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CHAPTER

12

A ladder is resting against a wall at height of 10m. If the
ladder is inclined with the ground at an angle of 30°, then the
distance of the foot of the ladder from the wall is

(SSC Sub. Ins.2012)
(@ 1043m (b) 2043m
10 20
(c) ﬁm (d) ﬁm

tan 7° tan 23° tan 60° tan 67° tan 83° is equal to
(SSC Sub. Ins.2012)

(a) NS (b) 1 (© 0 @ BB

The value of (sec 6 —cos 0) (cosec O —sin 0) (tan 6 + cot 8)

is (SSC Sub. Ins. 2012)
3

(@) 2 () 0 () 1 (d 3

Iftan (6,+6,)= /3 andsec (6, -8,) _ 2 , then the value

V3
of sin26, +tan36, is equal to

(Assume that 0<6; —0, <0, +6, <90°)
(SSC Sub. Ins. 2012)

(@ 1 b 2 d 3

25in0 —cosB

(c) 0

=1, then value of cot8 is:

cosB+sinB
(SSC CHSL 2012)
1 1
= b) < 3 d 2
(a) 2 (b) 3 (©) (d)
n 6 .
If tan [5—5] = \E, value of cos 0 is:
(SSC CHSL 2012)
1 1
(@ 0 (b) NG () 5 (d 1

P and Q are two points observed from the top of a building
10+/3 m high. If the angles of depression of the points are

complementary and PQ =20 m, then the distance of P from
the building is (SSC CGL 1Sit. 2012)
(a) 25m (b) 45m
(c) 30m (d) 40m
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If A and B are complementary angles, then the value of

sin A cos B + cos A sin B— tan A tan B + sec? A —cot2 B is
(SSC CGL 1% Sit. 2012)

@ 2 () 0 © 1 @ -1

The least value of 2 sin? @ + 3 cos?0 is

(SSC CGL 1* Sit. 2012)

@@ 3 b) 5 (© 1 d 2
4 2 1Y)
Ifd4x=sec®and — =tan O then 8| X" ——5 | is
X X
(SSC CGL 1 Sit. 2012)
LI [ |
(@) 16 (b) 3 (c) 5 (d) 2
If 2 — cos?2 ® =3 sin O cos O, sin B # cos O then
tan 0 is (SSC CGL 1*' Sit. 2012)
1 2 1
(@) 2 (by 0 (© 3 (d) 3
Ifsin 6+ cos 0= /2 cos (90° — 0), then cot 0 is
(SSC CGL 1% Sit. 2012)
(@ J2+1 (b 0 ©) 2 d 2-1

If x sin® @ + y cos® O = sin @ cos O and x sin 6 = y cos 0,
sin@#=0,cos0=0, thenx’ +y’is  (SSC CGL 1% 8it.2012)

1
© 1 @ 2

1
(@) 2 b 3
2 2

(SSC CGL 1* Sit. 2012)

(b) tan?@+tan*0

sect B — sec? 0 is equal to
(d) cos”0—cos* B

(a) tan?@—tan*®@
(c) cos*®—cos?O
A tree is broken by the wind. If the top of the tree struck the
ground at an angle of 30° and at a distance of 30 m from the
root, then the height of the tree is (SSC CGL 1% Sit.2012)

(@ 2543m ) 303 m
(© 15/3m (@ 203m

If cos A + cos? A= 1, then sin® A + sin* A is equal to
(SSC CGL 1* Sit. 2012)

(@ 1 b 3 () 0 d -1
Ifcot A+ cosec A=3 and A is an acute angle, then the value
of cos A 1s: (SSC CGL 2™ Sit. 2012)
4 B 1 1 a2
(@) 5 (b) (©) > (d) 4
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In a right-angled triangle ABC, DB is the right angle and
AC= 2.f5 cm. If AB—BC =2 cm, then the value of (cos’A

— cos2C) is: (SSC CGL 2" Sit. 2012)
2 3 6 03
@3 ® 3 ©5 @ 5

A boy standing in the middle of a field, observes a flying
bird in the north at an angle of elevation of 30° and after
2 minutes, he observes the same bird in the south at an
angle of elevation of60°. Ifthe bird flies all along in a straight

line at a height of 5(}J§ m, then its speed in km/h is:
(SSC CGL 2™ Sit. 2012)

(a) 45 (b) 3 (c) 9 d 6
If tan(x + y) tan (x — y) = 1, then the value of

tan x is: (SSC CGL 2™ Sit. 2012)
1
1 12 d —-
@ 3 (b) (c) (d) NG
The least value of 4 cosec?a + 9sinla is:
(SSC CGL 2™ Sit. 2012)
(a) 14 (by 10 () 1 (d 12
The simplified value of
3 sin? A l+cosA sin A i
l+cosA  sinA  l—-cosA
(SSC CGL 2™ Sit. 2012)
(@) cosA (b) O (c) 1 (d) sinA

If a3 — b® = 56 and a — b = 2, then the value of
(aZ+b?)is: (SSC CGL 2™ Sit. 2012)
(@ -10 () 20 (d) 18

(b) —12

Iftan O — cot © = a and cos 0 — sin 0 = b, then the value of
(a2+4) (b2 - 1)2is: (SSC CGL 2™ Sit. 2012)
(@ 4 ® 1 (© 2 @ 3
If (a2 — b?) sinB + 2ab cosB = aZ + b2, then the value of tan 8
is (SSC CGL 2™ Sit. 2012)
L (2 .2 lra 2

—_ b e P
@® 231:.(3 +b?) ®) z(a v?)

b2 42 (o 12
(©) Zab(a b?) ) E(a +0?)
If cuis a positive acute angle and 2sino + 15cos?o.=7, then
the value of cotat is: (S8CCGL 2nd Sig, 2012)

5 2

a) 34 4/3 c) — d —F=
(a) (b) () > (d) NG

Ifx, y are positive acute angles, x + y < 90° and sin (2x —20°)
=cos (2y + 20°), then the value of sec (x +y) is

(SSC CGL 2™ Sit. 2012)
@ 2 (b)

(©) 1 d o

1
2
3sin 9—3{:058] )
Ssin@+3cosd) 'S

(SSC CGL 1% Sit. 2012)

If 5 tanB =4, then the value of [
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1 2 5
@ 3 (b) 7 ©) >

The least value of (4sec?0 + 9 cosec?0) is
(SSC CGL 1* Sit. 2012)

@ 3

(@) 1 (by 19 (c) 25 d 7
2x
Iftan (x +y)tan (x —y) = 1, then the value oftan [?] is
(SSC CGL 1* Sit. 2012)
1 2
@ 7 (b) B © 3 @ 1

If x = cosecB — sinB and y = secB — cos0, then the value of
x2y2 (x2+y2+3)is (SSC CGL 1% Sit. 2012)
@ 0 (b 1 (© 2 d 3

Ifﬂﬂﬁﬂgﬂy c0s0 = x sin@ and 2x sec® — y cosecO =3,

then the value of x? + 4y? is (SSC CGL 1* Sit. 2012)
(@ 1 (by 2 (© 3 (d 4

When the angle of elevation of the sum increases from 30°
to 60°, the shadow of a post is diminished by 5 metres. then
the height of the post is (SSC CGL 1* Sit. 2012)

@ Pm ® 2
© 35 @ 55

If sin® + sin?@ = 1, then the value of cos'20 + 3cos!?9 +
3cos®® + cos®0 — 1 is (SSC CGL 1* Sit. 2012)
(@ 0 b 1 () -1 d@ 2

If 2y cos q = x sin q and 2x sec q — y cosec q = 3, then
the relation between x and y is (§SC CGL 2" Sit. 2012)
(a) 2x2+)2=2 (b) xX2+472=4

(©) X*+47=1 (d) 4 +)*=4

If secO+tanB=~/3 , then the positive value of sin 0 is
(SSC CGL 2™ Sit. 2012)

1 NEY
0 b) = - d)y 1
@) ® 5 ©5 @
The radian measure of §3°14'51" is
(SSCCGL 20d S, 2012)

[2811n]“ X (38117:)“
@ | 3000 ® | 3000

4811n Y o (8= ¢
© {3000 @ {8000
In a triangle ABC, AB=AC, BA is produced to D in such a

manner that 4C=AD. The circular measure of ZBCD is
(SSC CGL 2" Sit. 2012)

2
(a) ®) © 5 @

T
2

r
3

=]

www.jkchrome.com



39.

40.

41.

42.

43.

45.

46.

47.

48.

4 . 4 4 . 4
If cos a , sm U’:l,then the value of cos B+ﬂ
c052|3 sin” cosa  sin®a
is (SSC CGL 2™ Sit. 2012)
1
@ 4 ® o0 ©F @1

sinB—cos0+1 T
ST (where 0= E) is equal to

(SSC CGL 2™ 8it. 2012)

sinB+cosB-1

1+sin@ b l1—sinB
(@ cosB ®) cosf

1—cosB q l1+cosB
© sin® @ sin 0

The angles of elevation of the top of a tower standing on a
horizontal plane from two points on a line passing through
the foot of the tower at a distance 9 ft and 16 fi respectively
are complementary angles. Then the height of the tower is
(SSC CGL 2™ Sit. 2012)
(a) 9fi (b) 12fi (c) 16fi (d) 1441
If sina = cos’a, then the value of (cot®a — cot?al) is
(SSC CGL 2™ Sit. 2012)

(@) 1 ® 0  ©-1 (@ 2
The simplified value of
(1+tan 0+ sec 0) (1 + cot © —cosec 0) is
(SSC CGL 2™ Sit. 2012)
@ -2 (b) 2 () 1 @ -1

. Thevalue oftan 1° tan 2° tan 3° ... tan 89° is:

(SSC Sub. Ins.2013)

(a) 1 by 2 (c) undefined(d) 0
Minimum value of 4 tan20 + 9 cot? O is :
(SSC Sub. Ins. 2013)
(a) 12 b 1 (c) 6 d 13
1
If sin O —cosO = 5 the value of sin O +cos O is :
(SSC Sub. Ins.2013)
ﬁ
(@) -2 (b) =2 (c) > d 2
7 .
If cosec 6 —cot 6 = 5 the value of cosec 0 is :
(SSC Sub. Ins. 2013)
4 N
@ g ®) 3%
53 2
2 cosec? 23° cot 2 67° —sin? 23° —sin? 67°— cot? 67° is
equal to (SSC CHSL 2013)
(a 0 (b) 1

(c) sec? 23° (d) tan? 23°
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Thelength of the shadow of a vertical tower on level ground
increases by 10 metres when the altitude of the sun changes
from 45° to 30°. Then the height of the tower is

(SSC CHSL 2013)

() 5v3m
(d 5(-3+hm

5s8in6—3cosH |
S5sinB+ 2cosH s

@ 10M3m
(© 103+)m

If5 tan 6 =4, then
(SSC CHSL 2013)

| =

2
(a) (b) 3

(d)

-

(c) 5

Ifxsin®+ycos 0= ,/x?+y* and

cos’0 sin’@
+ =

-, then the correct relation is

a’ b’ x+
(SSC CHSL 2013)
2 2
xt y 22
5 T TS = 1 x_ _y_ —
@ 42 p2 (b) b2 a2 1
2 2
X y_ _ x2 y?
(©) 32+b2_l (d) _z+a_2=1
If 2 (cos® ® — sin” B) = 1 (0 is a positive acute angle), then
cot B is equal to (SSC CHSL 2013)
@ 3 ®) -3
1
(©) B (d) 1

The angle of elevation of a tower from a distance 100 m from
its foot is 30°. Height of the tower is :

(SSC CGL 1% Sit. 2013)
100

(@ 100y3m (b) B

o 200,

(©)  5043m @ 7

The value of

cos 1°cos2° cos 3°............ cos 177° cos 178% cos 1797 is:
(SSC CGL 1% Sit. 2013)

1 1
@5 ®0 ©; @1

55. Thevalue of (sin? 25° + sin? 65°) is:

(SSC CGL 1% Sit. 2013)

2 3
(a) N (b) Ll

2 (c) 1

@ o
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22
The degree measure of 1 radian (taking = T) is

(SSC CGL 1* Sit. 2013)
(@)
(b)

57°22' 16° (approx.)

57°61'22" (approx.)

() 57°16'22" (approx.)

(d) 57°22'16" (approx.)

If sin® + cosec @ =2, then the value of sin®0 + cosec’0 is :
(SSC CGL 1% Sit. 2013)

(@ 1 ® 3  ©2 @ 4

IfsecO+tan =2+ ﬁ,thenthevalueofsin 0 + cos O is:

(SSC CGL 1 Sit. 2013)

3 7

1
(@) NS (b) N V5 (@ N3

Evaluate : tan 1° tan 2° tan 3° ........... tan 89°.
(SSC CGL 1% Sit. 2013)
() -1 @ 2

@ 0 (b) 1

1 1
If sin (A — B) = 5 and cos (A + B) = 3 where

A>B=>0and A+ Bis an acute angle, then the value B is
(SSC CGL 2™ Sit. 2013)

J n d
@ ©® 5 ©7 @
Maximum value of (2 sin 6 + 3 cos 0) is

(SSC CGL 2™ Sit. 2013)
(@ 2 Vi3

© is (@ 1
The value of

152 (sin 30° + 2 cos® 45° + 3 sin 30° + 4 cos? 45° +.... + 17 sin
30° + 18 cos? 45°) is (SSC CGL 2™ Sit. 2013)
(a) an integer but not a perfect square
(b) arational number but not an integer
(c) a perfect square of an integer
(d) irrational
If (1 + sina) (1 + sinP) (1 + siny) = (1 — sino) (1 — sinp)
(1 —siny), then each side is equal to

(SSC CGL 2™ Sit. 2013)

(b) *sinasinPsiny

[

(b)

(a) *cosacosPcosy

(¢) +sinocosPcosy (d) +sinasinpcosy
One of the four angles of a rhombus is 60°. If the length of

each side of the rhombus is, 8 cm, then the length of the
longer diagonal is (SSC CGL 2 Sit. 2013)

8
@ 8fcm (b) 8eam () 43cm (d) 7

3
[ftanB = — and 6 is acute, then cosec 6

4
(SSCCGL 15t Sit. 2013)
5 4 4 5
(a) 2 (b) 3 © 3 d) 3
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1 .
1+ tan> El]+(l+cm2 B) .

The value of (

(SSC CGL 1* Sit. 2013)

1

® 5 ©; @1

The tops of two poles of height 24 m and 36 m are connected
bya wire. [fthe wire makes an angle of 60° with the horizontal,

(a) 2

then the length of the wire is (SSC CGL 1* Sit. 2013)
(a) 8m (b) 63m (c) 6m (d)  8/3m

Iftan o =n tan B, and sin o.= m sin B, then cos® ct is

(SSC CGL 1% Sit. 2013)

m2 -1 m2+l

(@ ®) © 53— @ =
a C —

n? -1 n? +1 n? +1 n?
Thevalueof is (SSC CGL 1* Sit. 2013)

cosecO—cot® sind

(a) cosec® (b) tan® (c) 1 (d) cot®
Ifcosb +sin®= 2 ¢os0 , then cosd — sind is

(SSC CGL 1% Sit. 2013)
@ —\2sin0 (b) 2sind
(¢) 2tan6 (d) —2cosb

. 2 o
If cos*0 — sin?B = 3 then the value of 1 — 2 sin?0 is

(SSC CGL 1% Sit. 2013)

1 4
@ 3 b 3 © 3 (d o0
The value of sin 53 +cot65 is
cos 37°  tan25°
(SSC CGL 1% Sit. 2013)
(a) 2 (by 1 (c) 3 (d 0

cos 60° + sin 60° is
cos 60° — sin 60°
(SSC CGL 1* Sit. 2013)

V342 -2+B3) (@3 -2

The value of

(a -1
The value of
cot5°. cot10°.cot15° cot 60°.cot 75°.cot 80°.cot 85° is
(cos” 20° + cos® 70°) +2
(SSC CGL 1% Sit. 2013)

9 1 1 NEY
— by — c) — d —
5 ®5 ©O©F @3
In a triangle, the angles are in the ratio 2 : 5 : 3. What is the
value of the least angle in the radian ?

(b

(@)

(SSC CGL 1% Sit. 2013)
2n
— by — — d) -
(a) 0 (b) 10 (c) 5 (d) 5
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Ifx=acos ®—bsin B, y=>bcos 0+ asin O, then find the
value of x2 + 32, (SSC CGL 1% Sit. 2013)
2

@ ® 2 (0 :—2 d) a2+p?
Iftan o+ cot o = 2, then the value of tan” o + cot’a is

(SSC CGL 1% Sit. 2013)
(a) 2 (b) 16 (c) 64 (d) 128
From 125 metre high towers, the angle of depression of a car
1845°. Then how far the car is from the tower ?

(SSC CGL 1% Sit. 2013)
(a) 125metre (b) 60metre
(c) 75metre (d) 95 metre
If the angles of elevation of a balloon from two consecutive
kilometre—stones along a road are 30° and 60" respectively,

then the height of the balloon above the ground will be

(SSC CGL 1% Sit. 2013)
3 1 2
— km —km ——kn (d km
(@) > (b) > (c) 5 @ 33
Evaluate : 3 cos 80° cosec 10° + 2 cos 59° cosec 31°
(SSC CGL 1% Sit. 2013)
(@ 1 (b) 3 (c) 2 (d 5

3n
(?) radians is equal to (SSC CGL 1% Sit. 2013)
(b)

(a) 100° 1200 (¢) 108" (dy 180°
If tan B + cot 8 =2, then the value of tan?0 + cot20 is
(SSC CGL 1% Sit. 2013)

@ 2 (b) 1 © 2 (d 0
The eliminant of q from xcos q — y sinq = 2 and
X sin q + y cos q = 4 will give (§SC CGL 1% Sit. 2013)
(@) x2+y*=20 (b) 3x2+y>=20
() x*—y*=20 (d) 3x¥*—y*=10
sin?0— 3sin 0+ 2 =0 will be true if

(SSC CGL 1* Sit. 2013)
(b) 0<6<90
(d) 8=90°

(a) 0<0<90
(c) 6=0°
The value of

cos> A(sin A +cosA) N sin? A(sin A —cosA)
coseczA{sin A—cosA) sec” A(sinA +cos A)

(SSC CGL 1% Sit. 2013)
(b) 3
d 4

(sec? A — cosec? A)
(@) 1
() 2

Ifﬂéﬁﬁg and sec” 0+ tan” 0 = 7, then B is
(SSC Sub. Ins. 2014)
(b)

S_TE di T di
(a) 2 radian 3 radian

= radi d) = radi
5 radian {)6ra1an

(©)

5 www.jkchrome.com
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The simplest value of

sin®x + 2 tan?x — 2 sec? x + cos? x is
@ 1 by 0 (¢) -1 d 2

A kite is flying at a height of 50 metre. If the length of string
is 100 metre then the inclination of string to the horizontal
ground in degree measure is

(SSC Sub. Ins. 2014)

(SSC Sub. Ins. 2014)
(@ 9 (b) o0 (c) 45° (d 30°
From the top of a light-house at a height 20 metres above
sea-level, the angle of depression of a ship is 30°. The distance
of the ship from the foot of the light-house is
(SSC Sub. Ins. 2014)

(a) 20m (b) 203 m
(¢) 30m (@ 3043 m
a> b
Ifx=asin 6 and y= b tan 6 then prove that — ——-is
Xy
(SSC Sub. Ins. 2014)
@@ 1 (b) 2 (© 3 d 4
The value of

sin 25%cos 65° + cos 25%sin 65°
3 3 is (SSC CHSL 2014)
tan~ 70° —cosec” 20°

(a) -1 (b 0 (© 1 @ 2
If 8 is a positive acute angle and 4 cos2 8 —4 cos B + 1 =0,
then the value of tan (6 — 15°) is equal to

(SSC CHSL 2014)
1
(@ 0 (by 1 (©) J:)T (d) \/3_,
If (rocse_\ﬁ)z + (r sin @ — 1)> = 0, then the value of
rtan 0 +sec .
TsecOrtan0 S equal to (SSC CHSL 2014)
i 3 \/E . \/3
(a) 3 (b) 2 (© n (d) 7

. A vertical pole and a vertical tower are standing on the same

level ground. Height of the pole is 10 metres. Form the top of
the pole is the angle of elevation of the top of the tower and
angle of depression of the foot of the tower are 60° and 30°

respectively. The height of the tower is  (SSC CHSL 2014)
(a) 20m (b) 30m (c) 40m (d) 50m
The value ofsin?1° + sin22° + sin?3° + ... + sin289° is
(SSCCGL2014)
1 1
@2 O #“4 ©2; @ #

3

cos’ O+sin° @  cos® B—sin" O

The value of 030750 0s0—sin® is equal to
(SSC CGL 2014)
@ -1 by 1 (c) 2 d 0
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97. The shadow of a tower standing on a level plane is found
to be 30 m longer when the Sun's altitude changes from 60°
to 45°. The height of the tower is (SSC CGL 2014)

@ 15(3+V3)m ®) 15(¥3+1)m
© 15(v3-1)m @ 15(3-5)m

X
98. Ifsin17°= ; then sec 17° —sin 73° is equal to

(SSCCGL2014)
2
y Yy
@ ——=— (b) = 5
yz_xz (X yE_XZJ
X X2

(©) m (Y m

99. If0 is a positive acute angle and cosec 6 + cot 6= /3 , then
the value of cosec 0 is (SSCCGL 2014)

1 2
(a) 5 b 3 © 5 @ 1

100. If cos o + sec o= /3 , then the value of cos® o + sec” a is

(SSC CGL 2014)
@ 2 1 ©0 @ 4
101.If sin O + cos 6= JE cos 0, then the value of cot 0 is
(SSCCGL 2014)
@ 241 ® J2-1 (© B-1 W@ B+l

102. The length of the shadow of a vertical tower on level ground
increases by 10 metres when the altitude of the sun changes
from 45° to 30°. Then the height of the tower is

(SSCCHSL 2014)

(a) 5(«/§+1) metres (b) 5(-\/’?: —1) metres

5
(€) 5+f3 metres (d) E metres

103. The shadow of a tower standing on a level plane is found
to be 40m longer when the sun’s altitude is 45° than when
it is 60°. The height of the tower is:(SSC Sub. Ins. 2015)

@ 30(3+v3)m (b) 40(3+3)m
© 10(3+v3)m @ 20(3+3)m

104. If ¢ is an acute angle and 2sin . + 15cos? ¢, =7, then the
value of cot o is: (SSC Sub. Ins. 2015)
(a) (b)

(©)

Wi
Blw Bw

(d)

6 www.jkchrome.com
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105.If sin @ +sin? @ =1, then the value of cos” 0 +cos* @ is:
(SSC Sub. Ins. 2015)
(a) 2 (b) 0
() 1 (d) -1
106. From two points on the ground and lying on a straight line
through the foot of a pillar, the two angles of elevation of
the top ofthe pillar are complementary to each other. If the
distances of the two points from the foot of the pillar are
12 metres and 27 metres and the two points lie on the same
side of the pillar, then the height (in metres) of the pillar is:
(SSC Sub. Ins. 2015)
(a) 16 (b) 12 (c) 15 (d) 18
107. The value of x in the equation

R 2 . T T o
tan” ——cos” ——Xxsin —cos—tan — ig :
4 3 4 4 3
(SSC CHSL 2015)
B 33 2 1
py == d
@ = ® &= 05 @ 7

108. Value of the expression :

1+ 2sin 60° cos 60°
sin 60° + cos 60°

1-2sin60°cos60°
sin 60° — cos 60°

(SSC CHSL 2015)

© B @ 23

@ 0 () 2

sin O+ cosB

109.1f — =3 then the value of sin?0 is :
sinf—cosB
(SSC CHSL 2015)
42 o3
@5 O ©5 @ 3

3
110. If sin 20 = % then the value of sin 30 is equal to :

(take (0° <0 <90°) (SSC CHSL 2015)
NE) 1
@ o b - @1 G
111. If o+ B =90° then the expression tang +sin? & +sin’ B is
tan
equal to: (SSC CHSL 2015)
(@) sec’p (b) tan’p
(c) sec’a (d) tan’a

112. The maximum value of sin*0 + cos*0 is
(SSC CGL 1% Sit. 2015)

1

@1  ®2 ©3 @ j

113. Find the value of
tan 4° tan 43° tan 47° tan 86° (SSC CGL 1% Sit. 2015)

2

@ 3

(@ 1 (b) 3

3 (c) 2
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. cos?45°  cos’60° tan” 30°
114. The numerical value of — +— -— -
sin”“ 60°  sin~45°  cot” 45°
sin?30° )
—5. s (SSC CGL 1 Sit. 2015)
cot™ 30°
ERN | Ll
@ 3 ;. ©5 @ 1
115. If x cos 6 —sin 6 =1, then
x2—(1+x2)sin 0 equals (SSC CGL 1* Sit. 2015)
@ 1 (b) -1 () 0 d 2

116. A 10 m long ladder is placed against a wall. Itisinclined at an
angle of 30° to the ground. The distance (in m) of the foot of
the ladder from the wall is (Given .ﬁ =1.732)

(SSC CGL 1 Sit. 2015)
(@) 732 (by 826 (c) B.66 (d) 8.16
117. The minimum value of 2 sin? 0 + 3 cos” 0 is
(SSC CGL 15 Sit. 2015)
@ 1 b 3 () 2 @ 4

22
118. If the sum and difference of two angles are ry radian and

36° respectively, then the value of smaller angle in degree

22
taking the value of p as - is: (88C CGL 1* Sit. 2015)

(a) 60° (b) 48° (c) 52° (d) S56°
119, The value of sin?22° + sin268° + cot230° is
(SSC CGL 1% Sit. 2015)
2 d 3
y ©5 @
120. If q be acute angle and tan (4q — 50°) = cot (50° — q), then
the value of q in degrees is : (SSC CGL 1% Sit. 2015)

3
@ 7 (b) 4

(@) 30 (b) 40 (c) 20 (d 30
. . secB—tan6
121.If 5sin 6 =3, the numerical value of ———
secH +tan @

(SSC CGL 1* Sit. 2015)

1 1 1 1
(a) 3 (b) 2 © 3 (d 5

122. A kite is flying at the height of 75 m from the ground. The

8
string makes an angle q (where cot q = E) with the level

ground. Assuming that there is no slack in the string, the
length of the string is equal to :(SSC CGL 1% Sit. 2015)
(@) 75m (b) 8 m (c) 40m (d) 65m
123.1f sec O +tan O =p, (p # 0) then secH is equal to
(SSC CGL 1* Sit. 2015)

(1 1 1
(a) LIHE p=0 (b) 5LP+; p#0

1

lo-goeo @ [opres
© 2p-)Pp* @ (P, P*
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124. The circular measure of the included angle formed by the
hour hand and minute hand of a clock at 3 PM will be

(SSC CGL 1* Sit. 2016)
(a) w4 (b) 3
(©) Sw12 (d) 2

X
125.1fsin 31° = ; The value of sec 31° —sin 59° is

(SSC CGL 1 Sit. 2016)

xz xl
@ —F/7—— b
Wy -x Wy =
2 2
y X
) ———— (d) T
126. A tower is 50 meters high.lts shadow is x metres shorter
when the sun’s altitude is 45° than when itis 30°. The value
of xin metres is (SSC CGL 1% Sit. 2016)
@ 5043 () 50(~3-1)
© 50(v3+1) (d) 50
127.1f 6 > 0, be an acute angle, then the value of © in degrees

cos’0-3cos +2

satisfying — =1lis
sin” 0
(SSC CGL 1* Sit. 2016)
(a) 90° (b) 30°
(c) 45° (d) e0°

128. The upper part of a tree broke at a certain height makes an
angle of 60° with the ground at a distance of 10 m. from its
feet. The original height of the tree was
(SSC CGL 1* Sit. 2016)

(b) 10V3m.

(d) 10— (3)m.

(a) 20\3m.
(¢ 102+3)m.
129. The value of

9 1
o| cot 73°cos 22°+————— | ;

cot 17 ( cotl?“seczﬁsﬂJ s

(SSC CGL 1% Sit. 2016)

@ 0 b 1 (© 2 (d)
130. Iftan (5x - 10°)=cot (5y + 20°), then the value of x + yis
(SSC CGL 1% Sit. 2016)

24°

(a) 15 b 16  (© 22%“ (d)

131. A pilot in an aeroplane at an altitude of 200 m observes two
points lying on either side of a river. If the angles of
depression of the two points be 45° and 60°, then the width
of the river is (SSC CGL 1% Sit. 2016)

200 200
(a) [200 + E]m (b) (200 — ﬁ]m

400
o ()

(c) 400\3m
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132. Two men are on opposite sides of a tower. They measure
the angles of elevation of the top of the tower as 30° and 45°
respectively. If the height of the tower is 50 m, the distance
between the twomen is (Take 3= 1.7)

(SSC CGL 1% Sit. 2016)
(a) 1365m (b) 503m (¢) 100\3m (d) 1355m
133. Value of (cos 53° —sin 37°) is
(SSC CGL 1% Sit. 2016)
(@ 0 (b) 1
(¢c) 2sin37° (d) 2cos53°
134. If cosec 0 + sin B = 5/2 then the value of cosec © —sin 0 is
(SSC CGL 1% Sit. 2016)
(a) =372 by 312 (©) =32 () Br

135.1f 0 < 8 < 90", tan &+ sin @ = m and

tan® —sin @ = n, where m # n , then value of m? —n? is
(SSC Sub. Ins. 2016)

(®) 4ymn
(c) 4mn (d) 2(tan” 0+sin®0)
136. If 0 <A <90°, then the value of

(a) 2(m?+n?)

lco 1+ (secA—tanA)®
2 cosecA(secA-tanA)

]is (SSC Sub. Ins. 2016)

1
(@ 2 by 0 (c) 1 (d B
137. The value of
sin22° + sin?4°+ gin26°+..........+ sin290° is
(SSC Sub. Ins. 2016)
@ 0 ®) 2
(c) 23 (d) 44

138. From the top and bottom of a straight hill, the angle of
depression and elevation of'the top of a pillar of 10 m. height
are observed to be 60° and 30° respectively. The height
(metres) of the hill is (SSC Sub. Ins. 2016)

(@ 40 (b) 30 (c) 80 (d 60
139. If tan 0+ sec® = 2, then the value of tan gis
(SSC Sub. Ins. 2016)

3 a3
. @ @ 3

e

(a) (b)
cotA+tanB Y
cotB+tan A

(8SC CGL2017)
(b) tan Acot B
(d) cot AcotB

140. What is the simplified value of

(a) tan B cotA
(¢) tanAtanB

| 2
—] )
cosec A+cotA)

(SSC CGL2017)

141. What is the simplified value of(

(a) sec A+tan A

(b) (1—cosA)/ (1 +cosA)
() (1—cosA)/(l+cosecA)
(d) sinA

8 www.jkchrome.com
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142. If cos? 8 —sinB = 1/4, then what is the value of sin 6?7
(SSC CGL 2017)

(@ -1 (b) 172
(© 1 (d 32
143. What is the simplified value of —om— 9
. atist € simplined value o 1+cos2A
(SSC CGL2017)
(a) tan A (b) cot A
(c) sinA (d) cos A
2
A
144. What is the simplified value of (LJ ?
cot A +tan A

(SSC CGL 2017)
(a) 1—cos’A (b) 2sin’A
(c) sec’ A (d) cosec’A
145. What is the simplified value of 1 + tan A tan (A/2)?
(SSC CGL 2017)
(a) sinA/2 (b) cos A
(c) sec A (d) sin A
146. What is the simplified value of cosec 2A + cot 2A?
(SSC CGL2017)
(a) sec A (b) sec (A/2)
(c) cot A (d) cot’A
147.If A=30°, B = 60° and C = 135°, then what is the value of
sinA + cos’B + tan®C — 3sin A cos B tan C?
(SSC CGL 2017)
(a 0 (b) 1
(c) 8 (d 9
148. What is the least value of tan?0 + cot?8 + sin’0 + cos?0 +
sec?0 + cosec?0?
(SSC CGL 2017)
(a) 1 (b) 3 (© 5 d 7
149. What is the simplified value of cosec®A —cot®A — 3 cosec’A

COt?A? (SSC CGL2017)
(@) -2 (b) —1
(© 0 d 1

. . ] secA -1
150. What is the simplified value of 1’ ?
secA+1

(SSC CGL 2017)

(a) cosec A—cot A (b) sec A—tan A

(c) sec’A (d) sec A cosec A
151.If tan A=1/2 and tan B = 1/3, then what is the value of tan

(2A+BY? (SSC CGL 2017)
(@ 1 (b) 3
(© 5 d) 9

152. Iftan (A/2)=x, then the value of x is
(SSC CHSL 2017)
(a) sin A/(1 —cosA) (b) sin A/(1 + cosA)
(c) cosA/(1+sin A) (d) cosA/(1—sinA)
153. If 2sec A—(1 + sinA)/cos A=X, then the value of x is
(SSC CGL 2017)
(a) cosec A/(1 +sin A) (b) cosA/(1+sinA)
(c) cosA(l—sinA) (d) cosec A(l1—sinA)
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154. 1f sec E' — & = X, then value of x is (§88C CGL 2017)

45
@ -113 (b) -2
@ 3

(c) -1
1 2
155. What is the simplified value of (7] ?
cosecH +cot O

(SSC Sub. Ins. 2017)
(a) cosech+tanp
(b) sinp +cosg
(¢c) (1—cos@)/(1+cosp)
(d) (1-sin@)/(l+sing)

156.If sec § + cosec B = /2 sec (90 — 0 ) then what is the value

of cot §? (SSC Sub. Ins. 2017)
@ 2 (b) 2
© 2-1 d V241

157.If sin ( @ +23°) = cos 58°, then what is the value of cos 50 7
(SSC Sub. Ins. 2017)

®) 1742
@ 0

@ 172
© 372

5
158.If xsinB = %and xcosh = 5 then what is the value of x?

(SSC Sub. Ins. 2017)

@ 3 ® 12  (@© B2 @ 5

2 e .
159.1f g+ (p=§ m and cos 9:? , then what is the value of

sin @ ? (SSC Sub. Ins. 2017)
(a 0 (b) 12 © 1/32 @ 1

160. A ladder leaning against a wall makes an angle 6 with the

horizontal ground such that sin 6 = % If the foot of the

ladder is 7.5 m from the wall, then what is the height of the
point where the top of the ladder touches the wait?

(SSC Sub. Ins. 2018)
8m (c) 18m (d) 12m

@ I5m (b

sin30° - cos 60° + cot” 45°
- is equal to
¢0s30°—tan 45° +sin90°
(SSC Sub. Ins. 2018)
3 V3 243 3
= N2 4o =
(@ > (b) 4 (c) 3 (d) 2
162. Iftan 3x = cot (30° + 2x), then what is the value of x ?
(SSC Sub. Ins. 2018)
(c) 1@ (d 15°

161. The value of

(@ 12° (b) 18°
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163. From the top ofa 12 m high building, the angle of elevation
of the top of a tower is 60° and the angle of depression

of the foot of the tower is g, such that tan q = % What

is the height of the tower (ﬁ: 1.73)?

(SSC Sub. Ins. 2018)
(a) 3622m (b) 4l4lm (c) 3795m (d) 3968m
164. 1f 6 = 9°, then what is the value of
cotBcot20cot30cotdBcot50cot60 cot760cot8O cot
907 (SSC CHSL-2018)

1
@ -1 b 1 © 3 (d) Na

165.For o and P both being acute angles, it is given that

1
sin (e +pB)=1,cos(o.—P)= E.The values of e and p are :

(SSC CHSL-2018)

(a) 75%15° (b) 45°15°
(c) 75°45° (d) 60°,30°
L l-sinx .
166. It is given that, - =a—tan x then a is equal to :
I+sinx

(SSC CGL-2018)

(a) cosx (b) sinx
(c) cosec x (d) secx
167.1ftan 6= E, then M is equal to:
3 3sinB@+4cosB

(SSCCGL-2018)

1 2 2 1
(a) ~3 (b) 3 (c) 3 (d) 3
168. If sec 46 = cosec(0 + 20°), then 8 is equal to:
(SSC CGL-2018)
(a) 22° (b)y 18° (c) 14° (d 20
169. The value of sin?38° + sin®52° + sin?30° — tan?45° is equal

to: (SSC CGL-2018)
1 1 3 1
2 b~ 2 4 =
@3 ®; ©F @ 3
sinB+cosO .

170. If 2sinB = 5cos0, then is equal to:

sinB—cosO
(SSC CGL-2018)

5 9 2 7
@ 3 (b) 3 (c) 3 (d) 3
171-The value of sin? 32° + sin%58° —sin30° + sec260° is equal
to: (SSC CGL-2018)
@ 55 ®) 35
© 45 ) 4

172-1f cosec20 = sec(36 — 15°), then 0 is equal to:
(SSCCGL-2018)
(c) 25° (d 21°

@ 22° () 20°
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173. If A lies in the first quadrant and 6 tanA = 5, then the value of

8sinA—4cosA .

cosA T 2smA (SSC CGL 2019-20)

(@ 1 (b) 4 (c) -2 (d 16
174. If A + B=45°, then the value of 2(1 + tan A)(1 + tan B) is :
(SSC CGL 2019-20)
(a) 4 ® 1 (©0 @ 2
175. Ifx=4 cos A+ 5sin Aand y=4sin A— 5 cos A, then the value
of ¥+ s (SSC CGL 2019-20)
(@ 25 (b) 16 () 0 (d 41
tan 60° —tan15°
176. Find the value of ——————  (SSC CHSL 2019-20)
5 I +tan 60°tan15 |
3 1
@ ®1 @37 @ 5
177. 1f 3 sec? x—4 =0, then the value of x (0 <x < 90°)
(SSC CHSL 2019-20)
(a) 15° (b) 45° (c) 30° (dy eo0°
178. If 4cos?6 — 3sin?0 + 2 = 0, then the value of tan® is (where
0<6<90°) (SSC CHSL 2019-20)
1
(@ 1 ® 6 ©2 @ %

179.1f 3 tan 6= 2\/§sin 0,0° <0 < 90°, then find the value of
2sin% 20 —3cos> 30 - (SSC CGL-2020-21)

1

® 3

180. If 3secO+4cos0 —4+/3 = 0 where 0 is an acute angle then

(SSC CGL-2020-21)
d 30°

3 3
(a) ~3 (c) 5 d 1

the value of 0 is:
(@) 45° ®) &
tan(45°-a.)
181. The value of m—
(cos19°+sin 71°)(sec19° +cosec71°)

tan 12° tan 24° tan 66° tan 78°
(SSC CGL-2020-21)

(d 0

(c) 20°

@ -3 (b 2

3
182. Iftan A +secA= ) and 4 is an acute angle, then the value of

10cot A+13cos 4 i
1s:
12tan A+ 5cosec 4

(@ 4 (b 2

(c) -2

(SSC CHSL-2020-21)

© 1 @d 5
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183. If sec O — cosec = 01is an acute angle, then what is the value

of sec” 0+ cosec’0 ? (SSC CHSL-2020-21)

@ 1 (b 2 © 0 d 4
184. Ifa triangle ABC is right-angled at 4, then what is the value
of sin cos s ;C ? (SSC CHSL-2020-21)
NE) 1
@z O, ©F @5

185. The sum of all the three sides of an equilateral triangle is 1 53
cm. The height of the triangleis:  (8SC CHSL-2020-21)

(a) 9cm (b) 75cm (c) 8cm (d)
186.In AABC, AC = BC and the length of the base AB is 10 cm.
If CG =8 cm, where G is the centroid, then what is the length

7em

of AC? (SSC CHSL-2020-21)
(@ 13em (b) 12em (¢) 9l cem (d) 15em

187. If 4(cosec? 57°— tan? 33°) — cos90° — y tan? 66° tan? 24°

« ,thevalueofyis : (SSC Sub-Inspector 2020-21)

2

8 3 1
@ 5 O 3 @ 3
188.1f4 — 2 sin20 — 5 cos® = 0, 0° <0 < 90°, then the value of

cosO + tan6 is: (SSC Sub-Inspector 2020-21)

(© 8

p=l3 1+243
@ == © =3
(b) 2"”25 @ "i‘ﬁ

189. A ladder leaning against a wall makes an angle 6 with the

5
horizontal ground such that cos 6 = Th Ifthe height of the

top of the ladder from the wall is 18 m, then what is the

distance (in m) of the foot of the ladder from the wall?
(SSC Sub-Inspector 2020-21)
(@) 18 (b) 75 () 13 (d 195
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HINTS & EXPLANATIONS

10 m
30° []
X
Let *x” be the distance of foot of ladder
tan 30° = £=E
B «x
1 10

= E=: = X= loﬁm
tan 7° tan 23° tan 60° tan 67° tan 83°

= tan (90° —83°) tan (90° — 67°) tan 60° tan 67° tan 83°

= cot 83° cot 67° tan 60° tan 67° tan 83°
[+ tan(90°-8)=
1
b4
tan83° tan67°
= tan 60° = \/5
(sec B —cos 0) (cosec 6 —sin 0) (tan 6 + cot 0)

= ! —cosB _L—sinﬂ
cosO sin©

1—cos’® 1-sin”@ sin>O+cos O
= X — X
cosB sinf

x tan 607 x tan 67°x tan 83°

sinf cosO
cosB sinb

)

sinBcosB

sin2@ cos> 0
= x

cos® sinB sinBcosO

=1

tan (6; +0,)=3

or tan (6, +6,)=tan60°
0, +6,=60° (1)
2

sec {ﬁll — 82) =

P

or sec (0, —0,)=sec30°
0,-0,=30°

Adding equation (1) & (2)
0,+6,+0,-6,=90°
0,=45°&0,=15°

Now, sin 2 x 45°+tan 3 x 15°
=sin 90°+tan45°=1+1=2

Q)

11 www.jkchrome.com

[‘.'sin2 0+ cos” O=

5.  (a)
6. (o)
7. (¢)
cot]
1]

8 (0
9. @
10. (c)

www.jkchrome.com

2sinB—cosO
cos 0 +sin 6
Dividing numerator and denominator by cos 6.

2sinB _ cosB

cosB cosO _ 2“”19_1:1
cosB sinB 1+ tan@
cosB cosB

=2tanB—-1=1+tan® =tan0=2
1

Hence, cot=——=—
tanf 2
i
tan[———)—«ﬁ, Ian[———):tan;
xn 0 n 6 @ o=n s
== —=———=0=—
2 2 3 2 2 3 3
»::oe;(-]=cc;s£=l
3 2
A
1053 m
(h)
90° -6 h)
X Q 20m ¥
a
In this type of question, just put
h2=x(x+20)
2
= (1043)" =x(x+20)
300=x(x+20)
10(30)=x(x+20)
x+20=30

A+B=90°= A=90°-B

= sin A=sin (90° -B)=cos B
Similarly,

= cosA=sinBandtanA=cotB

. sinA . cos B+ cos A. sin B—tan A. tanB + sec? A—
cot? B = cos? B+ sin? B — cotB. tanB + sec’A — tan’A

=l-1+1=1
[-tanB.cotB=1, sec” A—tan A = 1]
2sin? O + 3 cos? 0 = 2 sin? O + 2cos” O + cos? O
=2 (sin0 + cos?0) + cos?0 =2 + cos2@
.. Least value=2+0=2 [ cos’ 0> 0]
4x=secB

secO

4
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o4 1 tanB AC 10-3
Again, —=tanf=—= 4 AC=CD xsin 30° = CD=— =—J_=20J§m
X X sin30° 1
- gf x2 1 2
B ) . AB=AC+BC
5 5 =104/3 + 2043 = 3043 metre
sec”0 tan” 0 8 2 2 1 .
=8 — =" (sec?0—tan?0) =~ 16. (a) cos A=1-cos® A=sin’A
16 16 - . sin?A + sin*A =sin?A + cos’A =1
11. (@) 2—cos’0=3sin6.cosB 17. (@) cotA+ cosecA=3
Dividing by cos?@ cosec2 A—cot?A=1
2 _1_3sinﬁ.cosﬁ' (cosec A —cot A) (cosec A+ cotA)=1
2 - 2 1
cos~ 0 cos™ 0 —_ ;
— 2500 _1=3 tan cosec A—cotA 3 .. (1)
=2(1+tan’0)—1=3tan 6 cosecA+cotA=3 (i)
=2tan’f+2—-1=3tan O By Adding (1) and (i1),
=2tan’0-3tan 0+1=0 110
=2tan?f-2tan O —tan B + 1=0 Yecosec A= 3+—=—
=2tanB(tan 06— 1)—1 (tanO—1)=0 3 3
=((2tanB—1) (tanB-1)=0 SwW 5 H
A=—F=3=+
:tanB:%orl cosee ﬁ'g 3 P
. 4
12. (d) sin 6+ cosO=+/2cos(90°-0 f;a 2 . =—
( o ) \:’/__ { } B=+5"=-3 =4.,COSA 5
sin 0+ cos 0 = i
1 _ 2sinB 18. & A
Divide eq. by sin 0
1+cotB= 2
cotb= 2]
13. (¢) xsin’6+ycos’®=sinB.cos O
= (x sin 0) . sin2 @ + (y cos 0) cos? 0 = sin O.cos @ B C
=> xsin 0. sin? 0 + xsin 0. cos?0 = sin 6.cos B LetBC =
= x sin O (sin?0 + cos? §) = sin O.cos O : ;LB—_x}:-Z
=x=cos B ARL. 2_ A2
now, x sin 8 =ycos 0 - ABZ+BC=AC
=cos B0 .sinB=ycos® = (x+202+x2= (24/5)2 =>x2+4x+4+x2=20
?:Zz-i—s;g?c0529+sin28—l = 22 +4x—16=0=x>+2x—8=0
L. = = 24 _ _Q= + _ +4)y=
14. () sec’ O_sec? =sec? O (sec20—1) zz‘x_;;‘(xix4)£00==x*:gx=§3: 2(x+4)=0
=(1+tan” 8) (1 +tan®> 0—1)=tan’ @ +tan*@ L AB=2+2=4cm
15. () Bi 2 2
(:uunszfﬂx—cos?‘C=A—Bz—B—C2
i AC® AC
& 164 123
20 20 20 5
19. @ P B
30°
A 30m D 503 metre
AB=tree C 60 30 A
BC =broken part 0
- BC=CD AB=CD=50+/3 metre
AD=30 metre From A OAB,
AC
From AACD, tan 30° = tan 30° = 28 =>L=50\/3_
L an OA 3 OA
= AC=ADx— =—=10xl§melre = —
55 = 0A = 50~/3 x~/3 = 150 metre
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20.

21.

22

23.

24,

25.

26.

®)

@

@)

(©

@

(©

@)
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F OCD 60° = €b
rom A , tan = oc

503
VRG]
ocC
- BD=AC= 150+ 50=200metre
. Speed of bird
200

100
=—=100 i =
> m/minute 1000

= OC =50 metre

%60 kmph =6 kmph

tan (x +y)tan (x —y)=1

= tan(x+y) =cot (x—y) 27. @
=tan (90°—(x—vy))
= xty=90° —(x—y)
= 2x=90°= x=45°
Sotanx=tan45°=1
4 cosec’a + 9 sina
=4 cosec?a + 4 sinZa + 5 sin’a 3. @
=4 [(coseca. — sina)>+2] + 5 sin’a
=12 [+ coseca—sino>1]
B sin? A +1+cosA_ sin A
1+cosA sin A 1-cosA
3 l_(l—cosA)[l+cosA) N 12 —cos> A —sin” A
B 1+cosA sin A(1-cosA)
. )
sin” A —sin” A
=l-l+cosA+——m——— =
sin A(1-cos A) cos A
(a—b)y’=a’—b’>—3ab(a-b) 29. (¢)
= 8=56—-3ab(2)
= 6ab=56-8=48
= 2ab=16 A1)
~al+bl=(a—b)2+2ab
=4+16=20
Put 6 =45°
=tan45°—cot 45°, b=sin 45° —cos 45°
a=1-1=0 30. (a)
L
2 2
Put in equation
(a>+4) (b2 -1)?=(0+4)(0-1)>=4
(a>—b?) sin B + 2abcos B =a” + b 3L 0

2 2

a_—b sinB+ 2ab cosb=1
a+b? al+b
2 .2
sinf = 55 cosB= Zlabz
a“+b a“+b
{- sin%0 + cos20 =1}
sinf _a 2 _p?
tan =
cos®  2ab

2sino+ 15¢cos2 a.=7

= 2sina+15(1=sina)=7
2sing+ 15— 15sin2a=7
15sinfa—2sino—8=0

ey
—1
= 15sinfa—12sino+ 10sina—8=0

www.jkchrome.com

= 3sina(Ssina—4)+2(5sina—-4)=0
= (Bsina+2)(5sina—4)=0
= Ssina—-4=0
.4
= sina 5
5
coseca——

f25 ‘
cota—\r‘cosec a-=1 16 16 4

sin(2x—20°)=cos (2y+20°)
= sin (2x —20°) =sin (90° —2y—20°) =sin (70° —2y)
= 2x—20°=70°-2y=2 (x +y)=90°=> x + y=45°

- sec (x +y)=sec45° = /2

5tan6=4 =>tanb =

5
_ 5sinB-3cosH
" 55in0+3cos0
5s5in0-3cos0 Sxi 3
COSB _5tﬂne-3_ 5_
T 5sinB+3cos® ~ Stan+3 . 4
_ 3x—+43
cos B 5
_4—3_1
443 7

4 sec? B + 9cosec? O

=4(1 +tan28)+9 (1 +cot20)
=4+4tan?0+ 9+ 9cot? 0
=4tan’0+9cot’0+ 12-12+13

= (2tan”0 —3Cot? 0)* +25

{ " least value of 2 tan” @ — 3cot’> 6 = 0}

. the minimum value is 25.

tan (x + y). tan (x—y) =1

= tan (x +y)=cot (x—y) =tan (90°-x +y)
= x+y=90°—x+y=2x=90°

1
an —-= tan 30° = NG
X (2 +yP+3)
= (cosech — sind)” (sec — cosO)’
{(cosecO — sin0)2 + (secO — cosO)2 + 3}

1 20 .
=( - —sine) ( —cosB]
sin@ cosB
1 2
—cose) +3
4]
2 2
_[l—sinZB) (l—coszﬁ)
sin cosB

2 2
[l—sinzﬁj [l—ms.2 BJ
+ +3
sin @ cosB
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2
[ cos 9] ['s.in2 B]
sin® cos0
.2 2
[cos 9] [ sin 9]
+3
sin® cosB

5. O

cos® 0 +sin® 0+ 3cos? B.sin2 0

- ]XcmZGXSinZB
cos? B.sin’ @

¢0s%0 + sin®0 + 3cos20 sinZ0

cos B - (sin2 8}3 +3cos” Bsin’ B}

—3c0s%0.sin%0
= (cos’® + sin’0)* — 3cos’6.sin’0
(cos’® + sin@) + 3cos’6.5in’0
=1 — 3c0s20.5in%0 + 3c0s20.sin%0 = 1
2ycosB=xsin 0
= x sec 0= 2ycosec O
Also, 2x sec 8 —ycosec =3
= 4y cosec 0 — y cosec =3
= 3ycosecB=3
= ycosec =1
= y=sin 0

. X sec 0= 2ycosec 0
= Zsin B.cosecB=2
=x=2cos 0
x? +4y? =4cos’0 + 4sin’0 =4

2. @
36. ()

33. (@

sl 60N 30
X D Smetre -

AB="Pole=h metre
BD=x metre
From AABC,

h 1 h
X+5

= X+5= xﬁh
From AABD,

37. (@

tan 30° =

()

h

h h
— 3=— = X=—F4
Pt vty ~
~x+5=~3h

S Bh = h+5Y5=3h =2h=53

Ng

543
=h =Tmetre

tan 60° = 38. @

sinB +sin0=1

= sinf=1-Sin20

= sinf = cos?0

2. 08120 + 3¢0s199 + 3cos®0 + costO — 1

34. (1)
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=(cos + cos20)’ — 1
=(sin?0+cos?0y’ —~1=1-1=0
2ycosB=xsin B

=>sin9=2—'vcos8

X
And 2x sec O —y cosec 0 =3

= 2xsecHb— ‘y =3
sin@
2x »x

cos® 2ycosB -

=:>3cosﬁ=éx::= (:058:£
2 2
Now sin? 0 + cos2 0 =1

2

x
=>v2+— 1

4

=>4y2+x2=4
sec?0—tan20=1
(sec 8+ tan B) (sec B —tan B) =1
1

3

J3(secO—tan ) =1=> secH — tan 6 = (1)

secO+tanO= ~./'3T (Given)
Addingegn. (1) and (2)

(2)

1 4 2
2sec8—\ﬁ+ﬁ=>29m8—ﬁ :s&:ﬂ—ﬁ
NG

Scosh="——
2

31
Therefore, sin®=+1-cos’> 6 = 1—z=—

2

63° 14'[%) [1 minute =60 seconds)
297

=63° 14+1? =63° — 7] =63+
20 20 20x60
[1 degree =60 minutes]
[75397J°
= =
1200

75897 =« ) [2311 Jf
b4 T
AB=AC

1200
.. ZABC=/ACB

(1)

B C

[opposite angles of equal sides are equal
AC=ADand BA=AC
o ZACD= ZADCand ZABC=ZACB A2)
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39.

40.

41.

@

@

(b)
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In a triangle,
ZABC + ZADC + #DCB=180° (Angle sum property)
ZABC+ ZADC+ ZACB+ ZACD=180°
2/ACB+2/ACD=180°

[Fromeqn. (1) &(2)]
S ZBCD=90°orm/2

costa sin'a _

=1
coszﬁ sinZB
= cos* o sin? B + sin? o cos? B = cos? B sin” B
= cos? a0 (1 —cos? B) + cos” B (1 — cos? a)?

=cos’ B (1 —cos?p) 42,
= cos* ot —cos? o cos? B + cos? B — 2 cos? o cos® B
+ cos* o cos® B =cos® B —cos* B
= cos* @ —2 cos? o cos? B +cos* =0
= (cos? o —cos? )2 =0
= cos? o= cos? B
= sin? a=sin? B
Then cos4B+sin4B
cos’a sin’a
coschoszu sin2[3 sin?a
2 T2 43
cos” o sin” .
= cosZ B +sin f=1
sinf—cosB+1
sinB+cosB—1
Dividing Numerator and Denominator by cos 6
sinB_m59+ 1
_ cosB cosB cos® _tanB-1+sech
sin8+w59_ 1 tan 6 + 1 —secB
cos® cos® cosB
_ (tanB+secB}—{sec2 0 —tan” 0)
tan B —secO+1 44,
_ (tan +secB)[1-secH + tan O]
B tan@ —secO+1
=tan 0 +secB 45,
sin B 1 1+sinB
= + =
cosB cosB cosO
In AABC
tanu::—ﬁ 1 46.
9 (1)
In AABD
h
tanp=—
P 16
A
h 47.
a B
B——9——C D
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(@)

®)

@

@

©

o+ p=90°(given)
B=90-a

h

Since, tanf=—
B 16

h h 16
tan(90—a)=— to=—ortano =—
n(90—a.) 16:>c0a léor no P —(2)
Fromeqn. (1)and(2)
B 16 12 —16x9=> h=12feet.
9 h
If sin” o = cos”
tan® o = cosa
Now consider, cot® o — cot® o

= L1 (Since cota =

)
)
tan®a  tan’a tana

Substituting for tan?a. with cos o from (1) above

equation will be

1 1 _l—cosza_sinza_tanzu_
cos’a cosa cos’ a cosa  cosa

(1 +tan B + sec 8) (1 + cot 8 —cosec 6)

[ sin® 1 ]( cos® 1 J
=1+ + 1+ -
cosB cosO

sin@ sin6
:[sinﬁ+ms@+l}[sinﬁ+msﬁ—l}
cosB sin @

|

_ (sin0+cos0)” -1
- sinB cosB

_ sin2 El+c0s2 0+2sin0 cos0-1 _ 2sinB cos® _
- sinf cosO

sin@ cos 0

tan 1° tan 2° tan 3° ... tan 89°

=tan 1°tan 2°... tan45° ... tan (90° -2 ) tan (90° - 1)
=tan 1°tan2°... 1...cot 2° cot 1°

=(tan 1°cot 1°) (tan 2° cot 2°) ... 1 =1

4tan? 0 +9 cot2 @

= (2 tan 6)” + (3 cot )

(2tan B + (3 cot )’ — 12+ 12=(2tan 6—3 cot0)> + 12
. Minimum value = 12 because (2 tan -3 cot 0)>>0

. 1
sinf® —cos B = >

sin 8+ cos B=x.
On squaring and adding.

1
2(sin?0 + cos20) = 1”2

17 J7
=2—-—=— =—
=x 1 3=,
7 .
cosec B —cot 6 = 2 (1)

cosec” B —cot?0 =1
= (cosec 0 + cot 0) (cosec 6 —cot B)=1
1 2

= cosecB t+cotb= ——m=—
cosec—cotb 7

(i)
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On adding both equations.

) o= 142 2944 33 3. ©
COSeCU=5"7""14 14

oo 5
= cosec 0= —¢
2 sin’23 v
sin ° .2 2 2
48. —.——(sm 23 +cos 23")—1311 23°
© sin® 23° cos® 23° B 100 metre
) s AB=hmetre
= 2sec”23°—1—tan" 23° ZACB=30°
= (sec? 23°— 1)+ (sec 23°— tan> 23°) BC= 100 metre
AB
= tan” 23°+1 =sec” 23° S tan30°= —
49. @ 4 BC
' 1_h 10
., :>\/§ 100 = —ﬁmetre
54. (b cos90°=0
o > soc0s 1%, cos2°.... cos 179°=0
B 45°N 30 D 55. () sin225° +sin265°
x ¢ 10m =sin?25° +sin2 (90°—25°)
2 =sin? 25° + cos? 25°= 1
From AABC, tan45°= —=h=x 56. (c¢) mradian=180°
X
In AABD, tan30° = ——=—" -~ Lradian=
’ x+10 h+10
180x7° 630 3 3 180"
1 h = 2; == 57500 = 57O 60" = 570
3 h+10 .
— =57°16'—x 60"'=57°16'22"
h=53+1)m T
56inB—3cosd 5xi—3 57. (c) sinB+cosecB=2
—Va - 1 1
50. cosh _ _Stamb-3 ___ 5 _ irx s L= ay — =
@ 5sm0+20050 “5um012  sil,, 6 ifx+ = =2thenx™+ =2
cosf 3 1
ssin@ + —— =2
51. @ xsin8+ycosﬁ=.f13+y2 sin@
Put x=sin @ - sin% + 1 _5
y=cos 0 in the above equation, we have S-S sin0
sin 0+ cos® B =+/sin” 0+ cos’ B 58 () secO+tanB=2+.5 (D)
=1=1 As, sec?B— tan? B =1
=>x =sin 0 & y = cos 0 is the solution of above 1 | 2-5
equation. Now, on using x=sin 6 & y=cos 8 in O—tan B = - x
s TR 45T 2445 245
cos B+sin 6 1 i
a’ b xrey? _2- 1 S _ (2+4/5) ... (ii)
yroat 1 Adding eq. (i) and (ii),
=5t 5=— 3
a- b~ sin"B+cos” 0 2sec 6= 245
2 2
x° oy 1
—+—==1 = sec 0= orcos 0= —=
= 2 L2 NG 7
52. (@) 2cos20=1
. 2 1 2
1 sinf@=+l-cos“ 0 = , ——=—
cos 20 = E 5 .\/5
0=30° 0 B+ c0g B = —= o=
- + - —t—— =
00[30(’:@ sin Cos JS— \jg ‘\/5
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.. Expression =tan 1°, cot

59. ()
60. ®)
6l. (b)
62. (c)
63. (a)
64. (a)
65. )
66. @
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tan 89°=
tan 88°=

tan (90°—1°)=cot 1°

tan (90° —2°) =cot 2°

1°,tan 2°, cot2?...tan45° =1
[ tanB.cotB =1]

1
sin(A-B)= > =sin 30° = A—B=30°

1
cos(A+B)= E=cos 60°=A+B=60°

L A+B+HA-B=30°+60°=90°
=2A=90°=A=45°
LA-B=30°

I5xt =

180 12

Maximum value ofasin®+bcos® = /2 | ,2
.. Maximum value of 2 sin 6 + 3 cos 6

=22 432 =13

(1+sin o) (1 +sin B)(1 +siny)=(1—sina) (I —sin )
(I —siny)=x

XX = (1 + sin o) (1- sin a) (1 + sin B)
(1—sin B) (1 +siny) (1 —siny)
x2=(1—-sin? o) (1-sin? B) (1 —sin?y)

x2 = cos? o cos?B.cos?y

= X == Ccose.. cos B . cosy

A

=B=A-30°=45°-30°=15°= radian

C
ZBAD=60°
. ZBAO=30°
ZABO=60°

0A f3
nsin60°=—— = T x8
sin 60 AD = 2 b

L OA=43
= g,/3 metre

tan(—]:E
4

=0A

c.cotB = i
3

;s cosec?@—cot’ @ =1

= cosecO =1+ cot?

T

Expression

1 1 1 1
+ =—F—+ 5
sec”® cosec O

l+tan’® l1+cot’®
=cos?@+sinZ0=1

67. @

68. (a)

69. @
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A
12m
B E[
24 m 24 m
C D
BC=ED=24m
L AE=AD-ED=36m —-24m=12m
In AABE,
. AE 12
Sin60° = —=——
AB AB
= ﬁ 12 = AB —2——8J_ m
2 AB B

tan @ =n tan f§

1
=tanf =—tana
n
n
=»cotpf =——— and
tana

1
sinoo=msinf=sinf =— sina
m

= cosesf =
sina
.. cosec’p —cot’B =1
m? n’
= - =1

sino tan® o

IIl2 I]2 COSZCL

= =1

sin? o sin” o

m2 —n?cos? o
sin“ a
= m?—n? cos? a.=sin’a
=1—cos’a
= m?— 1 =n? cos? «— cosa
=(n2—1)cos’e
2 mz—l
= 08" 0 =—
n-—1

Expression
1 1
sin 0

cosecO—cotO

cosec 0—cot’ O
= —cosech

cosech —cotO
=cosec O +cot O —cosec B =cot O

[cosec% —cot’0= I; _l = cosecﬁ]
sinf

www.jkchrome.com



70. ()

71. (a)

72. ®)

73. (c)

74 (d)

75. @
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cos B +sin B = /7 cos B

On squaring both sides,

cos?0 + sin0 + 2cos 0. sin B =2 cos? O

= 0520 —sin?0 = 2¢cosH. cos O

= (cos O +sin 0) (cos 6 —sin B) =2 sin 6. cos O

= /2 cos B (cosB —sin6) = 2sin 6. cos O

2sinf.cos® _

«Ecose N

2
cos*® —sin* 0 =§

=cos0—-sinB = 2sinB

= (c052 8 +sin’ B)(cos?‘ 8 —sin’ 0)= %
2 -2 2 .2 .2 2
= cos” B —sin B=§ = l—sin” 0—sin 9=§

= 1-2sin20 = 2
3
sin53° , cot 65° ‘ sin 53°
c0s37°  tan25° ’ cos37°
sin53° tan 25°
= x
cos(90°-53°)  cot(90°-25)
sin53°
sin53°

tan 25°
cot 65°

tan25°

tan25°
[ cos (90°—8) =sin O and cot (90° — 6)

= tan 0]
3
% _l+v’§xl+\/§
G143 1443
22
(1+43)7 1434243 4423
TP By 1-3 2

-2(2+43)
p—J f:

1
cos 60°+sin60° 5
cos60°—sin60° 1

~2+53)

cot+ 5. cot10°.cot15°. cot 60°. cot 75°.cot 80°.cot 85°

(c{::-s2 20+ cos’ 70° y+2
cot(90° —85°).cot(90° —80°).cot(90° —75°).
cot 60°.cot 75°.cot 80 cot 85°
(c(:;s2 (90°=70°)+ cos” 70° )+2

1
_cot6’ 31 B B

1+ 3 3B B 9
Let angles are 2x, 5x and 3x.
2x+5x+3x=180°
(sum of interior angle of triangles is 180°)

10x=18°
x=18°
.. Least angle in degree=2x=2 x 18 =36°

T bl
1 = —x 36°=—
Inradian 180° 5
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76.

77. (a)

78. (a)

79. (a)

Xx=acosB—-bsin0

y=bcos B +sin 0

x>+y> =(acos @ —bsin 8)> + (b cos 8 + a sin 0)°
=a2cos? B +b?sin? O +alsin?0+b%cos? O

=aZ+b?

tano+cota=2

1
tana+ ——=2 =tana+1=2tana
tan o

= tan*a—2tana+1=0

= tan’a—tana—tan o+ 1=0

= tana(tana—1)—1(tana—1)=0
(tano—1) (tana—1)=0

tana=1
Now, tan” o+ cot” o.=> (tan o) + T=1+1=2
(tana)
A
125 m
45°
C B
45°—AB I—AB AB=BC=125
tan _BC=_BC= =BC= m
A
X
30° 60°
B lkm D<€<— y——C
In AADC,
X X
Tan 60°= —= /3 =—
Y y
x :
=y= 5 (1)
In AABC,
X | X

tan 30° = ﬁ:$=ﬁ

= \Ex=y+l=> ﬁx =i+1

NE)
= @x—%=1= X(ﬁ—%]:l
NG

= XX—=1=x=—m

5 3
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80.

81.

82.

83.

84.

85.

@

(©)

@)

@

@

©

cos> A(sinA + cosA)

3 cos 80°. cosec 10° + 2 cos 59°. cosec 31°
=3 cos (90°—10°). cosec 10° + 2 cos (90°—31°).
cosec 31°
=3sin 10°. cosec 10° +2 sin 31°. cosec 31°
=3+2=5
[+ cos (90°—
-+ radian = 180°

: 3—nrad1ans @x?j—Tt =
¥ g T 5

0)=sin0; sinB.cosecd =1]

108°

tan® +cot 6 =2
On squaring both sides,
(tan 0 + cot 0)’ =4
= tan20 + cot? O + 2tan 6 cot 0 =4
= tan’@ +cot’0=4-2=2
xcosB—-ysinB=2
xsin®+ycos =4
On squaring both the equations and adding
x%cos? 0 + y? sin2 @ — 2xy sin 0. cos O

+ x2sin? 0 + y? cos?0 + 2xy sin@ . cos®

[tan B. cotO=1]

=4+16

= x? (cos? 0 + sin? 0) + y? (sin? O + cos? 6) =20
=x>+y*=20

sin?0—3sin@+2=0
=sin?0-2sinO—sin@+2=0
=sin O (sinf-2)—1(sin6-2)=0
=(sinB®—1)(sinB8-2)=0

= sin B=1=sin 90°

=0=90%°andsin O = 2

lmseczA{sin A —cosA)

_ cos? Asin? A[
= cos?A sin?A l
= cos?A sinzA[

e
sin® A—cos” A

sec? A(sin A +cos A)
(sec2A — cosecA)
sinA —cosA ]
4+

N sin? A(sinA —cosA) :l

sin A +cosA
sin A —cosA

sin A +cosA
(sec’A — cosec?A)

(sin A +cos A)2 - {sim!;—{:(‘.;sA}2
(sin A —cosA)(sin A+cosA)
(sec2A — cosecZA)

2sin® A + 2cos> A][ 1 1 ]

sin® A —cos” A cos> A  sin? A

(sin2 A +cos’ A\
_ [sin2 A —cos? A)

=2x1=2

)

19 www.jkchrome.com

sec?0 +tan?B =7
1+ tan?0 + tan20 =7

6
2 =—=3
tan-0 >
for 0593% tan0=1/3

=60°==

87.

88.

89.

90.

91.

92.

93.
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©
@

o)

@

)

(@)

B 354

sin?x + cos?x — 2(secx —tan2x)

1-2(1)=—1
S
& 50m
= m 2~
30°
20m
30°
X

120

300_2 —_— —
tan = X =>\/§— =

x= 203
a’ b?
a’sin’0 ) | b’tan’0
cosec?0 — cot?0 =1
sin 25° cos 65° + cos 25 sin 65°
tan” 70° —sec” 70°
B sin (25° + 65° ) sin90°
-1 (-1
4cos’@—4cosB+1=0

(2cosB-1)>=0
or,2cos =1

=-1

= cos(-3|=l ;0=60°

Hence, the value of tan (6 — 15°) = tan (60° — 15°)
=tan 45°=1

(rcosB— 3 Y (rsinB—1)>=0

On comparing, we get

(rcosB— 3 =0=rcosb=f3 ()

and (rsin8—1)2=1=rsin =1 ... (ii)

On dividing (ii) from (i), we get

rsin@ 1

1
rcosd J_ =tan 0= V,'g =0=30

fromeq (i), rcos 6= /3 =>rcos30°= 3
_ f _B,
=7 cos30° NE) B
2
rtanO+secO rtan 30°+sec30°

“* rsecB+tan®  rsec30°+tan30°

un|.l.‘-

1

5

+

& MH -

$|| s
fm|

o3
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94. (¢)

A
o
E QY ] B
30°
10 m 10 m
D C
ED=BC=10m

AB
In AABE, tan60°= —
EB

ﬁ:%:AB:ﬁEB (1)

In AEBC, tan 30° = =
n Lan30°= o

110
J3 EB

Putting value of EB in (1)

AB=3(104/3)=30m

AC=AB+BC=40m
@ (sin? 1°+sin? 89°) + (sin?2° + sin? 88°) + ...
+ (sin? 44° + sin? 48°) + sin? 45°
= (sin? 1° + cos? 1°) + (sin? 2° + cos? 2°) + ...
+ (sin? 44° + cos? 44°) + sin” 45°

EB=103m

95.

|

1
=l+l-l~....+l(44-tirn&|;)-!—E=442

(cosB +sin9](m52 0+sin® 0 —sinOcos 0)
(cos0+sin0)

96. (c)

(cosB —sin B}((:os2 0 +sin’ 0 +sinBcos 0)
(cosB —sinB)
=2 cos? B+ 2sin” B —sin B cos H +sinB cosd =2

97. (ﬂ) A
h

45° 60°
D™ 30m C X B

h
In AABC, tan60° = —
X

h

=5

In AABD, tan 45°=

(1)

30+x
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1= h=30+
30+x O *
Putting value of x from (1)
h
=30+—F
SRR
3-1
or h(vrﬁ ) =30=h=15 (3+\/§) m
X
98. @ sinl7°= ;
2 2_ 2
X -X
cos 17°= \|1-—5 = Y
y ¥
sec 17°—sin 73°=sec 17°—cos 17°
y Pox2 Yoyt ax? 2
Ty -2 y = },Jyz_xz —y\[yz_xz
99. () cosecO +coth = 3
1 cosB
sin®  sin® V3
1+cos0
sin@ =3
2(:0529
2
ZsingcosE =3
2 2
]
cot— =
;=3
13DE =7 E—30"‘8—60"
2 32 T
B 600 i
cosec B = cosec 60° = N
100. (¢) coso+seca= .f3
taking cube both sides
cos’a + sec® a + 3 cosa seco (cosa + seca)
=35
cosPa+secd ot 343 = 3,3
cos’a+sect a=0
101. (@) sinB +cosB= /2 cos@

sinB = {«}’5—1) cos B
1

COIB=\/5_1

1 2+
9:—x—=ﬁ+l
=B 21
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102. (a)

30° 45°
B 10m D<¢<— x——>C

In AADC, tan 45° = X::»l=l =X
X X

In AABC, tan 30°= ——
X

+10
1 y

= JE_,=J(+10
= Bx=x+10=x(H3-1)=10

10 N
3+

:ﬁy=x+10

10

103. @

45

=y ..

i=5(J§+1)m

Be——x———»lle——40—»

Let S, and S, be the two different positions of sun and

AB is the tower

INAABC
tan45° =
h=x
In AABD tan 60° = <140
h X
V3= 3020 " x+ 40
(V3-1)x= 4043

Bl el 3-1
=20J§[J§+1)=20(3+J§)m

2 sino+ 15 cos’oe=7 where ot is acu
= 2sinot+ 15 (1-sin?o) =7

= 2sino+ 15— 15sin20—7=0

= —15sinfo+2 sina+8=0

= 15sin?0—2sinoi—8=0

104. @
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h
— (-~ tan45°=1)
X

40¥3 A3+1_ 40V3 (3 +1)

te angle

105. ()

106. (d)

107. (a)

www.jkchrome.com

Letsinot=t

So 15t2-2t—8=0
152 —12t+10t—8=0
3t(5t—-4)+2(5t—-4)=0
=5t—4=0;3t+2=0

t= %on: —g

4

sosino=—
5

(—ve value not possible)

sinf +sinZ0=1

= sinf =1 —sin?0

= sinf = cos?0

Squaring both sides

= sin?B = cos*d

= 1 —cos?® = cos*0

= c0s20 +cos?B =1

Let height of the pillarish m
InAACD

tano = Ll
12

In AABD h

h
tan (90 —o) = 77

h={/27x12 =18¢cm

2T 2T

. T T
tan® ——cos” —= X siIn—cos—tan —
4 3 4

T T
tan—=1; cos—=
4 3

b3 | =
=

tan%:ﬁ
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108. (b)

109. (a)

110. (c)

111. (c)

112. (a)
113. (a)

114. (a)
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31 31
Mo, - X2 __
2 2 2 2
2443 2-43
_J_z 2 _2+~ﬁ+2—v"§
32+l 32—1 B+l b1

_ @+ 3)WB-D+2-V3)B+D) _ 43-243

WB+DRB3-1) 3-1
243
- i -9
2
sinB+cosO
sinf—cosO
By componendo and dividendo
2sin® _ 4 _
2cos® 2
So,tanB=2
. 1
sin0=(1-cos?0)= | 1— 5
sec” 0
2
B sec’0—1 B tan” 0 B (2) 4
sec’®  l+tan’@ 1+(2)2 5
sin20 = g=sin 60°
= 20=60°,
6=30°
sin 39=sin3{30°)=90°=sin90°=l
a+tB=90°"=p =90°-a
tan o
. 2 . 2
—IanEn +sin” @ + sin“ P
tan . 2 . 2
= —————+sin" (90—p)+sin
tan(90° - o) (90~p)+sin”p
ta:
= nu+c052[3+sin2]3 =tan’a+1 =sec’
cota

The maximum value of sin*0 + cos*0is 1.
Tan 4° tan 43° tan47° tan 86°
Tan (90°—86°) x tan (90°—47°) x tan 47° x tan 86°
=cot 86° % cot 47° = tan 47° = tan 86°
=1
cos” 45° cos® 60°
sin® 60°  sin® 45°

RERONENE)

_ tan” 30° _ sin® 30°
cot’ 45°  cot’ 30°

LECRAY

141 21 1 1
—X—F =X —————X—

273741 3 473

2,1 1 1 8+6-4-1_9 3
323127 12 12 4

115. (@) xcosB—sinB=1
xcosB=1+sinbH

116. (c)

117. (c)

118. (c)

119. (b)

120. (a)
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_1+sin® (1+sin@)’

h cosB B {;0529

, (1+sin)® 1+sin8

2= orsmy) _ rsmb
1—-sinZ@ 1-sin@

= x?(l-sin B)=(1 +sin 0)

x2—x2 sinB=1+sinB
x2—x%sinB-1-sinB=0
x2—(x2+1)sinB=1

C

B
300_ E
cos = AC
AB=AC xcos 30°
= lﬁxg =8.66m
Given that

2sin20 + 3cos0

=2(1-cos?0) + 3cos?0 =2 — 2cos?0 + 3 cos’0
=2+ cos’0

For minimum value cosf= 0

Minimum value of 2sin0 + 3 cos?0=2

Let angles are x and y rad.
x—y=36° (1)
o 22
xty=-5

22 180 440°
+y=—X—= =140°
Xty=-"g - (1i)

Now, on solving each (i) and (ii), we get
x=88° and y=52°
So, smaller angle =52°

sin® 22° + sin” 68°+ cot? 30°

= sin(90° - 68)° + sin” 68° + cot” 30°
= cos” 68°+sin” 68° +cot? 30°

= 1+(B3)F =1+3=4

tan(460 — 50°) = cot(50° - 0)

= tan (40—50°)=tan (90—(50°-0))
= 46-50°=90-50°+6

= 36=90°;6=30°.
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121. (¢) S5sinB=3

B
3
sinf=—= P
5 H 50 m
B= 57 -3 =16 =4
4 5 300 450
tan0=— cosf=— = secO== D S -
4’ 5 4 x C A
50
5.3 InAABD = tan30°
Now secO-tan® 4 4 _2_1 50+x
" secO+tan® 5.3 8 4 5043 =50+x
_+_
4 4 5043 —30=x
122.0) A x=50(+/3-1)
cos’ 0—3cos0+2
75m R27.d — > =1
sin” 0
> (;0529—(:058—2(;058+2_]
B — =
l—cos™ 0
cosB|cosB-1|-2|cosB-1
AB (1—cosB)(1+cosb)
E=B_C (cosB—2)[l—cosﬁ) B
- égzjos (1-cosB)(1+cos0)
(2 —cos 8)=(1 + cos B)
AC = (BC) +4B* 2cos0=1
1
AC = 1{(?5)2 +(40)" = 4/5625+1600 cos B= 3
= /7225 =85¢cm. 6=060°

123. ) SecO+tanO=p () 128.(c)

We know that sec” 0 —tan” 0 = 1 (

= (sec O —tan B) (sec 6+ tan B) =1 129. (b) cot 17°Lc0t 73° cos?22° +
Now, Put the value of sec @ + tan O =p

1
cot 17°sec” 68° J

1 cot 17° (tan 17° sin?68° + tan 17° cos’68°)
secB—tanB=— (i) cot 17° tan 17° (sin?68° + cos?68°)
. P ) ((1)=1
Now, solving eqn. (i) and (i) 130.() tan(5x—10°) = cot(Sy+20°)
1 1 tan (5x—10°) = tan (90° -5y —20°)
sccB:E(P+—] 5x—10° = —S5y+70°
pJ Sx+5y= 80°
124.(d) Hour hand covered in 12 hr =360° x+y= 16°
3]“:%)(3 — 90° or g 131.(a) LetBC be the width of riverin AABC

AB
— o =tan45°
X yz_xz BC an A

125. (a) Sin3l°=; cos°3l=T @_1
sec 31°—sin 59 BC 300 0
sec 31°—cos 31° BC=200 45 60
2 2 4 5 2 N In A ABD C B
=W yoyEx X AB .
Jyz — ¥ y‘\/yz _xZ y yz X2 E = tan60
AB
126.(0) InAABC — =tand5° _ 200
AC BD—J?—’
AB
—=1 AC=50m 200
' DC= 200+ —F%=
50 ﬁ
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InAADC

sin? 2° +sin? 4° +sin? 6° + ... + sin? 86° + sin® 88° +sin? 90°

132. )

133. @)

134. (b)

135. (b)

136. (c)
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AC=50m

AC
——=tan30°
DC

S0_1

DC 3

DC=503

in AABC

AC_amase D c B
BC

BC=50

BD=50+503 = 50 (1++/3)=50(2.73)=136.5m
cos 53° —sin 37° = cos 53° —sin (90°-53°)
= c0s853°—co0s53°=0

5
cosech + ==
cosech 2
Squaring on both sides
) 1 25
cosec B +——+2=—
cosec 0 4
cosec’d + ! - +2—4=é—4
cosec 0 4
cosec?d + — 2= J
cosec 8 4

9
(cosec O —sin 0)? = 7

(cosec B —sin 0) = E

3
cosecH —sinh=—

2
tan® —sinB=n
tanO+sinb=m

m? —n? = (tamﬂ'+sinlf-))2 —l(t:ane—'s.inﬁ}2
=2tanOsin O +2tan Osin O

sin” 0 “/sinz 6 3 isin2 B(l-ms2 )
cos’ 0

=4 =4 -
cos’ 0 4V

cos®
= 4\(13112 0(1- cos> 0)= 4Jtan2 0—tan0cos’ 0

= 4/tan O —sin% @ = 4~/mn

1
—cot A

cosec A(sec A —tan A)

1+(se:cr—'&—tar1A)2 }
2

2
(se--::2 A-tan? A)+(sec A—tan A)

1
=—cotA
2 cosec A(sec A —tan A)
1 tA
__x- =% % [(sec A+ tan A)+ (sec A—tan A)]
2 cosec A

= %xcosAx(ZsecA) =1

137.(c)

= sin? 2° + sin? 4° + sin? 6° ... sin? (90° — 4°) +

sin” (90° —2°) + sin’ 90°

= sin?2° +sin?4° +sin® 6°+... + cos? 4° + cos? 2° +

sin? 90°

= (sin22° +cos? 2°) + (sin2 4° + cos? 4°) + (sin 6° +

cos? 6°) + sin? 90°

= (1+1+....22 terms) + sin? 90°

= 22+1=23
138.(a) LetED=xcm E ——————
In AABC 60
AB=BC cot 30°
AB= 103
and
AB=DC=10\3 D LYANg
and R
In ADEC R4
DE=DC tan 60° 10 e 10
DE= 1043 x4/3 /’
=30cm A30°
and AE=AD+DE A B
= AE=30+10=40¢cm
139.(d) tan B +secO=2 (Given) (1)
tan? 0 — sec? 0 = —1 (Identity)
(tan 6 —sec 6) ( tan 6 +sec 6) =—1
1
= tanB—ser.:B:—E .. (it)
Adding eqn. (i) and (ii)
3
2tan 0=—
an 2
tanE):é
4
cotA+tan B mtAertB
140. (a)
cotB+tan A 1
cotB+
ot A
cotA.cotB+1
__cotB cot A
= cotA.cotB+]1 = ——=cotA.tanB
_— cotB
COtA
2
141. & [cosecA+th]
2
1 _ sin” A
= ( ! +ﬁ] (1+cos A)*
sinA  sinA

1-cos’A  (1—cosA)(1+cosA)

- (1+003A}2

_ l-cosA

" l+cosA
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142. (b) cos 0 —sinf = %

= —sinzﬁ—sin8=i s sinzﬁ—sinﬂ—% =0

= 4sin>0+4sinB-3=0 = (2sin O—1)(2sinB+3)

. 1 3
sinB = 5 orsin 0 = —5 , which is not possible

1
oosin?B= —
2
143 sin2A
- @ 1+cos2A
2.sinA.cosA  sinA A
2c0s” A T cosA
144 [ sec A ]2
- @ cotA+tan A
( 1Y
__COSA [ 1 sin A cos A
- C?SA sinA cosA  gin® A +cos® A
sinA  cosA
= (sin A)? =sin? A
=(1—cos?A)
145 l+tan A.ta [A) ?
dJan| — )=
- (C) 2
sin A y sin(A/2)
= cosA  cos(A/2)
+sinA 2sin(A/2).sin(A/2)
b4
cosA 2sin(A/2).cos(A/2)
sinA  2sin’(A/2)
= 1+ X -
cos A sin A
1—cosA 1 cosA
4+ ———=1+—- =secA
= cos A COsSA CcosA sec
146. (c) cosec 2A + cot 2A
1 cos2A 1+cos2A
= +— = -
sin2A  sin2A sin 2A
2
— A
[l+2-::c-s A 1) — C?S — cotA
2sin A.cos A sin A
147. (a) Here,
A=30°,B=60°and C=135°

then,
sin’A + cos’B + tan®*C — 3sinA cos B tan C

sin?30° + cos*60° + tan? 135°— 3 sin 30° cos 60° tan 135°

[%)3 +(%]3 +(=1? —BX%X%X(—I)

3 1+1-8+6
+ —
8

25 www.jkchrome.com

;

148. d

149.

150. (a)

151. (b)

152. (b)

153. (b)
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tan2@ + cot?0 + sin?0 + cos’0 + sec?0 + cosec?O
= sin?0 + cos?0 + tan?@ + 1 +tan?0 + cot?0 + 1 + cot?0
= 1+1+1+2tan?@+2cot’0
= 3+2 (tan’0 + cot?0)
= 3+2%x2=3+4=7
cosecSA — cot®A — 3 cosec? A cot’A
= (cosec?A)’ — (cot?A)? — 3 cot?A. cosec’A
= [(cosec’A — cot’A) ((cosec’A)? +(cot?A)?
+ cosec’A cot’A)] —3 cot’A. cosec’A
= 1 [(cosec’A) + (cot?A)’ — 2 cosec’A cot’A
+ 2 cosec?A cot?A+ cosec?A cot’A)]

— 3 cot?A cosec?A
cot?A)? + 3 cosec’A cot’A]

— 3 cosec?A cot?A

= [(cosec’A —

= (cosec’A — cot’A)?
=(1P=1.

‘]secA—l
x
secA+1

B secA—1

secA-1
secA-—1

secA -1
\/seczA—l

— _ secA-1
V"tanzA © tanA
= cosec A —cot A.

_secA 1
tan A tan A

1
tan A= —
2

2tan A 2x

_Ix4 4
tan2A= | _ -

3 3

tan’ A 1—

Bl =ra | —

1
tan B= 3

tan 2A + tan B
l-tan2A tan B

i s gy
O =05
an [ 2 ] (1 :l:o?A)

_ sinA

" (I+cosA)

(1+sinA)
cosA

~tan (2A+B)=

2sec A —
then,

2 (1+sinA) 2-1-sinA
cos A COos A cos A

1-sin’ A
cosA(l+sinA)

1 sin A y (l+smA)
(1+sinA)

CcosA

_ COsA
l+sin A

_ cos® A
cosA(l+sinA)
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o 3 3
154. (b) Sec[—4)=x 159. @ - cosB:%, ms30°=%
-5x180° s cosb = cos30°
ec[T] ec(—225°) ooB=30°
=—sec (180° +45°) =—sec 45°= _ [3 Now, 30°+{p=§x 180°; =120° - 30°=90°
x=—2 s.osing=sin90°=1.
| . 160. (¢) A
155. @ 1 cos® = 1+cosH
sin® sin® sin®
sin_f 1 \? 3
= 14+cosB’ oW Lcnsec9+cotBJ B 7.5m C

Let AC is a ladder and AB is the height of the wall.

[ sin® )7‘_ 1-cos?® _ (1-cosh)

. . 12
1+ cos (1+(‘:058}2 (1+cos0) Now, in AABC, sin(0) = —3

l1-cosO cosO = /1 —sin?

—
I+cos6 12 169-144 _ [25
156. (d) sec O +cosec 0= /2 sec (90° — 0) 13 V169

= sec 0 + cosec 8 = /2 cosec 6

= sec 0= (\E—l)cosece - tanB= sin =E=E
0 cosb 5 5
52;292(’5_1) 13
From AABC, tane-AB EzA—B
1 A2+1 BC 5 75
— cotB = b =(~Jf+l) 12
V2-1 2+ AB=-2x75=18m
157. (b) sin(6+23°) = cos 58°
sin (6 +23°) = sin (90° — 58°) 11
sin (6 +23°) =sin 32° o Sin30°— cos60°+cot2 450 55+
0+23°=32° . (© — ———= -
§=32°_23°=go c0s30° — tan 45° + sin90 %—Hl £
1
cos 58 = cos (5 % 9°) = cos 45° = 5 2 2B
L B3
158. @ xsin0=53 =D 162. (@) tan3x=cot (30°+2x)

5 cot(90° —3x) =cot(30° + 2x)
andx cos 5,3 = 3 -2 90°—3x=30°+2x
Squaring both equations 60° sz +3x = Sx=60°
x=
x%in%):% -0) 163. ) D
25
and x” cos” 0 = ”y e (4)
Adding both (3) & (4) equation, we get
xz(sin29+00529)=25><3+2—5 A60°
4 A cA————— ) =}
2= 75 25 , 100
X =—+— X' =—
= 4 4 4 12m
10
= x=-

Let AB is the height of the building and CD is the
height of the tower.
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164. (b)

165. (a)

166. (d)

167. (a)
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Angle of elevation ZDAE =60°
and angle of depression ZCAE =8

FromAAEC,tanB=E=>3— 12
AE 4 AE

[ CE=AB=12]

AE=16m
. DE
Now, in AAED, tan 60° = —
AE

DE
3= —=DE=16/3m=2768m
(ET:

Height of the tower CD=12+27.68=39.68 m
0=9°=100=9%10=90°

Now, cot8 - cot20 - cot30 - cotdB - cot50 - cot6h - cot70

- cot80 - cot90.
= cotO - cot20 - cot30 - cot40 - cot (90°—40)
(90°—38)- cot (90°—20) - cot (90° —6)

=cotB - cot20 -cot30 - cot40- tan 40 - tan30
tan
p— 1 . l - 1 - 1 -
" tan® tan20 tan30 tan40
tan40-tan 30-tan 20-tan6-=1.
sin (ou+ B)=1=sin 90°
soot+ B=90° A1)
1
and cos (o — )= 3= cos 60°
a—p=60° (i)
from (i) and (i1), we get 2c.=90° + 60°
150°
= =75°
4=

B=90°—a=90°-75°=15°

l-sinx
—— =a—tanx
l+sinx

=a—tanx
(I+sinx)(1 =sinx)

\,(l —sinx)(1-sinx) _

cos X
sec X—tan x=a—tan x
CLa=secx.
sinB 4
3sinB-4cos 0 T cosh
3sin O +4cosO 3‘31118 4
cosB
2
_3ane-4 X374 o4 9 o
3tan O + 4 3)(%_'_4 2+4 6 3

- tan20 -

168. (c)

169. (b)

170. @

172. @
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We know that sec 6 = L
cosB

and cosec 6= L
sin@
Now, sec 40 = cosec (6 + 20°)
1 1
cos40  sin(B+20°)
sin (6 + 20°)=cos 40
sin (0 +20°)=sin (90° —40)
0+20=9°—46
6+20°=90°-48

50=90°—20°= 0= 7?0= 140
sin? 38° +sin2 52° + sin? 30° — tan2 45°

2
1
sin? 38° +sin? 52° + (5) -y’

sin? 38° +sin? 52° + i—l

sin? 38° + sin? (90° - 38°) - %
sin238°+c05238°—§=I—E=l
4 4 4
. 5
2sinB = 5cos0 = tanb = 5
sin @
sinO+cosO _ cosB+ _ tanB+1
sin@—cosh sinB_l T tanB=1
cosB
5+l
_2  _5+2_7
T5_,5-273
2

sin? 32° + sin? 58° —sin 30° + sec? 60°

sin” 32° +sin? (90° — 32°) —(%] +(2)?

sin? 32° + cos? 32° —(%J +4

1- (l)+4=4.5
2

sec (30 — 15°) = cosec 20

sin 20 =cos (36 -15°)

cos (90° - 20) =cos (36 —-15°)
90°-20=30-15°
56=90°+15°

6=21°
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173.(a) Infirstquadrant 0 <A<90° and, (sin A, cos A, tan A)>0

Now,6tanA=5 = tanA= 3

6
_sinA_ COsA
_ BsinA-4cosA " cosA cos A
cosA+2sinA  cosA 5. SinA
cos A cos A
5 8
RtanA—4 S[Ej_“

3
1+2tanA | 2(5) = 8
+ 6 3

174.(a) According to question,
A+B=45°
By adding tan in both sides.

tan (A + B)=tan 45°

tanA+tanB
l-tanA-tanB
tanA+tanB=1—-tan A-tan B

= tanA+tanB+tanAtanB=1
But adding 1 in both sides
l+tanA+tanB+tanAtanB=1+1
1(1 +tan A) + tan B(1 +tan A)=2

(1+tan A)(1+tan B)=2
2(1+tanA) (1 +tan B)=2 x 2= 4
If, x=4 cos A+ 5sin A and y=4 sin A— 5 cos A then x°
- ‘}; put the wvalue of x and y. On
+
(4 cos A+ 5sinA)’+ (4 sin A—5 cos A)
16 cos’ A+25sin? A+2.4cos A- 5sin A+ 16 sin’
A+25cos’A—2-4sinA-5ScosA.
16 cos” A+ 16 sin> A + 25 sin A+ 25 cos” A
16(cos” A+ sin® A) + 25 (sin” A + cos” A)
l6x1+25x1 = 16+25=41

tan 60° —tan 15°
176. _—
) 1+ tan 60°.tan15°

177. (¢) 3sec’x—4=0

secx= Jg = i =sec30°.
33

sox =300

175. d)

R R

= tan(60° - 157) = tan(45°) = 1.

178. ) 4cos’H—-3sin°0+2=0

sin’@ 2 0 (Dividing by cos’)
= ividin oS
cos’® cos’0 &

= 4-3x

— 4-3tan® 0+ 2secZ0=0

—d—tan’ O—2tan’ 0+ 2sec’ 0 =0
= 4—tan” 0+ 2(sec’ O — tan” 0)=0
—4—tan’0+2=0 (. sec’@—tan? 6 =1)

tan28=6:>tan8=~fg.
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179.(c) 3tan 6= 2/3sin6

3 in = 2J§sin8
cosB

3 43

= c¢osf=—es=—

25 2

= cos 6 =cos 30°
6=30°
Now, 2 sin”20 — 3¢os?30 = 25in?60° — 3¢c0s90°

2
=2x(£] —-3x0 =E
2 2

3secB+4cosB— 443 =0
Multiply by cos 0,

180. (@)

3+4cos0— 43 cos0=0
= 4 cos’0-— 4J§c058=0
=  (2cos0-+3)2 =0

3
= 2cosB= J§ =cos 6= %
= cosB=cos30°=06=30°
(cos19° +sin 71°)
181. (a) tan(45°—a)_ (sec19°+cosec71°)
cot(45°—o) tanl2°tan24°-tan 66°tan 78°
[cos19° +sin(90°—19°)
tan(45°—a)  [secl19°+cosec(90°-19°)
cot(45°+ o) tanl2°tan24° cot24° cot12°
. l_2c0319:25ec19

1
= 1-4=-3

182. (b) tanA+secA=% ... (i)

Aswe know, sec’ A —tanA=1
= (secA+tanA)(secA—tanA)=1

3
= 5 % (secA—tan A)=1

= secA—tan A= % ...(1)
Subtract equation (ii) by equation (1),
2tan A ——2—9_—4 El
2 3 6 6
= tanA= i=£
12 B
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183. @

184. @)

185. (b)
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So,H= P2+ B? = J25+144 = /169 =13

12 B B 12
colA=?=F,cosA—H=l3 and
H 13
cosecA=F—?
12 12
Hence, 10cot A+13cos A _10 5 +l3xﬁ
12tanA+5cosecA 5, 5 5 13
12 5
24+12 36
T 5413 18

sec B —cosec 6=0
sec B = cosec 0.
[~ (sec B =cosec 0) and 0O is acute angle]
S 0=45°
.. sec™0 + cosec’® = sec’(45°) + cosec’(45°)

=(2)? +(2)} =2+2=4

C
(90-8)
A 0
B
Z£4=90°
L LB+ £C =90°

-+ In a triangle the sum of all three interior angles is
180°.

. B+C B+C | 90° 90°
" sin -cos =sin -COS
2
=sin45°. cos 45°
1. 1.1
2022

3a= 15J3_ cm (where, a is the side of equilateral A)
a= 5-\@ cm

Let, height of equilateral triangle is /.
Then, h= ‘/_ “'/_ %543 =7.5cm

186. (a)

187. (a)

188. (b)

189. (b)

8 cm
oy}

.
A
10¢ B

In triangle ADC,
CD=12cm (
AD=5cm
LACT=ADP+CD?
=52+122=25+144
AC*=169

=AC=13cm

.- CG:GD=2:1)

4 (cosec?57 —cot?57) -0 —y=

b9 "=

w oo M|\Lé’

= y=

2sin?0 + 5 cosB—4=0
2(1—cos20) + 5 cosO—4 =0
=2-2c0s’0+ 5 cosb—4 =0

= 2cos28—5cosB+2 =0

= 2¢0s%0 — 4 cosh — cosB +2 =0
=> 2cos(cosf—2)— 1 (cosB—2)=10
=2c086-1=0 cosB-2=0

= cosO = 6=060°

!
2

l+2\/_

= cos 60° + tan 60° =

+,j_—

18m
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18
Distance of foot from wall = EX 5=75m
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