
SECONDARY SCHOOL EXAMINATION - 2020 (ANNUAL)

Advanced Mathematics (OPT)

Instructions for the candidates :-

1. ijh{kkFkhZ ;FkklaHko vius 'kCnksa esa mÙkj nsaA

Candidates are required to give answers in their own words as far

as practicable.

2. nkfguh vksj gkf'k;s ij fn;s gq, vad iw.kkZad fufnZ"V djrs gSaA

Figure in the right hand margin indicates full marks.

3. bl iz'u i= dks /;kuiwoZd i<+us ds fy;s 15 feuV dk vfrfjDr le; fn;k x;k

gSA

15 Minutes of extra time has been allotted for the candidate to read

the question paper carefully.

4. ;g iz'u i= nks [k.Mksa esa gS] [k.M&v ,oa [k.M&c

This question paper is divided into two sections : Section-A and

Section-B.

5. [k.M&v esa 60 oLrqfu"B iz'u gSaA izR;sd ds fy, ,d vad fu/kkZfjr gS] ftuesa ls

fdUgha 50 iz'uksa dk mÙkj nsuk vfuok;Z gSA 50 ls vf/kd iz'uksa ds mÙkj nsus ij izFke

50 mÙkjksa dk ewY;kadu fd;k tk,xkA budk mÙkj miyC/k djk;s x;s OMR

Full Marks -100
dqy iz'uksa dh la[;k % 95
Total number of questions : 95

Time -3 Hrs. 15 minutes



sheet esa fn;s x;s o`Ùk dks dkys@uhys ckWy isu ls HkjsaA fdlh Hkh izdkj

dk OgkbVuj@rjy inkFkZ@CysM@uk[kwu vkfn dks OMT sheet esa iz;ksx djuk

euk gS] vU;Fkk ijh{kk ifj.kke vekU; gksxkA

In Section A, there are are 60 objective type questions (each

carrying 1 mark) out of which any 50 questions are to be answered.

First 50 answers will be evaluated in case more than 50 questions

are answered. Darken the circle with blue/black ball pen against the

correct option on OMR sheet provided to you. Do not use Whitener

/Liquid/Blade/Nail on OMR sheet otherwise the result will be invalid.

6. [k.M&c esa 27 y?kq mÙkjh; iz'u gSa ¼izR;sd ds fy;s nks vad fu/kkZfjr gS½] ftuesa ls

fdUgha 15 iz'uksa dk mÙkj nsuk vfuok;Z gSA buds vfrfjDr bl [k.M esa 8 nh?kZ mÙkjh; iz'u

gSa ¼izR;sd ds fy;s 5 vad fu/kkZfjr gS½] ftuesa ls fdUgha 4 iz'uksa dk mÙkj nsuk gSA

In section-B, there are 27 short answer type questions (each carrying

2 marks), out of which only 15 questions to be answered.

Apart from this there are 8 long answer type questions (each carrying

5 marks), out of which 4 questions are to be answered.

7. fdlh rjg ds bysDVªkWfud midj.k dk iz;ksx iw.kZr;k oftZr gSA

Use of any electronic appliances is strictly prohibited.



[k.M&v@SECTION-A

oLrqfu"B iz'u@Objective Type Questions

iz'u la[;k 1 ls 60 rd ds izR;sd iz'u ds lkFk pkj fodYi fn, x, gSa] ftuesa ls ,d lgh

gSA fdUgha 50 iz'uksa ds mÙkj nsaA vius }kjk pqus x, lgh fodYi dks OMR-'khV ij dkyk

djsaA

Question Nos. 1 to 60 have four options out of which only one is correct.

Answer any 50 questions. You have to darken your selected option on the

OMR-sheet.

1- (     )c = ?

(A) 1600 (B) 2000

(C) 1800 (D) 2400

2- 2700 fdrus ledks.k ds cjkcj gksxk \

2700 is equal to how many right angles ?

(A) 3 (B) 2

(C) 0.3 (D) 0.2

3- &2700 fdl ikn esa gS \

(A) izFke ikn (B) f}rh; ikn

(C) rr̀h; ikn (D) prqFkZ ikn

In which quadrant does -2700 lie ?

(A) First quadrant (B) Second quadrant

(C) Third quadrant (D) Fourth quadrant

4-     cjkcj gS &

8
9

2tan 300

1 - tan2 300



is equal to

(A) sin 600 (B) tan 600

(C) sin 300 (D) cos 600

5. lkekU; ladsrksa ds lkFk fdlh òÙk esa ;fn =    jsfM;u] l = 44 lseh0 rks r = ?

(A) 44 lseh0 (B) 84 lseh0

(C) 132 lseh0 (D) 284 lseh0

With usual notations in any circle, if =     radian, l = 44 cm then r = ?

(A) 44 cm (B) 84 cm

(C) 132 cm (D) 284 cm

6. fcUnq ¼&17] &14½ dh dksfV gS

The ordinate of the point (-17, -14) is

(A) - 17 (B) -14

(C) -3 (D) -11

7- sec4A - sec2A =

(A) tan2A - tan4A (B) tan4A - tan2A

(C) tan4A + tan2A (D) 2tan2A + tan4A

8. x v{k ls fcUnq ¼&3] 8½ dh nwjh gS &

The distance of the point (-3, 8) from x-axis is -

(A) -3 (B) 8

(C) 5 (D) -11

9.  fdl ikn esa gksxk rkfd cos _.kkRed rFkk cosec /kukRed gks \

(A) izFke ikn (B) f}rh; ikn

(C) rr̀h; ikn (D) prqFkZ ikn

2tan 300

1 - tan2 300


6


6



In which quadrant does   lie so that cos is negative and cosec

is positive?

(A) First quadrant (B) Second quadrant

(C) Third quadrant (D) Fourth quadrant

10- fdlh f=Hkqt ds 'kh"kZ fcUnqvksa ds funsZ'kkad ¼2] 3½] ¼&1] 0½ vkSj ¼2] &4½ gSa] rks f=Hkqt

dk {ks=Qy gksxk &

(A) 21 oxZ bdkbZ (B) 7 oxZ bdkbZ

(C) 10-5 oxZ bdkbZ (D) 7-5 oxZ bdkbZ

The co-ordinates of the vertices of a triangle are (2, 3), (-1, 0)

and (2, -4) then the area of the triangle will be -

(A) 21 sq. units (B) 7 sq. units

(C) 10.5 sq. units (D) 7.5 sq. units

11- cosecA.cosA cjkcj gS &

cosecA.cosA is equal to

(A) 1 (B) tanA

(C) cotA (D) secA

12- ;fn PQR ds 'kh"kZ P(2, 3), Q(5, 6) rFkk R(8, 6) gSa] rks mldk dsUnzd gksxk&

If P(2, 3), Q(5, 6) and R(8, 6) are the vertices of a PQR, then its

centroid will be -

(A) (5, 5) (B) (2, 3)

(C) (5, 6) (D) (    ,    )

13. ;fn tan =    rks cosgksxk &

If tan =    then cos will be -

15
2

15
2

3
4

3
4



(A) (B)

(C) (D)

14. cos (1800 + ) = ?

(A) cos (B) -cos

(C) sin (D) -sin

15. fcUnq A(0, 8) vkSj B(4, 0) dks feykus okyh js[kk[kaM ds e/;&fcanq dh fu;ked

gS&

The co-ordinates of mid-point of the line segment joining the points

A(0, 8) and B(4, 0) are

(A) (4, 8) (B) (2, 4)

(C) (0, 0) (D) (0, -4)

16. sin(     + ) =?

(A) sin (B) -sin

(C) cos (D) -cos

17- tan 5700 = ?

(A) (B) -

(C) 1 (D) 3

18. sin1200 = ?

(A) (B) 

(C) (D) 

19. = ?

(A)  (B) -1

(C) 0 (D)

3
4

3
5

4
5

9
16

7
2

1
3

1
3

3
2

3
2

1
2

1
2

tan400

cot 500

1
2



20. fcUnq ¼&5] &600½ fLFkr gS &

(A) izFke ikn esa (B) f}rh; ikn esa

(C) rr̀h; ikn esa (D) prqFkZ ikn esa

The point (-5, -600) lies in -

(A) First quadrant (B) Second quadrant

(C) Third quadrant (D) Fourth quadrant

21. tan (A+B) =

(A) (B)

(C) (D)

22. sin 750 = ?

(A) (B) 2 - 3

(C) 3 (D)

23. cos (+). cos (-) =

(A) sin2 - sin2 (B) cos2 - tan2

(C) cos2 - sin2 (D) cos2.sin2

24. 3sin + cos dk U;wure eku gS &

The minimum value of 3sin + cosis

(A) -2 (B) 2

(C) 3 (D) -3

25. cos600.cos300 - sin600.sin300 =

(A) 0 (B) 1

(C) - 1 (D)

tanA + tanB
1 - tanA.tanB

tanA - tanB
1 + tanA.tanB

tanA + tanB
1 + tanA.tanB

tanA - tanB
1 - tanA.tanB

3 - 1
22

3 + 1
22

1
2



26. sin(    + A).sin(    - A) = ?

(A)     + sin2A (B)     - sin2A

(C) 1 + sin2A (D) 1 - sin2A

27. sin(A + B) + sin (A - B) cjkcj gksrk gS &

sin(A + B) + sin (A - B) is equal to

(A) 2sinA sinB (B) 2sinA cosB

(C) 2cosA SinB (D) 2cosAcosB

28. fcUnqvksa ¼0] 8½ rFkk ¼0] 7½ dss chp dh nwjh gksxh ¼bdkbZ esa½&

The distance between the points (0, 8) and (0, 7) will be (in unit)-

(A) 8 (B) 113

(C) 15 (D) 1

29. cos C - cos D cjkcj gksrk gS &

cos C - cos D is equal to

(A) 2sin          .sin (B) 2cos          .cos

(C) 2sin         . cos (D) 2sin           .sin

30. fcUnq ¼0] 8½ fLFkr gS &

(A) izFke ikn esa (B) prqFkZ ikn esa

(C) y&v{k ij (D) x&v{k ij

The point (0, 8) is situated

(A) In first quadrant (B) In fourth quadrant

(C) On y-axis (D) On x-axis

31. ;fn cos x  = -       gks rks     <x< rks sin     =?

If cosx = -    and    <x< then sin    = ?

1
2

1
2


4


4

D - C
2

D + C
2

C - D
2

C + D
2

C - D
2

C + D
2

C + D
2

C - D
2

3
5


2


2

3
5

x
2

x
2



(A) (B) -

(C) (D) -

32. ;fn sin800 + sin200 = Ksin500rks K dk eku gksxk&

If sin800 + sin200 = Ksin500the the value of K will be

(A) 2 (B) 3

(C) 1 (D) 2

33. 2sin     . cos     = ?

(A) 1 (B)

(C)     + 1 (D) 2 $ 1

34. cos750 + cos150 = ?

(A) (B) 3

(C) (D)

35. cos10 cos20 cos30 ......... cos1780 cos1790 = ?

(A) 1 (B) 0

(C) -1 (D) 2

36. cot2 cjkcj gksrk gS &

cot2is equal to -

(A) (B)

(C) (D)

37. ;fn cosx =     rks cos3x = ?

If cosx =     then cos3x = ?

(A) 1 (B) -1

(C) (D)

2
5

2
5

3
5

3
5

1
2

1
3

3
2

5
12


12

3
2

6
2

cot2+ 1

2 cot

2cot
1 - cot2

cot2- 1
2 cot
2tan

1 - tan2

1
2

1
2

1
2

2
3

1
2



38. ;fn fcUnq,¡ (p, o), (o, q) vkSj (1, 1) lajs[k gS rks p + q =

If three points (p, o), (o, q) and (1, 1,) are collinear then p + q=

(A) (B) -pq

(C) - (D) pq

39. ;fn sin =      rFkk cos =      rks sin2dk eku gksxk &

If sin =     and cos =      then the value of sin2 will be

(A) (B)

(C) (D)

40. fcUnq (-x, -y) dh ewy&fcUnq ls nwjh gS &

The distance of the point (-x, -y) from the origin is -

(A) x2 + y2 (B) x2 - y2

(C) y2 - x2 (D) y - x

41. ;fn ,d ehukj ds ikn ls 50 eh0 nwj fLFkr fcUnq ij ehukj dk mUu;u dks.k 600

gS] rks ehukj dh Å¡pkbZ gS &

(A)       eh0 (B)     eh0

(C) 503 eh0 (D) 1003 eh0

If the angle of elevation of a tower at a distance of 50 m from the foot

of the tower is 600, then the height of the tower is -

(A)       m (B)       m

(C)  503 m (D) 1003 m

42. ;fn ABC esa a=3, b=5 rFkk c=7 gks] rks ABC dk lcls cM+k dks.k gksxk &

(A) A (B) B

(C) C (D) buesa ls dksbZ ugha

1
pq

1
pq

3
5

3
5

4
5

4
5

12
25

24
25

7
5

6
5

50
3

100
3

50
3

100
3



In ABC if a=3, b=5 and c=7 then the greatest angle of ABC will

be-

(A) A (B) B

(C) C (D) None of these

43. fuEufyf[kr esa ls dkSu&lk lR; gS \

Which of the following is true ?

(A) sin     =  (B) sin    = 
(C) sin    =  (D) sin    = 

44. ;fn ABC esa a = 5, c=22 rFkk B=450 rks b = ?

In a ABC if a = 5, c=22 and B=450 then b = ?

(A) 23 (B) 13

(C) 3 (D) 2

45. ;fn ABC esa b=8 lseh0] c=2 lseh0 rFkk A = 600 rks ABC dk {ks=Qy

gksxk&

(A) 163 lseh02 (B) 16 lseh02

(C) 43 lseh02 (D) 32 lseh02

In ABC, if b=8 cm, c= 2cm and A = 600, then the area of ABC

will be-

(A) 163 cm2 (B) 16 cm2

(C) 43 cm2 (D) 32 cm2

46. ABC esa tan           =

In ABC, tan           =

(A)             cot (B)           cot

(C)            cot (D) cot

(s + a) (s + b)
ab

C
2

C
2
C
2

C
2

(s - a) (s - b)
2ab

(s - a) (s - b)
ab

(s - a) (s - b)
s(s-c)

B - C
2

B - C
2

b - c
b + c

A
2

b + c
b - c

A
2

b2 - c2

b2 + c2

A
2

b2 + c2

b2 - c2

A
2



47. ;fn 2cos = 3 rks gksxk &

If 2cos = 3 then will be -

(A) 600 (B) 900

(C) 300 (D) 450

48. ABC esa]    ¾

(A) cosA (B) cosB

(C) cosC (D) buesa ls dksbZ ugha

In ABC, =

(A) cosA (B) cosB

(C) cosC (D) None of these

49. ;fn sin=     ¼tgk¡ 00  3600½ rks dk eku gksxk &

If sin =     (where 00  3600) then the value of will be -

(A) 300, 150 (B) 450, 1350

(C) 600, 1200 (D) 300, 1800

50. ;fn tan6 = tan 1800 rks dk eku gksxk &

If tan6 = tan 1800 then the value of will be -

(A) 300 (B) 1800

(C) 600 (D) 900

51. ;fn A + B + C + D = 2gks] rks cos (         ) = ?

If A + B + C + D = 2 then cos (         ) = ?

(A) cos (          ) (B) - cos (         )

(C) -sin (         ) (D) sin (         )

c2 + a2 - b2

2ca

c2 + a2 - b2

2ca

1
2

1
2

B + C
2

B + C
2

A + D
2

A + D
2

A + D
2

A + D
2



3tan    - tan3

1 - 3tan2
52.  = ?

(A) tan3A (B) tanA

(C) tan (D) cos

53. ;fn A + B + C = gks] rks sin (A + B) = ?

If A + B + C =  then sin (A + B) = ?

(A) sinC (B) - sinC

(C) cosC (D) - cosC

54. 1 - cos 800 = ?

(A) 2cos2400 (B) 2sin2400

(C) cos2400 (D) 2cos2200

55. 2sin360cos360 = ?

(A) sin2360 (B) cos360

(C) sin720 (D) cos720

56. 1 + cos = ?

(A) 2cos2 (B) sin2

(C) 2sin2 (D) 2tan2

57.      = ?

(A) tan (B) - tan

(C) cot (D) - cot

58. sin26x - sin24x = ?

(A) sin6x (B) sin10x.sin2x

(C) sin4x (D) sin2x

59. Cos2150 - sin2150 = ?

A
3

A
3

A
3

A
3

A
3


2

2


2

sin2
1 - cos2



(A) (B) -

(C) 1 (D)

60. 2sin22   
0

 . cos22   
0

 = ?

(A) 1 (B)

(C) (D) 0

3
2

3
2

1
2

1
2

1
2

1
2

1
2



[k.M&c@SECTION-B

xSj oLrqfu"B iz'u@Non Objective Type Questions

y?kq mÙkjh; iz'u@Short Answer Type Questions

(15x2=30)

Question no. 1 to 27 are short answer type. Answer any 15

questions. Each question carries 2 marks. (15x2=30)

1- 40015^ dks.k dks ledks.k esa cnysaA

Convert angle 40015' in right angle.

2- fl) dhft, fd %

Prove that

(sin     + cos)2 = 1 + sin

3- fl) dhft, fd %

Prove that

  = tan

4- ,d ifg;k izfr feuV 45 pDdj yxkrk gSA ,d Liksd }kjk     lsds.M esa cuk;k

x;k dks.k o`Ùkh; eki esa Kkr djsaA

A wheel makes 45 revolutions per minute. Find the circular angle

made by a spoke in      second.

5. fl) djsa fd

Prove that

sin(1800 - A) cos (900 - A) - cos(1800 - A) sin(900 - A) = 1


2


2

sinx - siny
cosx + cosy

x - y
2

1
2

1
2



6. ;fn cosA =     rks sinA rFkk cotA dk eku Kkr djsaA

If cosA =       then find the value of sinA and cotA.

7. fdlh leiapHkqt ds izR;sd var%dks.k dk eku jsfM;u esa Kkr djsaA

Find each internal angle of any regular pentagon in radian.

8. ml fcUnq ds fu;ked Kkr dhft, tks fcUnqvksa ¼6] 3½ rFkk ¼&4] 5½ dks feykus okys

js[kk[k.M dks 3 % 2 ds vuqikr esa foHkkftr djrk gSaA

Find the co-ordinates of the point which divides a line segment

joining the points (6, 3) and (-4, 5) in the ratio 3 : 2.     .

9. /kqzoh; funsZ'kkad ¼2] 600½ dks dkrhZ; funsZ'kkad esa cnysaA

Change the polar co-ordinates (2, 600) into cartesian co-ordinates.

10. x&v{k ij og fcanq Kkr dhft, tks fcanqvksa ¼5] &2½ vkSj ¼&3] 2½ ls lenwjLFk gSaA

Find the point on x-axis which is equidistant from the points (5, -2)

and (-3, 2).

11. ;fn A + B + C = rks fl) dhft, fd

cotB.cotC + cotC.cotA + cotA cotB = 1

If A + B + C = then Prove that

cotB.cotC + cotC.cotA + cotA. cotB = 1

12. ml f=Hkqt dk {ks=Qy Kkr dhft, ftlds 'kh"kZ ¼2] 1½] ¼4] 5½ rFkk ¼0] 3½ gSA

Find the area of the triangle whose vertices are (2, 1), (4, 5) and (0, 3)

13. ;fn 2000 rks sin     + cos     dk fpg~u Kkr dhft,A

If = 2000, then find the sign of sin     + cos     .

14. fl) djsa fd fcUnq ¼&2] 5½] ¼0] 1½ rFkk ¼2] &3½ lajs[k gSA

Show that the points (-2, 5), (0, 1) and (2, -3) are collinear.

9
41

9
41


2


2


2


2



15. fdlh ABC esa fl) djsa fd

   =

In any ABC, Prove that

   =

16. gy djsa tanx = 3 tgk¡ 00  x  3600A

Solve tanx = 3 where 00  x  3600.

17. ;fn fdlh ABC esa a = 2, b = 3 rFkk c = 4 gks] rks cosA Kkr dhft,A

In any ABC, a = 2, b = 3 and c = 4 then find the value of cosA.

18. tan22     dk eku fudkysaA

Find the value of tan22    .

19. ;fn A vkSj B U;wudks.k gksa rFkk cosA =      ] sinB =      rks sin(A + B) dk eku Kkr dhft,A

If A and B are acute angles and cosA =      , sinB =        then find the

value of sin(A + B).

20. fl) djsa fd

Prove that

tanA - cotA = - 2cot2A

21. fl) djsa fd

Prove that

cos(x + y) . cos(x - y) =     (cos2x + cos2y)             .

22. fl) djsa fd

Prove that

    =  tan 560    .

23. fl) djsa fd

cosB
cosC

c- bcosA
b - ccosA

cosB
cosC

c - bcosA
b - ccosA

10

2

10

2

4
5

40
41

4
5

40
41

1
2

cos110 + sin110

cos110 - sin110



Prove that

 =  sec - tan

24. ,d ?kM+h dh feuV dh lwbZ }kjk 45 feuV esa cuk;s x;s dks.k dk eku fudkysaA

Find the value of angle made by minute arm of a watch in 45 minutes.

25. fl) fdft, fd

Prove that

tan10.tan20....... tan 890 = 1

26. ;fn fdlh f=Hkqt ABC esa A=300 rFkk B=600 gks rks a : b : c Kkr djsaA

If in any triangle ABC,  A=300 and B=600 then find a : b : c.

27. f=Hkqt dk rhljk 'kh"kZ Kkr djs ftldk dsUnzd ¼3] 5½ rFkk nks 'kh"kZ ¼7] 5½ vkSj

¼5] 7½ gSA

Find the third vertex of a triangle whose centroid is (3, 5) and other

two vertices are (7, 5) and (5, 7).

Long Answer type questions

iz'u la[;k 28 ls 35 rd nh?kZ mÙkjh; iz'u gSaA fdUgha 4 iz'uksa ds mÙkj nsaA bl dksfV ds

izR;sd iz'u ds fy, 5 vad fu/kkZfjr gSA  (4x5=20)

Q. No. 28 to 35 are Long Answer Type Questions. Answer any 4 ques-

tions. Each question of this type carries 5 marks.  (4x5=20)

28. fl) djsa fd

Prove that

cos5A = 16 cos5A - 20cos3A + 5cosA

29. T;kferh; fof/k ls fl) djsa fd

Prove geometrically

1 - sin
1 + sin



cos2A = cos2A - sin2A

30. fdlh ABC esa fl) djsa fd

tan  = 
In any ABC, prove that

tan  = 
31. lehdj.k sin6 + sin2 = 0 dks gy djsa] tc 00  3600A

Solve equation sin6 + sin2 = 0 when 00  3600.

32. ;fn A + B + C =  rks fl) dhft, fd

sin A + sinB - sinC = 4sin    sin    cos    .

If A + B + C =  then prove that

sin A + sinB - sinC = 4sin    sin    cos    .

33. Hkwfe ij fLFkr fdlh fcUnq P ls ,d tsV gokbZ igkt dk mUu;u dks.k 600 gSA gokbZ

tgkt ds {kSfrt ds lekUrj 20 lsds.M rd mM+us ds ckn mUu;u dks.k 300 gks tkrk

gSA ;fn tsV gokbZ tgkt 1600 ehVj dh fu;r Å¡pkbZ ij mM+ jgk gks] rks mldh

pky Kkr dhft,A

The angle of elevation of a jet air plane at a point P on land is 600.

The angle of elevation becomes 300 after the jet air plane has flown

for 20 seconds parallel to horizontal. If the jet air plane is flying at a

fixed height of 1600m find its speed.

34. fl) djsa fd fcUnq P(-3, 2), Q(-5, -5), R(2, -3) rFkk S(4, 4) leprqHkqZt

PQRS ds 'kh"kZ gSaA

Prove that the points P(-3, 2), Q(-5, -5), R(2, -3) and S(4, 4) are the

vertices of a rhombus PQRS.
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(s - c) (s - a)
s(s-b)

B
2

(s - c) (s - a)
s(s-b)

A
2

B
2

C
2

A
2

B
2

C
2



35. sin1200 + cos1500 + tan21200 + tan21350 + cos1800 dk lkaf[;dh; eku

fudkysaA

Find the numerical value of

sin1200 + cos1500 + tan21200 + tan21350 + cos1800.


