5 @I==HT [a=d, x T y T %el HIe® [ehleal,
y=x>—4x+3
X 0 1 2 3 4 5
y | 3 0 | 1] 0] 38
AT FHHASST [argeedls @I AZhd T [+ TRIET [@=aT,
X
ol
; /
2 e
A\ /
X987ES4321‘T12/¥456789X
-
5
e

ARt er@TferAT arRTErEr (i) @rs faerEr y = 0 (x-axis) o fa=g (1,0) ¥ (3, 0) A
FTEHT G | TT aT FHIHLT x°—4x +3=0 & & (1,0) T (3,0) &1 |

dq: x=1aT 3 7 x*—4x+3=0 & AFE® & |
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qH AR (Aebteaer Fafn)
TEl, A FHH X2 —4x +3=0
9T, X2 = 4X — 3 =y (AT

Sy =Xnn(i)

TAX— 3=V (i)

oa, IS (i) faaT 3@ (i) A% @t @IS X Ty F hel AHew (HehTeal,
y=x* de,

x | 3| 2| 1|0 1] 2
y | 9 | 4 | 1

y=4x—3 9
X 0 2
y -3 5
T THIHRITHT FHST HHewdATs A@IT=TTH @TSal,
Y
| = ]
T
W T
\[ s /
:
\\ P Y
1 YF4x-—
X'987E-5432~1\“/’23456789 X
3}/
7
%
!

AITaeRT Sr@Trer=AT aRTErer (i) @re faar @ (i) o =g AL, 1) ¥ B(3,9) AT Yfa=sed
TH B | AT B FI x Maemgses 137 3 &1 |

~ X =13
TIT x2-4x+3=0F A x=1 a1 3 & |
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I FHIET T AU G GHIEIH! A

(Quadratic and Simuttanuous linear equation)

AT (a1 @l 9o @Ias s el [Ogewdl HESA | TaU FHICTH &k
faeg @ @ ¥ a1 W@l B9 &5 | G99 A GHIEIH] @i (qRIE) AT fqdr
TS Yia=gee T favgees § ¥ GHTEROT T 3@ GHIHITH! B T |
T3l o U y=x>+2 T TG THR 4x-y=1 [T,

(@) A & qHIEETS giaearad fafaare ger e,

V=X (D)

AX-y=1....coooevenre..(il)

FHET (i) ATCy BT AT THIHIO (ji) AT IIq=aTd= e,
4x - (x*+2) =1

AYAT, 4x - x°—2-1=0
dg4T, x°-4x+3=0
qI9T, x*-3x—x+3=0
A4, x(x-3)-1(x-3)=0
4T, (x-3)(x-1)=0

qgar, (x-1)=0 ax=1

qgar, (x-3)=0 ~Xx=3

~Xx=14913

X I AT FHIHI (ji) AT ITET,
Ix-y =1

X = 1 IMET, y=4x - 1 = 4%x1-1=3
X = 3@y = 4x-1 = 4x3-1=11
A T3 THIHEESH! & (3,11) a1 (1,3) & |
(@) I FHEREEdTs Jq@ras fafyare g« e,
T FHIELT Y=X+2 e e (i)
FFaT 3@T AX-y=1..cccvooeeeeee e (i)
FHHW (i) T8 y=ax’+bx+c=0 T qa=1 M&l, a=1,b=037 ¢c=2
T St (vertex) (hK) = (— 2 20

" 2a’ 4a
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_( 0 4><1><2—0)
- 2x1’  4x1

=(0,2)
FHER (i) ATE AGTATAT IG@IST X Ty FT el AAE® fefar

-3 -2 -1 0 1 2 3
11 6 3 2 3 6 11

HiY THIHI (ii) a1
y =4x-1

X 0 1 2

y -1 3 7

IRTETET (i) T 3@T (ji) ATE A=A I@T3aT,
Y

H

b h

L
> U N W D N
—

—
.

=y
e~

>
=
_—
>

[
[N

©
o)
~
(o))
(s}
B
w
N
=

=
N
w
ey
w
o
~
[
©

- WY

T
gy Ul

=
ATfaepT Sr@TrersAT aRTErer (i) o faer @ (i) @ fages A(1,3) T B(3,11) AT
gfd=efad WU S T9F x FT AFe® 1 a7 3 & |
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1. e fafaa areorer = fE=1e

(F)y =2¢ @) y=4x*+5 @My =x2-1
(H)VZ%(XZJ“Z) @) Yy=x>+Xx+6 @ y=x2+x-2
2. [ fat@d FHTerer dart= fg=1ay :
(F)y =2x3 @) y=3x-10 (M y=4x3- 15

_1 3 1
(‘J)y—gx +E
3. ¥ e SHreReorel St f@={e

(F)y=4x*+8x+5 T x +y=3 @) y=x2—x-3¥x=y
(M) y=6x2-2x-15T7y=4x-3 (F) y=x*+2x-8%y=-5
4. =T FHEUATE A@T=T [afagRT & e |
(%) x*+2x-3=0 (@) 3x°+5x+2=0
(M) x>-5x+6=0 (%) x*-4x+4=0
5. 9 [SSUHT IRTETATH] THHI IT ARS8
() X @) L
” \\ JE\OS)
f | MLV /
T I nES
3 3 (514)
f\w / : /
X-98765-4321n1’34 6789X X987654321“12l 4 5 6 7| 8] 9
:x VA :x (3,07
H 5
. 2 w
| !
Y 0%
(m -
- 5 _}
‘3
11
(-,01\,: i i
{l 3] T
e

v

6. AT ARAR qTg HAATEEH ATH(Tee® Fal Hal a&l AUH @ ? Flal ddad
TR T |
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S 2 fHR=ARAT (Continuity)

2.0 qRMEARA (Review)

2.1

THEHT GATRA T q [GSUH TeAeED IR IAT NSl -

()

o UTHAEF TSR, IV AW, AAUNdH Ig@T T Addd dg@ewiad &
FHEAT HEIIE® B 7 Wmhwﬁmﬁé@mm?

o foafAd 7 fAveR wreme® e Siaa¥T ®el ®el ¥ el YURT AU
g ?

o T R HT HTHITT HIFT G¥Aiedd & H&dl [quIa&ies AFIq AT ?
EATETD HHD! JHGHT fAR=ARAT (Continuity in the order of set of numbers)
e fagus ag@eEdl HH AT T G AfqTsTT & Bl ? GARA T{erd |
(a) & ITRIaF AFEATEEA qAH =T AR=aRdr sErds 7

1 2 3 4 5 6 7

(b) & qUIgFeTd qeAeh! fo=THT fAR=awar sErsar ?

(C) & ATATa® ASIEw" qAD! [HAHT MIaxal TS S 7

< >

5 -4 -3 -2 0 1 2 3 4 5

AT fUeT IETEXVEEAT a T b AT ATEEEH IRl UEed 99 C WT
fee=ar areg, [l a T b #1355 fieT GS@EEH (=T a1 el o
qURT TS IRAMTT 3 | 9% ¢ AT @Rl ek [avgdT aredias el
gt g7 |

FAT T GRATHN I(€ TRISAT T FHT ISHT (Al I&T (b, ¢ AR
B ¥ YT AfdsTrers Jequl T&iid T |

o & T WHAU I T faeeads G A, 7

o F FHgATl FATHTHT TUHT HIAT ISP T@MHT I Y [Tge® ST AT, 7
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o TIAT THY TH ¥ FFAT TYX S g FATS AT TSTHT T el
fargeedls PR W7, AA FGATHl ASHT M=l qTEwg |

qUITEhe® FHAT IGUH T @AM T ATEAah TSI GT &I Fagarehl

AT FEwg; |

1.

2.(a)

(b)

(d)
(e)

e feuerr TereEdrs ARt e 9T JESIE

(a) 1 3@ 5 TFH TTHdH TS@IEH

(b) 83T 6 TFHHT JUISHE®

(c) -4 3@ +6 TFHEHT TUITSHE®
(d) -4 3@ +4 FFAH ATEI9F GSAEE
T [GSUHT A (I AGEATEH] [SATHE JEATHT & FRF G 7

TR(TF TGEATH o TG Hid 55 7
qTeRide AS@ITH ATTH TSI F(q &7 7

F AAAAT FAGHT TTHiF ASRAEEATS (qaT @I g dlhg 7

ArEaF ASEE T YTHAF qIRATEEH [HAATcHE JEATHT & Fieh & 7

feeay T TRt oTeaehT o1l T9%e IT6 Tl afe SE=®T JANT g+ el Ugal-
TS B TEIT TR |

AAaF ASREEATs IS W T3l dg@l @l fa={ed | Iad age
@M qUgHes ¥ ARAGF ASEERS  FA HAAT [MRdl el dihrg ?
TR THerd |

5.(a) T3l fazarel Aeaarsl 598 3 M. 8 1| S5 fawar yas faq fMe=aw &0

2 fofe =ge s | & T OMER Sad fawarer SwTg Hid & ¢ouwr
TSI |
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T3l faandier gAHr Afedrdl afedl o $.20 8 | yAF faq fReR &aer
IG ¥, 10 THT T GAHAT THEAT T Wvg | 20 [Gaeq FTFaT qUepl THAATS
LT YW @3 e 9 |

2.2: AGITEAETE Faqe! fafegrrarer @i (Investigation of discontinuity in graph):

TIaT HITSTHT FAH AIEE AR Bls A& F&T (97 Tvg, T |

qUTEH] ISR TEAIEAFHT AT THIdT FHlId & Hedl (Fag® [GguHm
B ! AR TR |

qd [aSUH WWEEHT T T ATH ATAEE & & g1 ¢ gahd THad |

(@) —p—+——+—F+—F+—P> () —0——F+—"+—F—+—>
0 1 2 3 4 5 0 1 2 3 4 5
®) —p———+—+—+—>  —o—F—t—+—+—+
0 1 2 3 4 5 0 1 2 3 4
o —p——t—e> & —@—F—F—F—F—
0 1 2 3 4 5 -5 4 3 2 1 0
(d) —p—o+——+—+—e> " <—"FfF+—+—@—
0 1 2 3 4 5 5 4 -3 2 1 0
(a) AT AMGUHT ASRATEEATE 0 MG 5 TFAH ATEAGF FFEATEE (AT AT
HUH TATSE | TGS TS 0 FATE 5 ¥ (0, 5) g |
(b) AT AfGUHT AZEEATS 0 ¥ 0 3@ 5 FHHEH AEdddh AF@EH A=Y
THTAI AUHI FAATIE | TS THATS 0 1 5 TH [0, 5) ifg= |
(c) AT WfGUHT TgAEEATs 0 M@ 5 ¥ 5 TFAHl ATAEGF A" IR
TATI AUHI AATIE | AT THATS 0 &1 5 THA (0, 5] W= |
(d) AT JEUH Jg@EEAs 0 @ 5 FHHH Addd AS@es MR
AT AUH AT | AT THATS 0 a1 5 TF [0, 5] «ifg=3 |
T AMGUHT AEATEEH 39 A-qH ISENEE qHE g, g4 ¥ Tgal AT

THTIT E ATTEE 36T qibeg, | AT (e), (f), (g), (h) AT AfaH, ol fag
FHTALT & g AAXAT & & g SARA Tl |
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T fegue dataaee Aeqad W favesdl JHiaH qrw adl gaswd THad |

Y
] P J
8
4
o
/ JiAN 4
3 3
1 T 1 \\r
PR P EEEECEEERR BN EEEEECEEERE 7] SN
N HHEERPE N EEEEENSES
2
- - s
Y/ Y4 Y¢
(a) (b) ()
~ N
| faguet w@neTes qel

(a) AT fasUe! @@= [a5 0 3@ 6 TF & Tk THIT &I (AR AT ACH S ?
(b) AT faguer o@rf=r & fawg '4' A1 TR dbl G 7
(c) @1 fegusr emrfear & favg '4' @7 afesig & 7
afs &7 T &4 fR=a fagar TR FEEr (break) ® T IHT % fagua MR
fawgaT fafeg=1 (discontinuous) WUHT AT | JZAT ASLATHT gap, hole, cusp T curve
@I TR IR aEveg |
EEHENES
1. o= uger Wi f4=1 (rational fraction) T

JaieT fGgual g | IH qE kA kA faegHr
fafea= g 7 foe 7

JHEM™

faguesl FETr=r=HT ATATAH TPl aoh HA fomg i
x=17% x=5 AT & (breakdown) B | IS &
g% x =17 x=5 #T fafeg= (discontinuous) |

2. a9 fesusl awe® (@) ¥ (b) H fR=war 3
fafegmrdTe Tamad T feoqul THar |

Y.
9|

<

N
)
)
)
W)
&)
o)
o)
~|
=)
|

Huol s bbb b

O

FS

v

<

<
o)
|
)
o)
~)
)

<% tol
=
™)
wl
£
)
o)
~

<
o)
&)
A
&)
~)
=)
)
w)
’S
)
o)

(a) (b)
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JHTE™

(a) fasusrr awvar fog x =0 3f@ x =7 &+ faf=usr g1 x =0 3f@ x=7
fo=raT o fage® FAM x =1 T x =3 AT & a% <l (break down)
T | A IHT qh AT famgeedT fates (discontinuous) |

(b) fezuer % @1 x = -4 G x =6 T f@faUHI T | x=-4 T x =6 &
forerT o famge® x = 1 AT a% Il ATATHT & W9 A [qgeedl
freey afs et sEwar g | a9d fagudt @ x = 1 WA fafsse

(discontinuous) ¥ ¥ [agE®HT Aldieg H¥=¥ (continuous) & |

1. aa fagua awhe® (i) &9 [Axad &9 [T qREa ¥ (i) &7 fagar brege
(discontinuous) &, TETEH |

x Y
(a) 9 (b)
5

8
7 7
s
4 A /
SO A /
2 2

: : N N

X654321_q1234567x X65.4.3.2.1_q12 4557X
2 o)
=3 =3
Y Y’

(c) (d)
Y
9 Y
8 9
- 8
n 7 va
S 6 A
2 S| /
i et
3 A/
211 1™ 5
Q 2
X _ A X _
JEEEEENILEEEEER NHEEEEE N EEEEECES

2 )
= 5
Y’ v’
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2.

qd [GgUaH ahe® -4 3@ +4 ¥ FHA [a5AT TR (continuous) ¥ & feregAT
fafeg (discontinuous) B, &R |

y
(a) : | )
| Q
A N
,1_ o \} 6 \.\
1 4
H -4 -3 2 'L_ 1 2 4 5 * 2
TIA TN NI .
5 f 2219 172 3 %3
-2
i \ |
& 4
(c) (d) A
\
1\\
s 4 7 2 |0 o —4‘14/—;/"_(5{_0 2 3 4 &
A9 , \\

AT drd JIaT [GHEAT a7 Aiigeedl IHX il ad faguel  arfaer
e |

I T 0-20 | 20-40 | 40-60 | 60-80 | 80 syw=T Wy

A ae®®l agel

JaT TATSHF ATIRHAT 9==T FH (is less than) T 9==T FEl (is more than)
Afsard aRERAT g fa=Ted | & MR=d favgar o ashewedl el
(continuity) ¥ fafssmrar (discontinuity) #T Jfqass TR 91T Iad Afqaaders
FETRISTH T TR |
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2.3

freaRaTe! arg@ia® TKifa (Notational Representation of Continuity)

T3 e f:ROR @5 f(x) = 2x - 1 FRT IR TRUHT & | THAT X = 2,
x =37 x =10 &aT f(2), f(3) Tf(10) &I HT HIq FIq g5, T |

T2l (2), f(3) T f(10) @5 FHHeT: fa=g 2, 3% 10 AT f(x) HAH A (value of

the function) 9= | Al IS qd QAT F&AT T Afheg; e
FATR! HIH TSI T@THT Afgehd T Alehes; |

1 ~ N Y o
afg f(x) = — T (0) 1 /T JS@I 7@ AT @I A= fovger &9qdr
@I Afebad | e, x= 0 T f(X) == T FelTbl HIF G g3 |

X

AT f(X) = X+3 TIAT Fel B | TEHT & T (IR & ardias Ggeaesd]
THE T |

X = 1.9, 1.99, 1.999, 1.9999... ATGHT f(x) FI HIT i gvg ? AT x = 2 AT
f(x) & A Fq g5 7 THEHT FARA THaE | I AlTSITRl ATIRAT A
fagues gedeEd A faqad |

% x =1.99 7 x = 1.999 HT f(x) I HIT UId &3 AYAT Fieh & 7

#® x=1.9% x = 1.9999 | FeAHh! AIFEEITAR F¥F oY FH g7 7

% X =2 ¥ x=1.9999 HT FeATH AIFEEH Tk 8¢ FH &7 7
% £(1.9999) &S TT=T T&T f(2) T HET SRR TG, 7

(aY

HITHT FETERITHT X BT /T ST ST 2 P AP §¢ v, AT 7 f(x) P A
f(2) &1 ASTF &3 |
x=1.9, 1.99, 1.999, 1.9999... &€ A5 x—2-0 AFAT x—2 TR A |
STEATE X HI ararare fawg 2 |1 qReia 9gar ar qedre R e
®1 (left hand limit) 77 | 1, lim f(x) = 5 &9 |

X—

g x agtere fovg a & ANE T JqATs x—>a AT x— a - 0 el Mg |
TJEAT AATATAT ®HAd f(x) FT AT SAATAE [a75 a AT AHIT AAATS

lim f(x) @ x lim f(x) 31 S |

x—-a~ x—=a—0

®iY f(X) = x+3 T AT x = 2,1, 2.01, 2.0001...... AT HATHI A Hid g3 7
A AR |

% £(2.001) @M% AT T £(2) T AR T 7

X =2.1,2.01, 2.0001...... qE x—2* AFAT x—-2+0 FRT TGS, TqH A9 X
FrAtETe fawg 2 & AtE T 9 &7 |
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L] Lim, f(x) @rg aratare fawg 2 A7 f(x) #T FE=T 79 (right hand limit)
af g |

ST x FAEE foeg a F1 ANF [, TAAE Lim HIGT x—at) TET TG |

WWWf(x)ao‘raTﬁTxTZJ, f(x)@rE fag a A1 sETETE f(X) P
AT A g |

Sq F fa7g x = a AT f(x) F AN qrATETe qRATYT ST /I T qmEiEre
AT FHTT A SR1ER §ragrl, ca&dl A& {75 a /1 f(x) P A=
A gfedia U JiiFwg, |

T@ars, M f0) = T f0) = P f(x) @fEs )

arf, f(x) =x + 3 ® @R " f(x) = " f(x) =5 & 1 5 AT g 2 @
f(x) T T qTH 9 |

afg & favemT gfeamira Serepl AT ¥ AHATT O T ATIGHT RT6R g7a. 9
I+ faregHT e MR=aR (continuous) & WHT W& i,

Fear
g weaq f(x) # fag x = a AT aRWIa wAART A fa) T AT A
lm £ (x) Teh ATTHT SRTER 9T favg a AT HeAd f(x) T fAeeawar g swfqws |

x—-a

1L @ ™ f(x)@TE AT aetE |
(b) o f(x) TE ATEH FEE
© ™ f(x)@TE AR AT |

(d) fovg x=.a AT & f(x) H FRAT g7 AaATATS qGhAHT ACTel |
2. f(x) = x+1 T3aT aAT&dtass "9 TUHT (real valued) FaT 3 |

(@ x=1.9,1.99,1.999 T 1.9999 HT f(x) I HIT Hid g ? TAT MITRIH |

(b) x=2.1,2.01,2.001, T 2.0001 AT f(x) H AT Hid g3 ? AT AMSTRIH |

(c) f(2) T &= 7 9T AMIARI |

(@ 55 FO0T R £ (o) FT A FT F EH 7 ST |

(e) & fag x=2 AT f(x) M= g8 ? 9T AMSAR |

119



3.

f(x)=x+2j 1<x <2

(@)
(b)
(©)
(d)

4x—2j x >29Rryg g |

x =1.99 gaT f(x) T HAH AT TS |

x =2.01 &a1 f(x) %I AF 9T ST |

li li ~ N
ST fEOT T () A G FT g 7 Il d SR |

x—2%

F x = 2 | ®ad f(x) MR g7 7 9T SIS He |

el i SframwT FMR=aRaT (continuity) W TR FEl el YART HUR B 7
UTSAYEARH] ATAA T AT Frazddald @roll T HATAT AR Aol
asaTanﬁquwﬁmTqﬁwaﬁwwﬁrwwwmnWHﬁmw
JTaEART TIHT FHEATHSHT TEqd THard |
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T 3 AfeH T (Matrix)

3.0 YRrEA® (Review)
o fagusr Afcades deqaa T A+ fafegd qedesdr ga%d e |

8 0 2 10
A=[2 5 7 B=s -1 3| c=l6 5| D=2 7 %]
4 6 4 2 3

(%) HITIHT HidaqaEdb HH Bid Bid S 7

(@) FA % HicHE® SAgd Hlbrg, ?

() & Hicages A T B qUESHT ART afvdrid S ¢ aivwiid g4 e & & 7
qRATd 9T AB I U Hid g7

() 3A—2D %l HIF Hid g 7
o e #gw A= [T P
(@) #fer AT #fd g7 7
@) #fgres AT (AN #1 F1 FF&d 575 7
([ A2 B | BT 87 ?
(&) % Higk ATA=I =3 7 FHEHI HIUHT JITeEed! AAT Gkl T [Tehy
fepTeard |
3.1 Afewd feafmme (Determinant of a Matrix)
fegu®r A EER AT AFIT W [ TeAewd FAhRd TR

o S

(%) feSua IgeTdl @ FLl B 7

(@) ASREEH TS a5 T SISl WAls & AT, ?
() IHT AT STATEEHT HUHT AT [FLTAEE & & & 7

HIIHT TgRIeedl GAEeHed edadl T3l AT Ig@l & | JIA1 Ugdl
TSI T USAl @eY G | AT UFA 1x1 FHH ATHT ANHR T @l | qET
JIRTH SEATHT T3 IS4 T q5 87 S | AT 2X2 FH AUH TPR &l
2T | YoUF IS T ErATdls HKUH 35 STST (@le%w [geXiHrvadl dgahd af | |8]

T |2 3|mwm&rw&r&,@mﬁ{|
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AET T USAAH! ®IAT AVNERAT AATGY AFGUST AS@IMEwH! TEAATHIT
STEATE 35 Ael IIST Y@ewd URUH 578, TS (S Arre A= | AMHR
Hfeagel AT fearfAde WM&t dfdg | a1 #fcrdl feaxfade e
afe\Ter €7 1 Afe A= [aij] TS AMMHR AicH 9, dfcad A #1 feazfamwearg
Dar Det. Adr |A| o SHTS= |

3.1.1 T ®¥ Afcagar fezta (Determinant of order one matrix)
afg F AR AlCHHl TSI USHT T USA X B 99 AT HIgHIh!
feafarvaars U FwHHI Hlcaaa! fexfAdee 9w | 1x1 FHH ATH THER
Higagert fgefavre AM @1 ATHTT e g7 | @+, A = [a], T=er 1x1
WW@%WWW |Al = |al| =a && | B=[-7], T3l 1x1 &H
HUH A MeR g o, fezfia=e -7 = |-7| = -7 §= |
av —7 %1 [MR9e&r w19 (absolute value) = |—7| = 7 &5 |
3.1.2 3§ Fw¥ Afgama fezfAm=e (Determinant of order two matrix)
ATAATE, ATEIRT AR T @ewl Fel e faawurers aq feazfamre
FereAta Afauast 3 |
SREE] C°Td
TATET I
&) A [TaRoHT ATl ¥ @l vde® & & B 7
@) AT T ool M9 & & TATTHT bl S 7
M) I faarorare a=d (balance) FE<T HebTed Al 7
ATieRT faaRo T Sahe W IIE (epd HebTetard |

2x2 F AR =l e fawur (principal diagonal) 1 s ofiv@es
T gerad fa@ul (secondary diagonal) AT @@= ofivee® TEd S |

TR = qod, 956 AT, @9 = °UXATSl, &R

FJAT = AT - G

A& [qRUHT AUHT AR idewdre e [dHuHT TUH ol [qavo
AR Foq (e |

EES |C d| | _7|ﬁmwﬁﬁmﬁl@?mm?wm|

H%HWWEWW?EWWWWW
Fé?{ﬁ:l‘rlm Tz FAEA HicHH (XA W | feaxtadTasd

122



TeeEHd &I fawul (principle diagonal) ¥ @ew@® fa@ul (secondary
diagonal) T TEEIE U TR fAwTEwh TUHRATS TaTSal I g A o

T2 HHB HicHIHl fgefar~a®h AT 2T |
aeEr A = [2 g],mzxzﬁmﬂﬁ;ﬂaw,ﬁﬁwAaﬁ

feazfaa=eame Det. A, D ar |A| & s |
itz A= [ 1] ezt |A] = | b|€|ﬂa@|
c d c d
T _ a b(_) _ Y c
aqy, |A|_|c><\d(+| =ad —bc &8 | ¥&l, a, b, ¢, d 7% g A

)
1 I5E® (elements) T ad - be @T% |A| # fawR wiH=g |

TR
LA M= [} 2] A M A e e
QHE™
wiM= 3 2] MI=[; % |zax(7)-3x2=-28-6=-34

3.13 UsW Aigd T @iHAsM THA HAigaq (Singular and Non Singular
Matrix)
T ANER HgH TH [garfadee 99 7 g7 99 AIATs Thd Hida
(singular matrix) 9= | afs TMHR AR A G T |[A| = 0 FTTAT A THA
Hfew &1 |

Iﬂ‘rﬁ,A:[i f]mz |A|=|?L 12|:8><1—4><2:8—8:O

qagd, A T3l Tehd HlgHT &l |

TIT AFR AigH FTAHN fgexiiee W 97T g AqATE WMHAET Tehel
#fe (non singular matrix) A+ | agarg fHafag dfcem 9fq afq4=g | 3fg
FAMHR AT A B ¥ |A| # 0 IUAT A WA Thed AidaT &l |

. . _[8 2 _ 18 2|_ _ _
m—’ﬁ’B‘LL S]sqq, |B|—|4 5|_8x5—4x2—4078—32=ﬁ0
qqY, B U3l @IH@Ee Thd AT &l |
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|2x |—0WQX$[WH&F°FFF|%WI

JHTI™

2

[ 4]=0
AGET, 2x X4 —4x X3x =0
qIGT, 8X - 12x2 =0
q9ar, 4x (2-3x) =0

.'.x:06|T33
3. atta= [ lee=[* 2] s wer wE  |AB| = |AllB
T
Tet, A=[2 4] 1A = | 3| 20 +6=-14
B_[43 5] Bl = | 3 5|:20+6:26

o, |Al|B| = -14x26 = -364
] FR A s R Ex
20 16

qad, |AB| = |A||B| T 74T |

|AB| = | = 29 (-16) - 20 X(-5) = -364

1. feue feefraa 7 Fereter

6 -3 CosA —sinA
(@ |-8| (b) |4 7| (©) |sinA cosA

N ) B O P I Gl M A
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fegue dfcqd feafamme®t AW MeTelee -

@ 6] (b) [~12] © [3 7
o[ El el a0l
fF SET X A T SR,
-3 x| _ 5 =2|_
@ |5 5]=9 ® |5 Z3l=1
® |5 gl=0 @[5 nl= 3
iz p= [ 2lvQ= [ 3] v fe b feafie
[T
(@) 2P +3Q (b) 4P — 2Q © 3PQ
(a) afz A= B _f]? B= [431 ‘62] U, TR T |AB| = |A|[B|
) A p=[> 2]zQ= [l TJ| s e v - pal = IPllQl
ui%:l\/lz[i _13]?N=[:i f]wq MN T NM &I feazfqve o
TSR |

(a) aﬁ:A:[g _42] AU, 2A%- 5A + 2| & feeifAave 9a1 TMIe™ | el
| T3l 2x2 %I Tkl HidaHd 2 |

(b) zrﬁaA:B _42]?3:[‘13 _02] 9T, 5A — 2B + 31 %7 feaxfaiee
U7 AS e, el | TIaT 2x2 &l Tehlg HigH &l |
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3.2 faadia afes (Inverse Matrix)

TAFT ASH AT AIEAATEE AAAT T FARA T

3x= =1, mx= =1
3 m
(@) HITIH ASRAEEH UARA 1 A5 & A, ?

@) 3?§WWWE§?%m?$WQﬁT#@WE?

(1) HigaTB THIHE T Fh ¥ AT [U<Ia [T A & &l 7

AqHAHT 39 TSR TUEHA 1 AR &, 1 TS ThreAs a9 (Identity
1

element) & | 3 &1 faadrq Fger 31 ar ga‘rlaﬁrnﬁm?iwﬁrm

faodra e g1 | Ife g5 el FS@T UA &1 THcHsE AT (1) A A or

I% ASEATEE Uk AHH [aaad (Inverse) Ewa | ET F Jois a7 dfaa A

(1A] # 0) &1 @i faara Al adr s Afeg

0, (a+tb) B AT & g 7 < Fawdi & g 7 x g A O T T

qGF AT, ? BARA T Y (AhTeerd |

, 13 5 -3 5 . s S

qHEL A= [2 3] TB= [2 _3] TT ATaT 2x2 F TMER AfcHaes

el

#e, AB T BA UH T |

3 5][—3 5]=—9+10 15—15]= 1 0]:|

2 3ll2 —317l-6+6 10-917lo 1

ea= G =lels” 0lol=ho ql=

AB=|

- AB =BA = I, ST&l, |, T3l 2x2 &I Tehg AigaHT 2T |
Tel, A ® faa dfca B el 99 B &1 faudra A A &1 |

afg ®F TSI AN HGH A (A% 0)F AT LT FHTP AHbT a7 Aicr B
AT G T AB=BA =1 T (I&T, | TIaT 2x2 &1 THg Hica &) 99 AT B
TF ATTEHT g0 dfcrae® g1 | T8l A &I fqura Afea B &7 | J9ars Al
JfE=g | 99T, B= A1 T A=B! g |

® uf v Gfeam @facde twa #fgr (Nonsingular matrix) STaT 9T
faadra dica TR g7 |
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feguer 2 x 2 Afzager faqda Afgam T TSN iR

ardt, A= 2 g]m,|A|=|EC‘ 'g| =ad - bc # 0 (7 7)
wnaie!

o e S

A Al=]

S | R P

ap + br aq+bs]:[1 0
0 1

T, [cp +dr cq+ds

SRTeR HigHHl [HIH FER,

ap+tbr=1................ (1) aq+bs=0................ (111)
cp+dr=0................ (i) cqt+ds=1................ (1v)
d -c

FHI (i) T (i) 8 TRl p =

T
ad—bc ad—bc

T (jii) 7 (iv) 7 T, = —— T 5= —2

ad—bc ad—bc

A=
—¢ a ad-bc L—¢ a

d -b
ad—bc M] - _1 [ d —b]

ad—bc ad—bc

o= N

aqd, fegusl Aicads [quira Afca Marar qer fa@vsr aaeeedl ™
AT T A [Ihuhl FeReE! (e qeaad TRl fgaxfadrad 9RT IS, |

g A= [2 H]‘mz Al= ﬁ[_dc _ab] Stef, ad—bc =|A| # 0

3.2.1 faudia #fgees EEE (Properties of Inverse Matrix)

HigHH! ST UEE & & 8 7 FABA Terd | faudia HigHs e
e TRIE0 TR |

@ A AL=AL A= @) (AB)'=B1 A’
() (A—l)—1: A (]T) (AT)-l :(A-I)T
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%% aft 2 x 2 Afeww A = [2 g]a?r?q'qfraﬁfgwﬁmwwmﬁm

@) |A], i.e. ad - bc IdT TTIA
(@) Hfcasl 7@ fa@ur (principal/leading diagonal) AT WU#T dETeEH
T FeEE T | i.e. [d a] sEars disjoint Afea A= |

(1) ekl Tl (secondary diagonal) #1 Fe=rew®! e afvade T

ie. [—dc _ab
(=) W,@Al—ﬁ[_dc _: FERT
7t A [_24 73]%411 Al 9T FEEEN |
FETE
a%T“,A=[_24 _73],|A|:|2 ‘3|=14—12=2

Al =2#0 ~ Al giearia g |

|A| [4 ]

i Y-

i, | 2, ) fwde a2 32 e
uﬁnﬁw[zm 7] Fﬂﬂ'&ﬁﬂﬁ‘ﬂ[ 4]%411 m ¥ n & A 9T
TSR |

Y

oo, AR, Al =

Tet, ", A = [Zm 7],B= _95 ﬂ

gfc A ® fauRia #fead B 9, AB = | 55 |

e, 20 ;H—gs E]Z[(l) g

18m—35 2mn+2871_1 O
aw’[45—45 5n + 36 ‘[0
FRTeR AfgR! MaHeTaR,

18m —35=1......() 2mn + 28 =0......... (i) 5n+36=1.......... (iii)
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FHTRRT (i) AT THFT (jii) AT

A94a1, 18m —35=1 d94d1, 5n+36=1

Ag4ar, 18m =1 +35 A94T, bn=1- 36

qIAT, M= 2 =2 qqET, N = == -7
18 5

qaad, m=23n=-753 |

1

3. (®

feguar #icwmes UH THed ? fades UF aaHr faoid dfed S 990
TSR |

@a=[; JJre=[% 31 ®a=[; {re=[1, 7

(c)A:[_53 Slre=[2 3

2 3 5

@[ ® 2 7] ©[5 4l

3 0 cosA —sinA 1 2
(d) [6 8 (e) [sinA cosA] (f) [; 6]
)uﬁﬁﬁw[g ;]aﬁrfaqﬁ?rfrﬁaw[_zs :Il]wp?qaﬁw*aﬁmﬁﬁ?u

2x —9 3 5

wi%:ﬁﬁgw[_xy xg]aﬁi%rqﬁ?rﬁﬁ;w[yx]WX?ya?rW
fTepTe e |

Wﬁ'ﬁﬁw[zén g]aﬁi‘aqﬁ?rf@w[_gs Z]wqm?na?rmﬂmaw

TSR |
dea=l JeB=[ Jm

(@) Atz B! et | (b) (AB)* eI Te |
(c) (AB)!=B1. Aladre THEN |

wa=[,

@ A.Al=AL A= () (ATy1=(AY)T

] WU, TRIETT T
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3.3 T I@gE TG WG THE0 Aigay fafiare g« (Solving Simultaneous
Equation of two Variables by Marix method)

T FTAgEd AT WA FHEUEEATS [qiq fafgewde g T |ideg, |

)

fafireserr ameaT fiea FeeEdT degae MRAdST B | TG ISHT Bigagare
QU UTEEH] g1 T fafy Sl deaa= T &) |
FEt, AT, T TATAHT I TG THTRER (et

aix thyy=cy........ (1)

ax +hay =co........ (ii) (STeT, a1, az, by, bz, €17 C2, =R ANTEE &)

FHE (i) T (ii) A5 AiCHIHT BIHT T,

a; b

[azl b:] [;C/] - [2]

A94T, AX = B (/1) STel, A = [2; Eﬂ X = [;] 2B =[]
af |Al # 09T,

w9, (A1 A)X = A1B (= TR o AL IO )
qIAT, IX=AB (v AT.A=])

~X=A1B (< 1X = X)
9, XT AL B HicHIgEmd FHd Jedewdls aRer W [GgUH Fae® X T Y

P HIAEE [HhTed Alheg |

)

AT

1. TaSUH FHEEEATS ax + by = ¢ H TEIAT HATIY T, (W& 4, b T ¢
o TRT &) AMG FH THEITHAT FHA FAA ART ATCHT AR T0EF 0

2. T THIBIUHT X Ty B UNSHe®d! HidaIas AW, TAeeh] HdHadTs X

T T FTA RTEED! (I THIFLITHT IAT TUHT) HCHIATS B o TATST T
AfaTaTdTS AX = B &I @EIHT FAET

3. AWQ |A| # 0 ATHAT A FT faqdra Afaa Mo

4. AR faeda wfea (A1) ¥ #fgR B IO T

5. X T ALB HAlcHe®sdl gHEad Geewdls aREay T qde® X Ty &
AHE® (ehled |
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afg |A| = 0 AT TEgURT THHEEH U TUIATT TEIT Ear | TXAT TaeT
feT TEEE FHMR 9UR a7 @ietR &l o | A9 |A| # 0 9T THHTH
Tehel FHTATT (unique solution) &7 | T |A| # 0 TURT FFLATHT AT faguet
FHERUEEH B T Alhrs, |

feguar aHrEEEars  Afcw fafaere g T ¢
X-2y=-7, 3x+7y=5

AT (i) T (i) @S Afgarae] ®IAT o,
5 F101=[5]

FaT, AX = B W, A = [3 ]x [y]?B[7]

5
qqdr, X=A1B............ (iii)
1 =2 _
|A|_|3 : |—7+6—13¢0
AR THIHEED Thel A &7, |

mneil

=55 Al

qq FHEI (jii) ATE,

M =515 Al

1 [—49 + 10]

Tyl = 51 2145

T _ 1 [—39

=[]

wX=-3,y=2

JY4T,

=% =% =X
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x 2y 2x  y
qHET
s 1,1 _ )

aeT, ;"'5—8 ........ (1)

11 _ .

=y 1....... (11)
I'-'T'ﬁ,l:a l:b

x y

o, A () e a+-b=8, 2a+b=16. ... (iii)
FAF (i) e ~a-b=-1, a-20=-2....... (iv)
AR (iii) T (iv) A5 Afeae! ®IAT o,

e P

1 =21lb -2

FIAT, AX = B Tl A:[i _12]7)(:[2]; B=i§]

Al=[" |=-4-1=5=0

HIfepT THTFTEEHT Thed THTATT &7, |
aa Al= i[—z —1] _ i[—z —1]
’ aAll-1 2 -sl-1 2

q: FHIE (iii) oM<,

HEE I [
3242

9, [Z] - —LS [:16—4

o 3] = [
o 7] - [§ »a=6.b=4

1 1

a:—:6, b===4
x y

x=l oyt

R _6')/_4
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1

4. (&)

ﬁm%«f@ammmﬁaqmwnﬁwmxz[y] 1 W
ERICLEEE

>

@ [ SIG-E o [ Bl

A [ I P [ i
fegusr SireT THIHEER! Afca fafuare & THEA
(@) 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
feguept SiTeT AHIFEwH Hidad fafaare a1 T e ¢

X _ o X _py= 3422 5.3
(a)3 . 2, . 4y =2 (b) x+3v 18, 5 9
2x+4 _  40-3x E 5_2 )
© Z-=y== (d) 1, 2==-4

STET FHIHRUEE X+ 3y =5 ¥ 2x-3y—1<‘*ﬂ's’
) HicHTeT ®IHT TETel< |

AN % AT FHRREED] Uehed AU &7 7
(3) IHT FHIFEE & A |

g) el THIEE® 2x + 5y =2 T 3x -5y =3drs

) APl ®IHT e |
AN & AT HIRRUTEEH Tehel FHTATT 87, 7
3) IFT THIHUES & Tl |
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3.4 HWRH IR (Cramer’s Rule)

(Cramer’s Rule) 95 | HTHRPT A TN T 35 TAgHT @I THIHIITH]
fre fafea afvesrT &d T didg -

aix+byy=ci.......... (1)
aX+hby=co........... (2), 5T&l, a1, az, by, by =1 SEE & |
FHHI (1) TS by & T FHIHI (2) A% by o UM T & 4T,
aibox + biboy = baCy ........... (3)
_ agbax + biboy = bica .......... 4)
(a1 b2 — azb1)x = baCi- bic?
b,ci—b4cC |C1 o1 D1
— D2€17D1C2 _ Ic2 b2l _P1 >
FA, X = A T (HTHT)
a2 b2
T, AHRRT (1) ATE @ o T FHH (2) TS ag o 7O T & TaT,
a1dX + a2y = axCy ........... (5)
a1dX + aithoy = aico ........... (6)
(a2by — a1b2) y = a2c1- a1c2
aci—a;c |a1 < D2
— @2€1—a1C2 _ |la2 c2l _ Y4 =
HA, Y= = ol 5T = (M
a2 b2

wﬁ,wﬁaﬂw,x:%? y:% g | D08 | gfd D=0 wWTAT
X Ty & AIFE® (ebTer Afeba, e,

D = 39 IHTHIIET HUHT X T y FT UTGHFEEH (g Tva

D; = D &l Ufgdl A&THT HUHT a1 T ap I SISHT A=RE® C1 T Cp I [AehrerarT
ga;iiqﬁ"a

D, = D & IAT dA&<HT AUHT by T by &1 STSHT H=REE €1 T Cp ! [ehTelap
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T AALH W FHHOE FAI AW (Cramer’s Rule) FE & T
TS FioRaT

1. feSus FHEHEEATS ax + by = ¢ &1 @&IAT MR e et a, b ¢
3ot JTRT &9 | ATG el THIBIUET Fe =el AT TICHT T TMEF 0
e

2. 2%[ ;\qr_r‘ PUTh] X Ehlr 1°|U |§;€E1 th:r ]QU 3;55? EEK ?Tﬁ“a é 5513@” F‘I\lg_d\

3. 39 FHIHUHT X Ty T UNEHEEH! (g H=aars D of Igbd T A
fTepTe | &, D %1 dfgell @Evel a; ¥ ap I SISHT H=IRE® € T C2
Gl TFH! fgatar=a D17 D & AT deXhl by T by FI IISHT A=RE®
1 ¥ C @ fee=favea D, e

4. aﬁfD;tOﬂw,x:%? yZ%Q}rWTﬁ

faguat FHIEREE HTHR MIH (Cramer’s Rule) e &4 T84
3x+5y=21,2x+3y=13

AT

7gt, fagusr THIERITEEEH X Ty T TNEHE® T AT ARTATS T,
X B UTSH YR OMGH A=A AR

3 5 21
2 3 13
99, D, D1 ¥ D, &1 AT fHepTea,
D:|3 5|=9-1O:-l
2 3
21
D1=| 5|=63—65:-2
13 3
3 21
D = | | =30 42=-
2 5 13 39 3
A, HAY FIHATER,
_ D1 _ -2 _ _Db2 _ -3 _
X= 5572 y=5=573

T, Xx=2 37 y=353 |
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1.

feguert qHiETuEES wIER 997 (Cramer’s Rule) TN T &6 THa
(@ 4x—-3y=-1, 3x+4y=18 (b) 2x—-3y=3, 4x-y=1

() 2x—-5y =4, 4x+y=30 (d) 3x+2y+9=0,2x—3y=-6
(e) 2(x-1) =y T 3(x-1)=-4y

(f) 8x+11=3y-20, 6y-15=-2x+ 11

feguet gHIEuEES HIR a7 (Cramer’s Rule) TN T &6 THaH
(a)

E_z_y:_ll 3_x+7_y:1 (b) i+§:58’ Z+E:67
7 7 5 1 x y X y

x+1 _ y+3 _x-y
© =5 =%
W FHFUES  FAGTerd | Al FHIERUAE HhAY g W T Ed

[N
THeld |
> =~

(d) §x+y:1, %x+y:%
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[RERIECADITIS]

(Co-ordinate Geometry)

40 YAEA®T (Review)

fomgE® P(xy,y1) T Q(xz,y,) B A9 PQ & &¥aMg, PQ & ¥Hebrd T PQ &I

TeATag HI Hid

&9 | EA%Rd TR |

qABT JdF AALITHT WA W@l AB %l FHIEHIUR EEY H&l g7 ¢ THEHI

FARA TR |

(i) 1™ (M) = tand T y-@UE (OC) = ¢ WU

Y
A Py}~
B T [ ] N
o 14
i I_ | -
X 0 > X
A M
YV

(i) x-@vg (OA)=av?y-@ug (OB) = b WU,

Y
A

T B(o, b)
b
|
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(iii) ST fog O 3@ AB I# &I aF T OP = p ¥ OP o X- HALTHT TATTHI
BT ZPOX = O TUH

YA

v/ B(o,b)

X' X
(iv) “FFE (M) = tand ¥ @5 P(X1,y:) HUX S,
B
A
Y P(x1, y1)
I
X' < \ 8 0 l > X
A
v
v
(v) fovgE® P(x1, y1) T Q(Xz, Y2) WU T,
Y
1 Q(x2, y2)
P(x,y)
X < 0 » X
v
Y

F qUIse®d TdT AST HUH! THIHEIUEE dad EeTeed] Hd g ?
THEAT AR TR |
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iii. Xxcosa+ysina=p
iv. y-yi=m(x-x;)T
v.oyy=Et (- x)
S, TIA @R ATIRI FHEEBIT ax + by + ¢ = 0 &g A AT JHIOTE
ETEE Y = mX + ¢, =+ =1 T xcosa +ysina = p AT FEeaT HEIA (TS I
TG 7 THEAT AR T Al T&qd THad |
41 T3 G @ESEFAH B (Angle between two straight lines)
T ForTEEd SaAlhd TRl

C B
0 a
0
A
D
7411
A B
C D
T 4.1.2
C
A 1 B
0
D
faT4.1.3
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e 4.1.1 /1 &« W@E& AB T CD favg O AT FIfdaT ol FlleE AA0D=0
T ABOD = afe= & FFwg &, [ 7 o+ 0 = 180° &, Il NS4 |

e fo 4.1.2 AT AB//CD & | T a€ITAT AB T CD for=rebr whifores Tavereht
AT FATR THEIE | I =T 4.1.3 AT CDLAB & | % 4COB = ABOD =
ZAOD = £COA=90° &, fba ? IdT TSR |

Y
S
P
C o
0
0
X 0 ' X
0 B A
R Q
Yl
T 4.1.4

AR [o=HT HebTd @Ug ®IHT XA W@T PQ I FHIHI y = myx + ¢; ¥ ARA
@1 RS 1 GHIHET y = MpX + G AHT | FT 4.1.4 W IR W@E® PQ ¥ RS
fa=g C #T *Ifdar £QCR =03 £QCS = o TTHI B | PQ o X- A& TATHE
fT9TT AT IATUHT FIT £PAX = 0; T RS o ATTH HT ASBX= 0, T | Td my=
tanB; T my = tan0; g7 |

o 4.1.4 91 ACAX=4ACB+ACBA [ &7 7]

FY4AT, 01= 6+ 0,

FAY4T, 0 = 0;:- 0,

~ tan 6 =tan (6:1- 02)

tan6,—tanB,

AI4T, tanh = ———
1+tan6.tanB,
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-m,

9T, tand = ——2

1+m1.m2

T, o =180°- 0
tana = tan(180°- )

=-tan 0

_ _ my-my

- 1+m1.m2

1+m1.m2
e, 9=tan‘1(i w)m |
1+m1.m2 >

N 1 1
q:ii? coto = = =
! tan® i&
1+mq.mp
1+m1. my

= +—1 2 g5

- mq_m,
A @E® PQ T RS ATTHHT FHMIAY G 9 AT (@Iewia=ehl HIUeTs 6 = 0°
ST 180° T Althrey ¥ o AARATHT tan 6= 0 & |

TET + 2 = ()

- 1+m,.m,

BTW, ml_m2=0

BTW, m; = m,

T ATTGHT FHMTY FTA @I FHehlaae sR1a grar |

UL, WA W@EE PQ T RS ATTHHT o+l B 94 0 = 90° &7 |
cote = cot 90°

ey, LEMamz _
mq—myp

AI4T, 1+ mqy.m, =0

?JW, ml_mz = _1

AT T g XA TR AH FHehae® my T m, S 99 my.m, = —1 FAT
BRTTEER] AR -1 & |

Ife T WA [WEwdls AR & aX + by + €= 0 T ax + boy+c,= 0 BT 9
AT Y@EEH FHhd my ¥ m, AT NS | O T@EBa=dl B 0 T 99
tand = + —"2 F{ m; T m, B AF FAEET TT O H HAWF T

N
SEISEGEEE
ST

1+m;.m,
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A

(a) T TW@IEE 3x-2y-5=0F 4x+y-7 =0 {a=repl AR IT MG |

(b) ¥ W@E® X =5y -3 T 3y =X -4 [o=ehl ATTHHOT IAqT AMI 64 |
A

()

(b)

TEl, 3x -2y -5 =0 ATE bl GUE BIH TGAT,
2y =3x-5

T (my) =

TS TR, 4x +y = -7 TS HFE GUL BIAT FIAT,
ALAT, y = —4x -7

~ R (my) = —4

od, af 0 fagUdT T T@EEa=h B &l A,

]

|

= tan't[ 4 212

|7 1+m;.m,

0

[ 3
)

_ 3
| 1+E(_4)

3+8
-2 _
2—12

2

= tan

+

= tan

L
[T 10
= tan'[1.1] (FIAHIUHT ATNT gaTcHe AT AT fean)

=47.73°

= tan

X=5y-3
e, 5y =x + 3

TIAT, y=<x + 2
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= tan'l(— 81) (AT SBTOTERT AT FIOTCHeR HTETT fefar)
= tan}(—0.125)
=172.88°

Iiq A T@E® ax—y—7=0% 3y +x— 9 =0 ATTHH T+ T 9 a & qA
AT TSR |

QHTEIM
T&l, ax-y-7 =0
ALAT, y = ax —/

< BT (my) =a
T y+x—-9=0
3T%F>|T,y=_?1x+3
- A (my) =
o, fa3UH I TEEE ATTGHT TF AUHT
m;m, = —1
F,a(3) = -1

~a=3
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fawg (2, 3) WUR ST T @1 5x - 4y + 3 = 0 &M FHTATR & @Rl FHIHII Tl
TSN |

QHI
&l 5x—4y +3=0
94T, 4y = 5x + 3

5 3 .
3T?]_°|T,yzzx+z .............................. (1)

. 5
.o ﬂjaﬁa (ml) =Z

wY, a5 (2, 3) 9UR ST T@r

Y —Y1=m; (X —Xi)

AFAT, Y—3=Mo(X —2) oo, (i1)
A&, FHEW (i) ¥ (i) o fa T@E® GHE qUH,
m; = my

5
So mZ = Z
HiY, m, & AT THET (ii) AT Faeqma+ T,
y-3=2 (x-2)

ATAT, 5x — 10 =4y - 12
AIAT, 5x -4y +2=0
qT: ATAYAF TETHT THIHI 5X — 4y +2 =0 2T |

g (7, 1) 90 S T4 5x + 7y + 12 = 0 T oF g4 @Ihl FHIEBO Il
TSR |

REICIES

el W@l 5x + 7y + 12 =0 (i) B FHhd my A9
— x T TOTTEH

m1: +
Y @I UTgH

-5
7
o, faeg (7,1) 9UR ST 3@l FHIEHT
y-y1= maz(X — X1)
FAT, Y12 MoK, (i)
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Tfg FHEHI (i) T (i) o &7 W@ew a9 g 9
m;m, = —1
T, 2 m, = -1

JI4l, m, =§
%Y, m, FT ATH FHET (ji) AT FaedTI= TaT,
y-1= 5 ()

AYET, 7x—49 =5y -5

AYET, 7x -5y —44=0

AT ATALTH T@ThI THIHIT 7X —5y—44=0 2T |

g (2, 3) YU 9 9T X — 3y — 2 = 0 & 45° & HO IASH (@EEH
FHIEHIT qAqT AR |

QHTE™

Tgl, 7@l x—3y—2=0 (i)l HbE m; 97
_ —x I TEH
Y @ s
-1
-3
1
T3
HR, (2, 3) HUX T G TGTRT FHIEI

Y —y1= mMz(X — Xq1)

ms

FLAT Y — 3= MoK = 2)reeeeeeeereeeenaen, (ii)
A, FHIERT (i) T (ii) & fa T@Teeia=rel HIor 45° TUHTA
tan 450 = i w

1+m1.m2

1

1m,
Foarl = + 2

1+§-m2

1-3mp

31'917’”', 1= i ﬁ
3
1—3m2

FIET 1= +

3+m2
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geTeHe o (+) o,
_ 1—3m2
T 34m,

AT, 3+ m, = 1-3m,
HIAT, 4m,= -2

AT, my=—~

T HUTcHS oA (-) T,
1—3m2
3+m2

1=—

AIAT, 3+ my= -1+ 3m;

qgqET, 4 =2m,

ATET, my=2

A, m,FT ATHE® FHAT. FHIE (ji) TTITIT TaT,

y-3= = (x-2)

AT, 2y—6=—X+2

A4, x+2y-8=0

Ty-3=2(x-2)

AT, y—-3=2x—-4

AIAT, 2x -y -1=0

AT ATIITF THIFUEE X +2y—8=07 2x—y—1=0 &1 |
fage® (2, 3) T (10, 15) ST T@IEUSH AFATIHEHl THIHIU TAT AMMITRH
JHE
T&l, (2,3) T (10,15) SIS Y@EUSH HATAFH! MIeTgh

— (X1+X2 Y1+Y2)
2 7 2
_ (2+10 3+15)
“\ 2’ 2
=(6,9)

T (2,3)7(10,15) SIS T@Thl ¥Hebla
_15-3
M1 =12
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_ 12 _3

8 2

gfe, AFTIHH FHHE m, G A

3
g, - my = -1
2
e’TW,mZ —_5 _|
y—y; = my(x —xq)

S, y— 9= (x—6)

ml'mz = _1

B(2,3) B(10,15)

9, 3y — 27 = —2x + 12

9, 2x +3y —39=0
A ATATIRH] THIHLT 2x + 3y — 39 = 0 2T |

1.

(a)
(b)
(©)
(d)
(€)

T2 WA TEIEE Y= MiX + €1 T Y = MpX + C; [o=Iehl I HicT g 7

.

T2 WX WEE ATTHHAT ¥ g ¥ AR g1 AaedEe® eleld |

)

~

AIA @1 4x+3y+5= 0 I Heprd Il RSl |

~

ferge® (4,-5) ¥ (-8, 9) SIeA @Il HATIg T ¥Hebld Tl TSR |

~

T y=3x+7 M T g T GHMIR g WD bl Il TSed |

AT YIS o bl AR AT NS AR

()
(©)
(€)

y=V3x+8 Ty+10=0 () Xx-y-5=0¥x-7y+7=0
3X+4y+4=07 5x+12y+4=0 (d) y—V3x—4=0%x+3y-5
V3x—-y+6=0Ty+3=0

AR B TR ATHHT I A TB I, -

(@ 3x+2y—-1=0¥ 2x+3y+4=0 (b)2x—7y+11=0¥x-3y-8=0
(c) 2x+3y=43x+2y=3 (d 2x+y=333x+2y=1
(e)y=v3x+53y+10=0
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qAHT (@TE® ATTHHT THMTAR G AT THITT TET |

@) x-2y+3=0¥ 2x-4y+9=0 (b)3x—4y=7T 4y=3x+11
(c) x-5y-3=07% 10y =2x +13 (d) 2x-3y=5T2x-3y-7=0
TAHT ¥@TE® ATTIHT A B Al THIT TR |

(@) 5x+12y =07 12x — 5y =17 (b) 3y —2x=1% 3x +2y =15
(c) 4x—3y—-3=10T3x +4y =18 (d) 7x+8y=63T8x-7y=1

qe [SUH FFITHT a &I HF IAT AR |

(@) 4x+3y=0% 3x+ay =5 ATqHHAT T+ B |

(b) ax + 5y = 16 T 6x + 10y — 9 = 0 ATTHHT T B |

(c) ax+3y =47 3x+9y =5 ATTHHT FHTATIR S |

(d) 5x+ay—6=0T5x—3y—8 =0 ATTHHT HHTAT<R T |

(@)

(b)

(©)

(d)

(@)

(b)

(©)

(d)

(@)

(b)

fog (3, 4) WUX ST ¥ @1 3x + 4y = 12 T AR & @Tehl FTHHII
AT TSR |

for=g (2, 5) AUR S T T@T 2x + 5y + 31 = 0 & FHER g QT
FHEHIU qqT AR |

fagE® (2, 3) T (3,-1) S T@ET AR g4 fa=g (2, 1) 9uT S
TGTRT FHIEHIU IAT TSR |

fagE® (-7, 5) T (2, 2) SIS W AR &4 ¥ fawg (-4, 1) 9 1"
TGTRT FHIEHIU IAT TSR |

T@r 2x + 5y + 31 =0 |1 ¥ g4 ¥ [ (2, 5) HUR WA T@Tehl FHIHI
AT TSR |

fog (2, -4) 95 9 T @1 5x + 7y + 12 = 0 & TF & @Il THIH0
ol SR |

fage® (-4, -7) T (5, -2) SIEH WA &+ 93 a5 (2, 3) YU W9 ¥@rel
FHEHIU qqT AR |

faeg (2, -3) 95 9 ¥ fa=ge® (5, 7) ¥ (-6, 3) SIgal & @&V o¥ g
TEThT HHIEHIU Il TSR |

=g (1, -4) A€ S T @1 2x + 3y = 5 &M 45° I AT @&
FHEHII g1 AR |

@ 6x + 5y — 1 =0 T 45° FOT FATST ¥ a5 (2, -1) 9 I Ts
T@EEH HIFLI AT TSIl |
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10.

(©)

(d)

(@)
(b)
(©)
(d)

@r 2x — 3y + 10 = 0 T 45° H0T A5 faeg (2, -1) 9O S q5 @ewd!
FHHI P2 |

ITH famg@are I T 3@l x +y + 3 =0 |T 60° P HT JATST @R
FHIEHI g1 AR |

fage® (-2, 4) T (2, 0) SITEH @I AFATIHH THIHLT AT STl |
far=ge® (4, -5) T (-8, 9) ST Y@THl AFETdHH THIHI TAT AMI eI |
fagg® (2, 5) T (1, 3) SIS YW AFATIHFl THIHIU TAT TSR |
qAl Forarere @i AD 1 FHIFI Gl TSl |

A(3.2)

C(4.7)
B(-2.3) D
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4.2 SIST @TERE FHIH (Equation of pair of straight lines)

I fawgare S g3 AlaT XA TETH qHIEUEE JAaTsHerd | ad fagusr
AT Fel AT AHIHUEED AR Al STl |

(i)4x+3y=0Tx-2y=0 (i) x—y=0T2x+3y=0
(iii) 5x—7y=0%4x-y=0 (iv)x+y=0¥x+3y=0

faEee! UMHASR! @ET FHET I TFAT 7 THEAT FARA TR |

o9, I fawgare A9 3 I @Il ATIRU FEIH GHIFIEE arX + bry =

0 T aX + by = 0 e | AT FHIFRUEEH! RS IdqT AR |
(a:x + bay) (ax + bay) =0

FIET, aax? + arhy, Xy + biaxy + biby?=0

FdT, aax? + (arbz + azbr)xy + biby? =0

afq, i@, = a, aibz + ba; = 2h T byby = b A &1 A AR FHIEHIATS ax?

+2hxy + by? = 0 @& dFg | AT IUH fagdre AH SST @l

THIHUEEATS ax? + 2hxy + by? = 0 F EUHT GET alEG | AT GEHEE

T TSl [ 2 @ | A AT GHIHIU TAMNIEE X T y AT AUHT THEATAT

A FHEI B | GHETAE A FHERU e [g3dre A SISl @Tdls

gtafafae g 9 fAraar gwifrg T afeg

7El, ax? +2hxy +by?=0

axZ+2x hy+by? 0
a

=0

o, 5 () - (2) 20

JY4T,

b
x+2x +Z

h 2 b2
o, (x+ y) .
a a
h —aby?
T, (x+—y)2=y—2ay
a a
h 2(hZz-ab
go, x + X = 4 (L)
a a
?ﬂ’w] ax+hy — ig h2 _ ab

A4, ax + hy = +tyvh? —ab
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aqe + Forge fefar,
ax + hy = yvh? — ab
y(h—vh? —ab) = —ax

—a
JI41 = T X e I
) y h— 'hz—ab X (1)

¥ — ferg fefa,
ax + hy = -yvh? — ab
o9, y(h+Vh? —ab ) = —ax

—a ..
HW, y= m D G (11)

FHIEI (i) ¥ (i) o ITH fagare S varsr aHaEs o ¥ faesdr
FHEE FHEM

—a

m, = ———
1™ h—vhZz-ab

—a
M= o T
@ ax? +2hxy +by?=0 & ITTH favgare S SAST @EwdTs qidiiac 168 T

-a -a
AT SAreT @R Hhldem my = H:7=§f§§=? m; = g |
Ffg 1 TETEE T=Hl BT § A
tanf = +— "2
1+m;.m,

—a —a
- 2_ 2_
+ h-vhZ-ab h+y/hZ-ab

1+(h_J;;—ab)(h+J;§—ab)

-a(h+Vh2-ab +a(h-vhZ-ab )
(h—vh2-ab )(h+/n2Z-ab )
= (h-vhZ-ab )(h+v/hZ-ab )+a2
(h-vVhZ-ab)(a+v/hZ-ab)
—ah—-avhZ—ab +ah—-avhZ-ab
h2-h2+ab+a?

—2avh2-ab
a(a+b)
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T @+ 2y + by?= 0 1 WAt T T 0 = tan~? (+ 20220 )

- a+b
&9 |
Ty -1
, cotl = —
1 +b
= = i a
+2\/h2—ab 2vh2-ab

- a+b
gfe ax?+ 2hxy + by? =0 o fad SIST TWE® ATTHHT dF G 97 0 = 90° &7 |
~ cotf = cot 90°

a+b
FAM, s

4T, a+b =0

qT: ax2+2hxy+by?= 0 fad STeT Y@EE ATHHT ¥ A 94 a+b =083 |
& ax?+ 2hxy + by?= 0 o fam ST Y@EE ATIFAT T (coincident) BT
A 0 =0° g T tanh = tan0° = 0

0

VhZz—
HW,iZh ab:0

a+b
d94al, vhz —ab =0

#q4T, h2 —ab =0
A94T, h? = ab
T ax?+2hxy+by?= 0 o fad STET ¥@E® IRl B A9 h? = ab & |

FHTHI ax? + 2hxy + by? = 0 & I T g5 T@TEEA=H] B0 IdT AMS
= fafges afq @il T GAFRd THe |

EEUSNIES

1. ¥R W@E® x+3y =03 3x+y=0 ars yfafafae T 13 THE qeTw e |
REICIES
XA Y T 0t (1)
T XY =0 (i1)

&, T (i) ¥ (i) O & (x + 3y)(3x +y) =0
AT, 3x°+ xy + 9xy + 3y?=0
4T, 3x2+ 10xy + 3y?= 0 ATAYTE THIHII 2 |
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FHTHT x2— 7xy + 12y?= 0 o FraiAfaed T STST T@Thl THIHL AeTeld |
FHTET

Xe—Txy +12y* =0

AT, x> 4xy — 3xy +12y?=0

4T, X(x —4y) -3y(x—4y) =0

AT, (x—4y)(x-3y) =0

A ATILTF AIA QThl THIHIUEE

X—4y=0T x-3y=0 g |

THIHIT 3x2+ Txy + 2y2=0 o fa7 SAST T (@B T=F HUEE qadTl
ST |

QHE
AT, 32+ TXY + 2y2=0............ (i) @5 ax?+ 2hxy + by?= 0 & qaAT &,

a=3,2h=739gar, h:% Th=2

o, FHIET (i) o fad TR T@Ewla=a S @ Wy,
0 =tan™?! (+2 hz_ab)

(a+b)
7 2
et 2 (E) —3x2
- 342
2 /%—6
=tan" 1| +
5
=tan 1| + :

N
N[

= tan~! <i ?> = tan"1(+1)

o9, + fagd fofer 6 = tan™1(1) = 45°<
9: - forgd fdar 0 = tan~1(—1) = 135°
~ @ = 45°7 135°
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g FHET 2+ 5xy — 6y2= 0 o fad €T We® Frar 4 A r &l 719
Il AR |

QHI
Tel, rx2+5xy —6y2=0 ..(i) @5 ax2+ 2hxy + by?= 0 I T T&T, a=r
2h=5 9, h=> Th="-6
o, FHEW (i) o fa Ser Wes el qUsel
h?=ab
AgAT, (g)z =r.(—6)

g, 24—5 = —6r

25
A4l r = ——
24

ST favgare ST T x2+ 3xy + 2y2= 0 o & TEEEI ¥ g SISl (@lewdd]
FHIEHIT qAqT AR |

QHE™

7al, x2+ 3xy +2y?=0

dqIET, X2+ 2xy + Xy + 2y?=0

TG, X(x + 2y) +y(x+2y) =0

AT, (x +2y) (x+y) =0

A X2+ 3xy +2y?=0 o faq SIIeT Wes
X+2y=0¥x+y=08 |

A, @I x + 2y = 0 T TH A ITTH [GgdTd S T@Iehl THIET 2x —y = 0
&G |

T, @I X +y =0 T aF A ITH [Igard ST @Il U X —y = 0
&9 |

AT ATALTH THTHIT

(2xy) (x-y) =0

qIAT, 2x%- 2xy —xy +y?=0

qgqaT, 2x2— 3xy + y? = 0 & |
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1. (a) FHETAT N THIHIUTH 5 ATl ISTEX (SRl |
(b) THHI ax?+ 2hxy + by? = 0 of FidARIca T ST Y@IEE =l HIU Hidq
g 7
(c) THIHI ax?+ 2hxy + by2=0 o Gfafdfacd T9 ST T@E® ATITHT =
g7 ¥ gETl & Aaee® JeTerd |
2. TR ST GHIFRIEEATS aied T Ugd THHI TETed |

(@ ax=byTbx+ay=0 (b)2x+y=0¥x+y=0
(©)V3x=yIy=0 (d)x+y+2=0Tx+2y—1=0
3. TqAH FHIEUEEA STATSH 35 X T@IEwdH] THIH Il AMS el |
(@) 4x2+5xy +y?=0 (b) 4x2—17xy + 4y*=0
(c) x2—5xy + 4y?=0 (d) y>—3xy —2x2=0
() 33x2—44xy + 11y?*=0 (f) x¥*—y?=0
4, qABT HIHUEE (a0 A T@IeT=ehT HIUEE [Heblelald |
(@) 6x2+xy —y>=0 (b) 2x2+ 7xy + 3y*=0
(c) x2— 2cotaxy —y?>=0 (d) x2+ 2secaxy + y>=0
(e) X2+ 5xy + 6y2=0 (f) 3x?—4xy +y?=0
5.  TqAH GHIEUEEA [ I3 J@IEe ATTIHT TF &gl AT JHIT THe |
(@) 3x*+ 8xy — 3y*=0 (b) 2x*—3xy —2y?=0
(c) 6x2+ 9xy — 6y?=0 (d) 5x2+ 24xy —5y?>=0

6. TqAH FHGFEE (44 A J@E®  ATGAT FHTAT ggal Wl JHII
THEH |
(a) 9x*— 24xy + 16y*=0 (b) x2—4xy + 4y?=0
(c) 4X°—12xy + 9y*=0 (d) X2+ 6xy + 9y2=0

7. AR FHIERUEEA [oF I @eE ATIGH a8 G 9 p T q F A9 9T
CRIEEEE

(a) 11x°— gxy +py’=0 (b) p?x*—5xy —9y?=0
(c) X2+ 5xy + qy*= 0 (d) (o2-1) x*+ 2xy — (3¢-3)y*= 0

8.  TAHI FHIFUEEA [ad I @Iee FHTAT S 99 k P HIF 90T AMSTa |
(a) kx?—8xy + 8y?=0 (b) 9x%—24xy + ky?=0
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10.

4.3

(c) 2x2+ kxy + 2y*=0 (d) (k—9) x> (k-10)xy + ky?=0

TAR] FHIHUEEA [dd YA T@ET ¥ g4 ¥ IOH [gwgelre S Il
@I FHIHIU IdT AMSHe A |

(@) 22— 3xy +y?=0 (b) 2x2—T7xy + 5y?*=0

(c) X2~ 5xy + 6y?’=0 (d) 3x2+8xy +5y?=0

(aY c

AT 99 9 @ U WISl WA JWIH AGIET  FAE BEATHISH T
TR |

qrEfF® (Conic Sections)
o feguan Feaewd dadied THerd |

F FHAAAT TP TEAT T 2fqe SHadar TR TUHT el TS TUH 3 7
HTforeRT afeer ford g9 &1 T a9 e faegare aifaaeer 3 Fefar aREr g |
TR F AT P AT g SIS el SATHATT e s | gahd THerd |

TAAAT TABHT If@d JEAT SAMHAT qohess a1 AThidesed] FeAT T o

qeRT [T @R B | AHHl AN ARG S ATRT THBIAT HeAThT
IO fHH &7 |

ATl ATIR HEAT ATHAD! grg 7 ATl ATIRH drxdld ATTRAT TF 5
ofrufeeg STSUH! @S & AHg 7 SAHA TR |

ATl TSN ITE AT AT Sgob IATSA AATTH] BT % Semi vertical angle
afvs | STgerg FaEET e e,

B
semi vertical
angle
qY
generator
919 fag
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TEEUE AB WTE ISl #eT XY 1 aRaiy U Hepl a1 360° FATSET Hedl
AHT T8 7 FADA Terd |

TRTAR g5 ST THTHTUT FTeATehT STfageedrs el aATguah
3 AR Rl T ofmfggah  Sifeusl |l (double

mapped right circular cone) 2T |

 S——— @
F FHAAT TACH ATATH] TG 90° TATE a1 TTCATHT ATEARET FHATR 78
TTATEATE IfcT=asfad a1 o () a1 THAeT ag o 9 & |

FA AR FAEA AeATHl TSI ANTATS FIEAT FHhT TAGe ATl TR
FATTH! BT O T T IFABO O H HF IE semi vertical angle (a) =T ?ﬁ T
90° 9T AT AATT o < O < 90° T A AT AATATH AT T FAeH! TTwaare
TR qHAAT 9 o é’ra‘zm (ellipse) BT |
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s THAA FAed ATy Ia=gad Ta1 Al FHAAT Fagd aaruehl SO 9 T
semi vertical angle (a) XTI} TURT FTEITHAT (0 = a ) ATAT generator T
FHAAT g FAMMR & T THAAT A T el TTegaaare a= TTehl
TS (parabola) A3 |

L/
/)

HIfepr forae T THAE Gage Areel g9 WNTETS HIahl S | T FAaedrH
JHAAT A Aol ALTHIT FATTRT HI0T O T 97 0 < o (semi vertical angle)
9 | A g4 9N T AT Gaedl Yqegeaare a= TUH aHaerd
FRATS BTIREATAT (Hyperbola) a1 |

1.(a) F TEAAT A WeATATs FIEAT (G AT TAE TGl AL THMR 9T
FA ATShF AR a7, 7

(b) T THAATT qAEA TGS HIIaT TG AT TAE ATeAThT ez (generator) FT
AR AU H qISMad TR a7, 7
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2. T [GSUH SAMHAT AThIqe®dl qTH TCTel< |

A~ [T [
Sl ~

3. fomHr fegus fgdes WA T € (ellipse) FE<T aATSH Alhrg, 7 THEHAT
BARA T AT HETHISTHT TET THR |

4. AT &, FETS Hleg NI T AIEH Soal FART T IRTETT (parabola) faeq
(ellipse) T EEURATAT (hyperbola) FERI FATSH Alhwg ? BARA TR |

5.  H M a%] WA, HAAl, AT AT R {5 T Wleildl ATIRAT g A
ISR | AFHl B[SI AFHT o, AR [aiq= HIHET S aRI
FTEARE | T FIEQ o~ Fdg e T = aars1erd a1 ®iel faqad |
TEATS ATHAAET HETHT T&qd T |

4.4 9q (Circle)

Z4DN
—

TSl FHBMOA AT (right circular cone) ®TE & TWAA Tded ATHRET
THMTR g T FIEAT a9kl ATRT § ad & | JAgaT Aleill ISl 3918
(vertical height) aT A&TRT ¥ g4 T % G0 Idg (plane) o FIeaT o=
HATHITATS a1 T ANTATS aq s |
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aTg farguaet ®adT ufq afemivag ™ gt | FAivea
meﬂwlqrqrbllqrqqqqaﬁﬂlw P
ﬁiﬁﬂﬁﬁﬂﬁ'aﬂaﬁ@?{ﬂmwwaﬁqdw qgAT
mn?ﬂwwwmaﬁom?awwop

gl
(A) &= (h, k)T AT r HTHT TR FHHT
Y
A
P(x,y)
X< >\
\/
YI

aitererr feermAT faguest aer & C(h, k) T Ad=aTq CP =r T | HIHI P gl aifamar
F g (xy) 3 |

od, W AT

=Jx-h?+ (y-k)?
AT, r=\/(x—h)2+(y—k)2
gq9dl, r2 = (x —h)2 + (y —k)?

& & (h, k) T ATATH 1 AUHT FART FHEE (x — h)2 + (y — k)2 = r? &5 |
72 : &= (h, k) = (0, 0) faT Ifehl FHIHRT

(x—h?+@-k?=r?

ag4T, (x - 0)2+ (y—-0)2=r?

qg4T, X2+ y2=1r?

AT rx ITH [vg T FTSATH r TR BT THIELT X2+ y? =12 T, |
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(B) SATHH BSH fGe® (X1, y1) T (X2, Y2) HCHT AT THIHO

P(x,y)
Y
A \
Blx,.y,)
X'= ) > X
\
YI

AR AT AB Il AT &1 | A T B & Megde® HAM (Xuy1) T (X2,
yz)Il'lT-?fl

PN RTHT T e favg P 1 (AEeg (x, y) A | PA T PB SISt | £APB
1 | Fd &7, (7 7 & APLBP § 7 GA%A TR |
9, AP FT G (my) = 2227

—Al

BP I %P1 (M) =122 &g |
A2

% AP T BP ATUTHT oF TUHTA
mi.my=-1

oar YY1 YTV g

X—X1 X—X3

0=y )b-ya) _ 4
" (x—x1)(x—X2)

T4, (y —y) (Y — y2) = —(x —x) (X — x3)
qIAT, (x — %)X —x2) + Y~y —y2) =0
AT (X1, Y1) T (Xo, y2) TR & (GvGe® g T ARl THIHIT
X—x)E—%) +(y—y)y—y2) =0 g |
(C) HTHRY EWETHT B FHIB

THIHEIT X2+ y2+ 2gx + 2fy + ¢ = 0 TS FART FTARI TEIRT THIHI AT, |
TIAT X2+ y?+ 2gx + 2fy +¢c =0

FIAT, X2+ 2gx + g2+ y?+ 2fy + f2—g? —f2+c =0
AT, (x + 9P+ (y + )?=g?+ P
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94T, {x - (- P +Hy - (-H¥=(Vg? + 2 —c) 2
e, (x—h)? + (y—k)? = r? | oA T,

&% (h,k) = (—g—f)

qFeATH (r) = /g2 +f2 — ¢

A IR T@ET x2 + y? + 2gx + 2fy + ¢ = 0 9UH AR &5 (—g —f) T
FIAE (1) = /g2 +f2—c T |

EEIEUES
1. @ (5,-2) ¥ A=A 5 Uehlg WUHT Feehl FHBROT IxAl S TSTE |
SEIRIE]

7t F% (h, k) = (5, -2)

T qgAE (r) =5

oS, IABT THIHT

(x=hy+(y-Kky?=r?

AT, (x— B)2+(y — (—2))°= 52

qga, (x - 5)%+ (y +2)%=25

qgqar, x>—10x + 25+ y2 + 4y + 4= 25

AT, X2 + y2 — 10x + 4y + 4 = 0 ATALAF FHEHT & |
2. AR AR dex (G5 ¥ AIATH AT ATE @M= f@=ied |
(@) (x—=3)*+ (y —5)*=4
(b) X°+y? —4x+2y—4=0
QHEM™
(a) e,

(x=3y+(y-57°=4

a9, (x - 3)?+ (y — 5)2=22

aTg (x — h)2+(y — k)2= r2 & qeT1 e,
#% (h,k) = (3,5)
qIATE (r) = 2
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T
N
M NP E LN
A\ k[ 1]
SN /
~t+1
<]
NEER 43219123455757_9—)(

_qg‘s'i

(b) & X+ y? —4x+2y—4=0dTs X2 +y2+2gx + 2fy + ¢ = 0 & qaAAT
&l 29 = —4 94T, g = -2

O 2f = 2 99, f= 1
¥c=-4
A, FF =9, 0 = ((2), 1) = 1)
T qgeAE (1)=/g? + 2 —¢c
=27+ (12 - (-8
=9 =3 THrg
et

LO) \'\Lhﬂﬁde&-<

[
~N)
a
I

s
[t
(-]
~
00|
;l

PEEEREYEY
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[agE® (2,-2), (6, 6) T (5, 7) AUR ST IR THIFLI AT TMSAE |
FHE
Tal fagus fages (2, -2), (6,6) 7 (5,7) &1 |

AT IR THET (x —h)2 + (Y —K)2 =12 oo s e e (DT,
fa=ge® (2, -2), (6, 6) T (5, 7) THIHIT (i) | I HUHIA
(2-h)?+(=2 —K)%=712 s s e e e (D)

(6-h)?+(6 — K)?=T12 ... ccs s e e v e (D)

(5-h)4(7 —=K)2= 12 oo e v e e e o (iV)

FHET (ii) T (jii) a1

4 —4h+h?+ 4+ 4k + k?=36 -12h + h?+ 36 —12k + k2
goraT, 8h + 16k = 64

g4t 8(h + 2k) = 64

T FHIER (ii) T (iv) TTe,

4-4h+h?+ 4+ 4k + k?=25- 10h + h?+ 49 - 14k + k?
&r7aT, 6h +18k = 66

ForaT, 6(h + 3K) = 66

FIAT, h+3K= 11 oo, (vi)

& FHIHI (V) T (vi) & &,

h + 3k 11
h + 2k 8

k=3
Y, k T AT THTHIOT (v) AT ITET,
h+23=8
F9aT, h = 8-6

dqqAT, h=2

o, (h, k) & AT FHIET (i) AT T TaT,
(2-2)+(—2—3)%=r?

dgqdr, 25 =12
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AT, r2=52
~r=5
A ATALTR TAhb] FHIBII
(x-2)* + (y-3)°=5°
qIAT, X2 —4x+4+y? -6y +9=25
qAT, X2+ y?—4x -6y —12=07T |
TAH B3 SIH! [age% (3,2) ¥ (7, 6) TR Al FHIEHII IAT AT |
FHEN
TS, IAHT B3 BIHT 35 [T38®
(X1, ¥1) = (3,2) ¥ (X2, y2) = (7, 6) 9T
A AR THIHLT
(X=X1) (x—X2) +(y-y1) (y-y2) = 0
AT, (x-3) (x-7) +(y-2) (y-6) = 0
AT, X2-3X—7IXx+21+y>-2y—-6y+12=0
qqAT, X2+ y2— 10X — 8y + 33 = 0 ATAYAF FHIH & |
Hg (-3, -4) AUH] IO X- ALATS Gre W oAbl THIHII AT TS84 |
JHE™

Y
ZI
wi
S
4
Far
3
. 1 ‘(
X 987-5;4(-:32 ol T 213 475 6 7 8[ 9] |°
7
/l 2
r=4
=3
3)-4
=
\ y
rd
—;
Y

ARt Fr AT C(-3, -4) TR F5 81 | g x- HETH! [a7g A 71 T |
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qa, Fasdl &5 (hK) = (-3, -4) T AIATH (1) = 4 THE 573 |
o, IART HIET

(x-h)?+ (y-k)*=r?

AT (X (-3))*+ (y— (4))°= 4

qIAT, X2+ 06X+ 9 +y?’+ 8y + 16 =16

HIAT X2+ y?+ 6X + 8y + 9 = 0 ATALTH FHIH &l |

1.

(a) SH (a5 Fg T ATATH r AUHT JAb] THFT AETR |

(b) # (p,q) ¥ AIATH 1 TUHT FAH] AHHIT AT |

(€) X2+ y?+2gx + 2fy + ¢ = 0 FHIHIU AUH! JAH] brx T ATATH ACTald |
e fafaa &= T 9 U Il THIET AT TSR

#.9. g BRI

(@ 0,0 5

(b) (2,3 4

(© |34 6

(d) 0,1 4

(e) (2,-5) 7

() (5,0 3

(9) (-2, 3) 4

(h) 3.4 5

(i) (a ) av2

() (& b) a
T [GSUHT aAH! B8 ¥ AIATT AT AMSTRI |
(@) x*+y?=16 (b) X2+ (y+2)? =49
(c) (x—4)’+ (y—-2)°=36 (d) (x+5)°+ (y +3)*=25
(e) (x—2)*+ (y—3)*=25 (f) (x—a)’+ (y +b)*=k

(g) X2+ y*10x + 4y +13=0 (h) X2+ y*+ 6x -8y -11=0
(i) +y?—3xy + = =0 (j) 2x2+ 2y2+10x + 6y + 7= 0

fegust forge® qasl AEH 99 S99 [a=e® g1 94 gadl FHIG gl
TSR |
@ (3,43 (2-7) (b) (4,1) 7 (6, 5) (c) (@ 0)%(-a,0)
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(d)(3,0)T(-1,0) () (5,0)%(0,5) M -3,-2)7(3,2)
v Teafad farge®s AU ST Fdel GHIHI 9T RMSaY

(@) (-2,2),(2,4)%(4,0) (b)(1,1),(44%(5,1) (c) (0,0), (0,b) ¥ (a, 0)
(d)(1,-1),(3,1)T(3,-3) (e) (2,6),(6,4)%(-3,1) (f) (1,0),(-1,0)%(0, 1)
qeAeT [avge® TIE FAHT T AT THIIT Terd |

(a) (3,3),(6,4) (7, 1) T (4,6) (b) (1,0), (2,-7) (8,1) % (9, -6)

TAFT IAb FTHIHIU IAT AMMS AR |

(a) Fv= (3, 4) T x- ALTATE G (b) F% (4, 5) T x- AeTATS oA

() F= (4, -3) T y- ALTATE T (d) F75 (-5, -4) T y- AGTATS oI

(e) Fv= (2,2) T T HAeTaTS B
(f) I 5 UHIE 39 GHTCHE HeTaTs B |

DT THTRRUTRT [afq SETEwers qFaed Groil BEThISTHT T&d Tl |
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TS 5 Prerurfata (Trigonometry)

5.0 YARmE«®T (Review)

5.1

HU AT B H HET FUEE & % g1 FdS3A ? Al HIUEHF sine, cosine T
tangent 1 AITAEE FEA TAT NS Alehrg 7 THEHT BAHS T JAbl
AROTTHERT ISR |

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
an "1 — tanA tanB
7 tan(A _ B) — tan A—tanB

1+tanA tanB

ATACHBIITHT TAPIUTHATT AAE® (Trigonometric Rations of Multiple Angles)

P A I ATTABEE & & &1 7 & 2A,3A,4A,.....nA,n €N T A &
HTAARIEE g 7 BARA Teld |

(a) F 2A FT PRI TS

FrsTeRTOTeRT qFavae® FART T HIT A HI ATFAR0T 2A FT sine, cosine T
tangent T AAITIE® MFATTAR TAT TMST A,

ETHIATE 9TeT 3,
sin2A = sin(4 + A)
= sinA cosA + cosA sinA
= sinA cosA + sinA cosA
= 2sinA cosA
TE,
cos2A = cos(A + A)
= c0sA cosA — sinA sinA
= cos?A — sin?A
97: cos2A = cos?A — sin?A

= c0s?A — (1 — cos?A) = cos2A - 1 + cos?A
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= 2cos’A—1
T c0s2A = cos?A — sin?A
=1 —sin?4 — sin?4A
=1 - 2sin’A
?TaTI'?f, tan2A = tan(A + A)
tanA+tanA
1-tanA tanA
2tanA
1-tanZ?A
2 . Y = c
G, sin2A T cos2A kT HI Tl JFIIe% tanA & BIHT GHT Tad T
qiehg;, |
sin2A = 2sinA cosA
= 25m4 5524
cosA
__ 2tanA
T sec?A
2tanA

T 1+tan?

T Cos2A = cos?A — sin?A

= cos?A (1 - %) = Cos?A(1-tan2A)
cos<A

__ 1-tan?A

T sec2A

__ 1-tan?A

" 1+tan?4

%R cos24 = 2cos?4 — 1
AT, 2cos?A = 1+ cos2A

14+co0s2A

AIAT, cos’A = .
T c0s2A =1 — 2sin?A

AYET, 2sin’A = 1 — cos?A
1—cos2A
2

T qT RMSUH] R ®dlg SAMAAT qRETEe G Il dr3q b, |
F% 0 HUH U3l UhlS g (Aqed STHH AT AC, X- H&THT B |

AT, sinA =
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»
>

Y
Y’

faT5.1.1

AP H fovg B ATS ATHHT GSHT (a5 A T C I SIet | FrawT AABC T3aT
que s @y | BD LAC f@=it | af zBAC=A W= & 99
4ABO = A, 4CBD = A 7 4BOD = 2A &= | R @io{ard | A&l == &iq
wwﬁﬁﬁwaﬁ?wmmwﬁﬁrwSlnAcosAz
tanA & AAAAEEH ol TATS Tl |

qF, THFHUT ABDO HT

. 2A—BD
sin = 0B

_ 2BD
~ 208
_ 2BD
T AC
BD AB

=2 —
AB AC

= 2sind cosA

T
oD

Cc0S2A = 0B

__ 20D

~ 208

__ (A0+0D)—-(A0-0D)

- AC
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__ (40+0D)-(CO-0D)
- AC
__ AD-DC
T Ac
__AD DC
T Ac  4c
AD AB DC BC

T AB AC BC AC

= c0SA cosA — sinA sinA
= cos?A — sin’A
BD _ 2BD
Ttan24 = — ==—
0D 20D
_ 2BD
= (A0+0D)-(A0-0D)
2BD

~ (40+0D)—(co—0D)

2BD

AD
— AD-DC

AD

sin(4 + B),cos(A + B)  tan(4 + B) T4l sin24,cos2A T tan2A &1 JqUTde®
TR | % Ol FaTdeERl TART T sin34, cos3A T tan3A HT AAACE® Il
TS FHFErs ¢ FARA T{ard |

BTHIETS 9TeT 3,

sin3A = sin(24 + A)
= sin2A cosA + cos24 sinA
= 2sinA cosA.CosA + (1 — 2sin’A)sinA
= 2sinA cos?A + (1 — 2 sin?A)sinA
= 2sinA (1 — sin?A) + (1 — 2 sin?A)sinA
= 2sinA — 2sin®A + sinA — 2sin3A
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= 3sind — 4sin3A
T,
cos2A = cos(2A+ A)
c0s2A cosA — sin24 sinA
= (2c0s%A — 1)cosA — 2sinA cosA sinA
= (2c0s?A — 1)cosA — 2sin?A cosA
= (2c0s%A — 1)cosA — 2(1 — cos?A)cosA
= 2c0s3A — cosA — 2cosA + 2cos3A
= 4cos3A — 3cosA

7 tan3A = tan(24 + A)
tan2A+tanA

1-tan2A tanA

2tanA
————+tanA
— _1-tan?A

_ 2tanA
1—-tan?A

‘tanA

2tanA+tanA—tan3A
— 1—tan?A
1—tan2A-2tan2A
1-tan?A
3tanA—tan3A
1-3tan24
%Y, sin3A = 3sinA — 4sin3A

AT, 4sin3A = 3sind — sin34
3sinA—-sin3A

J94T, sinA = ”

T c0s3A = 4cos3A — 3cosA
AT, 4cos3A = cos3A — 3cosA

co0Ss3A—-3cosA

J94T, cos3A = "

RS
1. (a) TS sind = % AT s5in2A, cos2A T tan2A H AF 941 ST |

(b) I sind = % AT sin3A % AF A1 TSR |
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AT

(a)

(b)

P 1
gel, sind = 3

T cosA =V1 —sin?4

1
= [1—=

4
a1
T Al 4
_ 3 _¥3
T A4 2

A9, sin2A = 2sinA cosA

L, 1B
T % 2 27 2

cos2A =1-—2sin’A

N
=1-2(3)
1
=1-2(3)
—1-1-1
2 2
T tan2A = i:z':
NE]
2
. 3
Iel, sind ==

9 108
T 5 125
_225-108
T 125
117

125
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LN 1+cos2A
JHTOIT T © cotd = + |[———
e o 1—cos2A

JHTE™

o 1+cos2A
ETHIATS ATET B, cos?A = —

FIAT, sind = + /—1_6‘2’5“

dG, ATAT 9L = cotA

COSA

SinA

’1+ 2A
+ cos
=N _2z
’1— 2A
+ cos
2

1+c0s2A

— 2
1—Cc0S2A
2

1+cos2A
=+ [—
1-cos2A

= TIATIeT JHIOTT AT |

I
-+

THITT THER : sin24 = —i
= o cot“A+1

HHTIT

?JET, AT 987 = sin2A

= 2sinA cosA

2SinA cosA
1

2SinA cosA
c0Ss2A+sin2A

2sinA cosA
— sin2A

cos2A+sin2A

sin2A
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2cosA
SinA 2cotA

T cos?A sinA T cot2A+4+1
sin2A  cos2A

= AT 9&7 YHIOT ST |

N 1- 2A
THIIT e | ——2 = tanA

o Sin2A

qHEI™
__1—cos2A
T sin24

1— (1 - 2sin%4)
- 2sinA cosA
1—1+ 2sin?A
- 2sinA cosA
2sin?A

- 2SinA cosA

DECIE IR

= 2[sin(; — A)]?

= 2(sin%- cosA — cos% - sinA)
2

SinA)

1 1
= Z(ECOSA -5

1 2
=2 [\/_E (cosA — sinA)]
=2 %(COSZA— 2co0sA sinA + sin?A)
= 1— 2sinA cosA
=1-sin24
=TT J&7 FATUTS WA |
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I cosA = %(a+§) AU GHITA TR @ cos3A = %(a3 +%)
HHTI™
B 1 1
TYel, cosA = E(a + E)
aqd, AT 98T = cos34A
= 4 cos3A — 3cosA

=4fi(er i) -3@rd

gHTioTe TR ¢ 4(cos310° + sin®207) = 3(cos10” + sin20°)
HHTIT
7@,
arat 98 = 4(cos®10° + sin®207)
= 4 c0s310" + 4sin320°
= c0s3 X 10° 43 cos10” + 3sin20” — sin3 x 20°
= c0s30° +3 (cos10° +5in20") — sin60°

= 4 3(cos10° + sin20°7) -2
2 2
= 3(cos10” + sin20")

= TAT 9T JHIOTT W7 |
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1. (a) ATATFR THH & 2T 7 II(ERIAEd I e |
(b) sin2A TS sind T cosA FT &IA TeTary |
(c) tan2A TS sind T cosA FT &IAT TeTary |
(d) cos2A ¥T%,(i) sind ¥ cosA H FIAT A&Tal |
(i) sinA T EGHT TeTard |
(iii) cosA T FTHT &R |
(iv) tanA &1 &IHT ﬁﬁﬁ'{ |
(e) sin3A @T% sinA H ®IH TCTR |
(f) cos3x dTg cosx & EAHT AT |
(g) tan3y ¥ tany T &TAT TETay |
2. (@) IS sind = g AT sin2A, cos2A T tan2A &1 |9 IdT TS e 9 |

(b) AW sind = % AT sin24, cos2A T tan2A F HH A1 ST |
(c) TE cosA = ? AT sin2A,cos2A T tan2A &1 HIH IA1 TSTE 4 |
(d) I cosA = % AT sin24, cos2A T tan2A F HH A1 ST |
(e) TE tand = % AT sin2A,cos2A T tan2A &1 |9 IAT TS |

() IS tand = % AT sin2A,cos2A T tan2A &1 HH IAT TS |
(g) T sind = % AT sin36 T cos36 F A U1 ST |

(h) I cosb = ‘/;W{ c0s36 T sin36 H HH A1 TS |

(i) T cosp = g AT sin3f ¥ cos3f H AIA IAT S8 |

(G) e sinx = \/;W cos3x T sin3x &1 HF I TSR |

(k) g tana=%‘3TQ tan3a H AIF IA1 TSR |

) ?Tﬁ{tan9=%‘¥l'q tan30 & W T SR |
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AT TR

. 1-cos2A 1+cos2A
(@) sinA=+ > (b) cosA =+ .
1-cos2A cot?A-1
(¢) tanA== f (d) cot24 =
1+cos2A 2cotA
cot?A-1 cot?A+1
(e) cos2A =—; (f) cosec2A =
cot“A+1 2CcotA
ﬁ o .
~> ~ N
Sin2A sin2A
@ = cotA (b) = tanA
1—cos2A 1—cos2A
1—co0s2A 1+sin2A CcosA+sinA
(©) = tan’A (d) = :
14+cos2A c0s2A COSA—SIinA
C0S2A 1-tanA 1—co0s2A+sin2A
(e) = () —————= = tanA
1+sin2A 1+tanA 14+c0s2A+sin2A
SinA+sin2A cotA—tanA
(g) ————— =tanA (h) C0S2A = ————
1+cosA+cos2A cotA+tanA

(i) tana + cota = 2cosec2a

JHIIT TR

(j) tan@ + cotd = —2cosec26

2c0s2A

(a) cot(A +%)—tan(A—%) = TrsinaA
(b) cos? (% - B) — sin? (g - B) = sin2B
(c) tan (C + g) + tan (C - %) = 2tan2C

(d) tan (a + %) — tan (a — %) = 2sec2a

T cos2B

(e) tan (Z + B) " 1-sin2B
1-tan?(Z-0

(f) (;‘; ) = sin26
1+tan2(z—6)

gHIT TR

(a) 1+sin24 (cotA+1)2
1-sin24  \cotA-1

(b) c0s%6 + sin?6 cos2pB = cos?2p + sin?P cos26

() (14 cos20 + sin26)? = 4cos?6(1 + sin26)

(d) (cos26 + 1)(2cosf — 1)(2cosf — 1) = 2cos40 + 1

(e) (cos26 + 1)(2cosf —1)(2cosO — 1)(2c0s20 — 1) = 2cos86
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10.

(f) \/2 + V2 4+ 2co0s46 = 2cos0

(g) \/2 + \/2 +VV2 4+ 2cos80 = 2cos6

(h) sin?6 cos2p — sin?p cos26 = cos?B — cos?6

3 3
cos®A+sin° A 1 .
——=1—-=sin24
COSA+sinA 2

(i)

() cos®A+ sin®A =3 (1+ 3cos?24)

@ s =3 4) e s =3+
(b) 7fE cosO =%(b+%) AT YA TEE : cos36 =%(b3+big)

JHIT TR
(@) cos320° + sin310° = %(COSZOO + sin10°)

cot3A-3cotA
3cot?A-1
(c) cos3A cos3A + sin3A sin3A = cos324

(d) 4(cos320° + sin350°) = 3(cos20° + sin50°)

(b) cot3A =

T 2T
(e) tanA +tan (5 + A) + tan (? - A) = 3tan3A
JHTROT TR
(a) sin*d = %(3 — 4c0s2A + cos4A)

(b) cos*A =3+ 4cos2A + cos4A
(c) cos5A4 = 16cos°A — 20cos3A + 5cosA
(d) sin54 = 16sin®A4 — 20sin3A + 5sind

sine ¥ cosine H AUTIHUEEH JHEE®E TAN T sinl8° sin36° ¥
sin54° % HHE® UA] AGHerd | df HHe® TN TR c0s18° cos36° T
c0s54° TqIT tan18°, tan36° T tan54° FT WIHEEUHT Udl Mg T T
T3el Yiqaad dar TR |
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5.2 qadeh HIURl (APIOTHATT

(Trigonometric Ratios of Sub-multiple Angles)

Q ~ c ~ NN ~ A A A A
FT BT A N ATAAD BIUEE F P T ARG b —, 2,5, v MEN,
P A FT ATGAF B0 & 7 SARA THRE |
q9qd  FT 24 F sine,cosine T tangent HT  HATATAEEHR Ejﬁ SRIN
CIFié q 1 XA sin3A,cos3A T tan3A F JAe®IHd TeIhd BIEll Hjﬁ

Q\ \I

qIAA  FEE sin2d, cos2AT tan2A F TEHEEE YART T FT A H
P AITde®drs dATade o % FT EGHT [FFATTAR S T Flhes,
BTHIATS 9TeT B,

, . A
SinA = sin2 - 2
., A A

= 2sin- S cos>

2
T

)

cosA = cos2 -
A . A
= c0s?= —sin?=
2 2
A
9. cosA = cos2 3
A
=2co0s*=—1
2
A
T cosA = cos2- 2
. A
=1—2sin*=
2
A
A, tand = tan 2 S

2tan A
2

1-tanz 2
2

T sinA = sin2 -%

A
2tan5

= 2
1+tan25

A
T cosA = cos?2 =
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IR sin34, cos3A T tan3A H gAEE G T sind, cosA ¥ tanA @Ts

c N A s e«
ATATF FI — T EA AR S T AP

. . A
SinAd = sin3 - =

w

. A L2 A
= 3sin=— 4sin3=
3 3
A
coSsA = cos3 - 3
A A
=4 cos®= — 3cos=
3 3
A

¥ tand = tan3 "3

A 34
3tan3 tan 3

A
— 222
1-3tan 3
AT A7 AEURT G GEIEEATS (HERUIH] GFEEs TANT TRY i
qHTfoTe T Aieh, STE
, . (A A
smA:sm(—+—)
2 2
. A A A . A
= Sin— cos—+ cos— sin—
2 2 2 2
. A A . A A
= SIin—- coS—+ Sin—cos—
2 2 2 2
. A A
= 2sin= cos—
2 2
. . (24 A
¥ sinA = sin (—+—)
3 3
. 24 A 24 . A
= Sin—-coS—+ cos— - sin—
3 3 3 3
. A A A .2 A\ . A
= 2sin=-cos—-cos—+ (1 — 2sin? —) sin—
3 3 3 3 3
. A A L2 A) . A
= 2sin=-cos*= + (1 — 2sin? —) sin=
3 3 3 3
. A . A . 2A) . A
= 25m—(1 — sin? —) + (1 — 2sin? —) sin=
3 3 3 3
. A . 2 A . A . 2 A
= 2sin= — 2sin3= 4 sin= — 2sin3Z<
3 3 3 3
. A . 2 A
= 3sin= — 4sin3=.
3 3

AT qErIER 90 T IR T TR |
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SEIGUES

1. ORI tang = % AT sinb, cosd ¥ tanfHl HF IAT IR |
(b) Hﬁsin%z%%sinAﬁWWWﬁ?R{l
AT

e 0 3
(a) el tan; =3

i 2tan§
qd, sinf = —=5
1+tan?=
2
3
3 2
1+(3)
6
— 4
- 9
1+
6
— 4
=
16
24
25
0
1 — tan? ~
cosf = ]
1+ tan? -
2
3 2
_ 1-(9)
3 2
1+(3)
9
1+19—6
e
—16 _ 7
EEERY
6
Ztang
T tanf = 5
1-tan?=
3
23
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a3
(b) ¥R, sinZ =2

. 4 o
#d, sinA = 3sin — 4sin3 .

:3X§_4(§)3

9 108

5 125
__225-108
125
117

125

qﬁ60530°=\£—§ﬂﬁsin15°ﬁﬂﬂwmﬁ\ [

qHEI™
A = 300:‘-'—‘_?’1-
A 30

0 o

Wr cosA =1 — ZSinz‘g
AT, c0s30° = 1 — 2sin®15°
V3

aoar, - =1- 2sin?15°

AT, 2s5in?15° = 1 _g
AgET, 25in?15° = %5

AT, sin?15° = #

AET, sin?15° = 4_2\/5

d94T, sin?15° = %\/54-1
AIET, sin?15° = (V3)*-2431+122

8
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FoaT, (sin1s°)? = (@)2
! "\ 22

Lo o V3-1

~ sin15° = oz

c 1+sinf—cos6 7]
RIS THET : 2 = tan

S 1+sinf+cos®

JHTE™

1+sinB—-cos6

AT 98T = S EEEE——
1+sinB+cos6

in® 0sf_(1— -zﬁ)
1+251n2 cos2 (1 2s5in >

1+2$in§ cos§+20052§ -1

1+25in§ cos§—1+25in2§

. 0 6 0
z 4 22
Zsm2 cosz+2cos >

. 6 0 .6
ZSlTlE(COSE'i'SlTlE)

6, . 6 2]
ZcosE(smE+cosg)

=t,'ClTl2
2
= TTAT 98T JHIT ST |

JHIIUT TR : tan G + g) = secA + tanA

JHTE™

T

e, amat wer = tan (T +2)

T A
tanz+ tan;

T A
1—tanztan;

1+ tan%
1-1.tan2
2
. A A . A
. Sino COS;*‘SlnE
rA A
_ cosz _ cos3
sin cosa—sina
2 2 2
A A
cosz cosz

A . A A . A
_ cos;+sm§ COSE'I-SLTLE

cosA sinA cosA+sinA
2 2 2 2
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2
A . A
(cos—+sm— )
2 2

VY
cos?=—sin?2=
2 2

24 osinfcosAtsin2d
cos 2+25mzcosz+sm 2

COSA

_ 1+25in§ cosg
cOSA
1+sinA
CcoSA
1 sinA

cosA cosA

= secA + tanA
= TAT 9&T YA 3T |

1. (a) A9AA® FHH h Bl 7 IMERIAET AT |

(b) sinA, cosA ¥ tanA FT FTTAEE - FT FIAT TETN |
(c) sinA,cosA  tanA F FTUCEH £ F EAT & & T, AT |
6

2. (a) AfE tan- =§ AT sind, cosf T tanf HT HAH IAT TS |
(b) AT cosg =§ AT cosh,sinf T tanf HT HH IAT TS |
(c) A sing =% AT sinf, cosf T tanh H A IAT TS |

(d) A< sind = % AT sinf T cosH B AIA IAT S8 |

(e) ulE cosg = \/; AT cosh,sinf T tanf FT HAH IAT TSR |

() A< tan? = \/—1_ AT sind, cosf T tanf BT AH IT TS TEH |

2 3
3. (a) A sin =2 9T sing F WA T AMITE |
(b) AT cos= = \/% AT cosa T HH IAT TSI |
(©) A tanS =1 9 tano F AT T AMIT |

(d) (m+--) ST sing FT AT T AT |

@
a
S

|

Il
N =
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(e) ?lﬁcosg:%(p+%) AT cosf BT A Tl TSI |
@ aﬁcos30°=?wwﬁﬁm:

. o _ V3+1
(i) cosl15° = 7
. ; o __V3-1
(if) sin15 =7z

(i) tan15° = 2 —+/3
1

(b) a‘&«'cos45°=—mwﬁh‘|—dﬂ_ﬂ;€ﬂ{:

2
(i) sin222° =-v2-+v2
(ii) 00522%°=%\/2+\/§

(i)  tan22;° =V3-2v2

IO TR -
sinA A
@ = tan-
1+cosA 2
SinA A
(b) = cot—
1—cosA 2

. . A A2
() 1+sind= (sm; + cos E)

. A . A\
(d 1-sind= (cos; — sm;)

1—-cosa a

(e) = tan® -
1+cosa 2

) 14+cosB+sin6 te
—_— = cot-
1—cosO+sin6 2

(9) cot% - tan% = 2cotA
(h) 2cosech = cotg + tang

39_ ;.39
CcoS > Sin >

- 1 .
Q) —% @9 = 1+-sinf
cos——sin— 2

2 2
(j) 1-seca ta
= cot -
tana 2
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5.3

JHIRTT TR

~

b4 A ,1+sinA
(a) tan (Z t 5) - 1-sinA

T A T A s
(c) sec (Z + E) sec (Z + E) = 2secA (d) tan (Z -
A T A s 2cosA
@ cot(3+5) —tan(3-3) =525

(24

__ |1-sinA
T Al 1+sin4
A) __ COsA
2)  1+sinA

PP sraTde® @l ®IRY (Transformation of trigonometric Ratios)

FHTPIOTRT bR S AT 99 YR G

sinA cosB + cosA sinB = sin(A + B) ... e vevvev e vee vee e (1)

sinA cosB — cosA sinB = sin(A — B) ... . v vee cev ee e o (1)

cosA cosB — sinA sinB = coS(A + B) ... e v vev e wev v (1)

T cosA cosB + sinA sinB = coS(A — B) ... e e e vee e (IV)

FHET (1) T (1) SrEaT,

2sinA cosB = sin(A+ B) +sin(A — B) v ccc cev vev vev v v o (V)

FHE (1) a1 (11) T3,

2cosA sinB = sin(A+ B) —sin(A — B) .. e e v vv e v o (V)

FHET (1) T (IV) ST,

2c0sA cosB = cos(A + B) + coS(A — B) we e vev vv e v e o (V)

T FHET (1I1) & (IV) Ter3aT,

2sinA sinB = cos(A — B) —cos(A+ B) ... e eev vvcev cee e (VI

FHEES (V), (VI), (VII) T (VII) & sine 7 cosine 1 UARAEEATS sine T
cosine HT AN A1 HAwITAT FATAIT *rlés\sw\ | 4T geIeges ghn (‘T?fﬁsine T
cosine®T TUAHAH! AUHR! T geedls N 91 JrqTAT BATRI T Flhg, |
HifereRT F¥ervaEs (V), (V), (VID T (VI AT A+ B =C

% A-B =D W T AT BATE CT DH T A="27 B="27
gfq=arae Tl F  gEes I §o

sinC + sinD = 2 sin (C ; D) cos (C ; D) e e (IX)
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sinC — sinD = 2 cos( ( ) e e (X)

C+D C-D
cosC + cosD =2 cos( > )cos( 5 ) NPT 0.4 §)
. (C+DY . (C-D

T cosD — cosC = 2sin (T) sin (T) R 0.4 1)
o TaEs (1X), (X), (XI) T (XIl) = sine ¥ cosine &1 TWT aT YrREe®dTs sine al
cosine T UAHAHT BT Tlé?,é?[ | AT sine T cosine®l AW AT A=A
AUH qHIIesdls A& UAEHAAT a Il 91 qraedes JanT o
Tfehee; |
AT YT FATARUTHT FFegaes [qiqe (AP qaaiees JHId T4
el AT |

SRS

1. T sine T cosine & UAhHAEEATs sine T4 cosine & ART AT A=ITH
FATRY TR |
(@) sin7Acos3A (b) cos27° cos15° (c) sin52° sin18°
HETT

(a) Fel, sin7A cos3A
=1 ~(2sin7A cos34)
= %[sm(7A + 34) + sin(74 — 34)]

=3 (sinlOA + sin4A)
(b) cos27° cos15°
[2c0527° cos15°]

[cos(27° + 15°) + cos(27° — 15°)]

NII—\ NIH NI

[cos42° + cos12°]

(c) sin52°sin18°
[2 sin52° sin18°]

[cos(52° — 18°) — cos(52° + 18°)]

NIH NI)—\ NI

[cos34° — cos70°]
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JEHT IR AT AARATS [UAHAD] SGHT BRI TR |
(@) sin55° + sin25° (b)  cos36-cos76
A

(a) T&T, sin55° + sin25°

. [55°+25° 55°—25°
=251n( > )cos( 5 )

= 25in40°cos15°

(b) cos36 — cos76
— 9 in (76;—39) sin (76;36)
= 2 cos56 cos26
JHTUI THEE : cos15°sin75° = 2+f
JHE™
Jel, a1l 987 = cos15°sin75°

[2c0s15°sin75°]

[2s5in75°c0s15°]

[sin(15° + 75°) — sin(15° — 75°)]

[sin90° — sin(—60°)]

[1 + sin60°]

s

N[ NI~ NP DNRR N -

2
12443
-2

2443
T4

= TMAT 9&T YHIUTT AT |
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R . T . 3 — l .
YIS TR ¢ sinx sin (3 x) sin (3 + x) S Sin3x
AT
o o . A4 . T
Jgel, 91l 9& = sinx sin (; — x) sin (; + x)

= sinx% [ZSiTl (g - x) sin (g + x)]

= 5 s feos{(§ - 1) = (5+ )} - con G -x

_ 1 7 (—2%) (211)}
= 5 Sinx _COS X COS 3
1

[ 1
> sinx _cos X >

sinx sin2x + Z sinx

1
(2sinx sin2x) + 7 sinx

N| =

1
[sin(x + 2x) + sin(x — 2x)] + 1 sinx

o B B O I O e

1
= — [sin 3x + sin(—x)] + 1 sinx

g 1 1
—Zsm X—Zsmx +Z Sinx

= Zsin3
4-Sll’1X

= AT 987 JHITT 77 |
THITA RN sin20° sin40° sin60° sin80° = %

qHE™
AT 98T = sin20° sin40° sin60° sin80°
3
= 5in20° sin40° > sin80°
V3

1
= > sin20° 5 2sin40° sin80°

V3
= sin20°[cos(40° — 80°) — cos(40° + 80°)]
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V3
= — sin20°[cos(40°) — cos 120°]

4
V3 1
=7 sin20° [cos(40°) - (_§>]
_V3 V3
— 5in20° cos40° + —sin20°
4 8
V3 1 V3
=73 [2s5in20° cos40°] + ?sinZO0
V3 V3
=3 [sin(20° + 40°) + sin(20° — 40°)] + ?sin20°
V3 V3
=3 [sin 60° + sin(—20°)] + ?51n20°
V33 V3 3
= ? ST ?sm20° + ?sin20°
_ 3
"~ 16

= TTAT &7 THIUIT 347 |
6. wra_ Trim: Sin2A+sin5A—sinA — tan2A

c0SA+c0s2A+cos5A

HHEIM™
Sin2A+sin5A—sinA
C0SA+c0S2A+cos5A

sin2A + 2 cos (#) sin (SAZ_A)

- cos2A + 2 cos (SA;A) cos (SA_A)

2
_ sin2A + 2cos3Asin2A
"~ c0s24 + 2 cos3A cos2A
sin2A(1 + 2cos34)
- c0s2A(1 + 2cos3A)

Tgl, 9l 981 =

_sinZA_t 24
T cos2A an
= TMT J&T YA ST |
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8.

JHITOT I

JHTE™

TJEl, arar 9eT

Sin5A—sin7A+sin8A—sin4A
= cot6A
c0S4A—c0S5A—c0s8A+cos7A

__ Sin5A-sin7A+sin8A-sin4A

c0S4A—c0S5A—c0s8A+cos7A
(sin5A4 — sin74) + (sin8A — sin4A)

54474\ . (5A-7A 8A+4A4\ .
ZCOS( > )sm( > )+2c05( )sm
= . [54+7A\ . (54-7A . (8A+4A\ .
2sin ( 5 ) sin ( 5 ) + 2sin ( 5 ) sin

(cos7A — cos54) + (cos4A + cosB8A)

2

8A—4A)

(*3

8A—4A

c0s6A sin(—A) + 2cos6A sin4A

25i6A sin(—A) + 2sin6A sin2A
2c0s6A (—sinA + sin2A)

25in6A (—sinA + sin2A)
cos6A

SinbA

= cotbA
= TMAT J&7 THIT 247 |

AT TR
LEICIE

Tel, arar 9&T

sin?A—-sin’B

= tan(4 + B)

SinA cosA-sinB cosB

sin?A—-sin%B

sinA cosA—sinB cosB

2sin?A—2sin%B

25inA cosA—-2sinB cosB
__ (1—co0s2A) —(1— cos2B) __ c0os2B— c0os2A
Sin2A —sin2A
. 2A+2B . 2A-2B
_ 2sin(*5%)sin(*272)

2A+2B) . (ZA—ZB)
2

Sin2A — sin2B

- 2 COS(

__ 2sin(A+B)sin(A-B) __ sin(4+B)
- 2 cos(A+B)sin(A-B) - cos(4+B)
= tan(4 + B)

= TAT 98T THTOIT ST |

192

(

2

)



1. (@) 2cosAcosB @TE cosine HT ANT AT F=ATHT T T Flléli{l
(b) 2sina sinB AT cosine HI AN AT ArATHT e T H;é;li{ |

(c) 2sinx cosy @Ts sine AT cosine &I AR AR ETHT dfeTald |

(d) sina + sinf @M% sine AT cosine F TUAHAH TIHA] AT |
(e) cosx — cosy @Ts sine AT cosine HI TUAHAH EIAT ACTR |
(f) cosA+ cosB TS sine aT cosine FI TUAHAH BIAT AETal |
(9) sinx — siny @T% sine AT cosine H MUAR ARl BIHT T Wiﬁ?{ |
2. TqAH AN AT AARATs [UHEHAR &HT T THR |
(@) sin50° + sin70° (b) cos70° — cos40°
(¢) cos70° — cos40° (d) sin100° — sin50°
(e) sin150° + sin140° (f) sin46° — sin20°
(g) sinB4° — sin116° (h) cos46° — cos20°
(i) cos110° + cos130° (j) sin560 — sin76
(k) sin5A + sin7A (I) cosA + cos7A
(m) sin5x — sin3x (n) sin3a — sina
(0) cos5x + cos3x (p) cos78 — cos116
3. T [GSUH MUEEAATS sine a1 cosine H ART AT AAT T4 THR |
(@) sin50° cos32° (b) cos72° sin43°
(¢) cos61° cos39° (d) sin61° sin39°
(e) sin36°sin24° (f) sin51° sin10°
(9) cos22° sin50° (h) cos140° sin40°
(i) 2sin56 cos286 (j) 2sin2x cosx
(K) 25in96 cos76 () 2cos116 cos36
(m) 2¢0s90 cos56 (n) cos5a sin3a
4. YHIUIT TR ¢
(@) sin15° sin45° = \/3_4_1 (b) cos45° cos15° = @
(c) sin105° cos15° = @ (d) cos75° cos105° = %
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ﬁ R
w
iy

(e) sin15° cos105° (f) 2¢05105° cos15° = —~

+
2

(i) tan50° — tan40°=2tan10° (j) tan70° — tan20° = 2tan50°
g TR

b4 b4 1
(@) cosf cos (5 — 9) cos (5 + 9) =3 cos36

(9) 25in75° sin45° (h) tan55° — tan35° = 2tan20°

(b) 2sin G + A) sin (% — A) = cos2A

(c) sin G + A) cos G — A) = 14 sin2A4

(d) sec G + g) sec G — /51) = 2secA

(e) cosec G + 9) cosec G — 9) = 2sec26
AT TR
\/'37

(@) sin20° sin40°sin80° = -

1

(b) cos20° cos40° cos80° = 3

(¢) cos20°c0s30°c0s40° cos80° = 1—€
(d) sin20° sin30°sin40° sin80° = 1—‘/§
(e) sin10° sin50°sin60° sin70° = 1—\6

(F) cos20°c0s40°cos60° cos80° = =

T 16
(9) 8c0s80°c0s140° cos160° =1

(h) cos10°cos30°cos50° cos70° = %

(i) sin70° sin130°sin170° = %

o
TS TR
sin5x—sin3x Sin3A—-sinA
(a) "% — tan4dx (b) =222 — cot2A
cos5x+cos3x c0SA—cos3A
Sin2A+sin2B c0s10°-sin10°
() /——/"" —tan(A+B) (d)—————— = tan35°
c0S2A+cos2B c0510°+sin10°

194



C0S3A—C0S2A+COoSA_

c0S75°+c0s15°
g) ———— =+/3 f =cot2A
( ) sin75°-sin15° ( ) Sin3A—sin2A+sinA
sin(A+B)—2sinA+sin(A-B sin26+sin50—sind
) 4-B) _ tanA (h) = tan20
cos(A+B)—2cosA+cos(A-B cosO+cos260+cos56
., €0580°+c0520° .\ Sin75°+ sin15°
j—————— =+/3 - o =
( ) sin80°— sin20° (J) c0S75°+c0s15°
[N
TR THa
sinf—sin30+sin50—-sin70
@) = cot206
cos6—cos360—cos50+cos760
Sin5°— sin15°+sin25°— sin35°
(b) = cot10°
€055°—c0515°—c0525°+c0s35°
1-c0510°+c0540°—c0s50°
(© = tan5°cot20°
14+¢c0510°—c0540°—c0s50°
1-cosA+cosB—cos(A+B A B
(d) (@+B) _ tan—tan—
1+cosA—cosB—cos(A—B) 2 2
in2 in2 2 in2
sin“A—sin“B cos“A+sin“B
(a) =tan(A+B) (b) = cot(A + B)

sinA cosA—SinB cosB sinA cosA+SinB cosB

et et FeafHsT (Conditional Trigonometric Identities)

o fagust 35 AieT FaarAdEs dadied THe |
(i) sin?A + cos?A=1 (ii) sinA = cosB

& FAAMHET (i) A P TAGF HFAHT AN SHA B 7 F S[TGF A T B T A
JEAFAET (ii) AT &7 d 7 FFYT U GIATHBT (i) A F1 [AAF AR AN
WIS g | AR WAAHH (i) A gAPl AT A+ B =1 B4 T A9 A+ B =
&1 SAF A ¥ B 1 WIH @I WEAHHT (i) W G | THA AR
(i) @ Tagfedsd! a1 Aqafad Taaaer 9= dierg | aad: WR=a adewr
HTIRAT AT AT g IPIVTHATT qaaiHeesars § seatad St
TAAHE Ag | Tde® THLTH ATIRAT Fih F¥eh g1 T | T IISHT
ETHT F9sTepT F3T 10T A, B ¥ C & o~ 9¥d A+ B + C = it [@QX qoaa4r
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fafir=r Frepoifada adataers ywifrg 794 & | 99, A+ B+ C =1 91 I
T fafa= Trmes & & g7 99gR gAwd T | Il del Evdes ad
A+B+C=nm

e,

A+B=n-C, B+C=n—-AZC+A=n—B

('qgﬁ,
A+B+C=nm
A+B+C _ m

2 2

EPCH

)

A B
qoar, — - == —
2 2 2

N0
N |
N0
N A
|
N |
N0
N |

N A
|
N |

TA+B+C=m
A94T, 2(A+B+C) =2m
JYAT, 2A+2B=21—2C; 2B+2C=2nm—2A T 2C+2A=2m— 2B

HTfaeT TFIe®HT sine, cosine T tangentiﬁa g G HIrdechl Hjﬁ
> =~ l

SRS

1. 4 A+ B+ C =n 9T YA TR
c0s2A + cos2B + cos2C = —[1 + 4cosA cosB cosC]
QHEM™
T8, A+B+C=m

A A+B=n—C

=~ sin(A + B) = sin(m — C) = sinC

T cos(A+ B) =cos(r — C) = —cosC

qq, qrar qeT = c0s2A + cos2B + cos2C

(2A+2B) . cos (2A-2B) + cos2C

= 2co0s
= 2cos(4A + B) - cos(A — B) + cos2C
= —2cosCcos(4 — B) + 2cos*C — 1
= —2cosC[cos(A—B) —cosC] — 1
= —2cosC[cos(A —B) + cos(A+B)] —1
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= —2 cosC[cosA cosB + sinA sinB + cosA cosB — sinA sinB] — 1
—2cosC[2cosA cosB] — 1

= —4cosA cosB cosC — 1
= —[1 + 4cosA cosB cosC
= T 98T YT ST |

MG A+ B+ C = 9T FHIOIS T -

>

. . , . A . B c
SinA + sinB — sinC = 4sm5 sin— cos >

TR
T8, A+B+C=m

2 2

qG, 9T 99 = sind + sinB — sinC
= 2sin (/—1 + E) - cos (é — E) - Zsingcos£
2 2 2 2 2 2

c A B . C c
= 2 C0S—= coS (———) — 2sin=cos =
2 2 2 2 2

c A B . C
= 2cos—|cos|=—=)—sin=
2 2 2 2
c A B A B
=2 cos—[cos (— — —) — cos (— + —)]
2 2 2 2 2
C A B . A . B A B . A . B
= 2cos— [(COS—COS— + Sll’l—Sll’l—) — (COS—COS— — Sll’l—SlI’l—)]
2 2 2 2 2 2 2 2 2
C A B . A . B A B . A . B
= 2cos—|cos=cos— + sin—sin— — cos—cos— + sin—sin—
2 2 2 2 2 2 2 2 2
cC,. A . B
= 2cos—2sin—=sin—
2 2 2
. A . B C
= 4sin—sin—cos—
2 2 2

= AT &7 JHIOTT W4T |
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€ A+ B+ C = 7 9T FHI0T THRIE

cos?A + cos®B + cos?C = 1 — 2cosA cosB cosC
QHEIM

T8, A+B+C=nm

qIMA+B=n—C

~ sin(A + B) = sin(m — C) = sinC

T cos(A + B) = cos(rt — C) = —cosC

qF, ATAT 9T = cos?A + cos?B + cos?C
_ 14+cos2A | 1+cos2B + cos2C
2 2
= %[1 + cos2A + 1+ cos2B] + cos?C
= % 2 +%(cos 2A + cos2B) + cos?C

=1+ % [cos (ZA;ZB) cos (ZA;ZB)] + cos?C
=1+ cos(4 + B) cos(A — B) + cos?C

=1 —cosC cos(4A — B) + cos?C
=1—cosC[cos(4 — B) — cosC]
=1—cosC[cos(A — B) + cos(A+ B)]

=1 —cosC [2 cosC (A B;A+B) cos (A BZA B)]

=1 — 2cosC cosAcos(—B)

=1 — 2cosA cosB cosC

= TAT 98T YA AT |
afe A+ B + C = 180° WU JHINI TR :
sin2é+sinZE—sinZE= 1—cosé cosE sinE
2 2 2 2 2 2
HHTIT

T8, A+ B+ C = 180°
qqaT, A+ B = 180° — C
A+B _ 180°-C

C
oo, = = 90° — -
2 2 2
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in () i 20~ ) = o

T cos (ALB) = coS (90° — E) = sinE
2 2 2

B . 2A . . 2B . ,C
aqd, GarAT 9T = sm25+sm25—sm25
1—cosA |, 1—cosB . c
= +—— —sin*=
2 2 2

[1 —cosA+ 1 — cosB] — sinzg

N[k N|R

-2—%[cosA+cosB] —sinzg

1 A+B A-B . C
=1— = [2cos (—) + cos (—)] —sin?-
2 2 2 2

. C A-B ., C
=1-sin-cos|—)—sin“-
2 2 2

=1- sin£ [cos (ﬂ) + sin E]
2 2 2

. C A B A B
=1 —sm;[cos (5—5) + cos (E+5)]

. C A B . A . B A B . A_. B
=1—sm—[cos—cos—+sm—sm—+cos—cos——sm—sm—]
2 2 2 2 2 2 2 2 2
=1—Sin£-2 cosf—lcosE
2 2 2
=1—2€osécosgsin£
2 2 2
= TAT 9&T G 93T |
afq A, B ¥ C IS ABC &1 fiufa=e® g 9 JHIa Terd :
tanétang— tangtan£+ 1:an£tané =1
2 2 2 2 2 2
qHEI™
Tel, A+B+C=n
AN A+B=n—C

A+B _ n—C
22
A T C
tan (— + E) = tan (— - 5)
A B
tan—+tan— C
qgqr, —2—% = cot>

1-ta n;tan;
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A B
tan;+ tan; 1

A B — S
— = sl tan—
1 tanztan2

SREN

)
2

c A B c A B
AY4T, tan—tan—+ tan—tan—- =1 —tan—-tan—
2 2 2 2 2 2

A, B B, ¢ c._ A
994, tantan + tans tan- + tanstans =1 g 34T |

2

e A+ B+ C =7 9T JHIT THE

A B C A+ B B+C C+A
cos—+cos—+cos—=4cos( 2 )cos( )cos( )

2 2 2
JHTE™

T8, A+B+C=m

4

A A+B=n—C
B+C=m—-A
C+A=mn—-B

aqd, AT T cos§+cos§+cos§

AB

A B
AIAT, = 2cos (ﬁ> cos <u> + cos< + cosZ
2 2 2 2

[cos (% :
A-B_ mtC A-B_m+C
[Zcos ( 44 ) cos <u>
2 2

4

Vs
[ cos =
2
3
4
c
A—B—-nm—-C

T—C A—-B+m+C
=2cos< )[2cos( 3 )cos(

n—C A—B+A+B+c+C A-B
— ) |2cos f COS

1) o (2422 o (25:9)
= 4 cos (#) cos (%) cos (%)

= T J&T THITT 3T |

200

8

_A;B—C—C)]

)



1.
2.

FafeId RIHATT AT TH & 27 7 IIEIdEd deTed |
[T A+ B+ C=m 9T AT THeH

(@) 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

i A+ B+ C=m 9T JHIT THE

. . . A B c
(@) sinA + sinB + sinC = 4c05; €os— cos >

(b) cosA + cosB + cosC =1+ 4sin§ sing sin%
C) cosA + cosB — cosC = 4cos2 cosZ sinf —1
2 2 2
d) cosB + cosC — cosA = 4sin2 cosZ cosE—1
2 2 2
e) sind — sinB + sinC = 4sin? cosZ sin<
2 2 2
f) sind — sinB — sinC = 4cos2 cosZ sin<
( 2 2 2
afc A+ B+ C=m 9T JHIT THe
(@) cos?A + cos?B — cos?C = 1 — 2sinA sinB cosC
(b) sin?A + sin®?B + sin®C = 2 + 2cosA cosB cosC
(c) sin?A — sin?B + sin?C = 2sinA cosB sinC
(d) cos?A + cos?B — sin®C = —2cosA cosB cosC
(e) sin?A — sin?B — sin?C = —2cosA sinB sinC
T A+ B+ C = ¥ FAT TR
@) sin? 2 + sin?Z — sin2$ =1 — sin sin2 sin&
2 2 2 2 2 2
(b) cos?2 + cos?Z + cos?2E =2 + 2sin? sinZ sint
2 2 2 2 2 22
() cos?2 + cos?2 — cos?E = 2cos2 cosZ sin&
2 2 2 2 2 22

A . 2B | . 5C A . B __C
(d) sin?= — sin?= + sin? = =1 — 2cos= sin= cos -
2 2 2 272 2
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5.5

_2A | . 2B . ,C A B . C
(e) sin®= + sin?= — sin>= =1 — 2cos = cos = sin=
2 2 2 2 272

(f) cos?2 — cos? 2 + cos?E = 2cos 2 sin2 cost
2 2 2 2 2 2
Al A+ B+ C = 180° WU JHIUIT T
@) cot2cotZcots = cot2 + cotZ + cots
272 2 2 2 2
(b) tanA + tanB + tanC = tanA tanB tanC
(c) cotA cotB + cotB cotC + cotC cotA =1
(d) tan2A + tan2B + tan2C = tan2A tan2B tan2C
I A+ B+ C=nm 9T JHIUT THE
, A . B ., C . T—A\ . m—B . n—C
(@) sin- + sin- +sin- = 1+ 4sin (T) sin (T) sin (T)
C+A
(59
A B C m—A m—B n—C
(c) cos S tcoss+coso = 4 cos (T) cos (T) cos (T)

AT A+ B+ C=n AU JHIOT THEE

(b) sin% + sing + Si?’l% =1+ 4sin (#) sin (%) sin

Sin2A+sin2B+sin2c . A . B . C

() — ; : = 8sin= sin— sin-—

SinA+sinB+sinC 2 2 2
sinB+sinC—-sinA B Cc
(b) —————— = tan —tan=
SinA+sinB+sinC 2 2

Pt F¥i@w (Trigonometric Equation)

TART THIHIEE AaAIbT TR |

(i) sinf = % (i) V2 sin@ — cosd = 1

(iii) 2sin26 + 3cosf = 3

& HIGEHT T FHERUEE (ABUTHAT FHER0Ee g, fbd 7 FHer (i) 2
(ii) ¥ % ®TF T, FEATITEH |

FHEHT A |
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~

qa®l T sEdied T |

A
T FAqater EEEIRCLRIN
: [
T At EICIECKRIN
v

A g%® FqaieEn Hiq fedefa #fq el ®r ®ew 9<gq ?sine, cosine T
tangent H AIAEE HA & TAAMEEHT dATCHE T FA B TAAMEEHT HITHE
TS ¢ BARd T Ufedl FqAIMEEHT U9 [aRT=ESuEE 0°,30°,45° T 60° F
sine, cosine ¥ tangent F HIFE® Hid H(d gra ¢ AT TATSHR |

IiT 0° < 6 < 360° T A TAHT YcUeh ATLATHT § FT rAT HIAE® Hid Hid (ST
g, AATSTerd |

(i) sind =0 (i) cosf =0 (iii) tand = 0
(iv) sinf =1 (V) cosf = —1 (vi) sinf = —1
(vii) cosf =1

F(E 0° < 0 < 90° AT @ %I AIF ATET @ W9 O FI 0° 3@ 360° TFAH! I AHE® Tl
TS TART TRA FFIe® & g IS 7 FARA T JAR] Tdb AGLATAT I
T Fiepw ABOTAAT AqaTdesd = aArSTard |

sin(180° + 6) sin(180° — 6) cos(180° + 6)
cos(180° —0) tan(180° + 9) tan(180° — 9)
sin(360° — 6) cos(360° —0) ¥ tan(360° — 0)

F TUEEwEd sinf T cosf o &7 TIT FAART AHEI T FIHRT Wl HIAHT AT
HAAE TAATH G 7 AAA x < sinf <y B A9 x T y & e A @IoTald | &
x=-13y=18 ? 9T A3 |
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EEEUES
1. & Ted : tanf — V3 =0 (0° < 6 <90°
QHEIM
PH , tanf — V3=0
JY4dl, tanb = V3
JY4l, tanb = tan60°
~ 68 =60°
2. BATRM : 2sinf++v3=0 (0 <6 <360°
QqHE
Tel , 2sinf +v3 =0
A4, 2s5inf = —/3

AT, sinf = %g

AT, sind = sin(180° + 60°) T sin(360° — 60°)
A4, sinf = sin 240° T sin 300°
AT, 6 = 240° T 300°
3. B4 e : cot?x + cosec’x = 3 0 <x<180°
QHEM™
TET, cot?x + cosec?x = 3
AI4T, cot’x + 1+ cot?x =3
AT, 2cot?x —2 =10
g4, 2(cot’x —1) =0
EREIR (cotx - 1)(cotx +1)=0
?Iﬁ{, cotx —1 =0 ¥{T
A4, cotx = 1
T4, cotx = cot45°
~x =45°
73l cotx+1=0 HT
Y4, cotx = —1
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A4, cotx = cot(180° — 45°)
YA, cotx = cot135°

& x =45° T 135°

& e

(@) V3cosx + sinx = V3(0° < x < 360°)

(b) V3sinf - cosf = 1 (0° <6 <360°
QHE™

(a) TET, V3cosx + sinx = /3
97a, AT GHIRROTEATS adh 2 of AR TaT

V3cosx+sinx _ 3

2 2

4T, ‘/—Ecosx + lsinx = V3

2 2 2
AYAT, sin60° cosx + cos60° sinx = g
HI4T, sin(60° + x) = sin60° 7 sin(180° — 60°)
AT, sin(60° + x) = sin60° T sin 120°
JAYAT, 60°+ x = 60°7 60°+x =120°
AYAT, x = 0° 7 x = 60°
~x=0°Tx=060°

(b) TET, V3 sinb — cosf = 1

J94T, /3 sinf = 1 + cos6
7941, (V3 sinf)? = (1 + cosh)?
d94aT, 3sin?60 = 1 + 2cosb + cos?6
g9dr, 3(1 — cos?0) = 1+ 2cos6 + cos?6
FI4T, 3 — 3c0s%6 = 1 + 2cosH + cos?6
FI4T, —4c0s%0 — 2c0s60+2 =0
a4, —2(2c05%6 + cosd —1) =0
AIAT, 2c05%0 +cosf —1 =0
AIAT, 2c0520 + 2c0s0 —cosf —1 =10
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AT, 2cos6(cosd +1) —1(cos8+1) =0
A4, (cosO + 1)(2cosf —1) =0
afg cos6 +1=0 HUT
AYAT, cosh = —1
AT, cos = cos(180° + 0°) T cos(180° — 0°)
AY4T, cosf = cos180° T cos180°
~ 6 =180°
T 7fg 2cosf —1=09C
AYAT, 2cos0 = 1
Y4, cosh = %
AIAT, cosf = c0s60° 7 cos(360° — 60°)
Y4, cosf = cos60° T cos300°
~ 8 =60°7 300°
{3 Ul THTHTIHT § = 180°, 60° T 300° < SiT=aT,
V3 sin180° — cos180° = 1
qI4T, /3 x0— (-1) =1
aqarl =1 fo T |
T, V3 sin60° — cos60° = 1
9o, \/§§— (=1
Fo, S -2 =1
qqar, 1=1 5% 3 |
¥ \/35in300° — c0s300° = 1
g, V3 (- 2) - L= 1

2 2

3 3
3T?JT=|T,———£=1
2 2

aw,—§(3+\/§)=1m?1§ﬁ|

dqda: 6 =60°7 180°
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g TR : cos30 — cos56 = sinf (0 <6 <360°)
AT

8T, cos360 — cos50 = sinb
59+39) . (59—39

A4, 2 sin( ) = sinf
AY4AT, 2sin4l sinf — sind =0
AYAT, sinf (2sin46 — 1) =0
afg sind = 0 HT
A4, sinf = sin0°
.6 =0°
T 7fg 2sin4 — 1 =0 WQ
JqY4l, 2sindf =1
T4, sindb =%
AT, sindf = sin30° T sin(180° — 30°)
AET, sindf = sin30° T sin 150°
~ 46 = 30°7 150°
30° _ 150°

?_

qgaT, 0 =
4 4

A9, 6 = 7.5° T 37.5°
s @ =75°% 37.5°

1.

A TEM : 0 <6 <90°

(a) sin = % (b) cosd = ‘/;
(c)V3tand =1 (d) secd = 2
(e) cosecld =2 (f) cotd = /3
(9) 2sinf — /3 =0 (h) cosf =0
() cosf =1 () sinf =1
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B TR : 0 < 6 < 360°
(@) 2cos8 —1=0
(c)V2secd +2 =0

(e) cosO — ‘/; =0

(9) V3cosecd +2 =0
(i)2sinf+1=0

& AR : 0 < x < 180°
(a) tanx — sinx = 0

(c) 6sin®x+ cosx =5

(€) 2cos?x — 2sinx = %
(9) 4 sec’x — 7tan?x = 3
(i) tan®x —3secx +3 =0
e A © 0 < x < 360°
(a) sinx + cosx =2

(c) sinx + cosx = 1

() cosx + %sinx =1

(9) sinx + v3cosx =2

(i) V3sinx + cosx = 1

B TEE : 0 < 6 < 360°
(@) sin36 + sin260 — sinf = 0
(¢) cos46 + cos26 =0

(e) cosO + cos360 = 2cos26

(b)V3tand +1 =10

(d) sin6 +§ =0

(f) tan® — /3 =0

(h) 3cotd — 3 =0
() 2cos6+1=0

(b) tanx + cotx = 2

(d) 7sin?x + 3cos?x —4 =0
(f) 6 sin®x + 4cos?x = 5

(h) cosecx — 2sinx = 1

(j) sin3x + cos3x = %

[ -1
(b) sinx + cosx = 7

(d) V3cosx + sinx =+/3
(f) cosx —\/3sinx = 1
(h) cosx + V3sinx = 2
(i) V3sinx — cosx =2

(b) sin46 + sin260 =0

(d) cos8 — cos36 = sin26
(f) cos6 + cos36 = —cos56
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5.6 S=rs T LA (Height and Distance)

qoAe! fore® saeih T |

o7 5.6.1 o7 5.6.2

= 5.6.4
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AT fESUHT FUEE 0 T o TP Ty & ANHT FARA e | [qdesias & &
FAEAT T AGHAAAT B 7 TAT AALIEEAT A @ S AT T3 3 AT IETEREE
greiery |

e 5.6.1 T 5.6.2 HI [q2UHT FUEE I~ HUEE g 9 =7 5.6.3 ¥ 5.6.4 HI

GSUH] HUE® FAAITRIUES g | IJgdre Id1eT HUEE (angle of elevation) ¥
HAATAHIT (angle of depression) TRATRIT THE |

g HIfT fagUue #vew ¥ FHFOT sl g fatvs g=me T g
THEI=T ATIEINE THATEEH] THE T qFf | Td UISHT U UIHHAT 33 AT
FIUEE A GHAEL TRUH B 49T g5 AT I=ATY P, 5 AT AGAT B0 AT
T3aT AAAT T ARl IAAL PO FATAL T (AT T9 Fieb AHA I8 T
TF] GHETEEH] HTITAH Fel JUTEE J&d TRTH G |

Waﬁﬂﬁ?ﬂ?ﬁvﬁ?ﬁ'& AqUTde® sine, cosine Y tangent AT {9 tangent &1 JART
T ARG ad o7 &e&AT TN g9 3918 ¥ 34 a¥dl [arde] THTEwH!
SATILTRE UL &Y THT AT ToA=aT 3 |

IEEE p

1.  T3er 100m AT GRETH THATS
g I UF  GEAAHT TEH

URENTH FAfR TEH I3 fagew 100m

A T B 9 & I FUEE 60° 990

60° T 22° WEUSA W+ A1 ¥ A a B
HA{I=R o IdT AMSHa I |

qHE

72, PQ = 100m TS AU ERETH THT P AT IRETH (IR0 [T TTHEe
A T B 912 &&T I=IaieT HUE® FAT 4PAQ = 60°T APBQ = 22° FH A |

& WHe® A ¥ B fa=ar T (AB)=?
q, THHUT APQA T,

P
tan60° = %

_ 100
J94T, /3 = Q0

AT, AQ = %’

9T, AQ = 57.74m
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I, TABOT APQB AT
PQ
BQ
qoaT, 0.404 = =2
BQ

tan22° =

100
a99T, BQ = 0.404

94T, BQ = 247.52m

%R, AB = AQ + BQ = 57.74 + 247.52 = 305.26m

A T3 WHeRE=R T 305.26m &S |

TIAT TRHT TAATS T HAHT TET THaR IHl 35 THewdI g8 I=aie]
FIUEE FHHA: 30° T 45° FA | Ife AT TFEsia=ahl T 10m AT BRebl IS

ECICHIEE LN
JHEE

AT g8, AB EBR&I SO Bl ¥ AGeR
FAATS TR AT THITHT TEhT T
foge® C ¥ D d¢ &1 ™Al Hes
4 ACB = 30°7 & ADB = 45° & T |
I CD = 10m 9T =l 39T (AB) =7

a9, THFHUT AABD AT,

tan45° = AB
an4s°® = -

AB

AT, 1=
BD

99T, BD = AB
T, THEOT AABC e,
AB

tan30° = —
an BC

94T, +/3AB = 10 + AB
94T, v/3AB — AB = 10
@4, AB(vV3 —1) =10
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10
ST, AB = ——

10
1.732-1
10

AT, AB = ——
0.732

94T, AB =

A94T, AB = 13.66m

5 Ol TS 13.66m T |

U3el 120m Al GRETHl THETE AGH! AN @bl T@hl T T Haehl
AT HIT F/HM 30° T 60° TRSA AT AT TGB! IAT3 T g¥E<T qAqT F@IeT=ehl
T 9T AR |

qHEE

A - E
AT, TEl, AB = 120m Tl GXE<Iehl 2
THETE gREXTHl IS el &@ CD 60°
® T C T ®E D AT Bl AFAA Al .
FUEE  HAM AEAC =30° X ..

AZEAD = 60° T B |
=¥ 4ACF = 4EAC = 30° %
4ADB = 4EAD = 60° s Hl o
CD =FBX CF=BD &I

*Gh I (CD) = ? ¥@ ¥ gRExfea=Il 3 (BD) = ?

a9, HFHUT AABD 1T,

tan60° = A5
an60® = -

120
FoaT, V3 = —

120

#g41, BD = Nk 69.28

T, HET AAFC 4Te,

tan30° AF
an ==
FC
1 AF
JI 4T, \/_E =D
1 AF
3T?:|_°|T, \/_E = @
V3
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1 120
N RN
qI4dT, AF = 40m
%X, CD =FB
= AB — AF
=120m — 40m
= 80m
- TGH] IZ = 80m ¥ I¥E JUT FW(I=hl I = 69.28m & |

qI4dT, AF =

TSl 20m Al TRl FAAE TSIl AT TaTehl THTRI I P 45° ¥

Tl AAAIT B 15° UTSUE, 9 [ATST aravel a8 Hid @ ! Ial
Q\\l

THTE

Al T8, AB = 20m Il TR

foF omMfe ekl fAlTSH®l arax

CD & THT C AT F&1 I=Id1er 0

A 45° [
ACAE = 45° T hawr i wfadd A e He
BT AEAD = 15° a1 B |
Fa=9T, ED = AB = 20m 20cm
AE = BD =

T 4ADB = 4EAD = 15°
fATAST araRa! 398 (CD)=?
a9, RO AABD T,

tan15e = oo
an = BD
AT, 0.27 = ~

BD

A9, BD = ——
0.27

#94T, BD = 74.07m

I, FAH ACEA e,

tan45° = CE
an4s® = oo

CE

qoa, 1 =
BD
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AT, 1 =
74.07

94T, CE = 74.07m
3, CD = CE + ED

94T, = CE + AB

g4, = 74.07m + 20m
=94.07m

o STATAST 2Ta¥ehl 3918 = 94.07m TEg |

A Ugar Afved fagare fo& amie W@ WaqH Ba T WAAEIT SEATSUHT
GASGUSHl AT Bl A 45° T 60° 1 3z I~ HUEE d=gd | €
GASAUSHl IAS 12m AU HT HadHl I=Ag T gfaferg AAA{G=H g Il

Q\\l
TR

AT UEl, AB JHTS  WUH  ERET  FAHT
SSATZTH! ASIVE AD = 12m G | fag C aTe
FARl fag A W Za1 I~ FT ZACB =
45° ¥ eASQUSH] THN D FI I B

ZDCB = 60° Tl & | AaHl IS (AB) =7
Had T gftefawgfa=ral I (BC)=?

qF, GHFHUT AABC 1T,
tan45° = AB
an = BC

goar, 1 =2
BC

9947, BC = AB
I, HFIT ADBC T,
DB

tan60° = R

12+AB
J94T, /3 = —

a4, V3AB = 12 + AB

a4, AB(V3 - 1) = 12

12
FA, AB =
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A94T, AB = 16.39m

TR 998 (AB) = 16.39m T WX qUT grefgwgia=al U (BC) = AB =
16.39m &G |

1. (a) ST HIT TH & & ? FoFafed I aerd |
(b) @Al HOT AR F & ¢ FaEated yw IR |
2. fesus feeare X T Y &1 d\e® g1l s |

€Y) A (b) &
60cm / y
o g 45° 60°
C 30 45 FB C & FB
—_—y— D X
X 30
© d
& (d)
| A
X
D| 12 cm
y
45° ‘ 30° 45°
’ [
24 cm X
3. (a) TIAT 36 M Al @HEITH THATs dlal TRAAH I3 (q9<Id [GQTAT Igeh
foge®are 2a7 30° T 45° & ISANET FHEE® FGd HA AT g

fogEwter=rel T T TSl |

(b) TSI 300m ATl TARTHN THTATS TI& THACHT &bl ¥ faradie feemar o
TEEAE ATATHA T I8 HIUEE HALT: 60° T 30° UrsAl | AT 35

A =H T I AR |
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(©)

(d)

(a)

(b)

(©

(d)

(@)

(b)

(©

(d)

(a)

(b)

(©)

T3 60m @l X Fadle Ja T TREAGR Tedl I LD AT
FIEE FHAT: 30° T 60° ST A o 3 TAMTTHAH! T IAT ARSI |

TSl TETEH THATs TETSh IRl TS 2af I=Iaiel H0 55° ¥
UETSH! SIATUTAR  Teehl TAAATE &&1 I=~Iaiel I 35° & | g v
TSR] T 1800 m & W TETSeh! I8 Il 316l |

TSI OREXTH] TWHTHT RN FHAAHT RERTAE ThaR 99 g5 el

foge®are el IHAT  FUEE  HAM 30° T 45° WU FA@ AT
g = T 30m ee W RIETRl 318 Il ANSerd |

F T3 M= favgare fo oRmie AR T ZQT 30°%T I HI0T
AU TFATAY 40m TS deR Thiv TFAHT Tl 281 I=AaieT Bl 45°
ATSAT H ETFIH I OT TS |

TSIl TAEASN THAR I 50m 1 A 5 (arge@HT TFEIRI TwTETe
gal FAAT HUEE® HHI 45° T 65° B WA WEAHl 9ATS Ol
IR |

IRERTHT THTETE TId fG9TAH 24m 1 GEHT el F g8 T &al
HAATT HIUTEE FHHI: 60° T 45° AT 9 GRETH I=13 T AMS A4 |

FT 100m AT TEIFHT TERATT HT TGH U T HIHT FIT AT
HUEE HHI 30° T 52° P 9 T@h I3 IAT TS T6 4 |
T3l 60m AT BT FAdTE TRFN (el RS Taehl Axilehl G¥ITehl T ¥

THEHT BT AFATT HEE 30° T 60° TeH @ A @¥ehl I=1g T @Hrarg
EREFH] T IAT AR |

F 150m Il GREXTHT T TIAT BRI g4 T HaT gal qawid Bl
FHH: 30° T 45° B A TR IATS T B qAT gRaqier=rebl g2 al
Q\\l

TE A T dede [6F IS TEH! HiGTH T Fal 45° T 60°F
ST HIUEE TAHl G | Tfe Aiaehl 3918 60m T T Tl =13 a7
T T HivaR{a=el g 9T As e |

T3l 30m Il ORHI BAATE (& NI bl TATIHI TN T HEAT gal
FHM IAATL BT 60° T AGAT HIOT 30° AT A TAFTH IATS T R
qAT TARATT=RT G2 IAT ARSI |

T3l 15m Al Xl JAATE fATTSIT Tavehl TN T HE &al HAW
JIATET BT 45° T FAA(T IO 15° F A SRl I=ATg IAT AMS T8I |

TIT 200m AT STTAT TR TIT TRTSHN AT 2al I=Iciel BT 45° T
AT EaT AFATT BT 20° G A TBTSH 3918 TAT AMSTRI |
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(d)

(a)

(b)

(©)

(d)

(@)

(b)

(©

(@)

(b)

UIaT GHETh hedrd (& Al Teah! URebl SAAT T 60° &I I=IATeT B0
TG T OB FAATE GETH THMAT 2q7 45° FI I=IdATeT H0 I3 | I(g
TH IEATT 18m WU @Rl AT T ER qAT @Rl g 9l
Q\\l

TIT 12m Il U B ¥ SSATE URHT [5F TS T@ehl TG THHT 2al
I IS HHIM 30° T 45°H T=g WA FEH IAT T R
FG(a=eh] T 9T AMSAR |

F 10m AT GHETH FF T THEE GETE1E (5 SRS & TUITERHT

Tl I HIUEE A 45° T 22° TA A9 HUEERH I8 T
GrTaNg TUETERe! U I ARl |

TIaT GFI 20m Rl @ | @Rl (&5 IS T8l Ol GAHT @allehl
THETE 45° T HEdre 60° Bl Il PO Twg A9 ERBl IS T
GrTaNg HUTERIFHER! 3 Il RS |

TSl gRexThl TWEe 20m Al TIFAH] HEAT gal dAdAId BT 60°T
TRTR] THTETE GRERTH] hadl gal Aadid H0 22° U8 A dReExrdl

~

SHlg Udl e 3ald |

~

T3l 10m 3Rl ORI FAATE ATHFI RMNE Tehl TIFART T &al 60° Hl
IIAET HIOT T A THRME 18m T &al 30° H I B T=g, AA
TFAH] IATE ¥ TRAMG Tqedfear=rel U Il RS el |

Tk AT 1.5m ATl HIAGA 3AME Teehl TFaT Hadh! SAAT T Sadned
TRGUERT TR THHT 82T 45° T 75° %1 g5 I=AL PUES IASE | A(Q
TMERHT IATE 27m AT TAHH! o F(Aq ardl ? Il NSl |

FH TIAT FISATE 200m 2TET TEHN hel TIAT TATHHRT T &al A TSHTeT
FU =g [k 125m AlTF TR FEl THMET 8ql QeaRhV aag AT

TIFTHT I Ol TSIl |

AT TTaTeraehT el avdl THaR I3 TITATE Tadel SAhl Il
FI0T [T Tedl TART T 907 ASTerd | 5 TIHia=dl 0 fHeHr
[z wad®l =g AT AS TR |

AT 31T TTSURAT AURI F Al T, &HT, (@R, O¥ET aT vl
AYITHE A1 7 e WIEfqh IE AH AR I Tl e (fad
TATY) AT 9T AT bl gfqaed qUR THer |
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qFT (Vectors)

6.0

6.1

TAREA®T (Review)
TR TeAEE THEHT AR T4
(a) G©dHT BT T TTE SICRTRl ATLATATS TVTATT TTHAT HIL SATEAT T &Il ?

(b) GFTATI TATIET AT (G907 ¥ AT AATIA ATdqeh! feafq & g gl 7

(c) TIdI °|<—<1t'll‘5; ik ik FTTHT Uk HTT o1 (force) TS ST 9T gﬁ
ATAEE & Fregl ?

(d) % TeT FHRE® 3 ¥ b AT ARBEE & & & 7

(e) «&X W& (column vector), T8fad HFX (row vectior), &afd 942X (position
vector), T3 | (unit vector), e W#eX (null vector), SRTeR HHTe®
(equal vectors), FHUTcH® WX (negative vector), THT T ATHT HAIE®

(like and unlike vectors) el Ueh Ueh AT IATEXU &lald 7

(f) o 3= (45)7b=(-43)9TE+bT 3 —bHdga ?

~

() ETHT 3feF SawHT Soeeel & HEAT HITHT Hee vl Tl Tog 7 39
HATeT IIMERIEEHT ATHT ool TR |

T° AT AREEH @AY [UERS (Scalar or dot product of two

vectors)

T (0) ¥ I fag 00, 0) e & % B ? SARA TR | & 35 AT
TS@TE® (scalars) &I IO &[T g AT T &3 ¢ THEHT SAHA THad |

TET TE AT THRREER g ¥ UIAIAE I [awgehl (Heemg® 0(0, 0) 95T
TET g% WET HHRIEEH UEEHA M O(0, 0) v fF WEeH ¢! mAwA
T |

> =~

Tz AMET HHEwdTs UHATTTHT qUH Q[ BTHIA aredias A8l q9al Wbl
ST | T TOHATS T2 ATl THREED! The? T Al |

frareaT 1

A

frzuar SraTferaa e o fre 1 .
JE%dl TaTh [aqald 3]
(@) fa= AT B &1 fresede® & & &7 7 T o

(b) forg AR B &1 feafq Sqge g 7 o+ 1>
(c) = A T B & x- MauE® ¥ y-

fEeTTgHhe®dre FXd Hedh UE T{erd |

>

218



(d) T A T B & x- MaEHe® ¥ y- MEEHewd TUAFRae® SAISal Hid
&G !
(e) & IF UARAEEH! ANRAATS Alel AGATH I@TIH Alhg, 7

1:|-|_"ﬁ'E_:'l):(Xl,yl)“\’l_)):(Xz,yz)&_"1;|
TET, (X1, Y1) = Xa(1,0)+y1(0,1)= XuT+ yiJ

T (X2, ¥2) = X2(1,0) + y2(0, 1) = Xof + y,j TH &d Hicbwg | W81 T T] HAM
X- AETHT T y- AETH! [GUTHT THE HagEdTs TS |

(X1, Y1) T (X2, Y2) & Ul ATEAGh ASTATs THISS, | Sa7 AT ASEATATS
3 ¥ b TheR TGRS Trgr | AT (T a) (TpeR ) (HFET b) AaT
3 - baE TED |

=
<o a. b =xixo+ y1y2

Wt PA=3 7 PB =b & | 5E [PA| % 0 7

g g LN o ~ 0

|[PB| # 0 8 133b FRT FHSH T@EEERTAR D) -
FMNOTITEO<O<7 T |

|31|b| cos6 & TUSET TR AT AATAF T fawy, TS 3 b F B
T AGAT 3 b o TAES |

A, G b = |31|b]| cosé

TAATE 7 5 eT HaRe®mH! Thelk U AT afesiora iewg; |

REI B
PA=3
M
PE=b %
£APB =6(0 <6 <m) P )
z N -

BN 1L PA,AM 1 PB
PM =3 %I b |T T4T4 (projection of 3 on b)
= PA cosB[cos8 = %, FHHT AAMP H1]

= |a| cosO
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A, 3'b = 3] - |E| cos6

= (|]) x (|b|cos6)

= (3 ®T d%g)x (b#13 AT T4TT (Projection of bon3)
AT, 3'b = 4] - |E| cos6

= ([p|) x (Ilcos8)

= (b & )X (3T b AT T4 (Projection of 3on b)

—

3-b
[al-[b]

(bt g e O

(a)qﬁflé’l:a?|B)|=b?ﬂ'q7i'k_;=abcoseﬁl

(b) A b = 09T, (i)[3] =0 (ii)[b| = 0 =T (ii1)7 1 & &5 |
(c) af20 = 0°9T 3+ b FI AdEFTH AF I Z7 |

(d) af50 = 180°WT F+ b & FAAH WA WA &3 |

) 3-b=Db-ag=s |

\(f) (k@) b=a(kb)=k(@@ - b)&s, el k#0 TkER T | /

ST Tt

At 7= (1,0) 77 = (0, 1) M x- A&l [G9TAT ¥ y- A&TehT [EQTTHT THZ A
g

QA
I, cosl = g |

@ 1-7=[i|[{lcos0°=1x1x1=1

07 T=|ﬂ|ﬂcosO°=1x1x1:1
© 77 = [{l[flcos90° =1 x1x 0 =0
@) 7-7=[j][{]cos90° =1 x1x0 =0
AT

7-7=(1,0).(1,00=1x1+0x0=1

7°7=(01).01)=0x0+1x1=1
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-

=

—

7=(1,0).(0,1)=1x0+0x1=0
(0,1).(1,0)=0x1+1x0=0

a) a¥ b fo=r o= Hror
b) 3% 9l AT |

QHTE™

=) 5= (D)

3

3 =v22+32=v4+9=+13
b| = /(=3)% + (2)
= V914 =13,

25=(5)(7)

=2x(=3)+3x%2

=-6+6
=0

(@) @z b e

ib
cosf = —
13 |b|
= =S
AT, 6 =90°

(b) d’Z = |a| (—i C_l) — |;|)|;|)COSOO
= (VI3)’ ,
=13 = |a| X 1= |a|
—2 Y
[Hﬁ?:mﬁﬁﬁ’z,a.a?|a|ﬁﬂﬁwwm| }
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2. vxﬁ:P(-g,l),Q(3,-4)?R(2,5)F&w&rﬁwwﬁg.@ 1 /I Hiq g7 Il
ERICHGEEN
T
at, 0F = ()

0Q=(3
7 OR=(}) .
feprare, PG = PO+ 0G T LN
EEEAICCIRERE REREEREIN
=0Q — OP
=) - (1)

- (31

=(=3)

QR =Q0+OR
_OR-0g
= (-

- G

= (%)
i,
pa = (5) ()
=5x(-1)+ (=5) X9
= —5—45
= —50

3.

H N w B
N

‘co.hdh
<
<
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uﬁﬁ:(S),ﬁa’:( 4) T 4AOB = 90° 9T m H AT T4l TSR |

m -2
FHTET
7, 08 = ("), 0B =(_%) 7 5408 =90°
0A0B
[OA[|OB]

ETHIATS I18T B, cosAAOB =

0A.OB

AT, c0590° = ——
[OA].|OB]

OA.0B
STW,O =
[OA].|OB]

94T, OA.OB = 0

T, () - (5) =0

AYAT, 5X4+mx (—-2)=0
94T, 20 — 2m = 0

AT, 2m = 20

A4, m = 10

afs OA.OB = 12, 4A0B = 60°% OA =4 9T |OB| 9=l @TSEd |
JETE

72t OA.OB = 12

% AOB = 60°

|OA| = 4

0B =7

s e 5,

OA.OB = |0A||0Bjcos # AOB
H94T, 12 = 4 X |0B| cos60°
ST, 12 = 4 X [0B[ x5
A9, 12 = 2|0B[

#94T, 6 = |OB|

~ |0B] =6
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5. AR EI+ b+¢=(00)I4 =3,[b| =5 ¥ |c| =4 ww d7 ¢ fa=rar Fror gmw

78, A+ b+¢=(00),3 =3,|b| =5 ¥|c| =4, d=2¢=7
0

T, ()2 +23.¢+ (2 = (=b)
g4, (3)2+23.¢+ (4)% = (5)2
dqIA1,9 4+ 24.¢+ 16 = 25
e, 25 + 23.¢ = 25
dqIgar, 23.¢ = 25 — 25
dIA1,d.¢ =0

a T ¢ fer=repl &I 90° §= |

1. (a) THeR USR] GRATI TETeld |
(b) A& 3. b=0w 33 b =T & TS ?
() 3.b T wfreha® AT 9T T F T b fear=rer BT HT E 7
(d) oz d=(2)zb=(})wwa.b #aza?
2. (@ 3 d= ()T b=}) vT d.b T TS |
(b) afz 0A = (¥¥) 7 OB = (¥3) srw OA.OB e wMIgweTd |
(c) afe F7 b UHE FFeYE® AT 3. b TAT AMSTRE el [3+b| = V23 |
3. afg A(-2,1), B(-1,-3), C(3,-2) T D(2,2) 9T
(a) AB,BC,CD,AC,AD ¥ BD 9T NS |
(b) AB.BD U @IS |
(c) AC.BD ferrepr &ivr o1 e IS=eTd |
(d) AC? ¥ CD? 9dT @S |
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4. (a) Ff= AB =(%), OB =(°)), 4A0B=90° 9T a & W Ie TSI |
(b) & B=) ¥ q= () THATHAT T AT a T HH T AMSTE |
() A d=C" 3 b= THATHEA T AT k FI AT I TSR |
5. (a) @fa |OP| = 6,0P.0Q =247 4POQ=60° ¥ [OQ| 1 &1 wxit eS|

(b) afs OA.OB =30, 4A0B=45° ¥ |OB|=4v2 9T |O0A| ®1 | u«l

Q\\l
(c) afg 0C.0D = —14v3, 40CD=150° ? |OC| =4 9T |OD| ®I | U=T
o\\
6. (8 3T dA+b+e=(00)I4=3,|b|=5 ¥ |c|=4 9T d.¢ F WA wA
Q\\l
(b) @ B+ G+7=(00)[pl =614 =10 T p. G=30 T |r| T
AMITETH,
7. () ®T HREEITDb AT (A+b).(3—b) =0 T3] = |b| g W
JHTTS T |
— —\2 —\2 C
(b) T ZLbAT (E+b) =(3—Db) &= WAl FHIUIT T |
8.  S@Ir==HT FHeE A9 ABC fa=agrg ?

(a) AB.AC,BC.BA, ¥ CA.CB T TSR |
(b) BC.®I ¥ex faeg D o1 ST |
(c) BC.AD & &8 7 TaT AMSTad |

6.2 WFER AT (Vector Geometry)
feguepr Feraa, A
(a) % AB+BC =AC &3 *
(b) % AB+BC =AC &5 ?
©) (a)3 (b) AT & faeTar 3 7

&S ATIT PQRS HT s R
(8) PQ T PS & AR Hid 5 ?

(b) PQ ¥ PS T ThaR U HiT &7 ? o
(c) PQxPS ¥ PQ.PS foer % faeram 7 N Q
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X SATTHITHT HaeY ST MaHe® qIT §5 Al Haewd! Thax I[OTeh
e YA TR SATHATA ATHRITRT e T FITeEdrs AN T TR, |
6.2.1 (a) HeAta=g |r&A (Mid-point Theorem)

faSu®l AABC HT {se® BC, AC ¥ AB &I #eX
foge® #HW D, EXF B |

o9 AD,BE, ¥ CF g AB, BC ¥ AE & UgH[ ¥ad F E
\:\\l

7gt AD = AB+ BD ............... (i) (§RT ST B c
EECRRPEEGEIEY

T AD=AC+CD...........(i0)
(i) T (i) @TE ST,
@9, 2AD = (AB + AC) + (BD + CD)

@, 2AD = (AB + AC) + (BD + (—DC))
@orT, 2AD = (AB + AC) + (BD — BD) [-BD=DC]
wordT, 2AD = (AB+ AC) + 0

s¥aT, 2AD = AB + AC

o7, AD = £ (AB + AC)

1, BE = 2 (BA + BC) ?

—_— 1, — —_
CF=-(CA+CB) &3 |

y1tyo
2

)
1T A(x1,¥1) TB(X2,y,) 9T AB &I Hex fog C &I fedfa W( 2 ) ar

(x1+x2 VitYy2

)
2 2 >
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(b) "9S A (Section formula)
(i) Y T ST e (Internal division theorem)

I : AT fomg A feafe Faex g, favg B 7 feafq §9ex b % AB 1€ men W
Fasrster T foreg T Feafy W WU P = o g

N-)

m+n

THTIT
fersr@T, OA = 3,08 = b, Fg

OP=PIAP:PB=m:nT | > m
N AP m o
B, f=a P
94T, n AP = m PB > )"

B

Hw,n(m+@)=m (ﬁ+@))
Hw,n(a’)—ﬁ)zm (@)—ﬁ’))
Hw,nm’)—nﬁ:mﬁ—mﬁ’)
Hw,mm’)+na’):nﬁ+m@
EREIR (m+n)@ =nO0A+ m OB

— n OA+m OB
JY4qr, OP = ———
m+n

9, , 0P = 22 gy s |
m+n
(i) e s ¥y qreA (External division theorem)

F99 : Ifc fag P & AB @TE alfeale m:n AT fa9ed T8 99 a7 T famga
feafiy e, OF = 2208 7y |

m-n

JHI P
fodT, PAPB=m:n 3 | n
el —=—

JY4l, n PA = m PB

3T‘<’F=|T,n§K=mﬁ§
3T‘<’F=|T,n(P75+6K)=m (ﬁ)’+ﬁ§)

HW,n(ﬁ)—@)=m (ﬁ)—@)
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ﬁw,nﬁ—naﬁ=mﬁ§—mm’)
Hw,ma’)—na’):mﬁ+nO—A)
EREIR (m—n)a’) =mOB +nO0A

qgar, OP =

qgar, OP =

SAIG S

1. a5 A T B & [¥(q 99ate® HAM
1 feafq Hea oar ASEE |

JHTT

ferraT, OA = 41+ 37

OB=3
AM=MB

—

OM

[aY

m OB-n OA
m-n

m—-n

mbnd g T |

-4

?
HET vy e bl bITATINR,

41+ 3] T37—4] T AB & weH fag m

_ 1
oM =§(41+3)+31—4D
= (71—
—7+_1s
=z!173)
2. fage® A T B &1 feafq Jaae® FAM 30— T 47— 7] B | e erereaman
fage® CYD & f&fq Heex g RS ed |
(8 C & AB @rg et ®&9HT 3:5 FT AITTHT faarsr e |
(b) D & AB d@T% a8 ®YHT 2:1 % AITAHT fqdTST T |
qHET A
(a) FeT, 3
0A=37i-7 C
OB=41-7] n s
AC:CB = 3:5
oC =2 B

228



(b)

EEIREEIEE I eI PRI

—  50A+30B

0]
3+5
STW,R) _ 5(31-))+3(41-7))
3T?]_°|T, ﬁ — 151-5j+121-21)
FrgaT, OC = 2229

8

9@, 0C = 27— 225
8 4

)

el
0A=31-7
I~ — - B
OB = 41— 7] z
(0]

DA:DB = 2: 1(m:n)

SN A

0D =7
HFTep! alfed] [aaTei qeaed] qreas{ar,

O_D) — 20B-0A [mﬁ—nﬁ]
2-1 m—-n
T = 2(41-7)-(37-)
2-1
o, _ 87—14;—37+T
=51—13]

Ferfeqer fafu
DA:DB = 2:1
bA _2
DB 1
DA=2DB

0A — 0D = 2(0B — 0D)

0D — OD = 20B — 0A

0D =2041-7) - (B1-7)
= 81— 14— 31+]
=51—13]
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fer®@T, AABC @[ Hifemst AD o1 A
[ag G AG:GD = 2:1 &I SITTHT
farsiTsteT el &, JHITT THe

G # feafq 9z =2 (A, BX C # feafa o g
\la{\ ;E) 5 D>C

F91T, 0G = ; (OA + OB + 0C)
AT
TET AG:GD=2:1

AG _

qqaT, — =
GD

2

1

#94T, AG = 2GD

@91, 0G — OA = 2(0D — 0G)

94T, 0G — OA = 20D — 20G

#¥aT, 0G + 20G = 20D — OA

F97AT, 30G = 2 X 5 (OB + 0C) + OA[W&T fag MAATAR]
s9aT, 30G = OB + OC + OA

F9T, 0G = ; (OA + OB + OC) THIforay +F3iT |

qAAME: 6.2.1

1.

(8) HFRTH HH (g5 HTAD! FIT A2 |

(b) T C & AB @TE my: my & AATAHT FHAT ®IAT faeei T 99 C &
feafq 9aer A T B &l [edfd Al J8AT JEe |

(c) fer=¥T PR:PQ=m:n 9T ¥
OP =T 0Q ¥ OR &I TgHT J&Terd |

(a) It fage® A T B &1 feafq Seve® %A 21 + 5 T
47— 3] 9T AB &I FeATaS C I feafq 9aex 9ar
Q\\l A
(b) fer @ BD=DC, AB = 37+ 5j
AC = 71 + 9] WU AD u«r
Q\\l ’
(c) ¥, OA = 77+ 3j,0B = 2j — 1 TAC = CB 9T OC YT TS |
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(a) A(2,-3) 7 B(3,2) W@TETE AB # TS [avge® g1 |M o AB @5 2:3 %0
HAITTHT (T (AT TR & A M &l i Heaer o1 ars el |
(b) afs Pz Q= feafd Faeve® 21— 3j % 31— 2j A 9+ PQ &g farvefeare
3:2 T AATTHT fadred T foeg M 1 feafq 9aey 91 RS |
(c) afg P T Q& feafq Faeee® 21— 7% 51+ 2] B A9 PQ &g aMfe<ata
1:2 T FTATTHT AT T fomg R &1 feafq 9 o1 eReed |
(d) afs C 7 D& feafq aeee® 61+ 27 T 71 — 37 B A9 CD @8 alfexara
4:5 T FAITTHT faaqred 79 famg R &1 feafd 9eex a1 amsTerd |

(a) o= fag P AB @TS 3:4 I AHTHT
fasrsT YT B | OP g 0AX
OB T 9aHT =ad T4 |

(b) e OA =23 +3b70B = —a+2b<? R
M & AB @Tg atfezae 5:2 &1 AT
faTer T B 17 OM = 1 (4b — 93) &7
AT g TR | A i
A
(c) e CD = . BC 9y
BA = 5CA + 4AD & W
g TR |

Ferrem A7z PA = LG T A
WT&THWWL\\:E):i(3§+G) 0
g A
q

fers T AABC &1 9sTT8%® AB,BC ¥ AC &I
He7 favge® FWT F,D T E B | AD + BE + CF = (0,0)
g WAl JHINTT TR |

e famg W ¥ @ AR AT HERH P W amEead g oar o o
AEITF AT HAA ? ATEAT TRl |
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6.2.3 F‘i‘Ff T qreAe® (Theorems related to triangle)

EHT SR P Aredes yAIfrg T SR Feeee ThaR O ¥ HaR
Sl s fEw wEm T See #E aremes g T 9Es), S

RS ERCIEECET i
ey 1: ISThT T2 3T SToTTeh! 7 favg i @1 il Solre T FAETR ¥
IR AT T |

At AABC AT AB T AC A

HATTgE® S @l EF & |
gATT T ; i

EF = %BC ¥ EF//IBC

JaTT

7et, EF = EA + AF  [H9e% SiTgel tqet fAawesr s

#9, EF = 2BA +;AC [EX F F7 AB T AC 1 W& farmgee suarar]
P 1 ,=— —

994, EF = - (BA + AC)

o7, EF = 2 BC

~EF//BC  [EF=kBC, k=3 U |

ser, BF| = [BC

 EF = 2BC TAII w7 |

qrey 2: qHigarg e ofiufa=g ¥ emaRer 9e7 [a Ser @M ATaRAT aw
T |

Al PQR TSl HEATE
BT ¥ QR &1 7exr favg S &7 |

YA 9 © PSLQR
g
(i) QR = QP + PR [ %ex Siregs fraet fHawane]

p

(i) PS=5(PQ+ PR) [#er fag wronsamr]
1

= (PR +PQ)
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(iii) QR.PS =7 (PR + PQ). (PR - PQ)

=1((®)" - (PQ)")

=2(JPR|" - |Pq|")

=~ (PR? — PQ?)

=0 [ .. PR=PQ, APQR HH(zag [l WUH]
~PSLQR [PS. QR=0 {UekTeA]

qre 3: T Fraqsiert Foreht Heafawg ofdifargeeare FHgHAT 9 |
AT FHPIT B5sT ABC T

F9 AC #1 7 fag D g | A
g 9 : AD = DC = BD .
JHTT

BA.BC = 0 [4ABC = 90° TU#T] c B

@, (BD + DA).(BD +DC) =0 [#deX Sirga s foear]
@, (BD + DA).(BD — CD) = 0
@9ar,(BD + DA).(BD—DA)=0  [DA = CD]
e, (BD)” — (DA) =0
#rT |BD|? — |DA|?=0
AI4T BD? = DA?
#1941, BD = DA
R, DA = DC
«~. AD = DC = BD JHIUIq 94T |
FHH 6.2.2

1. (a) f=r=|T AABC &1 9ole® AB ¥ AC &I HeI A
foge® #HM E T F g | EFYBC &
T el |

233



(b)

9T APQR T |femesT PX &1 |
PQ=PR & | PX,PQ ¥ PR &l ¥+l W&Tald |

Q X R
(c) T==HT AEFG fagusl &, Sel GT=ET=FT 3 | T
EF ¥ GF &l ¥¥d «&led |
G F
A
2. (a) =T AABC &I 95TTe® AB T AC &
He fawge® HHT M T N B |
MN=BC ¥ MN//BC &7 s M N
ez fafegrr gwTiora 929 |
B (&

(b)

3.(a)

(b)

() MY//KA A
(i)) MY=2 AK c

ferrAT BT CAT #T CA=CT & |
AT AT oI Afeaesr CP 3 |

ez fafegrer gaiford 92 0 CPLAT
A T

=T EP=EN ¥ PF= FN T |
ez fafegrr gaTford M2 EFLPN
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4.(a) ForHT FHFON T RAM &1 97 RM &1 77 fag T

(b)

T | T TafagRT gHITa T erd © RT=AT=MT

e ¥T POT U3ar wHall st T PT &1
Heg fog H & | waer fafugrr ywifora e

OH=PH=TH

1 1
i I

v

6.2.3 TAHA AT AT ¥4l qreA@® (Theorems on quadrilateral and

semi-circle)

QI 4: TAHSTHT ToTEwH He [T7ges HWT: FIgq QT I TqHA
FHATR FAHS 875 |

ferrAT =rq¥{s1 ABCD &1 9se® AB, BC, CD ¥ AD &1 :
A foge® HAM F,GHYE &1 | F,GHIE &% HAM B NH
ST FAHST EFGH a7l & | f

A C
YN T : EFGH TSl IR FAqH 2l |
y F G
=T BD WTEf _
B
JH

— 1— ~ N
1. AABDWTEF =-BD [AABD T T AB T AD & 9] [a5e® g

@1 EF 9UHT |

— 1—
2. ABCD T GH = -BD [ABCD ¥ ¥sle® BC?DC 1 A [age®
FHA: G TH WTH, qTeT 1 A9 |

3. EF=BD [d& 13 2 dC]

4. |EF| = [BD| ¥ |EF|//|BD| [EFZBD & | ¥ [29e® aRTaR U]

5. EH = FG TEH//FG [(R&X T GHMINN (@ETSE® S (W@EUSe®
I THATTHAT ARTER T FHATR g AUHT]

R

6. EFGH T3l FHMIR QA 8 | [FE 9Sle® oReR ¥ FHATR

U]
FHIIT 997 |
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e 5: AT ATHIAF [qehUees TREIR THGHATST o |

fersAT ABCD USel FHTIRIRY Q| &l | el BD &r 5 "
7 fag M T | V
FaIfTe A : faer AC T Her fag M ET | A

y N A ot Y B
=T ¢ WL fagEs AB,C,DIM & feafq daees _ &4
0A, OB, 0C, 0D ¥ OM B 8! O IT fag |

®
THTT
— 1 ,— —>

1. AOBD #T OM =;(OB+OD) [ AeT-famg, ATAATAR |

F97aT, OM =~ (OB + OA + AD) [ AOAD HT 0D = OA + AD ST |
F97aT, OM =~ (0A + OB +BC) [ &3 ABCD HT AD = BC U1 |
9@, OM =~ (0A + 0C)
2
2. ACH Wex famg M 21 | [werfaw aersqar OM = 2 (0A + 0C) ]
FHITT 77 1

e 6 FHATE ATHSTF [qehUEe THH AT FHGATST Era |

ferrAT, ABCD USel ¥HaTg = &l | D c
AC ¥ BD, IHATE AqHAH! [aaie® & |

YA T4 ¢ ACLBD

AT

1. AB+BC=AC [AABC AT J%X SIgehl 9 MaRa-ar |

2. DA+AB=DB [ADAB AT ¥a¥ WIS®l MAqel Hawsvamr |

3. (AB+BC).(DA+ AB) = AC. DB [@& 1 % 2 % I4 T&HT WX 0T &l
o, (AB + BC). (CB + AB) = AC. DB
@, (AB + BC). (AB — BC) = AC. DB
o, (AB) — (BC)” = AC.DB

@9, |AB|? — |BC|? = AC. DB
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99T, AB2 — BC? = AC.DB

%947, 0 = AC. DB [AB = BC ST |
ACLDB [AC. DB=0 {UeTT ]
THITT 94T |

e 7: ATAAHT [qhulas aRTeR Era |
feT, ABCD U32T 3ord &1 | et AC ¥ BD

faepuies g |
YA T : AC = BD

JHTT

1.

AABC T,

AC = AB + BC [ %Y Sirge! st fHamaranr |
s, (AC)” = (AB + BC)

s, (AC)” = (AB)” + (BC)” + 2AB. BC

#9aT, |AC|2 = |AB|? + |BC|2 + 0 [ABLBC ST |
AIAT, AC2 = ABZ 4+ BC2 ... cce e e e e e (D)

2. 97 ABCD i,

BD = BC + CD
o, (BD)” = (BC + CD)’
o, (BD)” = (BC)” + (CD)” + 2BC. D
#e@, [BD|? = |BC|2 4 |CD|? + 0 [BC L CD 9T |
#9471, BD? = BC? + CD?
g9dr, BD2 = BC2+ AB? ................ (i) [AB = CD U |

1. AC? = BD2[(i) ¥ (i) @2 ]

4T, AC=BD
THIFTT 97 |
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e 8 FATIF! (AITAHT FAAHT) HI0T T THFT TG |

Fera, O widamel &% T C TRIHT 97 F USer c

fereg 211 /\
JAT {9 : AACB = 90° A 5 B
PRI

1. AO=O0B =OC [U3d AIITHT ATATHEE TUHII]

2. AC.BC = (A0 +0C).(BO +0C)

- (0C — 0A). (OC + BO)
— (0C—0A).(OC+0A) [ BO=0A W]

= (00)" - (0A)’

= |0C|” — [0A]?
= 0C2-0A2 [..0C=0A ]
=0
2. 4ACB = 90° [AC.BC = 0 WU |
FHITT 547 |
Y © 6.2.3
1. (a) fo=wm foge® K,LM T N &# I PQRS &l . N
TSIe® PS, PQ, QR T RS &I #eF favge® & |
KLMN &1 TR QA 2, deTerd | K M
(b) eI BT AT I HT g 7 ¥ L Q
(c) HETE T ABCD HT faeul AC ¥ BD & | AC.BD &id &5 ?
TETRTH |
2. (a) FIqIHST ABCD % {iie® AB, BC, CD ¥ AD &I Aed fawge® %#el: N,E,S
T T B | NEST U3l FHAMIRR TS g7 AT Jae? fafger qord
THed |
(b) FHAMTR TS POST &1 fashuiees FRGAINT grgd Wl Haex fafugrr
gHIOT TR |
3. (a) ¥IT NEWS & [qehuies aRTer g 9l Hae¥ [aidgRT T Terd |
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(b) THATE FAST REST T faeh0l TP gRT<T FHIGATIT grgd 9T HaeR
fafergrer gwTfora TR
(a) STHITHT BT HIUT T THFI §rg HAT FFe? [aagRT JHITT T |

A

(b) For=®T O AdaqHT H% &1 | ACAT TF THHIT T
AT Weex fafagrr gATiora TR | c@T

W—aﬁﬁrz—qﬁﬁmwﬁrﬁﬁmmw%marmwm%ﬁ@ﬁ
gfTaes TR THerd | Iad Tidaaadrs HETHSHl I&qd THard |
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T (Transformation)

7.0 TREA®T (Review)

TAHT JIAGER] AHT THEAT FAHA TR |

% (Function) ¥ ¥TIMTRUTEGS & TF4d B 7

WREATHT ATHT ¥ Flafael AT & qevd grg ! O A9HT 9%
(object) ¥ idfaw (image) ATFREEITT HEAT THId &v5 ¢ AT AR
IEEIUHT ATARHAT AR Tl |

Tgal feaers # favg (centre) e TS Mv=ra ®omT R qE eal
HYa] Iedl [GUTHT FYHISE] & &l AGIEE YIS 8l 7 JHA I g
EECIEC b

o U3l favseR fUsHars fagusl faamar fafv=ra gemr ears & Wi 7

FRF Yk AT (scale) AT f@fEIUHT AITAET THREE A UG fwATR
PR I gregrl Blel ?

T5 Alel AlCHIEES! U & AITITHT o4 G 7

AP g T AR T F favgfer=rer WaTs & A 7

ATSHAFT TGAT FATSET FA MRIATS AT T Fibrg, 7 IR
(reflection), 9| (rotation), [a=ATd= (translation) a1 faeR

(enlargement) =T H&T 9 AT HALAIT T&[ & HEAT Ae® TART ARTHT (47 ?
AT aTe FEATHISHT T&IT THed |
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7.1 HYET QAR (Composition of transformation/combined transformation)
o feguaT JETtaTe®d! Aad TR FfdUHET JeaeEa! Sarh G |

~
<

9| 9
x=0
wi 7
1 :
4 =-2 A 31
A :l A 5l 1a
P
19, X 10 X
XTorsr 7T 321,21 1] 2| 3] 4 5 6 7] 8 9 | X_9_8175543219125145678!9'
//1 .
, 2
=] =3
D =9
7 =7 4
5 5
'l Y

7 7.1(a) fa 7.1 (b)

]

o
N Do 1o | =

D

1l 9\_'4
[e]

N
N
w
N
(3]
)}
~|
]
;]
b

{pb

>~
of
s
N
&
)
)
=
W N Ol 4 N W
)
™)
w)
(v
o
~
)
L:;I
>
=
o
af
N
o
&)
’y
@
N
=

Oy - I
_<'.'og' S o d e d b ol o

7 7.1 (c) =7 7.1 (d)
o 7.1 (a)
1. [a=E® A A' T A" & [HeTSHe® deleld |
2. % A @HT AT TRISET A a1 A' T A' ae A" 9T FTH G 7
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3. & g REATTA TATSH (@EE UHATTIHT YT=afad S 7
4. fag A #1 gfafara A" g9 & Uehd TTHIRO H1 e, 7
fe= 7.1(b)
1. fovge® B, B'? B" &1 Maug®e® d&ied |
2. % & W@HT REdT TRISET B a1d B' ¥ B' a1 B" W 9UHT B 7

3. & T WETAA TATSH (@EE THATTTHT FHATR B 7

4. fa=g B = gfdfas B" g7 %7 Toha TR HH TG ?
fe= 7.1(c)
1. fage® P, P'T P" &% fa=gapl afxaly afvemaor wiwees s 7
2. P, P'T P" &1 MaSHhe® deteld |
3. P aTe P' T P A1 P" gialawer qrga %A A AR TART HUHT G 7

4. favg P &I gldfe P" 9 &7 Ushel TRV HTH e, 7
fer 7.1(d)
1. fae® Q, Q'Y Q" &I [HugHhe® wETerd |
2. Qe QYT Q dE Q" U3 & T TATATIU YART HUHT S ?
3. farg Q =1 ylafawar Q" g1 & TITHATRY TANT FUH g 7

4. R, R'Y R" & Mag®e® d&lad |

5. Rd R' T R' a1 R" 9r39 JANT HUH TATUIR] ATH, &g T AT A8 d |

6. [ R aTe R" 99T YANT WU Uehed TTATRUIE] ATH, %5 I ATAl d&ied |

AT fESURT TATIIRES FIFT TTHIRUH] JEEXVEE & | e a&qells T I
TMRRUEES HAM fafd Ade A'T A ar A" AT TATS8H 99 A ae A"
AT Thdl TR (1,0r1) A5 AT TR A, |

Fora 7.1(a) AT T2 TWEACAH HeRe® Gid=gad WUH Sl | &l ry of 3@ x = 0 AT &
WETT T r, F W@y = 0 A g1 WREAdAAls JIASST | g0 I g FIH
PIUHT TUHT TRGHAHT Fad T Alebeg | Sad [ooA] HUH FIET TR IaTH
fergarr alkafz 180° AT WUH! TRFHHIH THIA & |

e 7.1(b) AT RTAAAH! AeTE® FHMICR S | LT ATLATAT AeTEB =l Ih T5
T g RN FIFT TRIEAAS Fel TS (a=ITIT T4 | TeT 1 of X =13 1o x = -2
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H g WEdTarg S | por o 2(7457) =2(F) = () W g fawamerg
TS, |

y=ki T y=ky AT &1 TRIEAAATS HHM 11 T 1y GRT FATST &1 A 11 T rp BT AT
AT frdqar frems & o = 2(, %, ) 7 nore =2(, %, )
2 1 1 2

Ferd 7. 7.1(c) AT 1T rp, of A ITTH fagahl ARER 180° T 90° aTcH® faemmdT g+
> TATSSA | I TR r0r of IH favgehl akaiy gareae faermar

(180°+90°) = 270° ®I IRFHHUATE TATSS, |

fer 7.1(d) %1 afedt s@Eeam™r Q a1 Q'Y Q' dd Q" U T fa=dTIme® Hu:

Ti=(}) TTo= (23) g wTga | Pt Fo wmRer TooTi=(3103) =( )

TR g fazamoaarsg sHes |

T,0T1 T T10T, & fa7 F9F WMWY U35¢ £ |

For 7.1 (d) &7 ST AR g5 el faEREs Ky [(0,0),§]z E2[(0,0),2] FT Ha=

AR E,0E= E [(0,0), 2 % g] o ST |

BT TE HTaT HYeh HYeh TehicTehT TATHIRARUETE IiH e TR a1+ 9aa) |
JaTelle®
1. Ao Wy =2 A1 & TEdd, r; o @M x+y =0 AT g7 TRaa+

Ti=(2), T.= (') faeamae® ¥ E1 [(1, 2), 2] ¥ E2[(1, 2)5] foeamerg SArsa
a9 T (U fagesl e SIA=RUIY=Tae! Jiatere 91 dmsIerd |

(@) rior2« (2, 3) (b) ro0r1 < (4, -5)
(c) T10T2« (7, 8) (d) E10E2 < (2,4)
QAT

(a) F&T, 1 o W@y =2 | g REATAATS TGS, T (x,y) 1(X,2 X 2-y)=(X, 4-Y)
T, (%,y) 2(-y,X)
= 110r2(2,3) =1,(r,(2,3))
=1(-3,-2)
=(-34-(-2)
=(-34+2)
=(-3,6)
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(b) 7T, To = (3) ¥ T2 = (3)
T10T2(7,8) = Ty(T2(7,8))
=T,(7 + (—4),8 + 3)
=T,(3,11)
=B+ 1,11+2)
= (4,13) §1 |
T, TwoTe = () + (5)=(13) = ()
~ T10T2 (7,8) =(7+(-3),8+5)
= (4,13) T3 |
(c) TeTE;[(1,2),2] T E,[(1,2),5] B |
E,0E, = E[(1,2),2 X 5]
&9aT, E;0 E, = E[(1,2),10] & |
(% y) B0 (10(x — 1) +1,10(y — 2) +2)
= (10x — 9,10y — 18)
Ei0E2 (2,4) = (10 X 2 — 9,10 x 4 — 18)
= (20 — 9,40 — 18)
=(11,22) 5 |
sfiiferge® A(L, 0), B(2, 1) ¥ C(3, -1) WUl qsietrs T() @ fereamas waf greey
g gldfarael Maengde® ol aRISTed |
IFT gfdfaeadTs ®ie x = 2 AT WEdq Terd | ABC T af=<qw gfafa=r A"B"C"

(aN

ATE TIe QT AT I THEIE |

24
HHEIM™ g
. 1 :Sale:-T&IVY A"TRT
I{%‘T, P(X, y) ng) — P,(X+1,y+2) 10 small square = {1 ynit
() = o A
A, A(L0) 2 = A'(2,2) o/ x
1 X.-9-8-7--5-4-3-2-1;A1 TN
B(2,1)T£2) = B'(3,3) c
1 4
¢3,-1") = ¢, 1) :
®H, P(x,y) 57 (2x2%, y) = (4-xY) 3
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7, A'(2,2) 52 A'(4-2,2)=A"(2,2)

B'(3,3)"> B"(4-3,3)=B"(1,3)

C'(2,2)*5% C"'(4-4,1)=C"(0,1)

AABC TA'B'C" @ TS e gEd el e fegy e arbfdes
ECIEE LN

E o %%(3, 4)WHW2WWWWIRﬁy_omﬁW

SATSE | W AR EoR o P(X, y) KIE] F [agAT TR TS, 7
ofifege® A(2, 0), B(3, 1) T C(1, 1) WT&H AABC ®Ts EOR gWRT AT

TIE™ | AABC ? Tl Jidfq¥ AA'B'C' @18 USd @I HT J&qd Terq |
QT

5 E[(a,b),k] pr _ _
EHIATS AqTET B, P(X,y) PP P(k(x-2)+a, k(y-b)+b)
TP(x,y) Y30 (X, -y)
T&l, EoR(x,y) = E[R(X ,y)]
= E(X! _y)
= [2(x — (-3)) = 3,2(-y — (-4) — D]
=2(x+3)-3,2(y+4)—4)
=2x+6—-3,2y+8—4)
=(2x+3,2y+4)
T EOR o P(X, y) T8 P' (2 + 3, -2y + 4) W AR e |
T,
A(2,0) B°8 A'(2x2+3, 2x0+4)
=A'(7,4)
B(3,1) 28 B'(2x3+3, 2x1+4)
= B'(9,6)
C(1,1) E°8 ¢'(2x1+3, 2x1+4)
=C'(5, 6)
AABC ? AA'B'C' @T¢ U3¢ S@Tr=ra¥T Y& Ta,
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Scalet X{ AET F Y - F&[H]
10/ small square £ 1 unit

[N S A N NI -

@]
(e i

|
N
w
N
|
)
~|
00
[t)

_<;'oljo'@~'cwdud Wb bol

gfg Ry, o I fawg#r afwafy +90° AT g9 Wradd ¥ R, of IEH fawger
Fieafk -270° AT g4 WEdAArs SASE 99 GIFd TR R,0R; o &l
SATSS 7 R.0R; 3RT «ifa=e®s A(-4, 0), B(-6, 2), C(-4, 3) T D(2, 5) WUH

FATAATE TR TR | I dfera ¥ a&qars Uge d@me s g&qd
THE |
THE

et Ry = [(0,0) + 90°] T R, = [(0,0) — 270°]
R,0R; = [(0,0) — 270° + 90°]
= [(0,0) — 180°]

T FAT TR IETH fervgebl ik 180° AT g4 WRIAdHATs TS |

Y P(x, V) RoR;[(0,0)—180°] P'(-X, -y) y
- ! 3
R,0R ’
T, A(—4,0) R2%R A'(4,0) ;
B(—6,2) = "B'(6-2) =
Co -
C(—4,3) R2%Rs ('(4-3) A A A
D(2,5) *2%" D'(-2,-5) JECEEEESEErEce: SrEEERy
5 /-.. ’ B
ot
:
L
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1. (a) ¥@E® x=3% x=5 #7 g1 WEAdTH Jqad TR el T
fawg 7
(b) R R4[(0,0),80°] T R [(0,0), 100°] = f&= HIaT TIHIRY Ri0R, &
g9 7
(c) fa=r Ei[(a,b),ki] T Ez [(ab).k;] T HIad TR E10E, & &5 7
(d) afz faearade® oY), ¥ To(5?) T T10T, T &5 7

2.  Td fegu®l AdaEET TH-RUEEH [Fav [Ggus & |

Ri | x- ¥1&THT 9RTaaH

Ry | y-3rerar wRIEd

Rs | x=3 AT g4 Wradq

Re | y=-2 9T &4 Wradq

ro | I fawg alkaiy 90° T & gHATcH® qRa A

r; | ITH fawg afvdfk 270° A1 g gATcH® IieehHT

rs | IR fa=g afvalr 180° #T g7 gvTcH® aivem#T

Ty (g)aﬁ PoreeTa

T2 (:g) T Foemas

E: | %= (0,0) ¥ AT -2 AUH faer®

= @H(0,0)?W%Wﬁﬂﬁw

Es | &= (2,3) ¥ A9 3 9UH faedr

Eq @Fa’(z,s)?wgﬂqaﬁfdﬁw

AARTHT fTSUHT foaRurerT ATIRAT [+ MRS Il TSR |
(a) R10R2(4, 6) (b) R20R1(4, 6) (C) R1OR4(-2, 3)
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3.(a)

(b)

(©)

4.(a)

(b)

(©)

(d) R30R2(-3, -4) (e) riors(2, -3) (F) roor3(2, 4)
(g) ri0r2(-3, 5) (h) T10T2(3, 4) (i) T.0T4(-4, -8)
(j) E10E2(5, 6) (k) E20E1(-2, 3) (|) E4OE3(-1, 5)

sfrifarge® A(2, -1), B(2, 1) T C(4, -1) 9UHT AABC ®Ts dfeet @l y —x =0 #T
WEdT THerd |y gfdfasers o 9ew fager afeafy  srequfama

TRIGTER | 9T At gfdfara AA'B"C" T AABC T U3¢ SR@Ter=HT I
T |

sfrifarge® A(l, 2), B(4, -1) T C(2, 5) WU FI{Tee M @I x=-3 T y = 4
AT REAT TRTH G | 997 Fgad MRIEE i giates AA'B"C" ¥
AABC ®TE T3¢ T@Iieradl Y&qd THard |

AMNP & ofifa=ge® M(1, 1), N(3, 1) T P(2, 3) T afdfav IaH fawger afedie
90° gHTCHSE TRGHHUATAR Tl ATSHa ™ | U Ufdfavadrs 99 (-1, 2) &=
AT 2 AUl PRGN FeariaRw TR | At gidtee AMUN'P" ¥ A
AMNP T T3 J@IT==dT J&qd Terd |

sffege® A(L, 2), B4, 1) ¥ C(2, 5) wqa?r e W@eE n(x = 4) <
f(X = -1) AT AR REAT TRUH § | g9 WFARIEES JareT G

AR 1,01, 94T AMSHE | 101 3R YT Jiaias AAB'C' T &1 AABC
ATE U SRETerHT Y& THEr |

sfifage® A(2, 2), B(6, 2), C(6, 6 T D(2, 6) 9T =IqHsl ABCD @Tg dfeel
X-SETHT ¥ UG, y-A&THT RTEdT IRISaT FIdd TATATRUGIRT el Ficiiareares!
fAEeTTEs T IS | A% ¥ Uiaferadrs USd JEIreH g% Terd ard
GYFT TR & g, delaid |

A(3, 0), B(4, 2), C(2, 4) T D(1, 2) B | a9aTs S&TH fa=gal ARG +180° AT
qREHI TG I Fiataeaars O WWWWHW%&W
WW&IWWWW?@WABCD T
IqIST ABCD @75 T3¢ SI@Ter=|T T&qd T |

gl i Sfrawar wrEdy, afvwa faRame 7 AR 9ERT quer 38 38 dTe
W@Gﬁwlﬁwmg‘gwdl qIAT THYTS, bl TN HUehT
JRTETUN G @ISl TR YT AR ATCHAT SIEhHT defard |
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7.2. Tawdfia TamT=Rw ¥ faadi@ a9 (Inversion Transformation and
Inversion Circle)

T [T2UHT JIAEEH] dHT FHEHT FAh T IR I AMS T84 |

o &= (0,0) T ATATH 4 THT HUH IAH THIHT & Fr, 7
o  IFHHE (x-2)%+(y+3)2= 49 & TATSH qAH! vg T FATATH A Hid &7, 7
C

o [=r®T O gl &vx &l |

AACB ® W #q g7 7 :
B
o O & faw 9u&l AT favg P w9l foreg P
T AB 09T @1 &1 | OP T AB &l ¥¥ 7 & &g 7 A

NN o

o MY SE®EHl THETAT T TWI FHHATT ATl & A, ?

)

AR SATTATT T3Sl THAAHT Tl SAMHAT ATRITAT TAF famgars
ATRIAHT  GidfeFadT el foage®AT TF THF dIAaar  (one to  one
correspondence) T HATIRAT HIT T | A& Soh®  (inversion) o aiepl
HAITROMHT ATIRHT T “P dTs It “P"HT TAHRI 163 |

N g ‘ . ‘
‘ P

771 (a) f77.1(b) fF77.1 (c)

ATt feguar faseedr O gu® & & | & aAH qTAE 1 G | 9% (P) ¥
TP gidiara (PL) HI Aa€dT bl sz O B dUE (a), (b) T (C) AT I@TSUH!
3 |

fora 7.1 (2) AT P T P' UGS TATAT B AIAT Iepl TRITHT T |
fer 7.1(b) 91 forvg P gdah! AT &A1 § A9 P gl Alledl & 3 |
e 7.1 (c) w1 favg P gkl Atfe?l &= @ 9 fawg Pt e e &

gE  FITHT OPXOP'=r2 ¥4 HII g7 | I8l PP J9d1 P'>P | P I P' A5 I
qrger IRd (inversion) fages wiH=g |
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Polar

Inversion circle

Inversion circle
Pole

A

w1ty faguar fesmT e #w5 O @M% IR %= (inversion centre) ¥ IS Ich® Al
faadra a0 (inversion circle) WS | @1 AB @Ts g4 & (polar) ¥ a5 P &% ¥4
(pole) w5 |

* giedTT. AT ABC TSel 39 TE&! &vx (0,0) T AISATH 't UehTg
B | & favg P (FrsaTesh) H AT Uk IHM fawg P' JH P
forg ST @M1 96 ¥ O, P, P'S OP x OP' = r? a&dTells a=e
TS | AfE 1= 1 THE 9T OP x OP' = 1 AT, OP'=$§@I&F§P'
ATe adeh! Araet fa=g P &1 I A (inversion) fog wT=a |
JATERUTHT ATNT Hegiearg O HUH I9 T 3@ AB B | deiag O, P ¥ P' IHEA
forvge® G | OP @Ts =T AT fafaruesr g &+ famg Q ¥ T I (inversion)
foeg TaT AB AT Q' & |

ETHIEATE I1eT B, OPXOP' =12 T 0Qx0Q' = 12 B
STET r FART ATATH 2 |

T OPxOP'=0Qx0Q"

Ql
Polar

OP _ 0Q
' 0Q/ 0P/

T FFEvg gHEY fAse® OQP ¥ OP'Q' T {STell
ASle®a! Jard [auR 99 a1 aarae A, |

SREI

Pl
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feguar famg@r SRw f9wg (inversion point) TAT TS qfeT

o [ [] > X
M N

AT C(h,K) T &5 ¥ r AIATT T | F C ek K [avg P #H IohH fowg
(inversion point) P' & | P T P' & fAaeg®he® HAT (X, y) T (X,y) B |

C,P? P'qWdd favge® &1 | PMLOX ¥ PNLOX fa=it |

@I, CRLPM ¥ CTLP'N fa=it

ACRP ¥ ACTP' &Y f¥sia® g |

F&l, ACRP AT, CR=x-h, PR=y-k ¥ CP=,/(x —h)Z + (y — k)2 & |

&I, ACTP' |T, CT=x"-h, T PT=y"-k & |

THEY IS AT qoTemebl AT e,

CT _PT _CP
CR PR CP
sreqar &F — BT _ CPr CP

"CR_ PR cp cCP

CT _P/IT _ r?
S 2
AIAT, = = 5x = gpz [+ CPXCP'=r ]
x'-h _y'-k _ r?
w4, x-h ~ y—k  (x—h)2+(y-k)?
AT, x'=h _ r? y' -k _ r?
x-h (x-h)?2+(y-k)? y-k (x-h)2+(y-k)2

[afedr ¥ ST AqITaArs HAM THET SRTeR T |

I o M o

A X = h = 07 Y TR e
2(yw_ 2(y—

g, X' = — O pyy = TOT0

T (x-h)2+(y-k)2 T (x-h)2+(y-k)2
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afs Fadl bes ITH favg AT (h,k)=(0,0) T |

2

ENEN r?x r?
A, x' = Ty’ ==L &g |

x2 +y2 x2 +y2 o

SAIG S

1.

(@)

(b)

T Xo+y? = 9 ey da fagusr fagewsr IR fa=g (inversion point) =T
TSR |

(a) (3,0) (b) (0,3) (c) (6,9) (d) (-3,-6)

QHEIM

el 9 X2+ y?=9

qIAT, (x-0)2+ (y-0)2= 3% &l

%% (h, k) =(0,0) ¥ ST r=3 TS B |

TET (x,y) = (3,0), (X, y)=?

ETHIATS 9TeT B, X':rz—x+h

(x=h)?+(y-k)?
9x3

= Goorre0r o
. rly
V' =g TR
_ 9x0
T (3-0)2+(0-0)2
=0
&,y =(30)

~ (3,0) T T x2+y2= 9 & ATIE I A a5 (inversion point) (3, 0) ¥ &3 |
7ET (xy) = (0,3), (x,y) =2
FTHETS AT B, X = ——

(x—h)2+(y-k)2
9%x0
T (0-0)24(3-0)2 0

. r’y

Y S
9x3
T (0-0)2+(3-0)2 3
~ (X, y)=(0,3)
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(©)

(d)

TET (x,y) = (6,9), (x,y)=?
ATHTE AT B, X = —— %+ h

(x-h)2+(y-k)?
9x6

= —+0
(6—0)2+(9-0)2
_ 9%6
T 36+81
__ 54
117
_ 6
T 13
. r’y
Y = amraar T K
_ 9x9
T (6—0)2+(9-0)2
_9x9
T o117
_ 9
T 13

6 9

Ly) = (D),
q_E”TO (X!y) = (_3!_6)’ (X"yl) =?
FTHETS AT B, X = ——— 4 h

(x-h)?+(y-k)?

_ 9x(—3) +0
(—=3-0)2+(=6—0)2
=27
" 9436
=27
T a5
_ -3
5
Ty =1 4k
(x—h)2+(y-k)?
9%(—6)
= Torrceor T 0
_ -54
T a5
_ —6
T s

S0Y) =D
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fa=g (4,5) #T &= (2,3) T I (inversion) TATH 4 Tehls HUHI IqHT ATIET
IR ¥ a5 (inversion point) 9T TSR |

QHE

7El, &% (h, k) = (2,3), FTAH (1) = 4 THS

a7 P(x,y) = (4,5),x =4,y =5, 3cwH =g (inversion point) P'(x, y') = ?
FIETS ATeT 3, x'=()(_f;f‘%+h

42%(4-2)
(4—2)2+(5-3)2 2
_ lex2 2

4+4

qgET, X' =

32
= =42
8

=4+2=6

. __ r’x-h

Y Tamrrgwz T k
_ 4%%(5-3)
= ——+3
_ lex2 3
8

=4+3=7
-, feguar g ae foa=g (4, 5) ® I A =g (inversion point) (4, 4) & |

AP : 7.2

1.

feguet o= ATaRAT dd [agUaT d@auRTes ATer THe |

(a) ST A AT faqiea a9 (inversion circle)

(b) ITRH AT (inversion radius) ‘ Pl
(c) fa=g P &1 I H (inversion) fa=

(d) fovg P' &1 I (inversion) fovg B
(e) OP, OP' ¥ OA fa=rel ¥

qd  fegusl THERIET ATURAT IGA  (inversion) faged  fAEeE® 9w
ST |

c
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faeg IHH BT THIEBT IoohH foeg
(@) A3 4) X2+ y2=1 A=?
(b) B (4,0) X2+y2=4 B =7
(c) C (-7,0) X%+ y?=49 C'=?
(d) D (0, 45) x2+y2=25 D'=?
(e) E(%,%) x2+y?=1 E'=?
)] F(EE) x>+ y?=16 F=?
(9) G (-4, -5) X2+ y2=10 G'=2

pt
3. (a) For=r@T, IRA (inversion) @ ABC & &= O T P & I
(inversion) fa=g P' & | AlT Fddl FHET x2+y? = 36 ¥
OP = 4 T3 WU OP' Ixl TS eld | A B
(b) T3 IERHA (inversion) FAHRT b= C(2, 3) ¥ aRfudr o fag A6, 7) & | foag
Q' & k¥ (inversion) fog Q @ 1| AT OQ = 8 UHE WU OQ ual
TSR |

4. T (TR ATXATHT YUF (a3l IoohH a5 (inversion point) TT ATSHE |

f&=g (point) Ik I (inversion JehH favg
circle) I THTHI0 (inversion point)
@ M(0, 4) (x-1)2+ (y-3)2= 16 M'=?
(b) N(3, 4) X2+ y2-4x -6y —23=0 N'=?
©) P(-1, -3) X2+ Y2+ 6x - 8y - 11= 0 pr="2
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7.3 Hfeama FART T |ERW (Transformation using matrix)
WleﬁWWﬁWﬁﬂ@(x,y)ﬁémmﬁw(i)

F FA 2x1 T8 | A Pxy) @ Faeared dwer T(D) @ wamrewer we

yidafese (x+a, y+b) &8 | THATS HICHIP SASH ®THT &l [;]+[§]=

[x+a

y+b] g |

T GHRH! TAATRIATS 2x 1 HigR TN T TR A, |

2x2 AfgH FANT T ST
o faGP(x,y) ATE Xx- ALTHT WRIAAA T&T YTt HfATaF & g7, FARA T |
o TS favg P(X, -y) AT x+y=0 TWIAT WRTac & rata & g

P'(-X, -y) TS FHHM: x Ty FI EIAT JTIE IWGIT THIH TSN H&il 875 7
IFT GHIRUEEATS HICHIH! TOHH &®IAT FAA o] qibeg ! FAR

ey |

BTHTATS 918, P(X, y) 98 X + y = 0 J@THET GR1ad+ &l yiates P'(-y, -x) 9T
TG |

P'(-y, -X) &% X T y [ &IAT JAIE T@T THHI TATSAT
Y=0X+(-Dy.oooiiiin (1)

X=(-D)X+0y.ioiiiiiiinn (ii) 9T &5 |

FHEW (i) T (i) T AicaThl SIHT T ITET,

@) =C, D)z

s, () =0°,73)7 (;) ATE HAM Fiater Afgw, TR Afew T
I HigH AT |

A, yiatare e = TR #fea x aeq dfew

qgq (D), = (M), , X (0),,

Tel n o & T FAaedT quaT ufagesdl Tg@dls IS8 | n &1 AT
TEEUE, IS T ATHABT AT FAM: 2, 3 T 4 TS | HXF Hieh TITAIALIH]
TN RA 2x2 AigHEwH faaver a0 diderd G5 % g | (Daxy =
(M) 22 X (0)25nTA FANT T e THETH |
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.9 TTATIRT T | vafsE | 2x2 SR
fg | fag A
L X- AETH g TRIEAA P(X,y) | P'(X, -y) (1 0 )
0-1
2. y- HETHT & IRTEcH P(X,y) | P'(-x, +y) (—1 0)
01
3. X-y=0 T@THT &= TRradd P(X,y) | P'(X,y) (0 1)
10
4. X+y=0 T@HT g Raa P(X,y) | P'(y, -X) ( 0 —1)
-10
5. [(0,0) +90°] &7aT [(0,0) + | P(X.y) | P'(-y+Xx) (0 —1>
270°] AT g afwmH 10
6. [(0,0) — 90°] &rFaT P(X,y) | P'(+y, -X) ( 0 1)
[(0,0) — 270°] AT & HiReHHIT -10
7. [(0,0),180°] #T &% dfs®or | P(X,y) | P'(-X,-y) (‘1 0 )
0 -1
8. [(0,0), k] 3T & fa&R P(x,y) | P'(kx, ky) (k 0)
0k
THE T B L

fewT OEAF, OFBM, OMCN ¥ ONDE B | OEAF @T% x5 X
AT TepTg a0 Al IR TRwg | 9o avaTs HigHRIH

C E
W@ET 0110 Nf-1
’(0011)%@|
SAEEE
1 fag (4, 3) o faeamdd R () & MR TRl g widfawe ow
Q\\l
SEICIE]

uel, & g = (4, 3), fawama Feez= (7)) wfafeaw fog = 7
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o9 fawaraddrs 2 x 1 &1 Higaehl @EHT oeT
gtefaer Afea = awq Afa + faeama" Sz @fe)
aa, (3) = () +(5)

g, (1) = () + ()

o, 5) - (457

3+2
aa, () = (9)
-~ gfafas= =(0,5)

afs A(1, 3), B(4, 3) T C(3, 0) 1551 ABC & *fi¥ fage® &4 w9 AABC &
sfiferggeers dfeer (1) o =R T gidiereer feamgres
TeTary |

AT

aet, awd Aew= (5,
TR High = (7
gfafeava dfae =2
HEICIERRIC I

gfdfara Afca = (FATTRO Hica) x (A% HicaHT)

FI4T, (Daxz = (M)2x2 X (0)2x3

10 14 3

3T2]_°|T,(I)2X3 =( 02)(330
1+0 440 340
0+6 0+6 0+0

=(s & o)
& A'(1,6), B'(4,6) T C'(3,0) Ufdfaw HeSHe® & |
aEa (003t 1) WS TS AT AR T 2 X 2 HigH ol
AR |
AT
w’aﬂﬁ.ﬁ;w:(g 3 4 1

affe afgm= (0, 110
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AT TR A (Mo M2 )2><2

mp; Mpy

e e, (0 5 1 §)pe=(mr omz) x(5 5 1 1)

mp; My

gqar (0 1 1 0) _
ST’0011)_

miqq X0 m12><0 miqq ><3+m12><0 mqq ><4-+m12><1 mqq ><1+m12><1
m21><0 m22><0 myq ><3+m22><0 mjpq ><4-+m22><1 myq ><1+m22><1

STW (0 1 1 0) _ 0 31’1’111 4m11 +m12 miqq +m12
»\o 0 1 1/ 7 \0 3my; 4my; +my, My +my,

S HNT aHe&bl HIH TR Tl?i',

3T?E|T, 3m11 =1

AqAT, my, = §
T 3m21 =0
STW, m21 == O

9imy; +my, =0

qI4T, my, = —my; = —g
‘\%"F{,mzl +m,, =1

A my, =1—-my; =1-0=1

1 1
A TR HigH, m=(5 ‘5)
. 00 2X2

4. @M y=x A WEAGH TR ITH [l qRd 90° gaTcAs faemaT qierHa
gHIT TR |

AT

TET, Y@ y = x A g WA gt de=( 0 1) = A el
ST fawger afvafy 90° gmTeHe feemaT g aRewHuRT FRaferd dfaad
— (0 -1 _ :

=({ o )=B

y-AETT g WEed = (1 ) =C At

S 01 0 -1
Tel, AB =
) (1 0 sz(l 0/2%2
_ (0x0+1x1 0x—1+1X0
— \1x0+0x1 1Xx—1+0x%0
(1 0
- (o —1) # C
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TBA =(] ).,

— (0><0+(—1)><1 0X1+(—1)%x0

1xX0+0X1 1x1+0x0
- (o -1 0+0
0+0 140
—(-10
0 1
= ¢ YHIOTT WaAT |

T fRamT (fog)(x) AT g &1 &1H dfeel T f &1 ¥ 93 &7 aX BA AT
Hfaa o o @rg |

faeg (x,y) @TE (3, x-3y) AT LA T 2x2 Hida I AMSTard |
THTET

e, e #gw (0)=5),

sfaferer &g (1)= (%)

gfdfera Afcaaars x ¥y & 9&HT AT @I GHIEH0T FAT3 4T,
BXZIXXFOXY .ot (1)
X-BY=LXXA(-3) XYt (ii)

THET (i) T (i) TS AT TEIH T,
(XE)?iY)le - i -03)2><2( ;(’)

o2 x 2Ry Aigw (3 %) g

1. (a) T TS X-AETHT TRTAAT T 2x2 HgH JETerd |

(b)
(©)

(d)

F FAXTHT [+90°, (0,0)] TRFHURT FredT HigaT deTed |
T (2x2) FHE! HIEHIATE (2%2) FHPT HlgaTelr T &l FHT HHB HidaT
T & 7

Hew [ O ] o ET SRR SS9, ¢

=g A(-4, 6) @5 T fegU®T AfcRe®EgRT TR THerd |

@) o) ©O) (d)()

N[WNIR
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3.(a)

(b)

(©)

4. (a)

(b)

(©)

5.(a)

(b)

6.(a)
(b)

@ PQ &1 [AsuTgde® P(3,4) T Q(8,4) B | PQ WS Al (3 2) o
ST &1 9T Gt (HeegFhe® deTeld |

A(2,3),B(2,6),C (5,2) T D (5,6) 9itiaes AUH Araaers dfg (D)
& TR &7 I A'B'C'D' 9T g8 | A, B, C' T D' & MaeTg®e®
AT TSR |

TehTg FHelrs Afger (3 2 ) o MR & =qs = g7 1 O, A, B'Y C
1 HeTg®e® IaT TSR |

U oqdqs (9 3 1 1) @S g AN AT TR0 T Ao o
TSR |

TEE A () o 1 D) emE mEER A (o0 ) 1 ) W wmErR
T T3l 2X2 TR Hidad Il ASerd |

2

TS ATTelTs FHTATR <o (9
HiaH oA AMSHR |

I fa=g =iy -90° HT TRHHI T T@l x = 0 AT Wraa= TaT g1 JgHT
TR y = -X |1 &4 WA GHAT g7 Al Hidad TTHATIRUIERT

JHTTT Tl |

AfaaRy TITHIARY YART RN IETH gl i + 90° gTceHe faemar qfeghaum

ﬁyawwwﬁww%@y X AT g TR
THAA g7 WAl THIOTT Tar |

J) AT TR I T3 2x2

I (x,y) @5 (2 -y, 3x + 4y) AT TR T 2x2  HCH I0q7 MR |
=g (x,y) @M (X - 2y, 2X - 3y) AT TFARY T HlcH I TSI |

F TSl PISTHR AT THTATS TETTTAT T o PAsqotebt efeiferegent
fAEeTgse® O AGAEN | 9T IS B B¥e kA AR AET 2 x 2
AleRERT  WHEFRY e | I8 WFARUEE. W giaieaeedrg
AGIETHT YT TR | IF a@i==ere df ses dleded | g% T
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TPz 8

qHigd WH (Statistics)

8.0 YARIE«®T (Review)

FAT 9 F T3 ST (qardiese ATS ATl [auaAT YIeq Wbl ITArgshedls ad @l

ferrAT TErsua &
fermet e ¥ yrargs
TATAT | ST | T | 91 | |rarteie | Saage | Rer | adems

IqH 65 59 60 58 47 46 38 35
fereT 48 30 40 80 20 70 59 61

N ®e oo

fam oo olo——o

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 >
W Y famrer araresw fHERe
Aiigert faearues degg" W e fafed geaesH gawa e
() 9 ¥ {1t et ATt Bid *iq @ 7 A9 Aghes qiT o
ERIRE

(@) FHEH ITATEHR! (a0 Fqel SRTH G 7
(M & FadieEne Fa@ Iudared T4l Ifaws, fhd 7
(°) TATSHERHT AUHI THEIAT (consistency) a1 fafaaar (variability) dTI=

T fafge® &7 &7 @ ¢ o Hed IugH fafar & ar 7

(3) AN T STATH ITATSHB! TAAT HELT T Fiches;, ?

TATSHAT fa=rorefiaare AET=aar SRUHT (scatterness), fataerar (variability)
fa=re= (deviation), IAR=ETE ATGATE TATSS, | Hwald TR(AHl ATT (measure of
central tendency) & I WA HATH ST | 947 O Sviredr fafae
TEEEH] WUH [AeTal a7 Hihals @S Haed | I (H=TT a1 Hiehelrg
@3 faeRurefieare! |99 Mg | fa=roreliedrel |99 Fsd JHed (A1)
e HUH T qed a7 WIAe® & Hiq eadFd BRUT el S A SR
fav | TIRT TATSHAT AT fafT= UGE® deard WA (Heuds, Aiger, ) ard
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8.1

Fiq T, Hid FAT a1 AT B T Teh ATTGHT Bl FrATead G AT SHBT AT
TR ATITeTs fa=Rorefrerdrerl |Ta= ( Measure of disperson) A+ |

faerumsefrerarer araw = fafq=r fafaes 87 1| dWed AR (range), srqatei™
fa=a (quartile deviation), Wed® fa=r@ (mean deviatio) ¥ WA [q=rad
(standard deviation) YH@ fafues g4 | =afera A9 (individual series) ¥
gfrgd, JfT (discrete series) ®T =rqatea fa=aw 7o fa=aw T @ fa=ew
faepre fafues aftect werar faferasdsr & | 79 qoAT MRy a1 wfatea
ST (continuous series) FqATeT fa=ree, weas fa=em ¥ @ fa=em
frebTent Farfirepr ameAT sreaer 9 & |

Tt f=e= (Quartile Deviation)

F USAT [T Fe & W AAIART faendiewd A fawaHr g e
TG MFATER S

0-10 8
10-20 12
20-30 15
30-40 9
40-50 6
50-60 10

AITIH TATSHATE FqAT AFe® 91 aMSTeE | 41 AMesd & &
SATS ST ga%d THe |

AT AHe® T qledl Tqaier (Qu) &l =qaier (Qg) T Il JAqdreT
(Qx) w1 Fqhhvg | MY fagusl qoTgH aiiibd dATEH a1 Meear i
(continuous series) AT FTHF (Q1), (Q2) T (Qs) TAT TMSA FATAAR ATIAHTHT

AU -

>

TS H EERIEEING) qisarq aREmran (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
2f=N=60
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Tet, steRT faemdt g (N) = 60
e, qu%fw:(%)@ﬁ‘ﬁ
()

=153%f Ug

Tel, isad TRERAT HeerdT 15 Af 98 a1 A= Aol <& 20 &7 |
oo ARFRAT 20 I FFAtgd qrrgs JAol (10-20) 21 | stfategr #ofEr Q,
1 AEAMEE qF 9 T TR TR Hehiiers; |

N

No_ef
Q=L+*—Xi....()

et L= Q. I+ Hufrepr et AT (lower limit )

c.f= QI Huitsear ARTear Jol sT=aRep! Alsad aRFma

f= QU HUM T=¥ehl ARFATAT
i =il o=

AT qTeerrare,
L=10,cf=8,f=12,i=10
g, U (j) AT

60

== -8
- 4
Q=10+

x 10

=10+22x10

15 —
12
7
=10+ —=x 10
12
=10+ 5.83 =15.83
TET,

QzﬁWZZ(g)?ﬁW

=2x(%)€-ﬁq?{=303ﬁ‘ﬁ
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Tel Aisad IRERAT TeaTdT 30 AT I8 a1 AT Aifdeal agen 35 &7 | afs=a
FRFERAT 35 T FEfId 2O (20-30) & | Afateg HHAT Q, HI ATed(as®
AT Hebre FT Gl TART T |

o=L+ 26

Tet, L= Q. I+ Hufepl deadm AT (lower limit )
c.f= Q. uv Hyuitepl Ao aRFARATIT ANTeaAr AUl FTRFRAT

f= Qy I Ul FRFRAT

| = QT =yufiepr IR
AT ATleARTETa,

L =20, c.f=20, f=15, i =10
T, HIEI (ji) a1

2(%2) —20
Q 20+ 2820 40
15
30 —20

=20+ =

x 10

=20 +=x 10
15
=20 + 6.67
=26.67
T, Qs U T =3 (1) o T

:3x(%)aﬁqa:4saﬁqa

7gt, Afsad aRFERAT HedHT 45 I U AT [T WiTedl gger 50 B |
Fisaq aRERar 50 9 gEfed H (40-50) &1 | Afdreged HAOHET Qs I
qreEdtad A e M Tl 7T 1, |

Q3=L+wxi........(iii)

78T, L=Qs T oMbl TeeAl HAT (lower limit)
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c.f= Qs u #ufent Tl aRTaRATTw=T ARTear AT FRERAT
f= Qs U Uil ARFATAT

i = Qs =yufiepr =y

TRt aTferepTae,

L=40,cf=44,f=6,i=10

aqd, FHE (jii) are

3(%) 44

Qs =40+(4‘TX 10

45 —44
6

=40+ x 10

:40+%>< 10=40+1.67 =41.67

A AIAHT TATSHS AT AFe® Q; = 15.83, Q, = 26.67 T Qs = 41.67
g | S WGl a1 d@l FAqATeT (Qq) T Teadl AT Uigadl =q4Aier (Qq) far=repr
FAXATE 2 o ANT TR I fa=rades /19 91 arsq |ibeg, | oA dieal
T TEN AQATTHT Fihehl ATATATs FAqATT fa=ae (quartite deviation) W3 |

Faiq QD =224

F Q1, Q2T Qz H TS AQ@ITH AR HIAHATE UfH I@TSH Alehrs, ! TARA
THE |

100%—1—

75%

50%

Aqfs=ra aRFErRAar

25%

FadreTEE
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. N.
o Q) Hh TATIHH THAT AFIRATHT 25% Tl HIF 2 | FATT ZSﬁ | &7 |
TqeTs dedl Faqdaier (lower quartile) afd sifa=g |

. . 2(N) _ N
® Q; WHl kA ARFERATHI SO%WWﬁ|WW%=;3ﬁWﬁ|

TG AT A HiHPT 5 & | 497G Aiewesr =G =TqAter (Seend quartile) T
AT BT |

® Qs Akl el ARTARATHT 75% Taehl WA &1 daq 3N 3 A &7 | TS
HTfaedr =qaier (upper quartile) af sifd=g |

o TATIHAT dlewdl =qAT (Q1) T AT AQATT (Qq) for=rehl Tepepl aTeTelrs
TqAIH fa=aT ar fq=ar (quartile deviation) WS | TEATS TR
(galton) & gfqured WeT g4 | FqaiRim fAearee agdiae S99
T aaR dfag |
e e (Q.D) = HITeT <A (Qs) - TAeedl AT (Q1)

2

Q3—Qq

ie.Q.D= >

oa, W qeATgHare aqaieir fa=« (quartile deviation)

-G
QD==+=

_41.67—-15.83
- 2

= Zszﬂ =12.912

qay =rqari fa=« (Q.D)= 12.912

O ATl TqATT (Qz) T Toedl AAATIRT (Qy) HT ATUTETh HXehebl HIIA
FqATT fa=a=en! Mg (coefficient of quartile feviation) &T |

Fagei F=a-s TEs =B~
> > Q3+Qq

_41.67-15.83 _ 25.84

=4167+1583 ~ 5750 ~ 0449

Tad Fet FAqarei fa=eder TnsE 0.449 7 |
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IAEEE
1. Ao fegusl qengsare aqari™ fa=«dd ¥ a9@ s Mareded |

GIE] (kg) 10-20 20-30 30-40 40-50 50-60 60-70
AP FZET 12 19 5 10 9 6
JHE™
7el, fagusl qengdare Fquatda edar womr T AfsEd aRErar Qi
e,
qret (kg) | AT FgE () Fis=rd FRFERAT (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

2f=N=61

BT AT B, Qu =, At 9
=%eﬁq€=15.25aﬁqa

T Q; I HU = (20-30)

N
——cf
4

A, Q=L+ 7

X 1

+ 15.25 —12
—X
19

=20+171=2171

=20 10 [+ L=20,cf=12,f=19,i = 10]

qad, Q1= 21.71 kg
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T Qs :%ffqﬁ
=3 x 15.25 ¥ %
= 45.75 f 9T
qdT Qp I AT = (40-50)

3N
— —cf

~ Qs=L+ 4f X i

45.75 —-36

=40+ o X 10
= 40 +9.75
= 49.75 kg
o, GAATAR FqAisf e/ faran (Quartile Deviation) =222
— 49.75-21.71
2
=280 = 14.02

o =i fa=Tar (Q.D) = 14.02

T fa=ra-en! Tmg® (Coefficent of Q.D.) :%
3 1

_49.75-2171
T 49.75+21.71

_28.04 _

=14~ 0.39

1. (a) Foerorsferar 99! & 21 7 Seexvdied e e |
(b) fa=ronefrardar Arawe fafgessr = aASTed |
(c) =gt fa=rererr afearer fage |

(d) =TT [a=aeATehr Mgl TR faera |
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() =raatsfier fasrarn T 2 dew deTE |
() =gt fa=a T Iqaiei qeaaer qungHtes M=ar Iwa THed |

(a) afe UFar TeaTEHH! afeedr aqateT 35 ¥ TGN FAQATT 75 B 94, FAqAtedT
feTaT T AFH! qUISH Tl AMSAR |

(b) T TS TATSHH! Gleal TqATT 45 T THT A1 55 & 9 I
feTaT T APl qUISH Il AMSAR |

e fagueh! qeagdene Aqaief M=ar ¥ a9 UMEd Idl dserd

(a)

ELESIERE 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80
Tl agen 5 15 10 8 6 2
(b) .
fermar @7 | - 250- | 500- | 750- | 1000- | 1250- | 1500- | 1750-
(|01 250 | 500 750 | 1000 | 1250 | 1500 | 1750 | 2000
o wge | 3 7 12 25 39 11 2
(©)
JHT (AYHT) 0-5 5-10 10-15 | 15-20 | 20-25 | 25-30
BEE 23 22 17 13 13 12

FEAT 8 AT FAIART 28 AT fa=ndier ord faoaer gred Wbl qrarg® e
fafed & | Saa TATSHHT ATIRHAT (10-20) F dledl avar fauR aFmar
AT TS AT AT T AHPT TS by -

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
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8.2 Weg® P=aT (Mean Deviation)

F U3l fqurerar w10 W WEH 38 S BA ¥ 38 S SEATH IS
[F&TER 9&dd TRUH 3 |

IS (F~=HT1) | 60-62 | 62-64 | 64-66 | 66-68 | 68-70 | 70-72
BEREEE 4 6 12 8 7 3
BEIKEEI 5 4 10 3 12 6

AT TATGHE ATAT T (H TeAe@A] SA®RA THed

() BTT T BATH AT IS Hid BT G 7

(b) fandieewed QT a1 ST FFH IATHT THEIAT dMgvg, [T ?

(c) B AT GIATH IATSH! AT HEL T Alchva;, 7

HIh! TGRS BA T SATHl IASHT HUH! Tepaqar a1 fafqgar gears=
e fa=Tar (mean deviation) &1 T Titwg, | T faoraewed! d9d ¥ HeA®
faerd a1 fq=ar & | [a%aR (range) TATEHHI AfTdaH I FATH HIAH
qaTea &g A Fqaiei faueq 9 qengwdr afedr ¥ d9r =qarern
AR AR Meliarg | q@d faear T Fqaei M=ar =" 7" T 63
UTewd! [aeehl fa=TaTeTg ITHET 7= T qaed | I&T FHRIEEdTg 8ers
TeAF faere=el AN TR |

Heger faere /faerar F=irr yafaer Ares wesd, wferdr T 8q d daaae
FA Uehehl ATUETHT [T @fbrgy | W Teaare Hefausr weas famrar
I favaa T g7 | 99 Hems e A7 ARel & uger faeemane fauer
TaTel ARTRAATs TATEHS! qg@ITedl AT TR ATSH IRUTH &7 | JEHT
f=rarer U amers 1 s |

AfategmT a1 fR=R AT (Continuous series) # Aea® frwrar

A, X1, Xo, X3y cvvvveneennns Xn ARE A HAE®E g | [AAEEaT FHiegd
AT (ARFERAT) 8% HAA fr, fo, fo,nnnnnn f, BT AATA X, BT ATART fy, Xp BT
AT o, ... T Xy BT AAM f, T 99 TGHT TeAF FF=~ar (M.D) :ng' =,

e, D = M-A, H&HE T d9d AR A=
f = Frafead gl aREERAr

A = fagusr Sl drEd AT (Fede o1 Hiwe)
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Y f = STFAT 98 Fg@IT a1 aR¥ERATH! ARTHS

Y f|D| = Tk TEHI T AAAR] AvRehl (HRAET A I GEafedd ATaiaeh!
UIARAR ANTHA

ATF TS Ae® a1 AlABATE (HbTed dlhg |

(<P)

e famrar (M.D) = 210 (merarare) farrer afg |

STel, m = AeAA, X= Huihl HAD
f= mafd N = S#AT 92 9

e firerar (M.D) = 210 meraae)

&, m = qea9™, Md = =yofreer afeaar

f= IFEMRAT T N = STHAT 99 qRERAT T8l

e faeTar faerorefierar wra=e MRyer 719 27 | g5 a1 |91 acl Suieee
fererurefrerarer qaar 9 Heme fa=rarer UnEH (coefficient of mean deviation )
FT FANT =g | Heeh TATare! qUgs Heddh a1 AiHThl ATIeTdl g5 qaane
REAEEY

(<P)

#¥a7q, Coefficient of M.D =

HeAbeE (TgUhT Hedeh (=T T HEARToehl SATATAeATS WeARATE HEAE
=TTl TuE® wi=g | T9aTs [aeEReieare! 9eqsd g 9 qiHg |

HAAFATE HAF =TT
e =TT [ungs® —

HeTh

M.D from mean

oqTd, Coefficient of M.D = .

AferFEre fasusl Aeq® f=ar T AAHNaad  AqdTddrs s
e faerarel unEE Wieg | a9ars faerefierarer dfersdr qurgs 9
A= |

HiTHTaTE HeTF H=dr

Hegh FA=TTehT Ui

HieaepT

M.D from median
Md
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AGE AT TUMET T TR
1. feguenr =rofrer wenrs ar vl ToET T

2. R HeF a7 HEARTATE T Gaehl AT aT AwA [Tehl

3. IR U foge® To gTcHe® o= (absolute values)

~

4. T F=XATE T U Agheedld dAbd qd1 dms |

o™

[TSUdT TATGHF! AARAT HAFAE HAF A=A T HAF (WAAaThl UNEH

ECSICHICE LN
EIRSIER] 0-10 10-20 20-30 30-40 40-50
Tt agen 2 3 6 5 4
JHTE™
fagU®r qEATERAE HA® [HepreaT,
qTTgeE (X) HEHTE (M) fe=mdl wg@n (f) fxm
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=Yf=20 y'fm = 560
= _>Xfm _ 560 _
HE P (X) - T - E =28
a9,
HeAFATE HAF AT Il A3,
IAE® | HeAH | (m) | faEndt @g@n (f) ID|=|m-%| fID|
(x)
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 =X =20 >'f |D| = 206

273




. YAATER, HAH (=TT (M.D.) = @ = % =10.3

Heash RAerarehr Tomed = o0

X

=193 _0367=037
28

qqy, Head fA=Tar (M.D) = 10.3 T HeTeh THw=IcTehl g 0.37 & |

3. Ul [Gamaaest e 10 AT qaaRa 100 51 fqandiesd o8 Madar § :

g=re (& fr) | 95-105 | 105-115 | 115-125 | 125-135 | 135-145 | 145-155

IR EE 9 13 25 30 13 10

AR TATGHH ATIRHAT AARETE HeFF (a1 T FIbl UMSHIHT Il
TSR |

QAT

) ~ c o
Tt [G3Udl TATSHATS Aload ARFARAT ATABTHT T,

3918 (Cm) fo=mdt Igen (f) | afs=a arwmran(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 =Y'f = 100

¥4, wfera (Md) = 3 o 5
= =2 df w3 =50 #f W

~ HIEHT 99 a=? = 125-135
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N
2 —cf

TAATAR, (e T Afafeg qeargran wfeast (Md) =L+ 2— X i 9,
7el L = 125,§ =50, cf = 47,f = 30,i = 10
Md =125+ "%« 19
TR 30
=125+1=126cm
oel, AlAFETE HF (=T a1 M3,
I91E (X) cm HEHT (M) fa=mdT agen ID|=|m-Md| fiD|
()
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 =Yf=100 Yf|D| = 1134
HAATHY,
f|D
wor faeTar (MD) = 2 — L3¢ _ 43y
N 100

qad giegerare Aeds fa=ar (M.D) = 11.34

R, Worw famrar TeE = =

N

11.34

= ——=10.09

126

S HeTE [eIare UIEE = 0.09 &7 |

1. (a) ¥wegs fqarel q=a Gqed |

~

(b) HeAF TATATHI TUMSH AAFT & & 7 TFHl TN IRTeRTded AT

TR |

275




(c) HeTF FA=TcTeht T T FMe® Iooid THe |

(d) 9eae® FA=IaT T THHT UM ITUAET & & shebl FTIETHT TH b, 7 e
fafer el ITgaa &rem ? FRUEEd AT THerd |

2. (a) T [TSUHI TATSHHT ATIRHAT AiABTEE HeE [AIaT T THH TUSH

T Terd |
TR | 10-20 20-30 30-40 40-50 50-60 60-70
FREARAT 6 8 11 14 8 3

(b) ®&ET 10 * 50 T fqendie®dr IAE dd ANdeET [GSUal § | €U
TATSHHT ATIRHT HiABTATE AT [A=IAT T AHHT TUMSF (bl |
3= (cm) | 95-105 | 105-115 | 115-125 | 125-135 | 135-145 | 145-155
femedt w5 6 8 11 14 8 3
(c) T [TSUsl TTIHFT ATIRHAT HiTFIeTE HeFh AT T FIehl UG Il
~> 4 =~ l
=g | 100-200 [ 200-300 | 300-400 | 400-500 | 500-600 | 600-700 | 700-800
foram 4 6 10 20 10 6 4
RERE
3. T [GSUH THTSHH ATIRHAT HAFATE HAF [HeIdl T e (ATl TIgH
AT ST |
(a) | grarEeh 0-10 10-20 20-30 30-40 40-50 50-60
FRERAT 2 18 24 20 19 5
(b) A (kg) 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 4550
TR REE 7 3 6 4 8 2
© LINSIEED 5x<10 | 10<x<15 15<x<20 | 20<x<25 | 25<x<30
EEIRIGEREI [ A 5 6 3
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4. (a) I (ST TATSHHT ATIRAT AAF T AIAHBEE HAF (Tl T THBI UMSH
fepTeTerd | 20 a9 T 20 FYHRT AMIHT AT FAATHT AN [ATH B |

IH (AY) LR REERE

30 9T FH 3

40 9T &HH 64
50 AT ®H 196
60 HwTl *H 349
70 =T HH 489
80 W HH 540
90 WwT HH 542

(b) TSN SI=THT 50 T fqzarel I=Tg faa=or =R & | TFT 48 cm ITF
SHTE WUH [qedTe® AT A& B |

ISCIES fasars! Tge
0 cm ww=T HI1fY 50
8 cm 9=aT |y 42
16 cm wwaT HITY 35
24 cm 9vT | 30
32 cm ST | 18
40 cm 9=&T |11 6

AR AT SATATTHT
(i) HeAFATE AeAF AT T TJGHI USF bR |

(ii) wAfTraTe Hegsh A=ar T TRl [UNSH (HebleTeld |

5. UIAl FALUHT 20 SIHTH] THEHT el Afadewadl et (f.91) A1 fArerar
qTEAT | AT TATGHATS 10 I AR AMAHT AT T HAF T ARG
HA® (ATl T Hedsh [ATcepl TUMTEsh (HebTeerd |

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 W f=ar (Standard deviation)
Tz o0 faandie® X T Y o 100 GUMEGHE 6 ATl TRIETHT YT bl qTATgsh

(A)

[T IR & |
EEIE1V 1 2 3 4 5 6
TR
X 56 72 48 69 64 81
Y 63 74 45 57 82 63

HITAHT TATGHFN ATIRHAT (FT TeAEEHT AR THR

(a)
(b)
(©)
(d)

73 faandiese! daq ardTgE Ha Hd B 7
X T Y F [FEade® Hid Hq G ?

FA ARerETe fa=rad HebreaT a¢l aearag gw, ?

afe IUAfegdl THEIAT (consistency) @Ts ATIR HIMY IRERA AT &A
feramdier PR 915, fob 7

ATaH qEgHdl fauad faia= falueware Mo dfesg | aee @@

faerarare fa=rem et ordr favarasda, ¥ fer afom g g=g | Aersdre
feruepr fa=TareT aRTepT SEdel v Hears  &Oa faerar (standard deviation)
A= | TIT TGATE HeAd [qwAaTehl avepl AGAhT a9 He (root mean square
deviation) i =3 | FTeTs F FAeR fav T (o) o WSS | 4T AT
HAGROT FIed GIEA, (1823) o ATTHT &1 | fa=rurefiaare! fAeTarel qemghed]
foeRureT THETdTRT AT AR ey | @4 faear |fq amr g g J
THEIATH] AT Al g7 | A T faeiarer & 9fd Jeargaperl faaworan
AeF Fiq TR TATGHE! Gt T qag, T IqTSS, |

f=ar ar sfafss=r SOt (Continuous series) @t T fwrar

feear ar afafes Sofar i @iter aiver 9InT T TR fae=ar oar awms+
Jiehg; |

Frfa® weAd At (Actual mean method)

AT, H ARy FeT aRET HATTGE® my, My, M, ..., my Al
AATTgeed FHEgd dTRERdEE Ha i, T, fa, ... , £ T fasuer
TATgHATE MFTATH AEAGF HAF (%) B |

afg d= m-X (FIHTT T HeAheh! dwX) 9T,
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T faeTT (o) :\/Z“‘;"")Z - Z;dz TG |

JgeTe T faeTar et geaer fafr (Direct method) 9 9= |
g Prerarer e (Coefficient of standard deviation)

T =T (S.D) fa=rRurelierarer MRuer |/ &1 99 T4 edTET AT
JAATCHE AT T fA=IdTehl UMSH 27 | 35 a1 qeHl a6l TATSHeEH
fafaaar a1 THEIar qEAT T T Al OgE TN RS, | J9dTs
TAAT AR dfag |

g e

R fa=Tar (S.D) T UITSH =
HeA®

F4Td, .0 HT T = 2 & |

T T e Afd AWl g, Afd J FE TSR HT Uheddr ar
feRar a1 %9 fafagdr 9usl g=g | I f[quda & faerdrel [urgs Al
qUAT TGHAT THETAT AHTH a7 FEl fatagaradd T S1ss | add
faf=T ToTgwee®l qaAIHS® AT & AT ATl TUTgH ATHT TTHT
T A, |

g HeOd a1 Jodel fafgere g aear Mereer a=ra gfsrar :

1. YUF Al AT (ehled

2. Werw foret x = £ T Aw T

3. UUF HHHM ()T AeAF () fa=rebl o= Hebrert ie.d = (M-%)
4. 99 d FT A (d?) T ARMSH

5. aREERAr (f) T d2 O T ie. fxd?

6. &g faeran febred S.D = /%@Wﬁ
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[GSUHl TATEHHI ATIRAT YA fafgare Td q=idr T el [ungs  IT

~> 1 =~ I
ELSIEEE 0-10 10-20 20-30 30-40 40-50 50-60
RFERAT (f) 4 6 10 20 6 4
QHE
T&l, [SUdl TATSFATE HAF [Hebled
TR (X) WA (M) RERAT () fxm
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=Yf=50 >f m = 1550
W%W)_(:&_ @:31
50
aq, T ferar feeTesT
AR (X) HAHHAA (M) ARFERAT (f) d=m=x fd?
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 Y fd? = 8400
AAATAR, T f=rar  (S.D.oro) = /%
8400
= |5 = V168
=12.96

RS HP RS GICIRIMIEET

S.D
X
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1296
31

=041
qad, T fa=rarel nE® 0.41 T |
(B) STHIMT WeAS fafr  (Assumed mean method)

qAad HAFATE AT (AT [[Hebled Fi&T T a¢ THT AN g5 | Tl
HACATHT el TIT ISEATATE WAk HIWR TAT Tl ehTedt 7w |

A c o
AL, My, My, Ma, ....M, R AAATES G | AT HAAFT FEead
ARFERATE® FH: f1,fp, fa, ... B T ATHNAT HTER A T 9,

T Rt (S.D or o) = Zfdz (Efd) T |

STEf, d = m-A (WA T ATHINT HeAHH A=I?)

HTHT AT fafaare TR AT (Ml AIArs ARUEs
1. 9cds Hfeh avTwRel HeHT [ehler

2. WHTEwAle Irad HeAd (A) FATAT T

3. ATHIAAT HeT®d (A) T HAHTE (M) &l [g=rad (d) e
4. A d BT a9 (d?) 91T ASH
5
6

g ARFERAT (f) T d HT AR (Fehled
THFHHT ARFERAT (f) T d? &1 [OHARA [Tehred
7. @ famra (sp) = |2 (Efd) T JAN T |

N

5. & [qETadet 28 AT fqandleEdT did a9 IR B

T (kg) 10-20 20-30 30-40 40-50 50-60

EEIRIRERE 3 7 10 5 3

fegUehT TeATEHHT ATaRHT TG =TT ¥ AGeT [UMEF Tl SR |
T

AT, AT HeAF® (A)= 35

Tel, ATHIT Hedh [digare T a=ar fHered,
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N farmt HETAT _ ) )

T 0D | g ) | (m) d=m35 |d® |fd fd
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 Yfd =-20 | Yfd?=3600
Aq, FAATER,
2
it fa=er (sp) = B (%)

= [ () - vi2857 - 051

28

=+128.06 = 11.316

yfd

O WTF (X) = A+2- =35 22 =3429

[

SD 1.32

. TR fq=Taresl UTgd =

= 0.33

X 34.29

() 9% fa=re fafir (Step Deviation Method)

AL, My, Mp,Ms......m, TR AEHTEE g4, o WHMERdT  JEIieed
IR Ale®™ hHAT: fl,fz,fs,.....fn ELll

gfq FATAT HeAF (assumed mean) =A B 9,

’ r\2
T faeTaT (S.D. or o) = %—(%) X c

STEl, d = m-A (WA T ATATS HeHhb! A=i?)

d m

Td=9=
C

-A
i

C = T= (Class interval)

ug fe=rerd fafuare e e e geran

1. 9% ATl A (m) et

2. HAHTEEATE ATATAT HeAE (A) ATATT T
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3. AHIEA HeAF (A) T HAAM (M) H qA=<R (d) Hepred QT d AT AR
(c)c‘vr‘ﬂmﬂ'?rd REIEal

4, d & AT (d?) M
5. d ¥ f & AR (fd') Hebre
6. d?3 f &l UAHRA (fd?) THerTert

7. WWI’*TTI'&SD—ZfEIZ (Zfd') x ¢ faepTey

6. T TETHT faRdTEEe YT RN YTATSF T YFR G -

Bl IR 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90
ERIEIREERE 4 6 10 17 11 9 3
AR TATIHEH] ATIRAT T AT T TG UIMTESH Il TSR |
AT
7Et, faguewr qungsare @hd f=ar 9aT JRSer, Wt AHHT " (A) = 55
grrs® (x) | fEE () TFAE (M) | g :m1—055 fd' fd*
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 Yfd=4 | Yfd?=144

7El, N=60, Yfd'=4, ¥:fd?=144, ¢ =10

#e, AN,

=t e (5.0) = R (&)2 X ¢

N N

144 4\?2
= [ (—) « 10
60 60
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=24 -0.0044 x 10
= 1/2.39956 x 10

=1.548x10 =15.48
qad, wag faerar (S.D) = 15.48

9. A% () —A+Z x¢

N
=55+=x10
60
= 55.67
o, S.D. F TUTEH = -2 = 58 — o8
~> o X 55.67

faeRursfierarest IUEeF (Coefficient of variation)

TR fgear feERueerarsr RUe "| & 1 TR MeaET gwEiegd
fererrefieraresr amafa wems § faerefaarer TUmEE  (coefficient of variation)
AHvg | T =TTl Ugdars 100 & U &l faerefiadrer Tune® (coefficient
of variation) (C.V) 3SS | AT TATGHH qATICHE AFAT [did & | Tz a1 A=l del
qeTgHH! [a=HT fafqgdr a1 THEIar qaqr A9 fgerereidare  qngEdl  TANT
Mg | At [a=Rore ATl Mg aEl HUHT TTgHHl [qaRorar fafqadr quewr
Sfag e faeRuelieare! [UgE FH AUHT TATSHAT THEadT af [&qaedl a1 &d
fafeera swual g7 | faeRnefieidTesl TUTE®erE Gghadl CV. o W% | Tges
TAAT TR % |iheg,

fererumefretarent TomE (C.V.) = 2x 100%
STef, C.V= fa=rurefradre Tomgs,
o = W fqe=rar T

X = TATSHHl HAD
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7. U3l FREMMT HH T4 20 FAT FHIREEH] b @ ad [GgUhl & | 90
TATSHHT  AGRAT  HAF, TR (qAd, A q=drel  uigs
fer=RureIardTer! TuMger 91 Mgy |

a9 (X) & HT 30-40 40-50 50-60 60-70 70-80
FTHEAR ST 2 3 6 5 4

AT

Tl [4gusl qATgHar,

g (%) FTHER HEATT fm d=f-x d2 fd?
Fge (f) (m)
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=Y'f =20 »fm=1160 yfd?=3020
WY
TR, % = 20 = 10 _ g
~ N 20

R fo=ar (S.D) = /%dz

= /% =151 = 12.29
20

AT FawTara o (Coeff. of S.0) = 2 = % =0.21

fersrRurefieraret TuTEE (C.V) = % x 100%

=0.21x100% =21%
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1. (a) dfewrm feqed ¢
(i) T fqear
(i) TR Mq=Tare! USH
((DRERINIERICIRIIESS
(b) TF TA=IATeRT T[0T ¥ UE® ool T{erd |
(c) FeASH FA=IaT ¥ T (=Iara™ ®Xe 91 dSed |

(d) TR A=IAreR! TUNSsH ¥ fa=Ruefiadres! [UnSHa= Hid Tl
TSI |

2. T [GSUH TATEHH ATERHAT TF [AIAT T THH UISH IAqT ASHerd |

@ [T @9 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 35-40
ATEH] e 16 23 28 18 10 5
(b)
S sarem 7 | 100-125 | 125-150 | 150-175 | 175-200 | 200-225
FER q@ 75 57 81 19 12
© [ 0-4 | 48 | 812 | 12-16 | 1620 | 2024
IRl 7 7 10 15 7 6

3. (a) F&T TUMH THS TRIEATHT 40 AT [qemdieese Dl Agh \F AMABHT [GSUH!
T | IHF JAEHFAE T Aarsl UgH 3 fa=rorefiadrer [ungs  ar

ERIES L
qreATger (x) 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90
farmdt ager (f) 4 8 10 16 6 6
(b) T [TIUHT TATLHHT ATARHAT AT FA=ATRT UM ¥ fq=Rurefierdre! qungs
Ol ISR |
CEIIESEd 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54
SRR 2 3 4 7 2 1
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(c) TS FEATATHT HTH 9 100 AT FHARIB! Gl @ (AFATER B

g9 (3.) 60-63 | 63-66 | 66-69 | 69-72 | 72-75

FHET 5 18 42 27 8

ST TATEHATE T [H=Tarel qUEH T fa=arureiieare! Unes Haredad |

4, Tqa fezusl qAEHae W fafy gm0 @R faear 7 feEreiedre
UEge (C.V.) 9T qSerd |

(a) ycaet fafg (b) ATHTAT Heasp fafy (c) fa=ra fafa

5

Y 0-20 | 20-40 | 40-60 | 60-80 | 80-100
aREERar | 15 13 18 16 10
5. TS qUR WHIH HTH T 114 AT FHARIEEH! dHF AT AR 3 -
AT (%) 1200-1250 | 1250-1300 | 1300-1350 | 1350-1400 | 1400-1450
FTHER gl 20 26 32 21 15

(a) FHAREES! AGT SATAT Hid TS 7
(b) SHT TATSHH T fa=Tar Medrederd |
(c) | JeuTSHeh! fa=Ruefiadier! [USH F(q g ? Tl AMSTad |
6. (a) TSCT TISHT HUHT (AT IHX THEH! ANAHewH [qa30 I9 TR G

JHT (guHT) | 0-10 | 10- | 20- | 30- |40- |50- |60- |70- |80-
20 30 40 50 60 70 80 90

ey ggenr | 18 45 31 28 22 16 9 4 2

wfear wg@r | 10 42 30 20 27 9 14 2 4

T TAZHH AGRAT T4 gedeme! Iav faqed
(i) WfedT T TETHT AT FHT FT FT B 7
(ii) HAfEdT T q2UH IHR TR fq=ad Hiq i g 7
(iii) AfeaT T [TUHY FIHI I F&l (&R G 7
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(b) T= T AT AISA A T B F Rhste®dl g T9 TR Wedl G

THT ( FEAT) fRsterr Tgen
HIgd A HIed 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

SIF THTEHHT ATIRHAT I ARSI -

S At

(i) I AISAHI st

(ii) TS FA HIGAD! ATIHT Thqdl G 7
(iii) & HredH! st fobrmar IugE g, fobe 7

FHET 10 AT AFTARA 30 AT faandiew®en! THS GRIEATHR IT<Igh

RESELCIEEC

T Srad o F FT B 7

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,

[GSUhl TAEHATS 5 HI ANAT TRFERAT ANABT adTs  Tqd  [H=aT,
TP UMEH T [qoRorefiadTerl TUMgshaad (Hebledard |
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- gwe |

99 111

frerrears dETS e |

I 1.1.2

l.d)-1<y<1 (b)-1<y<1 (0)-o<y<oo
2(a)2m (b) 2m om

3. frerparg EeE |

I © 1.1.3

1. RrerpaTs TETSTR M |
2.(@) gof={(1,3),(31),(43)}fog={(25),(52),(15)

(b) gof={(5,5) (6,6)}, fog ={(2,2), (3,3)}
(©) f={(8,2),(16,4) (24,6), (32,8)

3(@)6 - x?, - x2 - 4x (b) 2 + 3x2, 4 + 12x + 9x2
(c)10x+12,10x-1
4.(a) 21,-3 (b) 2,196 (©1,-41

5@ gx)=2x+3 (b)2x+3 (ox-1

6.(a) f(x)= %, g(x) =(x+3)3 Or f(x) = %, gx)=(x+3)

(b)) fx)=x5g(x)=2x-3 Or f(x) = (x+7)5 g(x) =2x-10
7.(a) 2 b1

8.(a) 320tz4 420 (b) 1700 (c) 3 hrs
TYE1.14

Q.N. 17 2 RreqspetTs S@TSTe |
3.(a) {(1,1),(42) (9, 3)(16,4),(25,5)}

(b) {4 1)(6,3)(7,4),(85)}
© {(28),(3,27) (4 64), (5 125), (6, 216)}
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4. RreTpdTs @ISR |

5.(a) 3 (b) 2 (c) 5.5
6.(a) =~ (b) 5,13 (c) 4
7.() (b) 16

8 7 9 Rrerepelts @IS |

T 1.2.1

1.(a)3 (b) f(x) = q(x) x d(x) +r(x) () HITH

2.(2) X +2x + 3 +2 D) 2x+4+32+Z (O +4x2+3x+7+2+2
) x x  x? x  x?2

3.(a) (x2+3x+9) (b) (x2+4x+4) (o)x3+2x2+4+4x+8

(d)x2-3x+1 (e)xz2+x+1

4.(a)4xz2+x+ 2 (b) 4x2 -4 (c)-x3+6x2+6x+ 14

(d) 3x3 + 5x24 8x- 14
5. RrerreTs @ISR |

TR 1.2.2

1. RTeTeFeTE TETSEM |

2@ -5x+3,9  (b)x-x-2 (c) 5x3 - 15x3 + 14x - 137,416
(d)x6-x4t-x3+x2-x+1,

3.(a) AT e =2x2+x—§ ;'Sﬁ'ﬁr:_TB

(b) AT = 4x3 + x2 — —x — = ; fo =22
4 16 64

(c) ARTHRA = 4x3-6x2+ 6x-2; AT =11

AT 1.2.3
1) £() 2.() 1 ()5 3.(a) 12 (b) 29.33
(c) 473 (d)681  4.(a)8 (b)-13 ©F (d) 14
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HOENOE

TR 1.2.4
1(b) f(c) (b) f(x) = d(x) X q(x)
2. ferereperrs S@TITE |

3.(a) 8 (b) 2 (©) 11
4.(a) 16 (b) -36 (c) -13

TV 1.3.1

1. Rrerparrs @ISR |

2.(a) yes (b) yes (c) yes (d) no (e) yes
3.a) 6,74  (b)-3,-26  (c) 4,37 (d) -3,

4.(a) 2 (b) 2 ©3 (d) 4 (e)7
5.(a) 106 (b)21 (©) 11 (d) 14 (e) 29
6.(a)6,4  (b)4,3 ©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 ©> 13.a)-6 (b) 35

14.(a) 5, 8,11, 14, 17 (b)-14,-10,-6,-2,2  (c) 6,11

3 .5
(d) 1,5,2,5,3

15.(a) 9 (b) -7 (c) 4 16.(a) 5

17.(a) Rs.95  (b) Rs. 60,000 19.(i)(a) 4n - 3 (b) 37
(i)(a) 3n+1 (b) 31

T 1.3.2

1.(a) 175 (b) -272 (c) -1104 (d) 210 (e) 250.5
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

6.2)2,26  (b)1,200  7.@)1275  (b) 1050 (c) 1640

291



8.(a) 135 (b) 126 (c) 467 9.(a) 55 (b) 110
10.(a) 25 (b) 100

I 1.3.3
1. RrerperTs @SR |
2.(a) yes (b) Yes (c) Yes (d) No

3.(2)2,5— (b)-96,-6144 (c) 81,59049

1

4@8 (16 (6 ()10 5()3 (b)1594323 (9 (F)° (@3

—5+v185 61116

6.() === (b) 2= (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 )18 (O35 (@ 8\/%
11.(a) 9, 27, 81 (b)4,8,16,32 () 4,2,5,7,5 12.(2) 6 (b) 5
13.(a) 4,64 (b) 10,40  14.(a) 2V2,4v2 (b)—,1or—,—1

I 1.3.4

1.(2)1093 (b)) == (©) % (d) 3069 (e) (128 +V2)v2
GE=S 2.(a) 299584 (b) 88 (©3 3.9 (b)1533
4.(a) 6 ()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

I 1.4.1

1,2, 3, Rrerars sE@eTEN |

4(a)x-y+2>0,x+y-3<0 (byx<2 (c) x-y-1<0

(d) 3x-2y-6 <0 5) feTetehaTs SE@TSTRM |

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)
qY 1.4.2
1,2, 3, Rrerars qETeEN |

A 1.2.5
1. RT&ThATE S@IITE4 |
2.(a) (x-1) (x-4)(3x-4) (b) (x+2) (x+3) (x-5)
(© x-2)(x-3)(x-4)
3.(a) (x-1) (x-1) (x-2) (b) (x+2) (x +6) (2x- 3)
(©(x-1) (x-3) (x-4)
4.(a)-2,2,3 () 1,3, 4 ©-233 ()1,23
Y 2.1
fererperTs TETSRH |
AT 2.2
1.(a) i) - 5 3@ 6 ¥ i) x =2 (b)ii) - 4 3@ 6 TF i) x =3
(c) iii) - 4 3@ 4 9¥H ii)x=3 (d)iv)-43f@ 6T di)x=1
2.(a) =R (i)-43f@ -29%H fateg=
(i) - 2 3f@ - 1979 X=-2
(i) - 1 3@ - 19 x=-1
(iv) 1 3@ 2 979 x=1
(v) 2 3@ 4 T8 x=2
(b= -33@ 29w Afatege
23f@ 4 9¥R X =2
(o ff=r  -43@ -39 x=-3
-33f@ 15w x=-1
13f@ 2 g9 X =2
23f@ 49W
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(=R -43@ -199 x=-1
-13f@ 197 x=1
3. frerreTe @ISR |
AT 2.3
79 1 ¥ 2 RieThers IEreTerd |
3.a)3.99  (b)6.04 (©)4, 6
M 3.1
1. (a) -8  (b)54 ©1 @-7 (e) -20 ) 4xy
2. ()6 (b) -12 (c) a®+b> (d) 28 (e) 42 (f) 8
3. (a) -3 (b) 4 (©) 0,6 (d) 5
4. (a) -503 (b) 260 (c) -735
6. (a)]MN| = 140 (b) INM| = 150
7. (a) 34 (b) 508
I AT 3.2
1. Rretepars TETSTe |
i 2 5 = 3 200
2. @ (_ _) ®»E 3 © ( _) @ (5 )
cos sin -3 1
(©) (—sirllqA Cosljl) ® (1 %)
3. ®p=3,9g=3 @ x=2,y=1 M m=2,n=7
oy o1
L I R CI NCY )
A 3.3
1.a) (x, y) = (212—91‘1—25) () (3,-2)  (c) Infinite solution  (d) (L,0)

2.(2) (x,y)=(8,1)
d) X y)-@21)

(b) (x, y) = (-6, -5)
(€ (x,y) = (2 -1)

© xy)=@3)
3.(2) (x,y) = (-32, -5)
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Oxn=%) ©xn=649 @)=

4. Frerars TETSTR |

Y 3.4
1. (@x=2,y=3 (b)x=0,y=-1 ©)x=7,y=2
(d) x=-3,y=0 (e)x=1,y=0 f)x=-2,y=5
2. (@x=-3,y=2 (b)x:%,y:%
(c) x=15,y=7 (dx=3,y=-1
I 4.1
1. Tnerpers F@eTerd |
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) —= ©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 Tx-5y-21=0
(b) 11x-y-23=0 T x+1ly+9=0
(c) 5x-y-13=0 Tx+by+13=0
d) (2-V3)x-y=0 T (2-V/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
qH| 4.2
1. Rrerars @rsTe |
2. (a) abx?+(a’-b?)xy-aby’=0 (b) 2x2+3xy+y?=0

(c) V3xy-y*=0 (d)  x*+2y*+3xy+x+3y-2=0
3. (@ 4x+y=0¥x+y=0 (b)x-4y=07T4x-y=0 (c) x-4y=0T x-y=0
(d) 2x-y=0¥ x-y=0 (e)3x-y =0T x-y=0 () x+ty=0¥T xy=0

4. (a)45°,135° (b)45° 135° (C) 90° (d) « ¥ 180°-«t
(€) 8°,172° () 26.6° T 153.4°
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7 @11 ()3 (©- (d)1ar2

8. @2 ()16 (c)+4

9.  (a) x*+3xy+2y?=0
(d) 5x2-8xy+3y?=0

10. Rretepers @ISR |

JHE 4.2

RrerepraTs TSN |

JIYH 4.4

1. Rrerperrs T@TSIREE

2. (a) x*+y?=25

(C) x?+y?+6x+8y-11=0

(e) x*+y?-4x+10y-20 =0

(9) x*+y?+4x-6y-3=0

(i) x2+y?-2ax-24y = 0

(d) 25
(b) 5x2+7xy+2y?=0  (c)6x*+5xy+y?=0

(b) x?+y?-4x-6y-3 =0
(d) x?+y?-2y-35=0

(f) x>+y2-10x+16 =0

(h) X2+y?+-6x-8y = 0

(j) x3+y?-2ax-2by+h?=0

3. (@) (0,0),4 (b) (0,-2), 7 (c) (4,2),6 (d) (-5,-3),5
(e) (23),5 (f) (-a,-b), k (9) (5.-2), 4 (h) (-3,4), 6
i) C.3).3 Q) (=3,—2). V5
4. (a) x>+y?-5x+3y-22=0 (b) x2+y%-10x-6y-29 =0 (c) x*+y?-a?=0
(d) x2+y2-2x-6y-3 =0 (e) x?+y?-5x-5y =0 (f) x2+y2-13=0
5. (a) x?+y?-2x-2y-8 =0 (b) x?+y?-6x-4y+8 =0 (c) x?+y?-ax-by=0
(d) x2+y?-4y-6 =0 (e) 13x2+13y?-64x+10y-332 = 0 (f) x>+y?-1=0
7. (a) x*+y?-6x-8y+9 = 0 (b) x*+y?-8x-10y+16 =0 (€) x?+y?-12x+6y+9=0
(d) x*>+y?+10x+8y+16 = 0 (e) X2+y?-4x-4y+4 =0 (f) x2+y?-10x-10y+25=0
8. Rrerears @ISR |
™9 5.1
1. PRrefars @eTRE |
2 @%ET O gt ©%553

O w s OREE 09
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(9) 1,0 (h) 0,1 ) 532 ()0
11 5v2
Wi 02
Y 5.2
(1) Rrerpars T@ETRM |
24 -7 =24 24 7 24 31
@ @55 b) 3505507 © 55:V3
@ 1,0 ©2,2,v3 GREIENE]
2" 2 22
1 37 1 1 1 1
® @1 O-% OZ @-3m+z) @307+
Y 5.3
(1) Rrerrars @S |
(2) (a) V3 cos10° (b) —2sin55° sin15°
(¢) 2c0s55° cos15° (d) 2cos75° sin25°
(e) 2sin145° cos5° () 2cos33° sin13°
(9) 2s5in100° sin16° (h) —2sin33° sin13°
(i) —cos10° (j) 2cos60 sinb
(K)—2sin6A cosA (1) 2cos4A cos3A
(m) 2sindx cosx (n) 2cos2a sina
(0) 2cos4x cosx (p) 2sin96 cos26
(3)  (a) >[sin102° + sin18° (b) % [sin115° — sin29°
2 2
() %[c05100° + cos22°] d) % [c0s22° — c0s100°]
(e) % [cos12° — %] M %[cos41° — cos61°]
(9) 5 [sin72° + sin28°] (h) -2
(i) sin76+sin36 () sin3x + sinx
(k) sin166+sin26 (I) 2sin96 cos26
(m) cos14 6 + cos4o (n) %(sinBa — sin2a)
qAY 5.4
ferereraTs TETSTREM |

.\ 117 —44

-1
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{9 5.5

1. (a)30° (b)30° (c) 30° (d) 60° (e) 45°
(f)30°  (g) 60° (h)90° (i) 0° (1) 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°
(i) 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° () 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°
Y 5.6
1. Trerpers F@eTend |
2. (a) 103.92m, 43.92m (b)12.68m,30m (c)1014m,13.86m
(d)32.79m,20.79m
(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
(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

AT 6.1
1. Rretepars SE@STREM |
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2.(a) 0 ()0 (©) 0

3.(a) (1-4), (4, 1), (-1,4), (5,-3), (4, 1), (3,5) b)-17 (c)90° (d) 34,17
4.(a)3 (b) 6 (o) 16

5.(a) 8 OF ©7

6.(a) 0 (b) 14

7,8 RTeTars @S |

I 6.2.1

1 fereraretTs TSR |

2.()3T¥7=@3,1) () (5,7) (©) (3,2.5)
3.(2) (24,1) (b) (2.6,-24) (©) (-1,-4) (d) (2,22)

AT 6.2.2
(a) 2EF = BC (b) 2PX=PQ+PR () EF.GF =0
A 6.2.3
1.(a) FHERR FAHA (b) 900 (©)0
AT 7.1
1. (a) [‘5] IRT ST FATATRO (b) [(0, 0), 180°]

(©) E[(a, b), Ki X ko] (d) [ﬁi N f,z]

2.(a)(-4,-6) (b)(-4-6) (9(27) @G-4 (©3-2) (H¢42)
(® (5-3) (1m12) () (-6,-10) () (-15,-18) (K (6,-9) (D (-47)
3, 4, 5 RreThaTs I@ETRM |

AN 7.2

1.(a)ABC  (b) OA (c) P1 (d)P (e) OP x OP1 = 0A?

2@ (53) ® @) (@70 (DO )
@G  oF3 ©GE)

3.(a) 9 (b) 4

4@) (7,11) () 20,21) © (= =)
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I 7.3

1.(a) [(1) _01] (b) [‘1) _01] (©2x3  (d)x+y=03T@HE R

2.(2) (-4,10) (b) (-9,6) @29 @ (3 3)
3.(a) P1(17, 23) Q! (32, 28)
(b) At (2,7) B1(2, 10) C1(5, 12), D1(5,16) (c) 01 (0, 0) AL(3, 1), BL(5, 2), C1(2, 1)

@l 3] ®( 1) ©G 1)
s@[2 7] ®[, 2
Y 8.1

1. RrereaTs SEreTEd |
2.(a) 20,0.36 (b) 5, 0.1
3.(a) 14 (b) 201.5 (c) 7.27
4.16
AT 8.2
1. RrerepaTs qE@eTE |
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 RreTpdTs T@ISTe |

qRTH 8.3
1. Rrererars SE@reTE |
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 (©) 4.8%

6. RrerFare @SR |
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