
ljlzi6Ls/0f tflnsf @)*), -P]= ul0ft_ 

Test Specification Chart, 2080 (Opt. Mathematics) 

-afx\o d"Nofª\sgsf nflu_ 

(For External Examination) 

k"0ff{ª\s M 75  ;do M 3 hour 

SN Contents Knowledge Understanding Application Higher ability Total questions Total 
marks each of 1 marks each of 2 marks each of 3 marks each of 4 marks 

1. jLhul0ft (Algebra) 2 2 2 1 7 16 

2. ;LdfGt dfg / lg/Gt/tf (Limit and 
continuty) 1 1 2 4 

3. d]l6«S; (Matrix) 1 1 1 3 6 

4. lgb]{zfª\s Hofldlt (Co-ordinate 
Geometry) 

2 1 1 1 5 11 

5. lqsf]0fldlt (Trogonometry) 2 2 3 7 15 
6. e]S6/ (Vectors) 1 1 1 3 7 
7. :yfgfGt/0f (Transformation) 1 1 1 3 8 
8. tYofª\s zf:q (Statistics) 1 2 3 8 

hDdf k|Zg ;ª\Vof (Total questions) 10 8 11 4 33 75 
cª\sef/ (Weight) 10 16 33 16 75 
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cfGtl/s d"Nofª\sgsf nflu  

cfGtl/s d"Nofª\sgsf nflu d"Nofª\sgsf cfwf/x¿ lgDgfg';f/ /x]sf 5g\ M 

j|m=;= cfGtl/s d"Nofª\sgsf cfwf/x¿ cª\sef/ 

!= ;xeflutf -pkl:ylt / l;sfO lj|mofsnfkdf ;lj|motf / ;xeflutf_ # 

@= k|of]ufTds tyf kl/of]hgf sfo{ !^ 

#= q}dfl;s k/LIff ^ 

hDdf @% 

gf]6 M ljBfyL{sf] cfGtl/s d"Nofª\sg ubf{ clgjfo{ ul0ft ljifodf k|of]u ul/g] cfGtl/s d"Nofª\sgsf ;fwg g} k|of]u ug'{kg]{ 5 . 
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dfWolds lzIff k/LIff 
gd'gf k|Zgkq 

Subject:	Optional	Mathematics	 Grade	:10	
Full marks: 75  Time: 3 hours 

;a} k|Zgx¿ clgjfo{ 5g\ . 

Attempt	all	the	questions.	

;d"x s Group ‘A' 10 × 1 = 10 

1. lqsf]0fldtLo kmngsf] kl/efiff n]Vg'xf];\ .

Define trigonometric function.

2. b'O{ ;ªVofx¿ a / b larsf] cª\sul0ftLo dWos slt x'G5 <
What is arithmetic mean between two numbers a and b.

3. cljlR5Gg ;ª\Vofx¿sf] ;d"xsf] gfd n]Vg'xf];\ .
Write the name of the set of numbers which is continuous.

4. olb d]l6«S; A = !𝑎 𝑏
𝑐 𝑑&  eP, |A| sf] dfg slt x'G5 <  

     If matrix A = !𝑎 𝑏
𝑐 𝑑&, what is the value of |A|? 

5. olb b'O{ l;wf /]vfx¿sf larsf] sf]0f θ / em'sfj j|mdzM m1 / m2 eP tanθ sf] dfg kQf
nufpg] ;"q n]Vg'xf];\ .

If the angle between two straight lines is θ and their slopes are m1 and m2 respectively,

write the formula to find the value of tanθ.

6. Pp6f ;f]nLnfO{ ;dtnLo ;txn] cfwf/;uF ;dfgfGt/ x'g] u/L k|ltR5]bg ubf{ s:tf]
cfsl[t aG5, n]Vg'xf];\ .
Which geometric figure will be formed if a plane intersects a cone parallel to its base?
Write.

7. sin 2A nfO{ tanA sf] ¿kdf JoSt ug'{xf];\ .
Express sin2A in terms of tanA.

8. pGgtf+z sf]0fsf] kl/efiff n]Vg'xf];\ .
    Define angle of elevation. 

9. olb �⃗� / 𝑏$⃗ 	larsf] sf]0f θ eP �⃗� / 𝑏$⃗ 		sf] :s]n/ u'0fg s] x'G5 <

What is the scalar product of two vectors �⃗� and 𝑏$⃗ 	if the angle between them is θ?

10. s]Gb|laGb' O / cw{Jof; r ePsf] j[Qdf s'g} ljk/Lt :yfgfGt/0fdf P sf] k|ltlaDa P'   eP 
OP, OP' / r sf] ;DaGw n]Vg'xf];\ . 
 If P' is the image of P and r is radius of circle with centre O in an inversion transformation, 
write the relation of OP, OP' and r.  
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;d"x v Group ‘B'      8× 2 = 16 
11. olb 2x3 – 7x 2 + x + 10 = (x-1)Q(x) + R, eP z]if R / efukmn Q(x) kQf nufpg'xf];\ .

If 2x3 – 7x 2 + x + 10 = (x-1)Q(x) + R, find the reminder R and quotient Q(x).
12. lbOPsf] u|fkmdf 5fof kfl/Psf] efunfO{

hgfpg] c;dfgtf n]Vg'xf];\ .  
     Write down the inequality represented by the 

shaded region in the  adjoining figure.  

13. ;dLs/0fx¿ 4x – 5y = 2 / 3x + 4y = 48 df j|mfd/sf] lgod k|of]u u/L x / y sf u'0ffª\sx¿sf
l86/ldgfG6x¿ j|mdzM D1 / D2 kQf nufpg'xf];\ . 

Find the determinants D1 and D2 of coefficient of  x and y by using Cramer's rule from the 
equations 4x – 5y = 2 and 3x + 4y = 48. 

14. ;dLs/0fx¿ 3x + 4y + 5 = 0 / 6x + 8y + 7 = 0 ePsf /]vfx¿sf em'sfj kQf nufO{ tL
/]vfx¿sf] ;DaGw n]Vg'xf];\ . 

     Find the slopes of two straight lines having equations 3x + 4y + 5 = 0 and 
6x + 8y + 7 = 0 and write the relationship between them. 

15. sin6A.cos4A nfO{ sine jf cosine sf] of]u jf cGt/df ¿kfGt/0f ug'{xf];\  .
Convert sin6A.cos4A into sum or difference of sine or cosine.

16. olb  2𝑠𝑖𝑛2𝜃	 = √3	eP θ sf] dfg kQf nufpg'xf];\ . ( 0°≤θ≤ 180° )
If 2𝑠𝑖𝑛2𝜃	 = √3	, find the value of θ. (0°≤θ≤ 180°)

17. lbOPsf] lrqdf O pb\ud laGb' xf] . olb �⃗� / 𝑏$⃗ 	laGb' A / B sf l:ylt e]S6/ eP, laGb' P

sf] l:ylt e]S6/   𝑝		= 
!
"
(𝑎"⃗  + 𝑏$⃗ )	x'G5 egL b]vfpg''xf];\ .

O is the origin in the given figure. If �⃗� and 𝑏$⃗ 	are the position
vector of the points A and B, show that the position vector of 

point P is �⃗�		= 
!
"
(𝑎"⃗  + 𝑏$⃗ )

18. olb Pp6f >]0fLsf] klxnf] rt'yf{Fz (Q1) = 35 / t];|f] rt'yf{Fz (Q3) = 75 eP, rt'yf{FzLo
ljrng / o;sf] u'0ffª\s kQf nufpg'xf];\ .
In a series, the first quartile (Q1) = 35 and third quartile (Q3) = 75, find the quartile
deviation and it’s coefficient.
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;d"x u Group ‘C'  11× 3 = 33 
19. olb b'O{ kmngx¿ 𝑓(𝑥) = !"#$

%
 / 	𝑔(𝑥) = 3𝑥 − 4 eP	(𝑓 ∘ 𝑔)&'(3) kQf nufpg'xf];\ . 

      If two functions are 𝑓(𝑥) = !"#$
%
𝑎𝑛𝑑	𝑔(𝑥) = 3𝑥 − 4, find (𝑓 ∘ 𝑔)&'(3). 

20. n]vflrq ljlwåf/f xn ug'{xf];\ . 
Solve by graphical method: 
2𝑥! + 𝑥 − 6 = 0.  

21. jf:tljs kmng f(x) = 2x + 3 sf nflu f(2.99), f(3.01) / f(3) sf dfgx¿ kQf nufpg'xf];\ .
s] of] kmng x = 3 df cljlR5Gg x'G5 <

 For a real valued function f(x) = 2x + 3, find the values of f(2.99), f(3.01) and f(3). Is this 
function continuous at x = 3? 

22. d]l6«S; ljlwsf] k|of]u u/L tn lbOPsf ;dLs/0fx¿ xn ug'{xf];\ M 

Use matrix method to solve the following systems of equations: 

3x + 5y = 11, 2x − 3y =  1 

23. ;dLs/0f 6x2 – xy – y2 = 0 n] k|ltlglwTj ug]{ hf]8f /]vfx¿sf] ;dLs/0f kQf nufpg'xf];\
/ tL /]vfx¿ larsf] sf]0f klg kQf nufpg'xf];\ .

Find the equations of the pair of lines represented by the equation 6x2 – xy – y2 = 0 and
also find the angle between them.

24. k|dfl0ft ug'{xf];\ .

Prove that: tanA + 2 tan2A + 4 cot4A = cot A 

25. olb A + B + C = πc  eP k|dfl0ft ug'{xf];\ M
If A + B + C = πc, prove that: sin2A − sin2B + sin2C = 2sinAcosBsinC

26. Pp6f w/x/fsf] l7s cufl8 hldgsf] ;txdf /x]sf] s'g} Ps :yfgaf6 w/x/fsf] dfly
78\ofOPsf] 6m cUnf] Wjhb08sf] 6'Kkf] / km]bsf pGgtf+z sf]0fx¿ j|mdzM 60° / 45°
kfOof] . w/x/fsf] prfO / w/x/fsf] km]baf6 ;f] laGb';Ddsf] b'/L kQf nufpg'xf];\ .
From a place at the ground level in front of a tower, the angle of elevations of the top and
bottom of flag staff 6m high situated at the top of a tower are observed 60° and 45°
respectively. Find the height of the tower and the distance between the base of the tower
and point of observation.

27. PsfO ju{ (		0 1
0 0 	1 0

1 1	+ nfO{ ;dfgfGt/ rt'e{'h (		0 3
0 0 	4 1

1 1	+ sf ¿kdf 

:yfgfGt/0f ug]{ 2×2 d]l6«S; kQf nufpg'xf];\ . 

Find the 2×2 matrix which transforms unit square(		0 1
0 0 	1 0

1 1	+ to a parallelogram 

(		0 3
0 0 	4 1

1 1	+ 
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28. lbOPsf] tYofª\ssf] dWos leGgtf / o;sf] u'0ffª\s kQf nufpg'xf];\ M 
Find the mean deviation and its coefficient of the given data.

k|fKtfª\s 
(Marks obtained) 

0-10 10-20 20-30 30-40 40-50 

ljBfyL{ ;ª\Vof 
(No. of students) 

2 3 6 5 4 

29. lbOPsf] tYofª\saf6 :t/Lo leGgtf kQf nufpg'xf];\ M
Find the standard deviation from given data.

pd]/ 
(Age) 

0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60

dflg;sf] ;ª\Vof 
(No. of Persons) 

4 6 10 20 6 4 

;d"x 3 ‘Group D'  4 × 4 = 16 

30. Pp6f ;dfgfGt/Lo >]0fLdf tLgcf]6f kbx¿sf] of]ukmn 24 5 . olb tL kbx¿df j|mdzM
1, 6 / 18 hf]8\bf kl/0ffd u'0ff]Q/ >]0fLdf x'G5 eg] tL kbx¿ lgsfNg'xf];\ .  
The sum of three terms in an arithmetic series is 24. If 1, 6 and 18 are added to them 
respectively, the results are in geometrical series, find the terms. 

31. lbOPsf] lrqdf X / Y j|mdzM A / B sf s]Gb|laGb'x¿ x'g\ . j[Q B sf] s]Gb|laGb' Y eP/

eg] j[Q A sf] ;dLs/0f kQf nufpg'xf];\ . 
In the given figure, X and Y are the center of circles
A and B respectively. Circle A passes through the
centre Y of the circle B. If the equation of the circle
B is x2 + y2 – 4x + 6y – 12 = 0 and the coordinates of X is (−4,5), find the equation of
the circle A.

32. e]S6/ ljlwsf] k|of]u u/L s'g} klg rt'e'{hsf e'hfx¿sf dWolaGb'x¿ j|mdzM hf]8\b} hfFbf 
aGg] rt'e{h ;dfgfGt/ rt'e'{h x'G5, egL k|dfl0ft ug'{xf];\ . 

By using vector method, prove that the quadrilateral formed by joining the midpoints of 
adjacent sides of a quadrilateral is a parallelogram. 

YX
(−

4,
5)

 

B 

j[Q A  uPsf] 5 . olb j[Q B sf] ;dLs/0f 
x2 + y2 – 4x + 6y – 12 = 0 / X sf] lgb]{zfª\s (−4, 5) 5 
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33. lbOPsf] u|fkmdf lqe'h A sf] k|ltlaDa A’ / A’ sf] k|ltlaDa A” eP The image of the
triangle A is A’ and image of A’ is A” in the given graph. 

-s_ s'g :yfgfGt/0fåf/f lqe'h A
sf] k|ltlaDa A’ x'G5 < 
sf/0f;lxt n]Vg'xf];\ . By what 
transformation the image of the 
triangle A is A’ ? Write with 
reason. 

-v_ s'g :yfgfGt/0fåf/f lqe'h A’
sf] k|ltlaDa A’’ x'G5 < 
sf/0f;lxt n]Vg'xf];\ . By what 
transformation the image of the 
triangle A’ is A’’ ? Write with reason. 

-u_ dflysf b'O{ :yfgfGt/0fsf] ;+o'St :yfgfGt/0fnfO{ hgfpg] :yfgfGt/0f s'g x'G5 < 
sf/0f;lxt n]Vg'xf];\ . Write the name of transformation which denotes the combined 
transformation of above two transformations ? Write with reason.

A 

A’ 

A” 
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