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SOLUTION

Q.1 The value of cos210° — cos 10° - cos 50° +

c0s%50° is
Correct option: (C)

c0s210° — cos 10° cos 50° + cos250°

1
= 2 (2C05210° — 2c0s10° cos50° + 2c05250°)

1
5 [1 + c0s20° — (cos60° + cos40°) + 1 +

c0s100°]

1
= 5 [2 + (c0s20° + c0s100°) — cos60° — cos40°]

B I

I
| =

1
<2+cos40O -5 cos 40° )

:(2)

N S

B
Q2 1fa= 16, b = 24, ¢ = 20, then cosE =

Correct option: (A)

a+b+ec 16 + 24 20
s = 5 = 2 =30

( B) s(s — b)
cos | =) =4/ ——=
30(30 — 24) /
16 x20

Q.3 cot [cosl(l)] =
25

Correct option: (D)

oo () oo ()]

_ _ T
{ cos 'z = cot 1—]

V1 — 22

[2 + (2c0s60° c0s40°) — cos60° — cos40°]

Maths
Q4 Ifcost/p+cost\/1—p+tcosty/1—g

= TW, then the value of q is

Correct option: (D)

Leta=cos! y/p,B=cost /1 —p
andy=cos' /1 —gq

S CoS O =4/p,

cosB=+/1—p

andcosy=\/1——q
-'-sina=\/Tp,sinﬁz\/ﬁandsin\(Z\/Q

The given equation can be written as

a+B+v=%§=a+B=%§—v

= cos (a + ) = cos (%Tﬂ-—’y)

= cos a cos [} —sin a sin

e (540) = -em (5 )
N NN

SCUEE

1
=0=y1-g-yg=1-q=q=q=75

Q.5 IfsecO +tan 0 =4, thensin 0 =
Correct option: (C)

secf+tan 0 =4

R 1 +sin0 4
cos 6 cosf
1-+sinf

= 0 0@ =

cos @

=4

. 2
(cos A + sin %)
2

cos? i — sin %

. 0 .6
= coS— +sin— = 4| cos — — sin —
2 2 2 2
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= 5si 4 3 =t 6.3
sing cos an o g
2tan £ 2(2 15
Now, sin 0 = ;9 = (5)2:_
1+ tan® 5 1_|_(%) 17

Q.6 The value of tan™!

V1422 41— 22 ||<1 <0
x| < =, x
V1422 — /1 — z2 2

Correct option: (A)
V14 z?++v1—a?
V1422 — 1 — 22

LetT=tan ! (

1
Put x> =cos20=0= Ecos_lx2

. T=tant V14 cos26 + /1 — cos 20
. =tan
v1+cos20 —+/1 — cos 26

= tan

v2cosf — +/2sin@

(
<

\/§c050+\/§sin0>

—_

Ecos_lx2

Q.7 If the angles of a triangle are in the ratio
1: 2: 3,thenitheir corresponding sides are
in the ratio
Correct option: (B)

Let the angles of the triangle be x, 2x and 3x.

Then, x + 2x + 3x = 180° = x = 30°

.. angles of the triangle are 30°, 60° and 90°.

“.a:b:c=sin30° sin60° : sin90°

1 V3
== :2":1=1:/3:2
2 2
2 3 4
Q.8 sin41 + sin“—w + sin4—7r + sin"% + sin?
5—” + sin? +sin?— =
8 8

Correct option: (C)

4T 4 2m . 43T g4 4 OT

sin"— + sin"— + sin"— + sin"— + sin®™ —+
8 8 8 8 8
6 7

sin*— + sin*—

g TR
:'4£+'4£+'43_7T+'41+‘43_7T+
sin S sin® - + sin 3 sin 5 sin 5
sin43—7T + sintZ [ sin (m— 0) = sin

1 3 L
0]
T 3 ™ ™ 3

= 2sin4§+ 251n4§+ sin4Z+ sin45+ sin4zﬂ-
1 . 9 T\2 . 99T 2 1\* 4
3 [(231n —) + <2sm ?> } + (E) + (1)

. 4

S — —
sin ( - 4)

ORI
| —— |
VN

—
|

S|,_.
[\&)
N————

[\
+
N\
—
_|_

S|,_.
[\)
N————
%

+

| o
N\
%|,_.
[\&)
N———

=

=3

Q.9 IfsinA + cos A =1, then sin 2A is equal to
Correct option: (C)

Given, sin A+ cosA=1

Squaring on both sides, we get

(sinA +cos A’ =1

=1+sin2A=1

=sin2A=0

Q.10 If
(a+b)cosC + (b+c)cos A+ (c+ a)cosB = 72

and if a= 18, b = 24, then area of the

triangle ABC is

Correct option: (B)
(@at+b)cosC+(b+c)cosA+(c+a)cosB=72
acos C+bcosC+bcosA+ccosA+ccos
B+acosB=72
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=acosC+ccosA+bcosA+acosB+bcos
By projection
a=bcosC+ccosB

+ B=72...
C+ccos b=ccos A+ acosC

c=acosB -+ bcos A

=b+c+ta=72

=a+b+c=72
=18+24+c=72[a=18,b=24 .... Given]
=c=30

Area of AABC = \/s(s —a)(s—b)(s—¢)

= \/36(36 —18)(36 — 24)(36 — 30)

=36 x18 x 12 x 6

= 216 sq. units
sinA  sin(A — B)

Q11 1,4 AABG, if —
na 'Y sinC sin(B - C)’

then a2, b%, ¢ are in

Correct option: (A)
sinA  sin Acos B — cos Asin B

sin C sin Bcos C — cos Bsin C

a acosB—bcos A

¢ bcosC — ccos B

= ab cos C — ac cos B = ac cos B —bc cos A
= ab cos C + bc cos A = 2ac cos B
=
a? + b — 2 b2 + 2 — a? A a2 b’
2 * 2 N\ 1

%+ a?
2

s>b’=c?+a?-b?=>b’=

= a?, b%, c? arein A.P.

Q.12 tan 9° —tan 27° — tan 63° + tan 81° =
Correct option: (C) 4

tan 9° — tan 27° —tan 63° + tan 81°

=tan 9° —tan 27° — cot 27° + cot 9°  ...["" tan

(90° — 0) = cot 0]

= (tan 9° + cot 9°) — (tan 27° + cot 27°)
_ 1 1
" 5in9°c0s9°  sin27°c0s27°

_ 2 2 e
= Sini8e  sinbd ..[+"sin 26

=2 sin 0 cos 0]

_ sin 54°—sin 18°
2{ sin 18° sin 54° }
—n~ 2 cos 36°sin 18°
sin 18°sin 54°
— 4cos36°
cos 36°

=4

Q.13 If0 + ¢ = a and tan 0 = k tan¢ (where k
> 1), then the value of sin(0 — @) is
Correct option: (C)

Given, tan 0 = k tan ¢
tanf k
= = —
tang 1

=>tan9+tan¢ k+1 [Usi
= ...[Usin
tan @ — tan ¢ kE—1 ng
componendo dividendo]
iné in ¢
(S:g;o + (s:0s¢ _ k+1
sinf  sing a kE—1

cos 6 cos ¢

=

sin 0 cos ¢ + cos Osingu, k + 1
sinfcos¢ — cosfsing k—1

sin(f + ¢) ket 1
sin(0 —¢) . k=1

sime k +1 3
T m(0-9) k-1 O+ o=a
(given)]
= sin(6 — ¢) = 1]: T (sin0)

Q.14 1Ifacos 20 + bsin 20 = c has a and f as
its roots, then the value of tan a + tan 8
is
Correct option: (A)

We have, a cos 20 + b sin 20 = ¢
1 — tan46 2tan 6
2al —— | tb| ————= | =
1+ tan? 0 1+ tan24
=a—atan’0+2btan O =c + c tanZ O

=—(a+c)tan26+2btan6+(a—c)=0
2b 2b

" tana+tan = — =

—(c+a) cH+a

Q.15 In a triangle ABC with usual notations

b
if, cot? = te , then the triangle
ABC is
Correct option: (C)
A b+ec
cot — =
2 a

A . .
cos = k B
. 7 _ (sin '+ sinC) .[By
sin % k sinA

sine rule]
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cos% 2sin (#) cos (%)
= =

sin% 2 sin %cos%
: s A B-C
sin (£ — 4 ) cos (==
e S E s (%5)
2 cos 5
A B-C
= COS — = COS
2 2
A B-C )
:?:TﬁA=B—C ...(1)

Now,A+B+C=m

=>B-C+B+C=n ...[From (i)]
=2B=n1 = B:%

sin 36 cos 46—sin 6 cos 20 _
Q'IG sin 40 sin 6+cos 60 cosf

Correct option: (B)

sin 36 cos 40—sin 6 cos 260
sin 46 sin 6-+cos 66 cos 6
_ 2sin 360 cos 40—2 sin € cos 20
2 sin 46 sin 6+2 cos 66 cos 0
sin 76+sin(—6)—sin 30—sin(—6)
cos 30— cos 50+-cos 70+-cos 50
_ sin760—sin 36
cos 30+-cos 70
_ 2cos b0 sin 20
2 cos bl cos 26

= tan 20

Q.17 Ifa+p +y=2m, then
Correct option: (A)
We have,a++y=2mn

a B v
=> — — —_—
7 Tt
= tan (% + g + %>:tann:0
a Qa
= tan5+ tan§+ tan%—tan; tang tan%= 0
= tang + tan—6—+ tanl= tang tanE tanl
2 2 2 2 2 2
. —1
Q.18 If sin18° = V5 i then cos248° —

sin212° has the value

Correct option: (C)
cos?A — sin’B = cos(A + B) - cos(A - B)

" c0s248° — sin12° = €0s(60°) - cos(36°)
1 36
=—-(1—-2sin® =—
2 2

1 s 2 1o
=§(1—251n 18°)

_VE+1
8

Q.19 Which of the following numbers is/are
rational?
Correct option: (C)
V3 -1
212

V341
2v/2

sin 15° = sin (45° — 30°) = = irrational

cos 15° = cos (45° — 30°) = = irrational

1
sin 15° cos 15° = 5(2 sin 15° cos 15°)
1 o = 11
=5 sin =53
1 .
= —= rational
4

sin 15° cos 75° = sin 15° sin 15°

= sin? 15°
2
= \/g — 1
2v/2

_4-2V3

= irrational
8
1-— 1
Q.20 Solve for x tan™1 ?)= —tan1 X, X >
1+ 2
0
Correct option: (C)
g1—z 1 1
tan = —tan " x
1+2 2
-l 1—tané 1 o [Put x = tand)]
an —_— | == ....[Put x = tan
1+tané 2
4 [ tan % —tand 0
= tan =—
1 + tan Jtan6 2

0 0
= tan ! tan (£—0> =—= £—6=§

4 2 4
S s o tan-1 71'=> . ™ 1
=—= an  x=— =2x=tan — = —
6 6 6 3

Q.21 Iftana= %, tan = ﬁ, then the value
of tan(4a — B) is
Correct option: (C)

Page 5 of 20



tan 2a = tan(a + o)
£+
=

5

12

tan 4o = tan(2a + 2a)

Jotan 2a =

120 1
119~ 239

12 1
1+Tg X 339
— 120x 239 — 119
119 x 239 4 120
_ {119+1)239-119
119 x 239+ 120
_ 119 x 2394 (239-119)

119 x 239+ 120

(1 + )]s

Correct option: (A)

Sotan (4o —B) =

=1
Q.22 The value of

100
cot [Z cot™!

100 n
cot | > cot™! (1 + Z2k>]
Ln=1 k=1
100
cot [dcot™t (1 +2+4+6+ ... + 2n)}
Ln=1

100

= cot {
n=1

Scot™ [1 + n(n + 1)]}

100 . .
= cot { Z tan— [m] }

n=1

100
= cot {Ztanl [ ]}

n=1

100
= cot { Y [tan! (n + 1) — tan_'n] }
= cot [(tan"'2 —tan™'1) + (tan 3= tan™'2) * .....
(tan~! 101 — tan™! 100)]
= cot (tan"'101 — tan"'1)

n+1-—mn
1+n(n+1)

+

= cot [tan™" ({5o7)]
= cot [tan*1 (% }
= cot [tan I

1
=cot [cot™! (25)
_ 51

50

Q.23 The number of solutlons in [0, 2nt] of the
equation 1657 1 167 = 10 s

Correct option: (D)
165in2$ + 1GCOS2E — 10

163in2m + 1617sin2x =10
: 16
1657 + —— =10
168"

Let 1652 =t
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Q.24

Q.25

16

Lttt —=10

t

. t2-10t+16=0

=t=2andt=8
Now, 1652 =2 and 165™°¢ = 8

24sin2m — 21 and 24sin2:c — 23

. 4sin®x = 1 and 4sin®x = 3

2 2

3
= — d i = —
X 4 and sin~x 4

1
sin x = 15 and sin x = +——

. number-of solutions = 8.

B (2

Correct option: (B)

m
6

sec 20 — tan 20 =
Correct option: (D)
1 sin 20

20 —tan 20 = —
sec an cos 20 cos 20

~1—sin26
cos 260

(cos § — sin §)?

cos2 6 —

sin® 6
cosf — sin 6

cos O +sinf

1—tand
1+ tan@

tan % —tand

14 tan %tanH

tan(% — 0)




Q.26 If0<x <mand 8157 4 815 — 30

Then x takes the value
Correct option: (A)
(81)%°% 4 (81)°"* =30 ...(i)

Lety = 8157°®
81 81

2

81C052.’L‘ _ 81(1fsin x) _

8 ]_sin2 T Y

Equation (i) becomes

81
y+—=30
Y

y> =30y +81=0
y-27)(y-3)=0

y =127 or y=3

817 =27  or 817 =3
34sin2:c — 33

2
or 34sm T _ 31

4sin’z = 3 or 4sin’z =1

L x €10, n]

sinx = ~——,

51
"6

=2 [ Iy

2
T 27w -
X—g,? [ XE[O,T[]]

I

1 4
Q.27 The value of 2 cot™ 7 cot™! 3 is

Correct option: (D)

1 4
2cot! [ = ) —cot™ | =
2 3
4
=2tan"' (2) — cot™ (5)

T
2

Q.28 IfA+B + C =180°, then the value of

t—+ tB+ tC ill b
cot —-+cot —-+cot —- will be

Correct option: (C)
A+B+C=180°

= cot A+B = cot 90"—0
Cco ) 5 = CO 5

cot%.cotg—l C 1
= B q Ctan o=
cot = + cot £ 2 cot %
= tA tB 1 tC cotB+cotA
cot —cot — — 1 |Jcot — = — —
2 2 2 2 2
= cot tB t t + cot +
— cot — cot —'= cot — + cot —
9 O g O 2
tA
cot —
2

Q-29, cos? (% + 9)—sin2 (% _ 9):

Correct option: (A)
cosz(z + 9)—sin2 (E — 9)
6 6
s s s s
—cos (Z 49+ = - 9) (— I 9)
cos<6+ —|—6 cos6—|— 6—1—

...['" cos? A —sin? B = cos (A+B) cos(A —
B)]

2
= cos —7Tc05 20 = l(:os 20
6 2

Q.30 Ifcosx+cosy=—cosaand sinx + siny
x
= —sin a,thencot( —2|—y>=

Correct option: (A)

COS X + COS y = —CO0S & ...[Given]

=>2cos<$;y>cos <$;y)=—cosa (1)

sinx+siny=-sina ...[Given]

=>Zsin(m;y>cos (m;y>:—sina...(ii)

Dividing equation (i) by equation (ii), we get
(x+y)
cot > = cot «

Q.31 cos 38° cos 8° + sin 38° sin 8° is equal to
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Correct option: (A)

cos 38° cos 8° + sin 38° sin 8°

= cos (38° — 8°) = cos 30°

Q.32 sin 12° sin 24° sin 48° sin 84° =
Correct option: (A)

sin12° sin 24° sin 48° sin 84°

1
= 1 (2 sin 12° sin 48°) (2 sin 24° sin 84°)

1
= E(cos 36° — cos 60°) (cos 60° — cos 108° )

:% <cos36"— —> (§+sm 18°>
SIS IR A UERE)
.

Consider, cos 20° cos 40° cos 60° cos 80°

1

= E[COS (60° — 20°) cos 20° cos (60° + 20°)]
111

=_|= 20°
5 [4005 3 (20 )}

[ cos 0 cos(60° — ) cos(60° + 6) = % cos 39]

Locept L1
8COS —8 2—16

.. option [A] is the correct answer.

Q.33 3tan®10° — 27tan*10° + 33tan®10° =

Correct option: (B)
3tanf — tan3

tan30 =
1— 3tan26
Letf =10
o 3tan10 — tan310
“ tan 30 =

1—3tan? 10

1  3tan10 —tan®10
V3 1 —3tan? 10

=

L1 (1-3tan® 10°)? = 3 tan10’ — tan310°
V3

Squaring on both sides, we get

]. o] o o]
3 (1-3 tan® 10 )2 =(3tan10 — tan10 )2

l _ 2 o 4 o] — 2 O_
= 3 (1 —6tan“ 10 + 9tan™ 10 ) = 9tan“ 10

6tan® 10° + tan® 10

= 1-6tan® 10" + 9tan? 10" = 27tan® 10" — 18
tan* 10° + 3tan® 10°

= 3 tan® 10" — 27tan* 10" + 33tan® 10" = 1

Q.34 In a triangle ABC, with usual notations,
A+ B A—-B
cot - tan =
2 2

Correct option: (B)

By Napier’s analogy,

. A—-B\ [(a-—b \ g

an 5 =\ 2% co 5
. A+ B ; A~ B

co —5 an 5

(2PN ot (F - E

b0 )2 )M 2 T 2

C ¢ C\ a-bd

an 2) a+b

Q.35 tan (%) + cot (%) _

ot (3) — tan (1)

Correct option: (C)

sin & s &
sin o oS 5

tan% —+ cotg _ eosd sin §
2

[ 2] 0 sin &
cot 7 tan > €08 o sin

sin 5 cos i

SlIl 5 + COSZ%

cos2ﬁ - s1n2£

1| ol

1
Q.36 The value of sin <2tan1 <§> ) + cos

(tan™' 2 v2) =

Correct option: (B)

sin [2’can1 (%)} + cos [tan™? (2\/5)]

a1 2/3

1_—1/9:| + cos [tan_l (2\/5)]

=sin {tan
o 13 -1
=sin [ tan Z] + cos [tan 2\/5]

()

sin |sin” ———=———| + cos [cos™
312
1+ (7)

1 1

1+ (2\/§>2
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5
Q37 1 gin ! (%) + cosec ! <Z) = g,

then the value of x is

Correct option: (D)

sin ! (E) —I—cosec_1 E _I
5 4) 2

i1 -1 T
Ssln x4+ cos Tx =

2
= sin~! (E) —sin~! E
5 5
[cos_1 z=sin"ty1— :L'2]

=>x=3
Q.38 With usual notations in AABC,a=3,c=
2
2 and sin C = 3 then ZA =

Correct option: (B)

Using sine Rule,
a &

sin A - sin C
3 2

= — ——
sin A %

=sinA=1
i

=>A=—
2

Q.39 tan 50° is equal to

Correct option: (B)
tan 40° = tan (50° — 10°) = %
= tan 40° + tan 40° tan 50° tan 10° = tan 50° — tan
10°
= tan 40° + tan 10° = tan 50° — tan 10° ....["." tan
50° = cot 40°]
= 2 tan 10° + tan 40° = tan 50°

Q.40 The number of integeral values of k for
which the equestion 7cos x + 5 sin x = 2k
+ 1 has a solution is

Correct option: (C)

— /7% + 52< (7cos x +5sin x) < V/ 72 + 52
= — v/ 74< (7cos x +5sin x) < V74

=-86=2k+1 =86

=-48 = 2k = 3.8

Integral values of k are—4,-3,-2,-1,0,1,2,3
Number of integral values of k = 8

Q.41 cos 20 is not equal to
Correct option: (C)
cos 20 =2 cos’ 8 —1
=1-2sin’ 0
V.an tan’0
W14 tan20

Q.42 "y COt—1(3) + cot_1(4) + cot_1(7) = cot 1 x, then
the value of x is
Correct option: (B)

COt—1(3) + Cot—1(4) + cot_1(7) = cot 1 x

=

tan ! L +tan ! L +tan ! L = tan ! 1
3 4 7 T

Q.43
sin(B+ A) + cos(B — A)

sin(B — A) + cos(B+ A)

Correct option: (B)
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sin (B+ A) +cos (B— A)
sin (B — A) +cos (B+ A)

_sin (B+ A) +sin {(90° — (B - 4)}
sin (B — A) +sin {(90° — (A + B)}

_ 2 sin (A +45°) cos (45° — B)
2 sin (45° — A) cos (45° — B)

_sin (A+45°) cosA+sinA
sin (45° — A) cosA —sinA

Q44 InAABC,a=2cm,b=3cmandc=4
cm, then angle A is [MP PET 2002]

Correct option: (C)
B+cf—d® _ 9+16-4 7
2bc  2x3x4 8

= A =cos™! <1>
8

Q.45 If8c0520+85ec29=65,0<0<%,

cos A =

then the value of 4 cos 40 is equal to
Correct option: (B)

8 cos 26 + 8 sec 28 = 65

= 8 cos® 20 + 8 = 65 cos 20

= 8 0s? 20 —65cos 20 +8=0

= (cos 20 -8) (8 cos26—-1)=0

Since, cos 20 €[-1, 1]

Jocos 20 = —
8

Now, 4 cos 40 = 4(2 cos® 20 1)
L)’ 31
=412 = p—1|=——
()

Q.46 tan‘1< cOS T ):

1+ sinz

Correct option: (A)

an! [ =BT ) = ant sin (3 —2)
1+sinz 1+cos (§ — )

Correct option: (A)

2
sin (3sin_1 (E)) = sin 30,

2
Where 0 = sin‘l(g)

0 = sin ! E ,siné’:z
5 5

= 3sin 0 — 4sin> 0

- 3 4(3)3 [0 = sin? 3 i 9_3]
=35 )-4z5) - =sin 3 , sin =%

Q.48 If [tan A|< 1 and |Alis acute, then

V1 +8in24% v/1 —sin24
V1+sin24— /1 —sin24

is equal to

Correct option: (C)
ltan A| < 1'and |A] is acute.

' 7T<P‘<7r=> A>sin A
..—4 Z Cos S

) V1+sin24 ++/1 —sin2A4
V1+sin24 — /1 —sin2A4

\/(cosA +sin A)* + \/(cosA — sin A)®

\/(cosA +sin A)® — \/(cosA — sin A4)?

_ |cos A +sin A| 4 |cos A — sin A|
|cos A 4 sin A| — |cos A — sin A

(cos A +sin A) + (cos A — sin A) A
(cos A +sinA) — (cos A —sin A)

A 3 1+cosA
Q.49 -
If tan 5= o then T cosA

Correct option: (D)

3

Given that, tan— = —

2 2
1+cosA 2cos’4 2 A
o = = cot*—
1—cosA  9gin2 % 2

O

Q.50 V2 ++/3+ 4+ +/6is equal to
Correct option: (A) cot (7%) °

Page 10 of 20



1+cos A
sin A

Putting A = (74)", we get

1\° _ 14coslbh®
cot (75) - sin 157
3+1
_ M
V3-1
2v2
= 2v24V341 V341
V3-1 V3+1

=V6+vV2+V3+V4

Q.51 The value of

—1 -3
sin_l (T) -+ SiIl_1 (T\/—) iS,

Correct option: (D)

2 2 6 3

™

2

A
COIT—

Q.52 In a triangle ABC, with usual notations,
C

A
3b =a + ¢, then cotE . cot? =

Correct option: (B)

w(d) ()

2s=a+b+c

=2s=3b+b ..[a+c=3b(given)]
=2s=4b

=s=2b

Substituting s = 2b in equation (i), we get
. A - cot ¢\ _ 2b  2b 5
C\2) M\ 2) T b

Q.53 In triangle ABC,A=30°%b=8,a=6,

where B = sin"x, then x =

Correct option: (C)
By sine rule, we have

sin B sin A

b a
] bsin A 8 sin 30° 2
=sin B = = = —
a 6 3

= sin (sin! x) = % ..['" B = sinIx (given)]

>x=2

Q.54 The area of the triangle ABC is 10V/3

cm?, angle B is 60° and its perimeter is

20 cm, then I(AC) =
Correct option: (D)

1
Area of triangle = Jac sin B

1
= 10v3= Eac x sin60°

=ac=40
Using cosine Rule,
24a? S

cos B=
2ac

A +a?—b

= cos 60° =
2ac

1 _ 2 o 12
=>2><Zac (cta)*—2ac-b

=40=(20-b)>-80-b? ...
p=20

S,a+b+c=20
a+c=20 — b

= 40 = 400 — 40b + b — 80 — b2
= 40b = 280
=2>b=7

Q.55 The value of

1 1
2sin~! (5) + cot ™! <7> is
3

Correct option: (B)

2sin~! 1 + cot ™! 1 =2><£+E
2 V3 6 3
27
3

Q.56 InAABC,ZLA= %, then cos? B + cos? C

Correct option: (D)

Given, L A= g
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InAABC, LA+ LB+ LC=mn

n/LB+lC=2Z
2
T
=>B=—-C
2

e
= cos? B = cos? (5 — C) =sin? C
5. cos? B+ cos?2 C=sin?C+cos2C=1

3 3
Q.57 Iftanz = 1 and ™ < z < 777, then

T
Ccos— =
2
Correct option: (D)
. _3 <37r
anx—4,n X 5
1+ tan? x = sec? x
seczx—ﬁ
16
sec =0 <z < 37
X=— |nrn<<re< —
4 ) 2
—4
CoOS X = —
5
T 1+ coszx
cos—=—\/—...
2 2
o< 3T N T - x - 3
x [ — — R—
T 2 7259574
B 1
- 10

Q.58 The polar coordinates of P are (2, %) .

If Q is the image of P about the X-axis,
then the polar coordinates of Q are
Correct option: (B)

Q-59 T 27 37 4

cos == cos - + cos 2 cos7 + cos
51 67
— —C0S—=
7 7
Correct option: (D)
2 N 3 4 . 5%
C0S —— C0S — + C0S — — COS—— + C0S ——
7 7 7 7
om
CoS—
7
= Cos il cos 27 + cos 37 + cos 37 cos 27 +
7 7 7 7 7
T
c057 ...["" cos (mt—0) == cos 0]
=2\ cos T cos 27 -+ cos 3T
7 7 7
_ 2 cos ﬁ(cos% — cos 27” + cos 37”)
cos' {1
= ! 2 cos il cos T 2 cos 27 cos T
cos ﬁ 7 14 7 14
) 3 T
COS — COS —
7 14

! cos 37 -+ cos il cos o™ -+ cos 3T
cos 1—’1 14 14 14 14

n 7T n Y
cos m cos 14

— (cos 77)

= cos —

cosl—7z1 14
=1

Q.60 tan(%r) = cot(%)if

Correct option: (D)
an( )= ot (F)
an{ == )= cot { =
s ) B ( T qm )
=tan (— |=tan( = — —) ...
an ( 1 an 5 4

[ tan (g - 0) ~ cot 9]

=>-—=nn+— — — .[VtanO=tanoa =0 =
4 2

nm + «f

=>£:n+ l_g
4 2 4
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ﬁp+q:2n+1
4 2

=p+q=22n+1)

Q.61 If @ + B +y =m, then the expression sin’a

+ sinZB - sinzy has the value

Correct option: (D)
2« + sin® B —sin? y
Za+sin (B+y) sin (B-v)

a+ sin (m—a) sin (B —y)

sin
=sin
= sin?
= sin o [sin o + sin (B —y)]
=sina[sin (B +y) +sin (B —y)]
=2 sin asin 3 cosy

1
Q62 he value of tan [2 tan ! (g) — z} is

Correct option: (D)

tan [2tan ! l _r
5 4
2x 1
= tan |tan ! —52 _T
1-(3) 4
2
2tan 'z = tan ! CC
1— 22
= tan |tan i _T
12 4

_ tan (tan’1 (%)) —tan 7
(

- 1+ tan (tan_1

12 4
5
14+ 2
7
17

tan 6 + cot ‘0 _
Q.63 cot & — tan 6

Correct option: (C)

sinf | cosf
tan O+cotf _ cosf + sin 0
cotO—tan@ ~ cosf _ sinf
sin 6 cgs [
sin%0-+cos26
— __sinfcosd
cos26—sin2f
sin @ cos 0
—_1 —
= = sec 26
cos 26

Q.64 In a triangle ABC, with usual notations,

31
ifa="5,b=4,cos(A—B) = ﬁ,then

CcC =

Correct option: (A)

A-B\ [l1-cos(A-B) 1_(%)
tan( 5 )_\/1+cos(A—B)_¢1+(%)

1 — tan?

Now, cos C =
1 + tan?

(%)
(%)

1— (L
= cos C = —(g):l
1+ (3) |8

By using cosine rule, we get
c? = a® + b>=2ab ¢os C

1
=>c2=25+16—40><§=36=>c=6

Q.65 "With usual notation, in triangle ABC,
m/A = 30° then the value of

b
1+2+— (1+£—2)isequalto
C c b b

Correct option: (B)

a b c a
@+z+z>@+z—3)
_(c+a+b b+c—a

c b

= %[(b—i—c)2 —a2]

1
= (b + % + 2bc — a?)
C

B4 —a?

+2
bc
b2 2 2
_5 +c a Lo
2bc
=2cosA+2 ...[By cosine rule]
=2cos 30°+2

:\/54—2

Q.66  If 4sin 1x + 6cosIx = 3m, then x =
Correct option: (B)

4sin~1x + 6cos 1x = 3n
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1 1 1

= 4sin”"x + 4cos "x + 2cos "x = 31
= 4(sin_1x + cos_lx) +2cos x = 3n

1

T
=4 x 3 +2cos1x=3n ...[ sinTx + cos™

Q.67 In AABC, with usual notations, if a, b, ¢

are in A.P. then

acos2 g + ccos2 A
2 2

Correct option: (C)
Since, a, b, care in A. P,,

L2b=a+c

acos2 g + ccos2 A
2 2

a(l + cos O) c (1 + cos A)
= -
2 2
~a + c+acosC + ccosA
2

~a +c + b

2
_2b + b

2
3

2

Q.68 5in85° — 8in3d°
cos65° -

Correct option: (C)
5in85° — sin35° © 2c0560°5in25°

c0s65° sin 25°
1
=2 X —
2
=1
Q.69 Ifcos0=— 15—3, where % <0 <m, then sin
20=

Correct option: (C)
sin®f =1 —cos® 0

e n_ ., 12

..sme—iﬁ

_ 12

_ﬁ---

.osin20=2sin 6 cos 6
_ 12)( =5
=2(13) (%)

120

--SIHZGZ—W

S.sin © [ 0 lies in the second quadrant]

Q.70 1f2 cos? 0 + 3 cos 0 = 2, then permissible
value of cos 0 is

Correct option: (C)
2cos>0+3cosh=2

=2c0s20+3c0s0-2=0
= (2cosB—1)(cosB+2)=0

= cos 8 = = or cos 8 = =2, which is not possible.

2
1
Q.71 If0 <z < 1;then

vV 1+ x? [{:ccos(cotflx) + sin(cotfla:)}2 — 1} T

Correct option: (D)

Given,

V1+ 22
[{x cos (cot ™' z) + sin (cot ' z) }2 _ 1} 7

Letcot 'x =0
. x=cot0

=sinh= ——— ...(0)

vV 1+ x?

1
[{m cos (cot_1 :v) + sin (cot_1 w) 2 1] ’

= \/1+x2[{mcos9+sin0}2 — 1]5

V1+ z?

- 1 2 2
{azx + } -1
Vit V1422
1
2

=41+ 22

<m2+1 ) )
V14 2
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o=
)
[@n)
I
_|_
|
N
3
N

1+ a2 {(V 1+22) — } 2
) 1 Q.76 The general solution of tan 3x =1 is
=V1it+a2(1+2* —1)°

Correct option: (C)
tan3x =1
=xV 1+ z2
S tan 3x = tanz

4 12
Q72 {fsinA=— and cos B = ——, where A ™
5 13 =3x=nm+ 7

3

and B lie in first and third quadrant T T
x:n( )+ ,NE7Z

respectively, then cos (A + B) = 12
Correct option: (D)

A+B)= A B —sin Asin B - =
cos ( ) = cos A cos sin A sin 1 —sind —cosf

B /1 16 12 4 1 144
- 25 13) 5 169 Correct option: (D)

0 6
12 4 We know, sin 0 = 2:sin =+ cos —
=§<——>—— (—i> ...["Alies 2 2

Q-77 1 —sin@—i—cosﬁ_

) 13 o 13

0 0
and cos 0 = 2¢0s>——1=1-2 sin’>—
in first quadrant and B lies in third quadrant] 2 2

:_E 1—sinf +ecosf _

65 1L— sin@< cos6
Q.73 Ifin a triangle ABC,a=6 cm, b = 8 cm, 1= 2sin % - COs % + (2 cos’ % - 1)

c = 10 cm, then the value of sin 2A is 1— 2sin % - COS % — (1 — 2sin® %)
Correct option: (D)

A~ 82 + 102 — 62 128 4 :—2sin%-cos%+2cos2%
BT TTe810 160 5 —2sin £ - cos £ + 2sin? £
SosinA = % - —ZCOS%(sin% — cos %)

B 2sin%(sin % — cos %)
sin 2A=2sin A A=2 N X
Sosin2A=2sinA.cosA=2.—. = —
5.5 25 —
2
t 5A — ¢ 3A _
Q.74 t8£15A+tZ§3A_ 8 sin 15° + 1050 =
Correct option: (C) Q.78 sin 15° + cos 105° =
tan 5A — tan 3A _ iﬁf; gg _ %% Correct Option: (A) 0
tan 5A + tan SARGI "TUE0 + &4t sin 15° + cos 105°

—sinbA.cos34 — cosbA.sin34 ] . . .

} Sisr,in(%ﬁ.cgs gﬁﬁcisggl.s;rASA =sin 15° + cos (90° + 15°)

“sin (A + 3A)  sin 8A =sin 15° —sin 15° ...[" cos(90° + B) =
Q.75 The general solution of cot 0 + tan 6 = 2 —sin 6]

is =0
Correct option: (A) Q.79 tan -t +tan T +tan T -tan & =
cot 6 +tan § = 2 Correct optlon. (B)
: +tan®=2=1+tan’0 =2tan O tan I =1
an 7 _
ot d tan(lg +73_g)—1
an . tanZtan 1T
———-=1=sin20=1 ..%:1
1+ tan“6 A 75 YAl 36 ;
" tan | + tan 1% 36 =1—tan {5 tan 376r
LT
=20 =nn+(-1) B " tan % + tan o% + tan & tan =1
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Q.80 Ifa,B,y€[0,n] and a, B, y are in A.P.,

sin a—sin
then =211
COSy—Cos

Correct option: (C)

. . aty o a—y

sina—siny _ 2 cos —+sin —;

COS y—CoS &t 2 sin aTﬂsin =

a+y
2

But o, B, y are in A.P. = QT’W =B

. sina—siny _ cot B
COS Y—COS o

is equal to

= cot

Q.81 The value of cosec™} (\/5) + cos™!

— | —SsecC —— | 1S equal to
2 V3

Correct option: (A)

e ()= ()

_7r+27r T
4 3 6
_ 9
12
37
4

Q.82 If cos 70 = cos 0 — sin 40, then the general
value of 0 is
Correct option: (C)

We have, cos 70 = cos 0 — sin 40

= sin 40 = cos 0 — cos 70

= sin 40 = 2 sin(40) sin(30)

'.'cosC—cosD—2sin(C_|2_D>sin(D;(J)]

=sin40 (1-2sin30)=0

:sin49=00rsin39=§

™
= 40 = nm or sin 30 = sin —

6
20="" or30=nn+ (- 1)~
4 6

nmw nNnm T
S LU L
== 5 (1)

Q.83 1fsin '(4z) + sin*1(4\/§w) — _% ,

then the value of x is

Correct option: (D)
Let sin” ! (4x) = o and sin” ! 4 \/gx) =B

= sin a = 4x and sin B = 4v/3x

. . T . ( m )
= —_— = — —
= sin § = sin 5 o sin 5 + o

= sin f =—cos a

= cos o0 = —4v 3x

Now, cos a = v/ 1 — sin® «

= 4y/3x=1/1 — 1622

Squaring both sides, we get

48x% = 1 -16x2
= 64x% =1
= x2 1 = :!:1
X" == =N\ —
64 8
. 1
orx—8,
1 \/5 T g
-1 -1 Vo) T m_
sm()—l—sm <2> 6+3
T —Tr
373
-1
Forx=—,
1 _ _
sint [ — +sin~! \/g _ T _T_
2 2 6 3
—T
2
-1

ox= Tis the required solution.

8
Q84 1fcosp= 7 and 0 lies in the 1%

quadrant, then the value of cos (30° + 0)
+ cos (45° — 0) + cos (120° - 0) is
Correct option: (A)

8 T
0= — and0<0< —
CoS T an 5

8 2
inf=4/1— —
= sin (17>

15
17

cos (30° + 0) + cos (45° — 8) + cos (120° - 0)
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= cos 30° cos 6 — sin 30° sin 6 + cos 45° cos 0 +
sin45° sin O + cos 120° cos 6 + sin 120° sin 6

1 1
=C059<£+———>—sin6
2 V2 o2

Q.85 1 — tan 2° cot 62°
tan 152° — cot 88°

Correct option: (B)
1 — tan 2° cot 62°

tan 152° — cot 88°

1 — tan 2° cot 62°
tan (90° + 62°) — cot (90° — 2°)

1 — tan 2° cot 62°

— cot 62° — tan 2°

tan 62° — tan 2°
—(1+ tan2° tan 62°)

= —tan(62° — 2°)
= _tan 60° = —V/3

Q.86 If cos q+ cos 7q.+ cos 3q + cos 5q = 0,
then q is
Correct option: (C)
(cos B + cos 78) + (cos 36 + cos 50) =0
= 2 cos 40 cos 30 + 2 cos 40 cos 8 =0
= 2 cos 40 (cos 30 + cos 0) =0
= 4 cos 40 cos 26 cos 6 =0
sin 236
=0....
23 sin

-~ cosAcos 2Acos 22Acos 2°A. ... cos 2" A

B sin2"A
- 2"g¢in A
=sin86=0
= 80 = nn

Q.87 IfA>Bandtan A-tan B = x and cot B
— cot A =y, then cot(A-B) =
Correct option: (C)

Given, tan A—tan B = x

cotB—cotA=y
1 1

= —_— g
tan B tan A

o tan A — tan B B
tanA-tanB

x
=tanA-tanB=— ...(i)
y

Y

1

NOW, cot (A— B) = m

~1+tanA-tanB
tan A~ tan B

1+ %
...[from (i)]
T

Y+
Ty

1
—
T

Q|

Q.88 IfA, B, C, D are the angles of a cyclic
quadrilateral taken in order, then cos A
+cosB+cosC+cosD =
Correct option: (C)

Since the quadrilateral ABCD is cyclic, we have
A+ C=180°and B + D = 180°
cos A =cos (180°-C)=-cos C ...(i)
cos B = cos (180° — D) =—cos D ...(ii)
cosA+cosB+cosC+cosD=0 ... [From

(i) and (ii)]

Q.89  The general solutions of sin’x - sec x =
tanx—sinx + 11is

Correct option: (B)

sin®x - sec x = tan x — sin x + 1
sin _ sinxz —sinzcosT + cosT
CcoS T CcoS T

= sinx = sinx — sinx - cosx + Cosx

= sin(sinx + cosx) = sinx + cosx
= sinx(sinx + cosx) — (sinx + cosx) =0

= (sinx — 1) (sinx + cosx) = 0
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=sinx=1ortan x =-1

3

™
" x=nﬂ+(—1)n50rx=mn+7

Q.90 The
(cosp — 1)2® + (cosp)z +sinp =0  in

equation

the variable z, has real roots. Then p can

take any value in the interval
Correct option: (D)
Given equation is
(cosp— 1)x2 + (cosp)x +sinp =0
Comparing with ax® +bx + ¢ =0, we get
a=cosp—1,b=cosp,c=sinp
It has real roots.
. b>—4ac>0
= COSZP —4(cosp—1)(sinp) =0
= coszp—4sinp cosp+4sinp>0
= coszp —4sinp cosp + 4sin2p +4sinp-—
4sin2p >0
= (cos p — 2sin p)2 + 4sinp(1 —sinp) >0
.. (cos p — 2sin p) is always positive
1 —sin p > 0 for all values of p, p € (0, n)
Q.91 IfA+ B=45°then (cotA-1)(cotB-1)

Correct option: (B)
A+B=45°
=tan(A+B)=1

=tanA+tanB=1-tanAtan B
1 1 1

= + =4 X
cot A cot B cot A cot B

= cotA+cotB=cotAcotB-1

= cotAcotB—-cotA—-cotB=1

= cotAcotB—-—cotA—cotB+1=2
= (cotA—1)(cotB-1)=2

Q.92 Iftan 0 = 2 and 0 lies in the third
quadrant, then the value of sec 0 is
Correct option: (B)

sec29=1+(2)2=5
sec0=—+/5 ..[0]liesinIITd quadrant]

Q.93 The number of solutions of cos 20 = sin 0
in (0, 2n) is
Correct option: (C)

cos 20 =sin 6 = 1 — 2 sind = sin O

= 2sin’0 +sin@—-1=0
= (2sinf-1)(sinB+1)=0

1
=>sin9=§orsin9=—1

1

S.sin @ =— =sin %=> 0 =nm + (—1)“%

2

3
and sin 6 = -1 =sin TW

=>e:rnn+(—1)m?’77r

5t 3w

™
h=—, =
6 6 2

. number of solutions = 3

1
Q4 G2 <sin1 5) + tan’(sec12) +

cot’(cosec='4)=

Correct option: (A)
Let cosec '4 =0 = cosec § = 4
cot’0 = cosec’0— 1= (4)>-1=15

1
sin? (sin1 5) + tan?(sec12) + cot?(cosec™'4)

< sin% 30° + tan? 60° + cot 0

(3) - ()

Q.95 The number of solutions of sin x + sin 3x

Correct option: (B)
sin x + sin 3x + sin 5x = 0
= sin 5x +sinx +sin 3x =0
= 2 sin 3x cos 2x + sin 3x =0
=sin3x(2cos2x+1)=0
2 cos 2x =-1
-1

2X = —
COS £X 5

=sin3x=0 or

=3x=nm or

nmw

T
= x= or c052x=—cos§

e (5 5)
coszZx=cos |m — —
3

™
COS 2X = COS —

3
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2
2x = 2nm +—
X = 2nm 3
T
=nm+—
X =0T 3
- 27 4w c T 3
X: — — R
©3 73 TE 190

Q.96 If the sides of a triangle are in the ratio (
Ji 1) (3443 :| : (23 + 2), then the
largest angle of the triangle will be
Correct option: (C)

Let the common multiple be x.

<. The sides are (/3 + 1) x, (3+/3 :| v, (243 +2)x

" (2434 2)x is the largest side.

If 8 is the angle opposite to side (243 +2)x, then

[(Vae)] +[(3+)s] [(243+2)s]
Exlr{ 3+ ]}.r-lwlr{3+ \-'E]‘L-I

cost =

=0
SocosB=0=0=90°

1 1
Q.97 fftan0 = 3 and tan § = 3 then tan (20

+ @) is equal to
Correct option: (C)
tan 0 + tan ¢ % + %

tan (0 + ¢) = = =1
an (0+ ¢) 1 — tanf tan ¢ 1_%_%

tan (20 + ¢) =tan [0 + (6 + )]
_ tan@ +tan (04 ¢)
1 —tan6 tan (0=+¢)

1
_ 2tk _
1
1=5.1
Q.98 1. With usual notations in AABC if a® +
b-c?= ab, then measurement angle C
is
Correct option: (B)

a2+b2—c2=ab
a®+ b —¢c?
= - 0@

=1
ab
a?+ b2 — 2 1
2ab 2
1
=cosC=—
2

=C=

w|

Q.99

T 0
Ifcosecﬂ=p+q,thencot (_+_)=
pb—q 4

Correct option: (B)

pta_  _Ptg

Given, cosec 0 = -
pP—q sin D—q

By componendo — dividendo, we-get

1+sinl  p+q+p~q
1—sinf p+q—p+gq

cos £ + sinl ’
2 2 b
= 0 Y

COS. 53— SN+ q

2 2

2
1+ tanl
1—tang q

tan % + tan% P
1-— tan%tan 9 q

2

17
Q.100 g = Tﬂ then tan 0 — cot 0 =

Correct option: (A)
17
We have, 0 = Tﬂ

177 177
tan @ —cot 6 =tan = cot =

= tan<67r — %) — cot (67r — %)

t 7r+ tﬂ-
= —tan— + cot—
3

3
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