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(Join Telegram- Maths by Aditya Ranjan)

( Trigonometry)

LEVEL - 01

1
1. What is the value of sec(t), if ta n(t) = 3 ?

-1 tan(t) = % g rk sec(t) dk elu fdruk g\
SSC CGL 09/09/2024 (Shift-02)
272 10
o 22 B
10 3
(c) g (d) %

2. What is the value of (i— cose060°) ?

J3
S
(\/E—cosecGO") dk eku D3k gkxk\

SSC CGL 25/09/2024 (Shift-03)

2
@ 3 b) 3
1
) 3.3 @ 3

3. At what angle 6, the value of sin (6) and cos
(0) will have the same value?

fdl o dk.k ij] sin () VAj cos (6) dk el leku

ghxi\
SSC CGL 18/09/2024 (Shift-01)
(a) 45° (b) 30°
(c) 60° (d) 75°
4. Simplify. sinA + cotA, where A is an acute
l1+cosA
angle.
futu dk eku Kkr djA m + cotA] tgk A ,d
U;u dk.k gh
SSC CGL 18/09/2024 (Shift-02)
(a) sinA (b) cosA
(c) sinA + cosA (d) cosecA

?

£ (tan69° + tan66°)
(1 -tan69°tan66°)

tan 69° + tan 66°
a9 can 65e) Al el Kir dift,\

(a) 1 (b) -1
(c) 2 (d) -

5. Find the value o

y'

Practice Sheet With Solution

10.

11.

Show that the value of 3sinl15° — 4 sin®15° is?
n*kb, fd 3sin15° -4 sin®15° dk eku D;k gkxk\

1 1
@ 73 (b) 72
1
) 2 (d) V3

What is the value of sin79° cos19° — cos79° sin19°.
sin79° cos 19° - cos79° sin19° dk eku D;k gixk\

3 1
w 2 b) 5
(c) V2 @ 5

What is the value of cos70° cos40° + sin70° sin40°?
cos70° cos40° + sin70° sin40° dk eku D;k g\

1

@ 5 (b) V2
3

(c) % @ V3

If 0 < 6 < 90°, solve the following equations:
2 cos?0 + sinf - 2 = 0.
;fn 0 <6 < 90°, futufyfer leidj.k dk gy djt
2 cos?0 +sin6-2=0

(a) 6=0 (b) 6=
(c)6=1 (d) None of these
seca+tana = z, then find the value of
seco - tano 4
coseco.
+t 7
(fn SSCATRANY L 0] 1k coseca dk eku Kir

seca - tano 4

dhft,A
SSC CGL 09/09/2024 (Shift-03)
1 1
(@ 3 (b) 11
11 3
() 3 (d) 11

If 7sin20 + 3cos?0 = 4 and 0° < 0 < (g) then
the value of tan0 is:

;fn 7sin?0 + 3cos20 = 4 ij 0° <0< (;} g]

rk tand dk eku gk
3 2
() \/(;i (b) \/(;i
1
(d) 77
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( Trigonometry)

12.

13.

14.

15.

16.

17.

18.

19.

3sin 58° . 2c0s62° | it
S5cos 32° 5sin28° 18 equal tos
3sin58° 2 cos 62° .

+ = d cjkcj gk
5cos 32° 5sin28°

SSC CGL 10/09/2024 (Shift-03)

(a) O (b) 2
(c) 3 (d) 1

Find the value of/dk eku Kkr dhft,b%

cos 60°
sin30°) *

cos 65° cosec 25° ]
(tan 10° tan 30° tan 45° tan 60° tan 80°
(a) 1 (b) -1
(c) O (d) 2

Find the value of:/dk eku Kkr dift,k

cos? 0 1+sin0 N 1-sin0
1-sin0 1+sin6

cosO
(a) cosO (b) 2
(c) 2 cosb (d) J2cos@

Evaluate: sin10° sin30° sin50° sin70°
eY;kdu dj% sin10° sin30° sin50° sin70°

1 1
(@) g (b) 16
1 1
(c) 2 (d) 32

Evaluate: sin20° sin40° sin60° sin80°
eY;kdu dj% sin20° sin40° sin60° sin80°

1 3
@ 76 (b) 76
5 7
() 76 d) 76

Find tan20° tan40° tan80°
tan20° tan40° tan80° dk eku Kkr djk

(a) 1 (b) V3

1
(c) 2 d) 76
Find the value of/dk eku Kkr dji

x = c0s10° cos20° cos40°

1 1
(a) Ztanlo (b) 8tan10

1 1
(c) Zcoth (d) P cotlO
Find 1 - sinl10° sin50° sin70°?

1 - sin10° sin50° sin70° dk eku Kkr dj\

(a) (b)

ol o] p

(c) (d)

0| oW

20.

21.

22,

23.

24.

25.

26.

27.

The value of (cos15° cos45° cos75°
(cos15° cos45° cos75° dk eku Kkr dj\

1 1

@ 372 ®) 22
3 1

@ 2 @ g

In a AABC right - angled at C, if tan A = /3
then the value of sin A cos B cot (A + B) is:
AABC e] tk c ij ledk.k g] ;fn tan A = /3 (]
rk sin A cos B cot (A + B) dk eku Kkr dhft,A
SSC CGL 11/09/2024 (Shift-01)

(@ V3 (b) 1

(c) O (d) 2

The value of cos10° cos30° cos50° cos70° cos90°
cos10° cos30° cos50° cos70° cos90° dk elu Kkr dj\
(a) 3 (b) O

(c) S (d) 1

If o + B = 90°, then the value of (1 - sin?q)
(1 - cos?a) x (1 + cot?p) (1 + tan?p) is?

;fn o+ B =90°, rk (1 - sin2a) (1 - cos?a) x (1
+ cot?f) (1 + tan?p) dk eku Kkr dj\

(a) 1 (b) -1

(c) O (d) 2

Find the value of tan4° tan43° tan47° tan86°
tan4° tan43° tan47° tan86° dk eku Kkr dhft,\

(a) (b) 1

N|= WIN

(c) (d) 2

Simplify cos(36° — A) cos(36° + A) + cos(54° - A)
cos(54° + A)

futu dk eku Kkr dhft,\

cos(36° - A) cos(36° + A) + cos(54° — A) cos(54° + A)
(a) cosA (b) sin2A

(c) cos2A (d) sinA

If seca = cosecf} 0° < (a, B) < 90°

Then find cos? (a + f)

;fn seca = cosecP 0° < (a, B) < 90°

rc cos? (o + ) dk eku Kkr dj\

(a) O (b) 1

(c) 2 (d) 3

Evaluate the given expression.

fn, x, 0;td dk eku Kkr djh

5 + 8 + 2cos?0
1+cot?0 1+tanZ0
SSC CGL 26/09/2024 (Shift-01)
(a) O (b) 3
() S (d) 2
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( Trigonometry)

28.

29.

30.

31.

32.

33.

34.

The numberical value of secze+1+c20t29
3sin?0 is?

2+ 3 s dk I[;Ked el
D;k gkxk\

(a) 5 (b) 2

(c) 3 (d) 4

If sin31° = o, then the value of cot59° is:
;fn sin31° = o ] rk cot59° dk eku Kkr dift,A
SSC CGL 13/09/2024 (Shift-01)

J1-02 a

B 2 ®) e
f 2 (0
(C) 1+a (d) m

o
If /A and /B are complementary to each other,
then the value of sec?A + sec?B - sec?A sec®B

;fn zAa vkj «zB ,d nlj d ijd g] rk sec?A +
sec?B - sec?A sec?B dk eku Kkr dhft,\

(a) 1 (b) -1

(c) 2 (d) O

29
If seco = 5 where 0 < 0 < 90° then what is

the value of 3cosecd + 3cotd?

+ 3cotd dk eku Kkr dhft,A
SSC CGL 17/09/2024 (Shift-01)

7
(@) 3
(c) 14 (d) 49
If 0° < § < 90°, the value of (sinf + cosf) is?
;fn 0° < 8 < 90° ] rk (sin® + cosB) dk eku
Kir dj\
(a) equal to 1
(c) less than 1

(b) 7

(b) greater than 1
(d) equal to 2

sece+tan9_§th ind i 1 to?
sech —tang _ 3 then sinb is equal to?

-fn secO +tanf _ S5

g] rk sine dk elu Kkr dift,\
secO-tan60 3

1 1
(a) o (b) 5
2 9 3
(@ 3 (@
For any real value of 0 = M is.
(secO+1)
_ |(secB-1) i
0= (seco+1) dk okLrfod eku Kkr djA

35.

36.

37.

38.

39.

40.

41.

42.

(a) cotb — cosecO
(c) cosec6 - cot

(b) secO - tan6
(d) tan6 - secH

2
If Lse =3 and 0° < 6 < 90° then the
cot?0 - cos?0
value of 0 is.

2

0 i
fn — S99 7 -3 wij 0° <6 <90° g] rk

cot?0 - cos?0 J al

6 dk eku Kkr dhft,A
(a) 30° (b) 45°
(c) 60° (d) None

Find the maximum and minimum value of
8cosA + 15sinA + 15 is:

8cosA + 15sinA + 15 dk vf/dre wvkj U;ure
eku Kkr dift,A

(a) 11,/2 + 15 (b) 30, 8

(c) 32, -2 (d) 23, 8

If cosx + cosy = 2 then value of sinx + siny is.

;fn cosx + cosy = 2 (] rk sinx + siny dk eku
Kkr dhft,A

(a) O (b) 1
(c) 2 (d) -1
tan54° cot41°

Find the value of 2

cot36° tan49°’

tanS4° cotd1° . ow Kir dift,}
cot 36° tan 49°
SSC CGL 25/09/2024 (Shift-01)
(a) -1 (b) 1
(c) O (d) 2

Find the simplest numerical value of
3(sinx - cosx)* + 4sin®x + cos®x) + 6(sinx + cosx)?
3(sinx — cosx)* + 4(sin®x + cos®x) + 6(sinx + cosx)?
dk Icl ljy I[;kked dk eku Kkr dift,\

(a) 12 (b) 10

(c) 21 (d) 13

If tan15° = 2 - /3 then find the value tan15°
cot75° + tan75° cotl15°.

;fn tan15° =2 - /3 ] rk tanl5° cot75° +
tan75° cot 15° dk eku Kkr dift,A

(a) 14 (b) 12

(c) 10 (d) 8

If A = tanl1®° tan29° and B = 2cot61° cot79°
then:

;N A = tan11° tan29° Vi B = 2cot61° cot79° I'Cl
(a) A=2B (b) A=-2B

(c) 2A=B (d) 2A =-B

If cosO + secO = k, then what is the value of
sin?0 - tan?0?

;TN cosb + secd = k (] rk sin?0 — tan?0 dk eku

D;k g\
(a)4-k (b) 4 - k?
(c) k-4 (d) k2 + 2
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( Trigonometry)

43.

44,

45.

46.

47.

48.

If 0° < a, B < 90° such that cos(a — ) = 1, then
what is sina - sinf + coso - cosf equal to?

;fn 0°<a, p<90° ,lk g fd cos(a -B) =1, rk
sina - sinp + cosa - cosp fdld cjkcj g\

(a) -1 (b) O

(c) 1 (d) 2

What is the expression

(sin*x - cos*x + 1) cosec?x equal to, if O°
< x<90°

(sin*x - cos*x + 1) cosec’x VIH(;fDr fdld cjicj ¢
;fn 0° < x<90°\

(a) 1 (b) 2

(c)O (d) -1

If x+y =90°, then what is,/cos x cosecy - cos xsiny
equal to?

;N x+y=90°, rk \Jcos x cosecy - cos x siny fdld

cjkcj g\
(a) cosx (b) sinx
(¢) Jcos x (d) sin x

If tan’y cosec?x — 1 = tan?y; then which one
of the following is correct?

;fn tan?y cosec?x - 1 = tan?y; rk futu e 1 dhu

Ik Igh g\
() x-y=0 (b) x = 2y
(c) y = 2x (d)x-y=1°

For what value of 0 is (sinf + cosec0) = 2.5,
where 0 < 6 < 90°?

6 d fdl e d fy,
tgk 0 <6 <90° gh

(sin® + cosech) = 2.5, (]

(a) 30° (b) 45°
(c) 60° (d) 90°
8
If tano = 15’ and 0 is an acute angle, then the
value of —Vl—sme is
J1+sin0

) 8 ) ) \J1-sin®
,fn tano = E ij o dkb U,Udkk gk] rk m

dk eku Kkr dift,A
SSC CGL 18/09/2024 (Shift-02)

(a) (b)

gl= ol N
ald alw

(c) (d)

LEVEL - 02

49.

Evaluate : cos? 45° - sin? 15°.
eY;kdu dj% cos? 45° — sin? 15°

1 2
@ 75 ) 2
@ 32 @ va

50.

51.

52.

53.

54.

55.

56.

tan57°+cot37°
tan33°+cot53°

The expression is equal to?

tan57°+cot37° L

tan33° reot53® 0;td d cjkcj gkxk\

(a) tan33° cot57° (b) tan57° cot37°

(c) tan33° cot53° (d) tan53° cot37°
Evaluate : (Cot*0 — Cosec*0 + Cot?0 + Cosec?0)
eY;kdu dj (Cot*e - Cosec*d + Cot?6 + Cosec?0)

(a) 1 (b) O
(c) -1 (d) 2
If x = acos®0 and y = bsin®0, then (E}S + (%Jz =7
;N x = acos® Vij y = bsin?0, rk (:)3 +(:)3 =?
(a) 1 (b) O
(c) 2 (d) 4

Find the value of sin210° + sin?20° + sin230°
+0, .. + sin?80°?

sin?10° + sin220° + sin?30° + ....... + sin2?80°
dk eku Kkr dhft,\

(a) 2 (b) 3

() 1 (d) 4

If sin 21° = 3 , then sec 21° - sin 69° is equal to

:fn sin21° = % rk sec 21°-sin 69° fdld cjicj g\

x2 y2

(a) y (y2 —_ x2) (b) y (y2 —_ x2)
x2 y2

© Sy @ ey

If 7 cos?0 + 5 sin%0- 6 = 0, (0° < 6 < 90°), then

secO+tano
what is the value of 1+ [——— ?
secO-tano

;fN 7 cos? + 5 sin%0 - 6 = 0 ] gk (0° <6<

90°)] rk 1+ [3€C0HANO 4o Kir diifE, b
seco—-tano

SSC CGL 10/09/2024 (Shift-03)
(a) 2 +2 (b) 2 +1
(c) V2 -1 (4 V2 -2

In AABC /A, /B, /C are angles then evaluate:
sin2A + sin2B + sin2C

AABC e ZA, /B, #C dk.k g rk eY;kdu dj%
sin2A + sin2B + sin2C

(a) 4sin A sin B sin C

(b) 4sin A cos B sin C

(c) 4sin A sin B cos C

(d) 4cos A cos Bcos C

Aditya Ranjan (Excise InspectorD
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( Trigonometry)

57.

58.

59.

60.

61.

62.

63.

64.

X
If sin — = x?-2x+ 2, then the value of x is

2
s T =t -2x+ 2 rk x db elu Kir dj
(a) O (b) 1
(c) -1 (d) None of these

If cosA, sinA, cotA are in geometric progression,
then the value of tan®A - tan?A is:

;TN cosA, sinA, cotA T;kferh; ¢xfr e g] rk tansA
- tan2A dk eku Kkr dhft,A

(a) (b) 3

Wi N|=

(c)

The value of expression (1 + sec22° + cot68°)
(1 — cosec22° + tan68°) is:

0;td (1 + sec22° + cot68°) (1 — cosec22° + tan68°)

(d) 1

dk eku g
(a) O (b) -1
(c) 1 (d) 2

Find the value of expression:-

0; td dk eku Kkr dhft,A

tanA cotA 2

1-cotA ¥ 1-tanA - sin2A
(a) -1 (b) O
() 1 (d) 2

If sec(6 + a) + sec(d — a) = 2sechd [a # O], Then
the value of sin?%0 = ?

;fn sec(6 + a) + sec(d0 - a) = 2secOd [a = O] 0]
rk sinze = ?

(a) —seca (b) —-seca

(c) —cosa (d) —sina cosa

Find the value of 8cos10° cos20° cos40°
8c0s10° cos20° cos40° dk eku Kkr dhft,A

(a) sinl10° (b) cos10°

(c) 1 (d) 4cos10°+/3
Forallo, {i=1,2,3...... 20}, O <a < 90° Given
that sina, + sina, + ...... + sina,, ) = 20 Then value
(in degree) of (a, + o, + a, +....+ o)

IHh d fy, o, i=1,2,3 ... 20}, O <a < 90°
fn;k g rk sina, + sina, + ...... + sina,, = 20 (o,

+ o, + oy +....t a, ) dk eku fMxh e Kkr dift, A
(a) 1800° (b) 900°

(c) O° (d) 20°

3cos2p -1

If o, p are acute angle and cos2q = 3- cos2p

then the value of tana cotp is:

3cos2f -1

3 - cos2f i

;fn o, B U;udk.k g Vkj cos2a =
tano cotp dk eku Kkr dhft,A

65.

66.

67.

68.

69.

(@) V3
(c) V1

(b) 2
2
@ 3

1-
cos 20 is?

If 4tan6 - 3 = O, then the value of
1+ cos 260

i B 1-cos 260
;N 4tane-3 =0 ] rk 1tc0s28 dk efu Kkr diftc,\

SSC CGL 23/09/2024 (Shift-01)

7

(a) 1 (b) 15
4 g 2
(c) 3 (d) 16

If sin0 = acos$ and cos6 = bsin¢ then the value
of (a? - 1) cot?) + (1 - b?) cot?0 is equal to.
;fn sin® = acos¢ V] cos® = bsing ] rk
(a2 - 1) cot?¢ + (1 - b?) cot?6 dk eku cjkcj gh

a? +b? a®? - b?
(a) 2 (b) BETH

a? -b? a®-b?
(c) b2 (d) a2

Find the value/dk eku Kkr dhft,A

(1+seco cosece)2 .(sech - tanB)* (1 + sind)
(sin® + sech)” + (cos@ + cosech)”

(b) 1 - sinb

(d) None

(a) sec6 + tand
(c) 1 + sinb

2sin6

(1+cos9+sin9) then the value of

If x =

1-cosO+sind |

(1+sind) e

N x = 2sin0® ] rk 1- cos0 + sin6

’ (1+ cosb + sin0) g (1+sin0)

dk eku Kkr dnft,A

x
(@ (1+x) (b) x
1 (1+x)

() & () =
sinA

In AABC, If cosB = . , then the triangle is
2sinC

AABC e :fn cosB = 1A
2sinC

, rk fkHkE gh

(a) isosceles triangle
(b) Equilateral "

(c) Right angle "

(d) Scalene triangle

Aditya Ranjan (Excise InspectorD
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( Trigonometry)

70.

71.

72.

73.

74.

75.

The given expression is equivalent to:

fn;k x;k 0;td fdl fodYi d rY; g\

\/sece+1 +\/sec9—1
secO-1 secO+1

SSC CGL 18/09/2024 (Shift-03)
(a) 2sin6 (b) 2cosecH
(c) 2taneo (d) 2tand seco
If 0° < x < 45° and 45° < y < 90°, Then which
one of the following is correct?
;fn 0° < x < 45° Vkj 45° <y <90° rk futufyf[kr
e I dkualk Igh g\
(a) sinx = siny (b) sinx < siny
(c) sinx > siny (d) sinx > siny
In a right angle triangle XYZ, right angle at
Y, if XY = 276 and XZ - YZ = 2 then secx +
tanx is.
,d ledk.k fkHkt XYz e] Y ij ledk.k ;fn XY
=2V6 Vkj XZ - YZ =2 rk secx + tanx gh

1
(a) /6 (b) V6
(c) 2V6 (d) %

If A = 15°, then what is the value of

112 cos 3A +10 sin2A
°
7 \/5 sin4A

1142 cos 3A +10sin2A

dk
7\/5 sin4A

;fn A = 15° ] rk

D;k eku gkxkd
SSC CGL 24/09/2024 (Shift-03)

11 21
(a) 3 (b) 32
32 o

ABCD is a rectangle of which AC is a diagonal.
The value of (tan? Z/CAD + 1) sin? /BAC

ABCD ,d vk;r g ftldk Ac ,d fod.k gh (tanz
ZCAD + 1) sin?> #BAC dk eku gh

1

(a) 2 () o
(c) 1 (d) 0
fsing = ¥ and cosB = > th (e-B)
If sina = 5 and cosp = 13 then cos )
0 cine = ¥ i _5 (x-B)
;fn sina = = Vkj cosp = 13 rk cos 5

4 63
(@) g5 (b) o5

4 8
©) Jos (d) /g5

76.

77.

79.

80.

81.

82.

If xsin®0 + ycos®*0 = sin6 cosf and xsin6 -
ycosO = 0, then the value of (x* + y?).

;N xsin®0 + ycos®0 = sin® cos® Vkj xsin@
- ycosd = 0 ] rk (x* + y?) dk eku Kkr dhft,A

1

(a) 1 (b) 5

s q) 2
© 5 (@)

If (a® — b?) sinf + 2ab cosf = a® + b? then tanf = ?
;N (a2 - b?) sind + 2ab cos = a% + b? I'C tand = ?

2ab a® -b?
@) -2 ®) “2ab

ab a®’-b?
(c) aZ - b2 (d) ab

If x, y are acute angles O < (x + y) < 90° and
sin(2x - 20) = cos(2y + 20) then the value of
tan(x + y)

;i x, y l;udk.k g 0 < (x+ y) <90° Vij sin(2x - 20)
= cos(2y + 20) rk tan(x + y) dk eku Kkr dift,A

1
(@) V3 ®) 73
J3
(c) g (d) 1
2sinx 1- cosx +sinx

If (1+cosx+sinx) ~tthen "1 5inx) an
be written as.

2sinx _ ¢ g] k 1- cosx +sinx

a (1+ cosx + sinx) (1 + sinx)

dd zie fy[k t,x
1

(a) | (b) t
v 4 —

(c) Vt secx (d) sinx

sin75° + sin15° can be expressed as.
sin75° + sin15° d -1 e 0;Dr fd;k tk Idrk gh
J3

3 2
@ 5 b) 3

2 3
(c) \/; (d) \g

If 3sinx + 4cosx + r is always greater than
or equal to 10. Then what is the smallest
value 'r' can to take?

;fn 3sinx + 4cosx + r ge'kk 10 1 vi/d ;&
mld cjkcj g] rk ' dk DIch NkVk eku D;k fy;k
thk Idrk g\

(a) 5 (b) -5

(c) 4 (d) 3

If x = cosech - cosO and y = secO - cosf then
the relation between x and y is.
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83.

84.

85.

86.

87.

;fn x = cosecd - cos® Vkj y = secd - cosd r¥k
xVkj y d chp Ic/ gh

(a) x*+y>+3=1

(b) x*y* (x*+y*+3)=1

(c) x*(x*+y*-5)=1

(d) y* (x*+y*-5)=1

tanx = a and tany = b

What is the value of (tanx + tany)(1 - cotxcoty)
+ (cotx + coty) (1 - tanx tany) equal to?

tanx = a Vkj tany = b

(tanx + tany) (1 - cotx coty) + (cotx + coty)

(1 - tanx tany) fdld cjkcj g\

a-b b ab-1
(2) a+b (®) ab
(c) O (d) 1

A rectangle is 48 cm long and 14 cm wide. If
the diagonal makes an angle 0 with the longer
side, then what is (secO + cosecl) equal to?

,d vk;r 48 leh yck vk 14 leh pkMk gh ;fn
fod.k cMh Haek | @ dk.k cukrk g] rk (sec® + cosecd)
fdld cjkcj g\

775
(@) Jes (b) 2
771 770
(©) Jo7 d) Jo7
If cosecO - sin6 = m and secO - cosO = n, then
what is m§n§ + m§n§ equal to?

;fN cosecO - sinB = m VK] secO — cosd = n] rk

m®nd + mén?d fdld cjkcj g\

(a) O (b) 1
1 1

(c) 2 (d) 2

If sin6 + cosf =,/3 then what is sin° + cos®0 +
6sin?0 cos?0 equal to?

;N sind + cosd = /3 Ik sin® + cos®0 + 6sin?0

cos?0 fdld cjicj g\

1
(@ 5 (b)

AN PlW

(c) 1 (d)
ABC is a triangle right angled at B and
AB : BC = 3 : 4. What is sinA + sinB + sinC
equal to?

ABC ,d fiHkt g feldk di.k B ledk.k g wij
AB:BC=3:4 ¢ sinA + sinB + sinC fdld cjicj g\

11

(a) 2 (b) 5
12

(c) 5 (d) 3

88.

89.

90.

91.

92.

93.

94.

95.

If x = acosb and y = bcot6, then (ax' — by?)
(ax1 4 py) is equal to

;fn x ="acosO VkJ y = bcotd, rk (ax' - by?)
(ax® + by?) d cjkcj g

(a) 0 (b) 1

(c) tan?0 (d) sin?0

If 0 is an acute angle and sinOcos0 = 2cos®0
- 1.5 cosO, then what is sinf equal to?

;fn o ,d U;udk.k g Vvkj sin6cos® = 2cos®0
~ 1.5 cos®, rk sind fdld cjicj g\

V5-1 1-45
(a) =, (b) —,
J5+1 (\/E - 1)
(@ 5 () -——
4
What is the expression
tanx  tanx
1+secx 1-secx €qualto:
tanx  tanx d Cjij g%
l+secx 1l-secx

(a) cosecx (b) 2cosecx
(c) 2sinx (d) 2cosx
In the given figure, BC = 15 cm and sinB

4
=5 what is the value of AB?

M xb Viflfr €] BC = 15 cm lef Vij sinB = <]

AB dk elu D;k g\

(a) 25 cm (b) 20 cm

(c) Secm (d) 4 cm

If x +y = 90° and sinx : siny = /3 : 1 then
what is x : y equal to?

;fn x + y = 90° Vkj sinx : siny = /3
x:y fdld cjicj g\

(a)1:1 (b)1:2
(c)2:1 (d)3:2

P = tan?x + cot?x, then which one of the
following is correct?

P = tan2x + cot?x| rk futufyfer e I diu Ik Igh g\
(a) P<2 b)P=>2

(c) P<2 (dP>2

If o is the angle of first quadrant such that

cosec*a, = 17 + cot*ca, then what is the value
of sina?

;fn che prikk dk dk.k o bl ¢dkj g fd cosecta
= 17 + cot*a, Ik sina dk eku D;k g\

: 1 rk

1
(@) (b) 7

(c)

Ol Wk

a4
d) 76
psecO — qcosecO
psecO + gcosecO

P
If tan0 = E, then what is

equal to?
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96.

97.

98.

99.

100.

101.

102.

-fn tang = P i PSecO-acosec® ¢y piiei g\
q psecO + gcosecO

P-9q q’ -p’
(a) p+q (b) qz T pz
p’-q°
(c) pz +q2 (d) 1

The value of cosec?d — 2 + sin?0 is always

cosec?0 - 2 + sin?0 dk eku Ino gkrk g

(a) less than zero (b) non-negative

(c) zero (d) 1

If o and § are complimentary angles, then what
1

Y2
J equal to?

sin on'+ cos o
sin} cosp

is \/coseca.cosec (

;ina vikj B o1jd dk.k g] rk /coseco.cosecB

1

[sine s 2022 fdi1d cjic] o\

sin} cosp
(a) O (b) 1
(c) 2 (d) None of these

(1-tanA)? + (1+tanA)? + (1-cotA)? + (1+cotA)? is
equal to?/fdld cjkcj g\

(a) sin?Acos?A (b) sec?Acosec?A

(c) 2sec?A cosec?A (d) None of these

If secx.cosecx = 2 then what is tan"x + cot"x
equal to?

;fn secx.cosecx = 2 rk tan®x + cotx fdld

cjkcj g\

(a) 2 (b) 21

(c) 2n (d) 2=

What is the value of sin x \/ 1 + i ?
l+cosx 1l-cosx

sinx\/ 1 ¥ 1
l+tcosx 1l-cosx

dk eku D;k g\

(a) V2 (b) 22
(c) J2tanx (d) o
If A= sin45° - sin 30° and B-= sec45°-tan45°

cos45° + cos 60° " cosec 45°+ cot45°

then which one of the following is correct?
sin45° - sin 30°
cos45° + cos 60°
fi)j futu e 1 dku Bk Bgh g\

(a) A=B (b)) A>B>0
(c) A<B (d) B<A<O

ij B-= sec45°-tan45°

. A= _
7 it cosec 45°+ cot45°

1-cosA +\/1+COSA

If A is an acute angle, then \/1 +cosA \1-cosA

is equal to:
. . 1-cosA 1+cosA
;fn A ,d l;u dk.k g] rk 4/1+COSA+ /1—cosA
dk eku Kkr dhft,A

SSC CGL 19/09/2024 (Shift-03)

103.

LEVEL - 03

104.

105.

106.

107.

(a) 2cosecA
(c) 2secA

(b) 2cosA
(d) 2sinA

5

8’ then find the value of
(1+cosB)(1- cosB)
(1+sin6)(1- sin0)

If tano =

(1 +cos0)(1-cos0) dk elu

) 5
i tang = o g] i (1+sin@)(1-sind)
Kkr dhft, A
SSC CGL 19/09/2024 (Shift-03)
5 2
@ oo (b) 55
25 64
© 62 (d) 55

If x = asecOcos®, y = bsecOsin® and z = ctano,
then the value of
e —) is equal to:

x2
—+
a? b2 c¢2

;fn x = asecOcos®, y = bsecosind Vkj z = ctan6
2 2 2
g rk [x+y—z) dk eku ghxk
a? c?
SSC CGL 26/09/2024 (Shift-03)

(a) 2 (b) 1

(c) 3 (d) O

Let x = r cos (t), y = r sin (t) cos (u), z = r sin

(t)sin (u). Then the value of x> + y2 + z2is __ .

elu y fd x =r cos (t), y = r sin (t) cos (u),

z = r sin (t)sin (u) g rk »® + y* + 22 dk elu Kkr djA
SSC CGL 23/09/2024 (Shift-01)

y2 zz

(a) r2 cos (u) (b) r2

(c) 2r (d) r? sin (t)

The value of the expression :::—:g::

cos(t) + sin(t)

cos(t) - sin(t) 1s:

) 1-sin(2t) cos(t)+ sin(t)
03td 1 sin(2t) X cos(t) - sin(t) I U vy
SSC CGL 19/09/2024 (Shift-02)

1-2tan(t) 1- tan(t)

(@) 11 2tan(t) 1+ tan(t)
1+2tan(t) 1+ tan(t)

(©) 1-2tan(t) 1- tan(t)

If cosecO — sinf = P® and sec6 — cosO = g° then
what is the value of tan6?

;fN cosech - sin® = P® Vk] sech - cosb = q* (

rk tan6 dk eku D;k g\
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108.

109.

110.

111.

112.

p a
@ o ®) 5

(c) pq (d) p*q?
If sinx + cosx = C then sin®x + cos®x is equal to

VX] sinx + cosx = C Ik sin®x + cos®x d CjkC]J ¢

1+6¢c% -3c* 1+6c? -3c*
@ ————— b) ———
16 4
2 4 2 4
) 1+6¢c” +3c (d) 1+6c” +3c
16 4
cosXx cosXx

. = 2, then which one of
1+ cosecx cosecx-1

the following is one of the values of x?

cosx cosx

1+ cosecx cosecx—1 2, rt fututyfer e 1

diu Tk x d eluk e 1 ,d g\
(a) (b)

(c) (d)

HAla N3
ola w3

The difference of the two angles in degree 115.

measure is 1 and their sum in circular
measure is also 1. What are the angles in
circular measure?

nk dk.kk dk vy eki e vrj 1 gkrk g vkj olk;
eki e mudk ;kx H 1 gkrk gh olin; eki e dku |
dk.k gkr g\

1 T 1 T
(a) (5 - 360°J’(5 ¥ 360°)
(b) (1_2) (1&)

2 x )\ 2 T

(3500} (3" 5507
(©) {27 180°)'{ 2 180°

(d) None of these

If AABC is a right angled triangle at C and
having u units, v units and w units as the
length of its sides, opposite to be vertices A,
B and C respectively, then what is tanA + tanB
equal to?

:fn AABC, C ij ,d ledk.k fHt g vikj bldh
Hetkvk dh yckb d 1 e u bdkb;k] v bdkb;k wij
w bdkb;k g] th @e'kt "K'k A, B vij ¢ d foijir
g] rk tanA + tanB fdld cjkcj g\

2

u
(@ Lw (b) 1
W2
(u+v @ -
1-cosB . 2tanA
If tanA = W then what is m

equal to?

.If az

. If sinA + cosA = P and sin®A + cos®A = q, then

. If cotf (1 + sinf) = 4m and cotb (1 - sin0)

tan®
L 2R g and xtan® + Yo 1 then the
a b a b
2 2
value of —+-— is.
az b?
4. X _ytan® _ . xtan® y
;fn . =1 Vkj a +b-1gk]rk
x2 y2
YT dk efu gh
(a) 2 sec?0 (b) sec?0
(c) cos20 (d) 2 cos?0

118. If p = cotd + tanf and q = secH - cosO then

) _1-cosB 2tan A .-

;fn tanA = <inB T tan® A fdld cjkcj g\
tanB

(a) 2 (b) 2 tanB

(c) tanB (d) 4 tanB

- 1+2sin0cos0

1-2sin6c0s6’ then what is the value
— 4 S1nocos

a+l
?
a-1

of

fn gz = 1+2sin0c0sd gy A+L gy, pry g
1-2sinfcos6 a-1

(b) 1
(d) tand

(a) secH
(c) O

which one of the following is correct?

;fn sinA + cosA = P VIj sin®A + cos®A = q, Ik
futufyfer e 1 du Ik Igh g\

(a) p>-3p+q=0 (b) g°-3q+2p=0
() p>-3p+2q=0 (d) p>+3p+2q=0

_ sec?0-tan0
" sec?0+tan@’
following is correct?

fn x=56C20-tan0 o pso e 1 du Ik Igh g\

sec?0+ tan0

If x then which one of the

1
a) —<x<3
()3< <

1
(b) x+ [5,3}

(c) —3<x<—% (d,%gxga

= 4n, then which of the following is correct?
;fN cotd (1 + sinf) = 4 m VK cotd (1 - sin@)
=4n, rk futu e 1 dku Ik Igh g\

(a) (m? + n?)? = mn

(b) (m? - n?)? = mn

(c) (m? - n?)? = m?n?

(d) (m? + n?)? = m?n?

2

2
(PZQ)E _ (qu)§ is equal to?
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;fN p = cotd + tand Vkj q = sechd - cosd r¥k

119.

. 2 0
2 2 120.1f > " =1, 6 lies in the first
(p2q)® - (q2p)* fdld cjicj g\ cos? 6 -3cosH+
0, .20
(a) 0 (b) 1 tan2—+sln2§
(c) 2 (d) 3 quadrant, then the value of — "~ o= is:

If A, B and C are interior angles of a triangle

ABC then sin(B;CJ will be equal to.

sin”® 0

n
cos’0-3cos0+2

=1] 6 iFke prik‘k e fLRr

tan? o + sin? 0

:fn A] B Vkj € ,d fHt ABc d virfid di.k g s M
rl sin(B;C) cilcj g
2.3 5V3
(a) cosA (b) cos2A (a) 27 (b) 27
() cos% (d) cosy (c) ? (d) %f
Lo | 2@ 3@] «4@| 5| 6. @ 7 @ 8 ©] 9 ®] 10 (©
11. (¢ | 12.@d | 13. (@ | 14 (¢ | 15 ®) | 16. ®) | 17. ®) | 18. @ | 19. (© | 20. (b)
21. () | 22. () | 23. (@) | 24. ) | 25. (0 | 26. @ | 27. © | 28. @ | 20. ®) | 30. @
31.(b) | 32. (b) | 33. (&) | 34 (9 | 35 (0 | 36. (|37 @ | 38 ) |39 @] 40. (@
41.(c) | 42. (b) | 43. (b) | 44. ) | 45. (b) | 46. (@) | 47. (@) | 48. ®) | 49. (¢ | 50. (b)
51.(b) | 52. (@ | 53.(d) | 54 (@ | 55 (@ | 56. () | 57. (b) | 58. @ | 59. (@ | 60. (@
61. () | 62. (d) | 63. () | 64. (b) | 65. (@ | 66. (&) | 67. () | 68. (b) | 69. (@) | 70. (b)
71.d) | 72. ) | 73. © | 74. (© | 75. (@) | 76. @ | 77. () | 78. (@ | 79. () | 80. (@)
81.(a) | 82. (b) | 83. ()| 84 (a) | 85. (b) | 86. (@) | 87. (© | 88. (b) | 89. (@ | 90. (v)
91.(a) | 92. () | 93. () | 94. (a) | 95. ) | 96. (b) | 97. (b) | 98. (© | 99. (@) |100. (@)
101. (a) |102. (a) | 103. () | 104. (b) |105. (b) |106. (b) |107. (b) |108. (b) |109. (¢) | 110. (a)
1. @ |112. (© |118. (@) | 114 (© |115. (@ |116. (o) |117. @ |118. (v) [119. (@ |120. (@)
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1. (c) A
| N\
B 3 C
Given,
tan(t) = 1-Pp
3 —>B
AC = /3%+1% = 10
10
.. Sec(t) = 3

Alternate Method:

1
tan(t) = 3

We know that,
Sec?t -tan?*t=1

o5

= Seczt—% =1 = Sec?t =

J10

= Sec(t) = 3

5 5
2. (a) ﬁ—cosecﬁo =E_E_ﬁ_

3. (a)Ifo=45°

1
Then, sin45° = cos45° = E

+ cotA
Let, 0 = 30°

1
2 1

- \/§+\/§=2+\/§

1+—
2

1+2/3+3
T 2+43
From options
(d) cosec30° = 2
Alternate Method:-

+/3

4+23 _ 2(2+\/§)
2+V3  2+.3

sinA cosA  sin®’A+cosA +cos’A

1+cosA sinA

1+cosA 1
sinA(1+cosA) ~ sinA
tan69° + tan66°
(b) 1-tan 69°tan 66°
tan(69° + 66°) = tan135°
= tan(90° + 45°) = - cot45° = -1

sinA(1+cosA)

= cosecA.

SOLUTIONS

6.

10.

11.

12.

(c) 3 sinl15° - 4 sin®15°
Formula:- sin30 = 3sinb — 4sin®0

1
sin(3 x 15°) = sin45° = E

(c) sin79° cos19° — cos79° sin19°
Formula:- sin(A - B) = sinA.cosB - cosA.sinB
V3

sin(79° - 19°) = sin60° = 2

(c) cos70° cos40° + sin70° sin40°

Formula:- cos(A - B) = cosA.cosB + sinA.sinB
3

cos(70° - 40°) = cos30° = %

(b) 2cos?0 + sinf -2 =0

2(1 - sin%0) + sinf-2=0

= 2 -2sin%0 +sinf-2=0

2sin?%0 - sinf = O

sinf(2sinf0 - 1) =0

2sin0-1=0
oo L
sin = 5
T
So, =E
seco+tano 7
© ————— =
seco—tanao 4

= 4seco. + 4tano = 7seco — 7tana
= l1ltano = 3seco

tana 3 ] 3
= seca = H = silno = H
. _ 11
”. coseco. = ?

Alternate Method:-
By using componendo and dividendo

seco 11

tana - ?
11

coseco = ?

(c) 7sin?0 + 3cos?0 = 4
7sin?0 + 3 - 3sin?0 = 4
4sin%0 = 1

sinf = 2

0 = 30°

1
So, tan30° =ﬁ

3sin58° 2c0s62° _ §+E -1
5co0s32° 5sin28° 5 5
Note: sina = cosf

When, o + = 90°

(d)
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13.

14.

15.

16.

17.

18.

(d) 19.
cos 60° . cos 65° cosec 25°
sin 30° tan10°tan 30°tan 45°tan 60°tan 80°

cos 60°

. cos(90°-25°) cosec 25°
sin(90°- 60°)

tan10°tan(90°-10°)tan45°
tan(90° - 30°) tan 30°

. \/1+sin9+\/1—sin9
(€) c0s*0 1\ 1 sing "1+ sino

. ]1+sin0+1-sin® _ .
cos 6: V1-sin?0 = cos0 x cos0
= 2cos0
(b) sin10° sin30° sin50° sin70° = ? 21,
We know,

1
** sin0 sin(60 - 0) sin(60 + 0) = y sin360

Then,
= sin30° [sin10° sin50° sin70°]

= l[lx sin3x10°} = l>< sin30° = 1
2[4 8 16
(b) sin20° sin40° sin60° sin80°
We know, 22.
. . . 1

*» sin0 sin20 sin40 =Z sin30
Then, 23
sin60° sin20° sin40° sin80°
ﬁ X l x sin(3 x 20)

2 4
Bo1 B8

2 4 2 16 24
(b) tan20° tan40° tan80° )
We know,
- tan0 tan20 tan40 = tan30
Then,
tan(3 x 20) = tan60° = /3

1 o o o ]

(d) m [cos 10 cos 20°cos40°cos 80| }
We know,
%cos39 = 0.20.40

cosl0° 1 25.

cos80° " 4 ©08 (3% 207

1
cotl0° x Z cos60°
Where: cos80° = sinl0°

1 t10°
g C°

+ = -
1x1x1 20.

(c) 1 - sin10° sin50° sin70°

1
Formula:-z sin30 = sinf.sin(60 - 0).sin(60 + 0)

1 - sin (60° - 10°) sin10° sin(60° + 10°)

1
1- = sin(3 x 10°
4s1n(3 0°)
L 1.7
8 8

(b) cos15° cos45° cos75°

1
Formula :-Zcosse = cos0.cos(60 — 0).cos(60 + 0)

cos(60° — 15°) cos15° cos(60° + 15°)

L cosax15)= Ll L
4 4 J2 42
(c) &
60°
30
c B

tanA= /3 = A=60°

‘> cot (A+B)=cot90° =0

*. sinA cosB cot (A + B) =0

(b) cos10° cos30° cos50° cos70° cos90°
Where,

cos90° =0

co0s10° cos30° cos50° cos70° x 0 =0

(a) ATQ,

a+ B =90°

(1 - sin?a)(1 - cos?a) (1 + cot?*p) (1 + tan3p)
cos?q, sin?q cosec? sec?

cos?o. sin?a cosec? (90° - a).sec?(90° - a)
cos?g, sin?q sec?q cosec?o = 1

(b) tan4° tan43° tan47° tan86°

tan4° tan86° tan43° tan47°

tan4° tan(90° - 4)° tan43° tan(90° - 43°)
tan4° x cot4® x tan43° x cot43°

1x 1=1

? SMART APPROACH:-

IfA+B=90
Then,
= TanA.TanB = 1
— CotA.CotB =1

(c) cos(36°— A) cos(36° + A) + cos(54° - A) cos(54° + A)
= Using,

cos(A + B) cos(A - B) = cos?A - sin’B

= c0s%36° - sin?A + c0s?54° - sin?A

= c0s%36° - sin?A + sin?36° - sin?A

= 1 - 2sin?A = cos2A

Where: cos20 = 1 - 2sin?A
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26. (a) ATQ,
seco = cosecf
If we take o = § = 45°

cos? (o + B) = cos?90° =
27. (c) Put 6=45°

cosec?0 ¥ sec?0

5sin?0 + 3cos?0 + 2co0s?%0

5(sin?0 + cos?®0) = 5

5 + 2

sec’0 1+cot?0
5cos?0 + 2sin?0 + 3sin?0
5cos?0 + 5sin?0
5x1=5

29. (b) D

+3sin’0

28. (a)

(\
1-02
sin31°, cot59° = ?
a->p
1->h

b= 1-q2

b
cotb9° = — =

P 1-02
30. (d) ATQ,
A + B =90°
Put A=45° & B =45°
Then,
sec?A + sec?B - sec?A sec?B
2+2-2%x2=4-4=0

sin31° =

31. (b)
21

29

N\
20
29
Sech = 20
By triplet of 20, 21, 29
perpendicular = 21

.. 3Cosech + 3Cotb = 3(CosecH + Cot0)

29 20 49
—1 _+_ - —_——-
3[21 21) 3xo1 =7

Then, sec45° = cosec45° — /3 = /2 verify

3
+ + 2 °
Now, @ cot?a5° © 1+tanase & 2°084S
-3, 3 okt
T2 2 2 -
Alternate Method:
5 3
l+cot?45° & l+tan®45° *
5
2c0s?45° = + 2cos?0

32.

33.

34.

385.

36.

37.

(b) 0° < 6 < 90° (sin6 + cos0)
Put 6 = 45°
1

_1.1
2 2
2 _
2

greater than 1

V2 =1.414

secO+tanB _ 5
a secO-tand 3
= 3sech + 3tand = 5secd - S5tand
2secO = 8tanb

sin0 = l
4
Alternate Method:-
By using componendo and dividendo
Sec6 8 4—h

tanB_Z_T%p

) p_1
Sin6=_—-=—
h 4
(c) Rationalization
\/(sece -1) y (seco-1)

(secO+1) (secH-1)

[(seco - 1) _ (sec6-1) _ (1- cosB)
sec’0 -1 tan6 sin@

= cosecO - cot0

cos?0
(c) (cot2 0- cosze)

=3

cos’0

=3 = tan0 = 3
cos?0 (cose029 - 1)

0 = 60°

Alternate Method:-
cos?0 = 3cot?0 — 3cos?0
4cos?0 = 3cot?0

cos’0
4 20 = 3x
cos?0 sin?0
3
fn2Q0 = —
sinZ0 P
sin0O = ﬁ
2
0 = 60°

(c) 8 cosA + 15 sinA + 15
Max. = +,/g2 +152 + 15 =32
Min. = - /g2 4152 + 15 =-2

(a) cosx + cosy = 2
Put x=y=0

1+ 1 =2 verify
So, sinx + siny
0+0=0
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tan54° cot41°
38. (b) 2cot36° " tana9°
=2x1-1=1
Note: tano = cotf
When, o + f = 90°
39. (d) 3(sinx - cosx)* + 4(sinx + cos®x) + 6(sinx
+ cosx)?
Put x=0
3(-1)* + 4(1) + 6(1)?
3+4+6=13
40. (a) tan15°=2-V3
then cot 15° = 2+V3
tanl5° cot75° + tan75° cotl5°
tan?15° + cot?15°
(2-V3)2 + (2 + V3)?
2(4 + 3) = 14
41. (c) ATQ,
A = tanll® tan29° & B = 2cot61° cot79°
B = 2cot (90° - 29°) cot(90° - 11°)
B = 2tan29° tanl1°
Then, we get
B =2A
42. (b) cosb + secH =k
Square both sides,
cos?0 + sec?0 + 2cos0 sech = k?
1 -sin?%0 + 1 + tan?0 + 2 = k?
tan?0 - sin?0 = k* - 4
sin?0 - tan?0 = 4 - k2
43. (b) cos(a - P) =1 = cosO°
a-f=0°
a=p
sino - sinf} + coso — cosf
= sing - sino + coso - coso = 0
44. (b) Put x=90°
(sin*x - cos*x + 1) cosec?x
=(1-0+1)x1=2x%x1=2

45. (b) + \/cosx cosecy — cosx siny
xX+y=90°=y=90°-x

\/cos x cosec (90° - x) — cos xsin (90° - x)

= \/cosxsecx—cosxcosx

=J1-cos?x = {sin?x = sinx
46. (a) tan?y cosec?x - 1 = tan?y
tan®y cosec?x - tan?y = 1
tan’®y [cosec?x - 1] =1
tan?y cot®x =1
tan?y = tan®x
X =y
x-y=0
47. (a) sinb + cosecH = 2.5
use option (a)
0 = 30°

1 1
sin0 + =—+2 i
sin0 2 verify

48.

49.

50.

51.

b) t 6—i
(b) tand = —_

17
8
(N
15
(8, 15, 17 are triplet)

Consider,

V1-sin@ _\/l—sine 1-sin

J1+sin6 " \V1+sin® 1-sin6
_l-sino_ 17 8 _9 3
T cosp e TMMTI5T 15 15 5
Alternate Method:-
8 - P
tanG—E_)B H=17
17
8
(N
15
o B
= sinf = 17
) Vv1-sin® _ |19 3
" J1+sin6 “\25 5
(c) cos?45° - sin?15°
sin15°=\/§_1, s1n75°=\/§+1
2.2 2.2
2
(L}z V-1 1 341-243
V2 2.2 2 8
2(2-+/3 _
L 1.2(2-8) | 2-243 3
2 8 4 4
(b)
tan 57 + cot 37 tan 57 + cot 37

tan (90 - 57) + cot(90-37) ~ cot57+ tan37

_ tanS57 +cot37
1 1

+
tanS57 cot37

(tan57 + cot 37)
(cot37 + tan57)
tan 57 X cot37

(b) cot*06 — cosec*d + cot?0 + cosec?0.

= (cot® + cosec?0)(cot?0 — cosec?0) + (cot®d + cosec?0)
= (cot?0 + cosec?0)(-1) + (cot?6 + cosec?0)
Where: cosec?0 — cot?0 = 1

= —(cot?0 + cosec?0) + (cot?0 + cosec?0) = O

= tan57 x cot37
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52.

53.

54.

55.

(a) x = acos®0, y = bsin®0

x = cos®0 y = sin®0
a b ’

2 2

BRG]
a b
2 2

(cos3 9)3 + (sin3 9)3
cos?0 + sin?0 = 1
(d) sin?10° + sin?20° + sin?30° + ---------
sin280°

sin?10°+ sin ?(90°-10°) + sin?20°+sin?(90°-20°) +....

Total terms = 8
1+1+1+1=4
(a) Given,

x
in21° = —
sin2 y

21°

'y2 —_ x2

sec21° - sin69°
sec21° - cos21°

y _ lyz - x2
/y2 —_ x2 y
y -(y*-x3)_  x?
yWyi-x*  yly*-x?)
(a) 7 cos?0 + 5sin’0 -6 =0
5(sin?0 + cos?0) + 2co0s%0 -6 =0

1
C= @ =0=45

fsece +tan@
Sl secO-tan@
Rationalization
(secO + tan@)?
sec?0 - tanZ? ©
=1 + secO + tanf = 1 + sec45° + tan45°
=1+ [p+1=2+ /3
Alternate Method:
Let, 6 = 45°
7cos?0 + 5 sin?0-6=0

=1+

1 1
= 7x§ +5x§—6=020=0(verified)

secO+tan® _ 1 (secO + tan@)?
* secO-tanO sec?0 - tan?0

56.

57.

58.

59.

60.

=1 +sech + tan0 = 1 + sec45° + tan45°

=1+ /o+1=2+/3

(a) sin2A + sin2B + sin2C

. . . X+Y X-Y
Formula:- sinX + sinY = 2sin 5 cos 2
— 2sin (2A + 2B) cos (2A - 2B) + sin 2C

= 2sin(A + B) cos(A - B) + sin2C

= 2sin(180 - C) cos(A - B) + 2sinC cosC

= 2sinC [cos(A - B) - cos(A + B)]

= 2sinC [(cosA cosB + sinA sinB) - (cosA cosB
+ sinA sinB)]

= 2sinC [2sinA sinB]
= 4sinA sinB sinC
(b) Given

. TX
Sln? =x2-2x+2

Put x=1

. T
Then Slna =1-2+2

. T
Slna = 1 (verify)

So,x=1
(d) Given, cosA , sinA & cotA are in G.P.
So, sin?A = cosA.cotA

f A = cos’A

sinA
sin®A = cos?A = tan?A = cosecA
ATQ,

tan®A - tan?A = tan?A (tan®A - 1)
= tan?A x (cosec?A - 1)
= tan?A x cot?’A =1
(d) = (1 + sec22° + cot68°) (1 — cosec22° +
tan68°)
= (1 + sec22° + tan22°) (1 - cosec22° + cot22°)
(cos22°+sin22°+1) y (sin22°+cos22°-1)
cos22° sin22°
Formula:- (A + B)(A - B) = A2 - B?
(cos22°+sin22°)* -1
co0s22°sin22°
(0032 22°+sin’22°+2 cos 22° x sin 22°) -1
cos22°sin22°
2 X c0s22°Xsin22°

=

cos22° x sin22° 2
tanA cotA 2
(c) (1-cotA) * (1-tanA) sin2A
sin A cos A 2
cos A sinA  sin 2A
1- cos A _ sin A
sin A cosA
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( Trigonometry)

sin’A cos’A 2

1 sin®A - cos®A 2
(sinA - cosA)| cosA.sinA sin2A

+ —
cos(sinA - cosA) sinA(cosA -sinA) sin2A

1 (sinA - cosA)(sin”A + cos®A + sinAcosA)
(sinA - cosA) (cosAsinA)

1 1
+

sinAcosA sinAcosA
Alternate Method:-

tanA = cotA = 2
(1-cotA) (1-tanA) sin2A
Let, A = 135

-1, -1 2
~ 1-(-1) 1-(-1) sin270°
1 1 2
2 2 sin(180°+90°)

= -1- 1

2 _
(-1)
61. (c) sec(0 + o) + sec(6 - a) = 2sechH

1 1

=2 0
cos(0+a) " cos (6-a) see
cos(6-a)+cos(6+a)

cos(0+a)cos(0-a) ~ €&

_ 2cosf.cosa
" cos?0 - sin®al
cos?0.coso = cos?0 — sinZq,
cos?0 (1 - cosa) = sinZq

= 2secH

. sin’a
cos?0 = —(l—cosoc) = (1 + cosa)

1 -sin?0 =1 + cosa
sin?%0 = - cosa

62. (d) 8cos10° cos20° cos40°
4[2c0s40° cos20°] cos10°
4[cos60° + cos20°] cos10°

4 [% + cos20°] cos10°

4 [% cos10°+cos20°cos 10°]

= 2[cos10° + cos30° + cos10°]

= 2[2cos10°+g} = 4 cos10° + /3

" sin2A

63. (a) sina, + sina, +...... sina, = 20
Here o, = o, = 0 ......... = 90°
So, o, t o, * o, teeeees + a,, =20 x 90 = 1800

64.

65.

66.

67.

() a 3cos2f -1
cos2q, =
“7 73 cos2f
Put p = 30°
3 1
.1 =
(2 ) -2_1

1
2~ =
2cos?0 -1 5

6 3
2 =- — 2 = —
2cos?a 5 = cos?o 5

_ \E
— COoSsO = 5

©l

. 2 V2 V2 2
anog cotpp = =*—==7

V3 V3 3
(d) 4tan6-3 =0

3
tan6 = 2
~ 1-cos20 1—(cosze—sin29)
" 1+ cos20 1+(cos?0-sin0)
s 2
2eous = 200
tan?0 = (Ejz = 2
4 16
(d) ATQ,

sind = acos¢ & cosO = bsing
Put 6 = ¢ = 30°

1
a=— =
3 & b=13

(a2 - 1) cot?$ + (1 — b?) cot?0
cot?0 (a>- 1 +1 - b?) = cot?0 (a? - b?)

a® - b? _ a®> - b’ _ a2 - b3
tan’0 )~ (1]2 T a?
J3
(1+ sech cosech)’ .(sech - tanb)’ (1 + sin6)

(sin6 + sech)” + (cosO + cosech)’

(b)

s 2
(1+ secB.cosecB)’. (%) .(1+sin0)

(sin® + sech)” + (cosb + cosech)’
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2 (1-sinB)”.(1+ sin0)

(1+ secO.cosech)” . (1-sin0)(1+sin0)

(sin® + sech)’ +(cos6 + cosech)”

Put 0 = 45°
(1+2)2.(1-\%)

() (G52

9x(1—\/1§) _ Qx(l—\/laJ =1_L
2,9 9 J2
2 2

Use option (b)

1
(1 - sin45°) = 1-— (verify)

V2
68. (b)
Put 0 = 45°
2><i @
= V2 _ 1
1+i+i 2+\/§
2 2 h
2 2
XT 212 J2+1
Now,
1-cos0+sin®
1+sinf
1—i+1

V2 J2
69. (a) A
c b
B a C
Given,

_ sinA > a _ ¢
cos 2sinC €r® sinA sinC
a’+c’-b* _a sinA _a

2ac 2c sinC ¢

c2=b*=>c=b
So, isoscales triangle

70. (b) Sece + 1 sece -1
secO - 1 secO+1

Rationalize the denominator

_ secO+1 . secO-1 2secO
" tan@ tan® tan®

71.

72.

73.

74.

cosO 2cosech

sin@
cosO
Alternate Method:

put, 6 = 60°
secO+ 1+ secO-1 2+1 2-1
secO-1 \secO+1 2_1+ 2+1
=3+

A

By options,
2 0 =2 60° = 2 x 2 &
cosecf = 2cosec = B 13
(d)0 <x<45° & 45°<y<90°
We know sinf increase when angle increase
Here y > x
So, siny > sinx
because, Siny > Sinx
(b) Let, YZ=X,XZ=X+2

XZ-YZ=2
Z
N
X
(1. X
.
X 26 Y

(x+2) =x*+(2/6)?
X +4+4x=x2+24

4x =20
x=5
7 5 12
secX + tanX = + = = \/E
2/6 26 2J6
(© 1142 cos 3A +10sin2A
7«/§sin4A
A=15°
Now,
11./2 cos 45°+10° sin 30°
- 7\/§sin60°
1 1
11 —+10x—
VZx 510X, 1145 32
=57 =
73 xﬁ = 21
2
(© A B
(90 -0 )
D C
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(tan* ZCAD + 1) sin? Z/BAC
(tanZ20 + 1) sin? (90° - 0)
(tan?0 + 1) cos?0

sec?d x cos?0 = 1

4
75. (d) If sina = — & cosf =

5 13
then. cosa = S asinp = 12
en. coso = 5 sinf} = 13

cos(a. - B) = 2 cos? (OCT_B} -1

o-B)_128 64
cos? —=—
2 ) 130 65

cos[Oc — BJ -8

2 ) Jes

76. (a) x sin®*0 + ycos®0 = sinf cosf ......... (1)
x sin - ycos6 = 0
sinf .y
cosf x
from (i) & (ii)
xy® +yx® = xy
xy (x* +y®) = xy
So, x> +y2=1

77. (b)If (a®> - b?) sinf + 2ab cosf = a? + b?

(a®-b?) . +ﬂ _
msme az+ b2 €250 =

According to theory,
sin0O.sinb + cosO.cosb = 1

. az—b 2ab
sinf = & cos0 =
+ b2 a?+ b2
sin® . a?-b?2
tan0 = =

cos®  2ab

78. (d) sin(2x - 20°) = cos(2y + 20°)
(2x - 20°) + (2y + 20°) = 90°
2(x +y) = 90°
x +y=45°
tan (x + y) =tan 45°=1

2sinx

79. (b) - =t
l1+cosx+sinx

Put q = 45°

a —
coso cosf + sina sinf = 2 cos? (T]_l

t =

Now,

1
l-cosx+sinx = 3
(1+sinx)

1 1

\/1— f+1 RCE

(d) sin75° + sin15°
sin(45° + 30°) + sin(45° - 30°)

1.¥8,1 1] (1 V3 1 1
2 2 2 2)% 2 2 2 2

3+ 1, 3-1)
2V2  2/2

2V3_[3
2J2 \2
I3sinx+4cosxl.+r210
() T (p)Let

Theory:— max value in sinf and cosf is

asin® + bcosb = /52 ; p2

For minimum value of r we have to make
maximum value of P

ﬁ

Maximum (3sinx + 4cosx) = /32,42 =5

So, Min. of r=5
(b) If x = cosecb — cosb & y = secO - cosO
Put 6 = 45°

1 1 1 1

NN N SN S

* 2 2 *Y 2 2
Now, put the value 0 = 45° in option (b)
1 1(1 1
2 2[2 2
(c) Let, tan x=aand tany =b

(a.+b)[1—a—1b}+[§ 1}(1 ab)

+3J=lx4=1
4
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D Base ->14cm C

Diagonal (BD) =,/(48)" +(14)” = 50
sec + cosecf
_50,50 _25 25 _ 25(24”}

48 14 24 7 24 x7
25x31 775
168 168
85. (b) Put 0 = 45°
1 1
m=+\J2-—= "
V2 2
1 1
n= [ ——
V2 V2
m=n
4 2 2 4

m?3 nd+ m?3 n3

Put the value in this equ. m = n
4 2 2 4

=m?® m®+ m3 m?

86. (d) Put 6 =45°,
LHS = sin0 + cos0 = sin45° + cos45°

n 6
(\/5} %} *“‘%%

~1,1,6 _1x1+12 14 7
8 8 4 8 8 4
87. (c) A
3x 5x
1
B 4x C

sinA + sinB + sinC

_ ab-1 atb|
(a +b)[ b }+[ b }(1 ab)
=(a+b)[“'+j'ab} =(a+b)x0 =0

84. (a) , B

&

®

&

l

H

®

0 ;

2
1 1
= m?2 2 = 2 =2x|—| =2x—
m?*+m 2m [,—2} 2

89.

90.

91.

92.

4x .. .3x 4 3
=——+1+— =

S5x S5x 5 5
(b) (ax* — by™) (ax* + by™)

(2-3)53)

a 1 b 1
—= and — -
x cos0 y cot0

(sech — tan0) (sech + tano)
=sec?0 -tan?0 =1

(a) sinb cosd = 2 cos®0 — 1.5 cosb
Divide by cosf

sinf = 2cos?0 - 1.5

sinf = 2 (1 - sin?%0) -

sinf = 2 - 2 sin%0 - 1.5

2sin?0 + sin6-0.5=0
Discriminant of quadratic equ.

-1++vJ1+4 =—1i\/§
2x2 4
tanx P tanx

) l+secx 1-secx

sin6 =

l-secx-1-secx
tan x
(1+ sec x)(1-secx)

-2secx -2secx
=tanx| ————— | =tanx| ——
1-sec?x —-tan®x

= —=
cos@ 2 cosecx

sin@
cosO
(a) A
r
B 15 cm. C
sinB = i
5
4_AC
5 AB

Let AC = 4x and AB = 5x

Then BC = 3x (Using Pythagorean triplet)
3x=15

x=5

AB=5x=5x5=25

sinx =£
) siny 1

sin x _ ﬁ
sin(90°-x) 1
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93.

94.

95.

96.

sinx _

cosx

tanx = \/5

tanx = tan 60°

x = 60°

x+y=90°

y = 90° - 60° = 30°
xX:y=60°:30°=2:1
(b) Let a = tan®*x and b = cot?x
We know,

Am > Gm

a+b Z \/E

fanZxr coX , Jtanxcot?x
tan®x + cot?x > 2

P>2

Alternate Method:-
Put x = 45°

then,

tan?x + cot?x = 2

Put x = 30°

then,

10
tan3®x + cot?x = ? = 3.33

Hence, P > 2

(a) cosec*a = 17 + cot’a

cosec*o — cot*f = 17

(cosec?q)? — (cot3a)* = 17

(cosec?n + cot?q) (cosec?o — cot?q) = 17
cosec?o + cosec?q — 1 =17

2 cosec?q = 18

cosec?o = 9 in first quadrant all functions are
positive

coseco = + 3

. 1
sinoa = —
3

psecO -q cosecO

(c)

p secO +qcosecO
Divide by cosecf in this equ.
Pl_, P_, P-@
ptanb-q _ p(q} 1 9471 g
. 2 T h2 2
ptan6+q P(pJ*'q PPLq Pta
q q q
P*-q*
pPtq

(b) N = cosec?0 — 2 + sin?0
N = sin?0 + cosec?0 — 2
N = sin?0 + cosec?0 - 2 sin0 cosecd

97.

98.

99.

100.

101.

= (sinf - cosec0)?
Square of a number is always greater than or
equal to zero
. N > O ie Non-Negative
(b) o + B =90°
Let,
o =45° and p = 45°
Put the value in this equ.

sin45°
sin45°

1
cos 45°)_2
+

Jcosec 45° cosec 45°
cos 45°

IXT—

= cosec45° x (1+1) 2

J‘x(z)z

(c) 2 [1 + tan?A] + 2 [1 + cot?A]

= 2 sec?A + 2 cosec?A

[ (a+DbP+(a-b) =2 (a® + b?)]

= 2 [sec?A + cosec?A]

} _ 2[sin2A+ coszAi|

=2 1 N 1
cos2A sinZ2A sin2A cos?A

=2x sl AR Alsin2 R - 2 sec? A cosec?A
(a) sec x x cosec x =2

1 1

X " =

cosx sinx
2sinxcosx=1
sin2x=1
sin 2 x = sin 90°
2x = 90°
x =45°

tan"x + cot’x = tan"45° + cot’45° = 1"+ 1* =2

1 N 1
l+cosx 1l-cosx

(a) sin x \/

si l-cosx+1l+cosx
(1+ cosx)(1- cos x)

2 = sinxi
Jsin?x

=sinx,| ———
1-cos?x

sin x \/>

sin45° - sin 30°
cos45° + cos 60°

= sin x X

(a) A=

1.1 2-42
_J2 2 2y2 _2-V2_+2-1
L+1 2+4J2 2+V2 V2+1
V2 2 22

B = sec45°-tan45°
cosec 45°+ cot45°

_N2-1

B =
«/§+1

A=B
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1—cosA+ 1+cosA
102. (a) 1+cosA 1-cosA

(1+ cosA)? 1-cos?A

\/ 1-cos?A \/(1+cosA)2

sinA 1+cosA
~ 1+cosA + sinA

sin?A + 1+ cos?A +2cosA
sinA(1+ cosA)

2(1+cosA)

Alternate Method:
Put A = 60°

1—c:osA+ 1+cosA
1 +cosA 1-cosA

. 2 cosecA = 2 x cosec60°

2 4
=2 x = = =
BB
5
103. (c) tanb =
8
(1+cos0)(1-cos0) 1-cos?0
(1+sin@)(1-sin®) ~ 1-sin20
_Sin® e (5) _25
"~ cos?0 any = 8) 64

104. (b) x=asecO cos $,y=b sec 0sin ¢
and z=c tan 0
Let, 0=45°=¢

XZ

then,x=a, 5 =1,
a

2

y y
b = tan0, F_tan 0
2

§= tano, z_2 =tan” 9
ATQ,

2 2 2
x_+y_2_z__ 1+ tan%0 -tan®0=1

b* ¢
V3

= X=ax X —
2%

105.

106. (b 1-sin?2t " cost—s%nt
1+sin2t cost-sint
Put, t = 30°
1 V3 7+1
1-sin60° cos30°+sin30° T2 2
= X = X
1+sin60° cos30°-sin30° J3 V3 1
1+—— -5
2 2
2-43  J3+1
2443 T J3-1
Rationalize the denominators,
4+2+3
= (7-4/3) x (z—ﬂ = (7-44/3) x (2++/3)

107.

a/6 J3 1 b
ST TR TYTRr2X5= 5
andz =c
Consider,
x2 y2 2
a® b c*

a"’x§

2 b* ¢ 3 1
= T +1—c—2=§+§—1=1
b2

(b)x*> + y? + 22 = r? cos?*t + r?sin’t cos?u + r?
sin?t sin*u

r> [cos?*t + sin’t cos?u + sin?t sin?u]

r? [cos?t + sin®t (cos?u + sinZu)]

r? [cos®t + sin’t] = r?

14+ 7.3 -8J3 -12=2- 3

From options (b)

1-tan30° 1-
1+tan30°

-
B
&

[y

|

@)
+
[y

|

-

+
Hence, satisfies.
Alternate Method:-

1-sin2t
1+sin2t x

(cost+sint)
(cost-sint)

1-2sintcost
1+ 2 sin tcost

cost+sint
cost-sint

(cost-sint)®> cost+sint

(cost+sint)® * cost-sint
_ cost-sint 1-tant
" cost+sint 1l+tant

(b) cosech - sinf = p°
1
sin®

- sinf = p®
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1-sin20 _
sin®

3

cos?0 _ p° ]
sing P e (i)

seco - cosd = ¢°

-cos0=q°
cos 0

1-cos’0 4
cos 0

sin?%0 _
cos®
(ii) + (i)
q® sin?0 _ sin®0

= - = = tans0
p® cosb cos®0

cos 20
sin0

tano = 1

p
108. (b) Put x = 0°, sinx + cosx=C
C = sin0° + cosO°
C=0+1
c=1
sinx + cos®x
= sin°0° + cos®0° =05 + 16 =1

Check options by putting the value of C = 1,

option (b) is the right answer.

1+6C2-3C* 1+6-3 7-3 4
(b) = = =—=1
4 4 4 4
cosx . COSX
109. (c) + =
cosecx+1l cosecx-1
cosecx -1+ cosecx+1
cosx =92
(cosecx + 1) (cosecx — 1)
{2 cosecx}
cosx| ————— (=2
cot?x
2 sin?x
COSX X X =2
sinx cos3x
2 tanx = 2
tanx=1
x =45° = l
4
110. (a) Let angles (circular measurement) be x and y
x+y=1  .... (i)
180x _ 180y -1
T T
— — n
y 180° (ii)

.(d) A
\\'4
Vv
o
C u B

u uv uv
. (©) 2tanA . (1-cosB)
1-tanzA sinB

.(d) a®=

From equ. (i) to (ii)
Put the value,y=1-x

T
180°

2x=1+

1 Y
x=|—+
2 360°
Again put the value, x=1-y

=1_ 1+ T
y 2 360°

_ l_LJ
Y=2 " 360°

w2 =u? + v?

_u v _u?*tv:_w?
tanA + tanB —;+—————

1- [1 - cos BJz
sinB
_2(1-cosB) sin’B-(1-cosB)?
sinB sin 2B
_ 2(1-cosB)sinB
(1 - cos?B) - (1 - cos B)?

- 2(1- cosB)sinB _ 2sinB
(1- cosB)[1+cosB-1+ cosB] 2cos B~ tanB

1+2sin0Ocosb
1-2sin0Ocos0

sin20 + cos 20+ 2sin0cos0
sin20 + cos 20 - 2sin0cos0

a2_

2 _ (sin6 + cos 6)*
(sin 6 - cos 0)?

sin6 + cos 0O

a_
1 sin0O-cos
By Comp. & Div.

a+l _sin0+cos0+sinb-cosO
a-1 sinB+cos6-sind+cos6

a+l_ 2sin6

= = tano6
a-1 2cosb
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114. (c) sinA + cosA = P
Cube both side.

q + 3 sinA cosA (p) = p*  ....... (1)
Also, sinA + cosA =P

Square both side.

sin?A + cos?A + 2 sinA cosA = p?

1 + 2 sinA cos A = p?

2-1
sinA cosA = P

Put this value in equ. (1) we get
q+3(p 1) p - po
2q + 3p°® —3p 2p°®
p3—3p+2q=0
sec?0 + tan6
sec?0 - tan0
1+x _ 2sec?0
1-x 2tand

1
1+ X _ cos20
1-x sin0

115. (d )—

cos0
1+x= 1
1-x sin0Ocos0
1;—smecose
1+
2—2x =2sin0cos0
1+x
sin20 = 2= 2%
1+x
-1<sin20<+1
2-2x 2-2x
—1< <
1+x 1+x ~

-1-x<2-2x

x<3

(AR
IA
®
IA
W

116. (b) Let,

4

sin®A + cos®A + 3sinA cosA (sinA + cosA) =

117.

118.

ATQ,
4m = cotf (1 + sinf)

am=2,(1,3|-32
3" ""s5) 15

8
5

Again,
4n = cotf (1 - sind)

3 5) 15
2
n=—
15
-8,2_16
15 15 225

(m?—nzp = 64 _ 4 > (60) _(4) _ 16
225 225 225 15 225
(m? - n%)?> = mn

Xx ytanb

=1
(d) a b
2 2 2
X, y‘tan®6 ,  x, ytanb_, (1)
a2 b2 a b
xtan0+.z=1
a b

2 2 2
x?tan 6_I_y__|_2xxtan6><
a? 2 a
(1) + (2), we get

2 2
s tan29)+%(tan26+ 1)=2
a

a? b2

2 2
(x_ + y_) sec?0=2
a? b3

2 2
(" 4 V—J (1+tan?0) =

x_2+y_2_ 2cos 20
a? b2

(b) p = cot6 + tand
Put 0 = 45°
p=1+1=2

q = secO - cosf

—yz-L.-1
a=+2 )

1
J2
et ot o (ax L) (1,5
(p%q)® - (q®p) [4x@} [2><2J

=(2\/§)§-(1)g =23 -1=2-1=1
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119. (d) z/A+ /B + ~C = 180°
«B+ 2C =180°- /A

LB+LC _ g0, ZA
2 2

sin [ﬁ] = sin(90° - ﬂ)
2 | 2
. (B+C A
sin = COS —
( 2 ] 2

120. (d)

sin’@ B
cos’0-3cos0+2
= 1 - cos?0 = cos?0 — 3cos0O + 2
= 2co0s?0-3cos6+1=0
= 2co0s?0 — 2cosO—-cosf6+1=0

1
= cosb =1 and 5

1
= cos0 = §=>9=60°

~. 0 lies in the first quadrant

(2} 0
2 e 2
tan 2 +sin 2 _tan?30° + sin® 30°

tanO -sin® tan 60° + sin 60°
2
DEOREW:
_\\B 2) 3 a4_12
3.3 33 33
2 2 2

7 3 7J3

= X =
18/3 V3 54
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