Trigonometric Functions

Questionl

Let the set of all a € R such that the equation cos2 x + a sin x = 2a -
7 has a solution be [p, q] and

1
cot63°

r=tan9" —tan27" —

[27-Jan-2024 Shift 1]

Answer: 48
Solution:

cos2xta-sinx=2a—"7
alsinx—2)=2(Einx—2) (sinx+2)
sinx=2 a=2sinx+2)

= a€[2, 6]
p=2 g=6

r=tan9 +cot9 —tan27 —cot27

1 1

i Sing-cosg'_ sin 27 - cos 27

=2[\;—1_v'j—1]
r=4

prg-r=2=6=4=48

+tan81°, then pgr is equal to

Question?2

If 2tan20 — 5 secO = 1 has exactly 7 solutions in the interval [0,

nn/2], for the least value of n € N then - ** is equal to :

[27-Jan-2024 Shift 2]

Options:
A.



1,414
—(2 =135}
513

Answer: D

Solution:

2tan’d— 5 secf—1=0
= 2 secf—5 secf—3=0

= (2 sec@+ 1) secf—3)=0

= secé’z—lj
2
= cosf=—2, 1
=>c05|9=1
3

For 7 solutions n= 13

T k=12
1 3 13
g=142,.3, 13
L PE
1g_ 1.1 12, 13
The Sigs s i
fesole
2 ¢ Al3
v mez s
2 241 o . 2 85
2
Question3
-I< o< L]
Ifa, ° 2 is the solution of 4cos0 + 5 sin@ = 1, then the value
of tana is

[29-]Jan-2024 Shift 1]

Options:



10— V10

10— V10
12

V10— 10
12

D.

V1o-10
6

Answer: C

Solution:

4+5tan B = sech
Squaring : 24tan°6+ 40tan 8 +15=0

-10+v10
12

tan 8 =

10 ﬂ;;/ﬁ ) is Rejected.

and‘rant?:—(

(3) is correct.

Question4

3,
3cos2x+cos 2x

The sum of the solutions x € R of the equation cos’x—sin

3 2 ;
=x —x +t61Is8

[29-Jan-2024 Shift 2]
Options:

A.

0



D.
3

Answer: C

Solution:

3
3cos2x+cos2x 3 2
=x —x +6

£ - 6
COE X—&mn X

cos2x(3+cos2x) _ P+

=’ ] ]
cos 2 x(1 —sin “xcos x)

. A0 +cos:?_x} S i
(4 —sin "2x)

e 43 +cos'Zx) _ <8

—*+6
- x
(3 +cos™2x)

C-+2=02 G+ D -2x+2)=0

50, sum of real solutions =-1

Questiond

If 2sin3x + sin2x cosx + 4sinx — 4 = 0 has exactly 3 solutions in the
interval [0, n/2], n € N, then the roots of the equation

x2+nx+(n—3)=0belongto:

[30-Jan-2024 Shift 1]

Options:

Answer: B

Solution:



L] o
2sin “x+2sinx - cosx +dsinx—4=0

3 a
2sin “x+ 2sinx - (1 —sin “x) +dsinx—4 =0

bsinx—4=0

g

SIMX= —

Lad

#=73 (in the given interval)
P+5x+2=0

-5+17
2

x=

s =5 (in the given interval)

¥+5x+2=0
i -5+£17
i 2

Required interval {(—, 0)

Question6

3

The number of solutions of the equation 4sin?x — 4 cos3x + 9 — 4cosx =

0;x€[-2m, 2] is :
[1-Feb-2024 Shift 2]
Options:

A.

1

D.
0

Answer: D

Solution:

4sin x —4cos’x +9—4cosx =0; x € [2x, 2]
4—4cos’x—4cos’x +9—4cosx =0

Acos x + 4cos™x +4 cosx— 13 =0

Acos’x + 4cos’x +4 cosx = 13

L.H.S. =12 can't be equal to 13.



Question7

For a, B € (0, /2), let 3sin (a + B) = 2sin (a — B) and a real
number k be such that tana = k tan B. Then the value of k is equal to :

[30-Jan-2024 Shift 2]

Options:

Answer: B
Solution:
3sin acos f+ 3sin fcosa
= 2sin o cos ff — 2sin fcos o

Ssin fcos o =—sin acosff

tanf=— %tana

tana = —Stanff

Question8
Iftan A = 1 ,tanB = Vi and
\/x{x2+x+1) 1/x2+x+1

1
tanC=(x > +x2+x )%,0<4,B,C< %f then A +Bis equal to :

[1-Feb-2024 Shift 1]
Options:

A.



2n — C
D.
u/2 —C

Answer: A

Solution:

Finding tan(4 + B) we get

= tan(A +B) =
1 L ¥
tmd+tanB _ Vxlrx+1)  Yl+x+i
| —tanAdtan B 1- 1
X Hx+l

o tan(A+B)= ) +x+1)

(& +x)(Vx)
Q+x) YR +x+1)
o +x)(Vx)
tan(d + B) = M =tan C
x
A+B=C
Question9

If m and n respectively are the numbers of positive and negative value
of 0 in the interval [—m, 1] that satisfy the equation
cos 20 cos % = cos 30 cos 92—9, then mn is equal to .

[25-Jan-2023 Shift 2]

Answer: 25

Solution:

cosZO-cosg = C0536-C0392—e

=>2c0829-cosg = 200892—9'COS39



= cos 22 + cos 20 = cos 129 1 os 38
2 2 2 2
150 _ 50
= C0s —5= = C0S
156 56
5 Ty Tkm=E
50 = 2km or 106 = 2kn
g = 2kn
5
o [ _, —4n —-3o0 2o -—o n 2n 3u 4n
"e_{ rIl 5 ’ 5 ’ 5 ’ 5’0’ 5' 5’ 5' 5IH}
wm-n=25
Question10

Let S = {06 € [0, 2) : tan(mmcos 0) + tan(mmsin 0) = 0}.
Then 5 sin 2 ( 0+ 3 ) is equal to

0ES

[24-Jan-2023 Shift 2]

Answer: 2

Solution:

Solution:

tan(mcos 0) + tan(msin 0) =

tan(mcos ) = —tan(msin 0)

tan(mmcos ©) = tan(—msin 0)

mcos 0 = ni — 11sin 6

sin © + cos® = n where n €1

possible values aren = 0, 1 and —1 because
—V2 =sin 0 + cosO = V2

Now it gives 6 € {0, I 3n 7o 3n n}

2" 4" 4’ 2"
so,£,om*(0+ 3) =20+ 4( 1) =
Questionll

Let £(0) = 3 sin * ( ?;—H—e) +sin4(3n+0)) — 2(1 - sin 20) and

S = { 0€E[0, n]l:f(0)=-2 } If 4B = . 0, then f (B) is equal to
[29-]Jan-2023 Shift 1]

Options:

A2

B.

o



9
C. 3

3

D. 5

Answer: B

Solution:

Solution:

£(0) =3(sin*( 22 -0) +sin“(3x+6) | - 2(1 - sin 220)
_ e V3

S = {eem,n].f(e)_-7}

= f(0) = 3(00546 + sin 46) — 2c0s%20
- £(0) =3(1- %sin 220 ) — 2co0s?26

= f(0) = 3 — Ssin 220 — 2c0s%0

2
_3_ 1 _2,n_3_1(1+cos48
=5 200526—2 2(—2 )
_ 5 _cos46
f,(e)_4 4
f (0) = sin 460 B
=>f’(e)=sin4e=—%3

ﬁ49=nn+(—1)n%

_ DO g I
=0 = +(—-1) 15

1
- o (om_ m o, I S3o_ o
:9‘12’(4 12)'(2+12)'(4 12)
_o_no_ 3n_ 3;
=A== 2t ot T T3
3
COS —
_ 3n 5 _ 2 5
== == =1

Questionl12

The set of all values of A for which the equation
cos?2x — 2sin *x — 2cos?x = 2
[29-Jan-2023 Shift 2]

Options:

A.[-2, —-1]
3

B2 =3
1

Cl-L =3

3
D _E’_l
Answer: D

Solution:



Solution:
A = cos?2x — 2sin *x — 2cos’x
convert all in to cosx .
A = (2cos*x — 1)? = 2(1 — cos?x)? — 2cosx
= 4cos*x — 4cos’x + 1 — 2(1 — 2c0s’x + cos4x)—
2cos’x
= 2cos*x — 2cos’x + 1 -2
= 2cos*x — 2cos’x — 1

=2 [ cos*x — cos’x — %]

=2[ (cosx— 1)°- 3

2[ = — —] =2X (—g) —1 (max Value)
}xmm =2 [ 0- %] - = (MlnlmumValue)
So, Range [— = -1 ]
Questionl3

Iftan15° + L 4+ _1

tan75° tan 105

[30-Jan-2023 Shift 1]

Options:
A 4
B.4—2V3
C.2

3 =
D.5 - 5\/ 3
Answer: A
Solution:
Solution:

Option (1) _
tan15° =2 —-+v3

1 _cot75°=2-v3
tan75°
= cot(105°) = —cot75° = V3 — 2
tan105°

tan195° =tan15° =2 — V3
22-v3)=2a=>a=2-V3

~+ tan195° =

2a then the value of ( a+ % ) is :

= a+ 1_ 4
a
Questionl4

If the solution of the equation



log .. cotx + 4log; ,tanx =1,x € ( 0, g) , issin! ( “—*‘2@ ) , where a, B

are integers, then a + B is equal to:
[30-Jan-2023 Shift 1]

Options:
A.3
B.5
C.6
D. 4

Answer: D

Solution:

Solution:
log,,xCOtx + 4log ,tanx =1
Incosx —Insinx Insinx —Incosx _
= 4 - =1
Incosx Insinx
= (Insin x)2 —4(Insin x)(Incosx) + 4(In cosx)2 =1
=Insinx = 2Incosx

=>sin?x+sinx—1=0=sinx = _17-'-‘/5
La+pB=4
Correct option (4)
Questionl5
The value of tan9° — tan27° —tan63° + tan 81’ is :
[6-Apr-2023 shift 2]
Answer: 4
Solution:
Solution:

(tan9° + cot9°) — (tan27° + cot27°)

1 B 1
sin 9°cos9°  sin 27°cos27°
2 2
sin 18°  sin 54°
24)  2(4)

V5 -1 (V5 +1)
8(v5+1) _ 8(V5-1)
4 4
2[(V5 + 1) — (V5 = 1)]

=4




Questionl6

The value of 36(4co0s?9° — 1)(4c0s%27° — 1)(4co0s%81° — 1)(4cos3243° — 1)
is
[8-Apr-2023 shift 2]

Options:
A. 27
B. 54
C.18
D. 36

Answer: D

Solution:

Solution:

4c0s?0 — 1 = 4(1 — sin 20) — 1 = 3 — 4sin 20 = 32 39
sin ©

SO given expression can be written as

36 x sin 27° % sin 81° % sin 243° % sin 729°
sin9° sin27° sin81° sin243°
sm 72? - 36

sin 9

36 %

Questionl?7

96 cos - cos Z cos 2 cos L cos 22 is equal to :

[10-Apr-2023 shift 1] »
Options:

A 4

B. 2

C.3

D.1

Answer: C

Solution:

Solution:
o 21 2%n 2%n 24
33 co COS —=-CO0S == COS ==

96 cos $ 3308 337 €08 33 C0S 33
" cosAcos2Acos2?A...cos2" 1A =

sin (2"A)
2"%sin A

— I _
Here A = 33,n 5



96sin (2°L |
2%sin %)
96sin (%)
32sin ( %)

I

3sin (H_ﬁ)

11

sin(ﬁ

Questionl8

Lets= {x€ (-1, 1) :9' 40" *=10} andb =

L(B - 14)* is equal to
[10-Apr-2023 shift 2]

Options:
A. 16

B. 32
C.8

D. 64

Answer: B

Solution:

Solutign:
Let 9" * = p
% +P=10
P°—10P+9=0
(P-9)P-1)=0
P=1,9
gtanzx - 1 gtanzx — 9
tan’x = 0, tan’x = 1

X=0,-_|-% = (_g g)
B=tan2(0)+tan2(+ %) +tan2(— %)
=0 + 2(tan15°)?

2(2 - v3)?

2(7 — 4v3)

Than %(14 —8V3 — 14)? = 32

Question19

2

>

X € Stan

( %),then

The number of solutions of |cosx| = sinx, such that —4n =x =4nis:



[25-Jul-2022-Shift-1]
Options:

A. 4

B.6

C.8

D.12

Answer: C

Solution:

Solution:

Period of |cosx| = 1
And period of sinx = 2n

s

Graph of sinx and |cos x| cuts each other at two points A and B in [0, 2]
So, in [—4n, 41], total 4 similar graph will be present and graph of sinx and |cosx]| will cut 4 x 2 = 8 times.
.. Total possible solutions = 8

Question20

Let S = {0 €0, 2n] : 8250 4 82°5° = 16} . Then
n(s) + 3 (sec( it 29) cosec( it 20) ) is equal to:
[26-Jul-2022-Shift-1]

Options:

A.0

B. -2

C. -4

D. 12

Answer: C

Solution:

Solution:
.2 2
s = {6 €0, 2m]: 829 4 g2 = 16}
2 2
Now apply AM = GM for 82sin®, g2cos™®



1

2sin’0 2c0s%0 =
8-S ¥ 4 g=°os > (8251n26+2C0526) 2

2
8=28
=825m29 — 8200529
or sin’0 = cos?0

4’ 4' 4’ 4

I o
n(S)+egSsec(Z+29)cosec(Z+26)
A+ 3 - 2 -
0ES .

2 sin Z+26)cos Z+29)
=4+ 3 ;=4+2 > cosec(%+46)

bes sin(g+46) bes

=4+2[cosec( g+n)cosec( %+3n) +cosec( %+5n) +cosec( g+7n)]

o o 1§ o
=4+2[—cosec——cosec——cosec——cosec—]

2 2 2 2
=4 -2(4)
=4-8
=-4
Question21

If the sum of solutions of the system of equations 2sin’0 — cos20 = 0
and 2co0s’0 + 3sin® = 0 in the interval [0, 2] is km, then k is equal to

[26-Jul-2022-Shift-2]

Answer: 3

Solution:

Equation (1) 2sin®® = 1 — 2sin?0
.20 _ 1
=sin“d = 1

=sinf = +

N =

6" 6 6 6
Equation (2) 2cos®0 + 3sin6 = 0
=2sin%0 — 3sin60 -2 =0
=2sin%0 — 4sin® + sin® -2 = 0
=(sin® — 2)(2sin6+ 1) =0

_n 5un 7mn 1lo
=0 = — ——

ing = —L
=sin0 = >
_ 7o 1llo
2= % 7%
" Common solutions = %I; MTH
Sum of solutions = & '%1111 = 12“ = 3m



Question22

Let S = {0 € (0, 2n) : 7c0s?0 — 3sin’0 — 2c0s?20 = 2}. Then, the sum of
roots of all the equations x> — 2(tan?0 + cot?0)x + 6sin’0 = 0, 0 € S, is

[29-Jul-2022-Shift-1]

Answer: 16

Solution:

Solution:
7c0s%0 — 3 sin%0 — 2c0s?20 = 2

g4 1+C0s20 +C;SZG) +3c0s20 — 2cos?20 = 2
=2 + 5c0s%0 — 2c0s%20 = 2

=c0s20 =0 or %( rejected )

_ 2
=c0s20=0= 1t—anze=tan29= 1
1 + tan“6
. Sum of roots = 2(tan29 + cotze) =2x2=4
-+ o 3m 5m 7m. -
But as tan6 = 1 for 1 4 41 in the interval (0, 2m)

.. Four equations will be formed
Hence sum of roots of all the equations =4 x 4 = 16.

Question23

Zsin( z sin( o sin( x sin( ;—‘21 sin( 2 ) is equal to :
[25-Jul-2022-Shift-2]
Options:

A.

>l

B.

>l

C.

w
[\)|H

D. 2
Answer: B

Solution:

Solution:
2 sin I sin 3—Hsin on sin Esin S
22 22 22 22 22



11m — 8
22
I 21 3n 4n 5o

HCOS HCOS ﬁ COoS ﬁ COoS ﬁ
320

ZSln?

5 I
251n11
1

16

(111‘[—101‘[) 11 — 60 sin 11— 4n
22

11m — 21'1)
22 22

= 2sin sin ) sin ) sin oW

= 2cos

Question24

|

Let S = {OE (O, %) :mzlgsec(9+(m—1)%)sec(9+ 5 === } .

Then
[27-Jul-2022-Shift-2]

Options:

Answer: C

Solution:

Solution:

s = {OE (O, g) :mél sec(9+(m—1)%) sec(9+ %) =—%}.

1

! cos(9+(m—1)g)

1Mo

cos(9+m%)

m

. sin[(e+%)—(e+(m—1)g)]

sin( %)m=1 cos(6+(m—1)%)cos(9+ %)

Mo

=2m§=1 [tan(6+ %) —tan(9+(m—1)g)]

Now,
m=1 2[tan(6+%)—tan(9)]
m=2 2[tan(6+ %I)—tan(9+%)]

m=92[wn(6+ %) tan(0 457 ]

=2[tan(9+ 32—11) —tane] = ;—g



oo

= —2[cotf + tan0] = —=
[co an 0] 7

__2x2 _ -8
~ 2sinBcos® V3
1 _ 2

sin20 ~ V3
V3
2

= sin20 =

)
@
1

N

D

[

N wie
N

@
Il

D
I
I wig om

M
D
o] }=!
+
wlH

NIH

Question25

Let S = [—11, g) - { — = SLgg } . Then the number of elements in

the set |[A = {0 € S: tan0(1 + V5 tan(20)) = V5 — tan(20)} is
[28-Jul-2022-Shift-2]

Answer: 5

Solution:

Solution:

Let tana = V5

tana — tan20
1+ tanatan20
~tan 0 = tan(o — 20)
a—20=no+0

=30 = o« — nu

_ O« _ nm o,
=>6—3 3 ‘nEeEZ

~tanb =

Ifee€[—mo,u/2]lthenn=0,1, 2, 3, 4 are acceptable
.5 solutions.

Question26

Let S = { 0€[—m, u] - { + 3 } : sinOtanO + tanO = sin20 } .
IfT = 5 cos20, then T + n(S) is equal to:
[24-Ju1?16-82022-Shift-1]

Options:

A.7+V3



B.9
C.8+V3
D. 10

Answer: B

Question27

The number of values of x in the interval ( g, 74—“ ) for which

14cosec’x — 2sin’x = 21 — 4cos’x holds, is

[25-Jun-2022-Shift-1]
Answer: 4

Solution:

14 SilD 02
— —2smx =21 —4(1 —sinx)
s X

Let sin’x = ¢

=14-2F =21t — 4t +4¢
=61 +17t—14=0

=66 +21t—4t—14=0

=312t +7)—2(2t+7)=0

=snlx= = 0Or—

2
3
=gny == V

( rejected )

i | =1

T ot | ke

A

veft : r
V3 ‘ \, .
o 2 4 ’:\ VI“
S Bce o
Question28

The number of elements in the set
S={0€[-4n, 4] : 3c0s%20 + 6 c0s20 — 10c0s?0 + 5 = 0} is
[29-Jun-2022-Shift-1]



Answer: 32

Solution:

Solution:

3c0s%20 + 6c0s20 — 10cos’0 +5 = 0
3c0s%20 + 6cos260 — 5(1 +cos20)+5=0
3c0s%20 + cos26 = 0

Cos26 =0 OR cos26=-1/3

0 € [—4n, 4m]

20 =(2n+1): %

L 0==xn0/4.£30/4....... +15n/4
Similarly cos26 = —1 / 3 gives 16 solution
Question29

The number 0£ solutions of the equation
20 — cos’0 + v2 = 0 in R is equal to
[29-Jun-2022-Shift-1]

Answer: 1
Solution:

Solution:

Given, _

20 — cosi@ +v2 =0

=20 + V2 = cos’0

-0 4+ V2 = 1 +020526

=40 + 2V2 =1+cos20 =y (Assume)
~y =46+ 2vV2 and

y=1+cos20
9.1

¥ =1+cos2d
g LY
Fory=1+cos26
when9 =0, y=1+1=2
= I, o _
when9—4,y 1+cos2 1



0= %,y=1+cosn=1—1=0

Fory = 40 + 2v2 _
when 6 =0,y =2v2

when 0 = g,y=2n+2\/§

2(m + V?2)
2(3.14 +1.41)
2(4.55)
9.1

when6=—g,y=—2n+2\/§

=2(-m+Vv?2)

=2(—-3.14 +1.41)

= —3.46

.. Two graph cut's at only one point so one solution possible.

Question30

The number of solutions of the equation sinx = cos’x in the interval
(0, 10) is
[29-Jun-2022-Shift-2]

Answer: 4
Solution:

Solution:
sin x = cos’x, x € (0, 10)
=sinx = 1 — sin %x
=sin?x+sinx—1=0
—1+v1+4
2

—-1+v5

2
We know sin € (-1, 1)
. —1-v5
' 2

ssinx =

=sinx =

can't be a value of sin x

V5 —1

Ssinx =

2

3n=3x3.14=942 <10

% = %x 3.14 = 10.99 > 10

. . . 711

.10 will be in between 31 and -

There are 4 intersection at A, B, C and D between sin x graph and y = \/52_ 1 graph.

.. possible solution =4



Question31

The number of solutions of the equation

cos(x+ %) cos( %—X) = %COSZZX,XE[—:;II, 3m] is :

[24-Jun-2022-Shift-2]
Options:

A.8

B.5

C.6

D. 7

Answer: D

Solution:

Solution:

cos(x+ g] cos( g—x] = %cos%x.x € [-3m, 3x)

<
¢ S,
=‘:-cc>52x+cos"7= Seos 2x

=
=cos 2x—2cos2x—1=0
=cos2x=1
sx=—"3x,—2x,—=x 0, x 2% dx

~ Number of solutions =7

Question32

The value of 2sin(12°) — sin(72°) is :
[25-Jun-2022-Shift-2]

Options:

V5(1 —v3)

A B

1-v5
B =g~

C. \/3(12— V5)

v3(1 —V5)
D. =

Answer: D



Solution:

Solution:

2sin12° —sin72°

sin12° + (—2cos42° -sin 30°)

sin12° — cos42°

sin12° — sin48°

2sin18° - cos 30°

-2 ( v5 -1 ) . ﬁ
4 2

v3(1 — V5)
4

Question33

If sin?(10°) sin(20°) sin(40°) sin(50°) sin(70°) = a — %sin(10°), then
16 + o s equal to

[26-Jun-2022-Shift-1]
Answer: 80

Solution:

Solution:
(sin10” - sin 50° - sin 70°) - (sin 10" - 5in 20 - sin407)

1

~+
e

sin 10°(cos 20" — cos 60°)

)]

= 3i_)[E sin 10" - cos 20" —sin 107]

( lsin?r{fl'o ] : [
4 j

oy 1 iz u. o_
= 16 [5111 10 (CDEE(}

| —

= jij[sin 30" —sin 10" —sin 107]

= é— ésinlﬂo
Clearly, a = -
' 64

Hence 16 +¢ ' =80

Question34

16 sin(20°) sin(40°) sin(80°) is equal to :
[26-Jun-2022-Shift-2]



Options:
A.V3

B. 2v3
C.3

D. 4v3

Answer: B

Solution:

Solution:

16sin20" - sin40” - 3in 80"

=45in 60" {4 sin #- sin(60° — &) - sin(60° + &) = sin 3 F}
=2V3

Question35

The value of cos ( 2 ) + cos ( n ) + cos ( 6—“) is equal to:

7
[27-Jun-2022-Shift-1]

Options:
A -1
B. -3
C.—-1
D.—1

Answer: B

Solution:
Solution:

. I 20 , 6mo
cosE+cos4—H+0056—rI = Sln3(7) cos (7+7)
7 7 7 . I 2

Sin 7

anl ) o2
sin(g)

. 4n 4n
2 sin = cos =

7 7

. I0
2 =
S 7



sin(3—7n) —sinz

_ 7_ -1
2sinZ  2sin 2
Question36

a = sin 36° is a root of which of the following equation?
[27-Jun-2022-Shift-2]

Options:

A 16x* —10x*-=5=0
B. 16x* +20x*-=5=0
C.16x* —20x*+5=0
D.16x* - 10x*+5=0
Answer: C

Solution:

Solution:
o = sin 36° = x (say)
= {10 - 2v5

4
=16x> =10 — 2V5
>(8x*-5)% =5
=16x* — 80x* +20 =0
Ax = 20x2+5=0

Question37

If cota = 1 and secB = — 2, where n < a < 2 and £ < B < m, then the

value of tan(a + B) and the quadrant in which a + B lies, respectively are
[28-Jun-2022-Shift-2]
Options:

A. — %and v quadrant

B. 7 and I** quadrant

C.—7andIV ™ quadrant

D. %andI st quadrant

Answer: A

Solution:



Solution:
.. _ 31
scota =1, (xe(r[,?)

then tana =1

and secp = 3 BE(E'H)
thentanB=_%
_ - _tanottanf
~tan(a + B) = 1 —tana-tanp

_4
_ 3

4

1+§
- _1

7

a+pe ( 32_H 21'[) i.e. fourth quadrant

Question38

cosec 18° is a root of the equation
[31 Aug 2021 Shift 1]

Options:
AxX*+2x—4=0
B.4x*+2x—-1=0
C.x*—2x+4=0
D.x*-2x—4=0
Answer: D

Solution:

Solution:

1 4
sin18° ~ v5 —1
If x = V5 + 1, then
x-12%=5
=x’-2x—4=0

cosec18° = =v5+1

Question39

The value of

Zsin(%) sin(%“) sin(%‘) sin(%“) sin(6—8r‘) sin(%‘) is
[26 Aug 2021 Shift 2]

Options:

1
tavp



=

—_

C.

[ee]]

1
D. —
8v

Answer: C

Solution:

Solution:
ZSin(%) sin(z—n) sin(s—n) sin(S—;) sin(%T) sin(78—n)

= 28111581112?1-[8111%8111(11—@) sin(n—%) sin(n—g)

8
= 2s1ngsm?s1n38fns1n3?nsm§s1n—

8
=2$in2(%)sm (zn)sm (3H 2sin %( ) sin®
o

NI.':I
OOI’:I

8

— 2sin2l x 1 20 _ 2 (B os2
—Zs1n8><2xcosg—sm(8)cos(

)
- 1{zsmZosd) (%) - 3()"-

1
8

Question40

If sin® + cos O = 3, then16 (sin(20) + cos(40) + sin(60)) is equal to:
[27 Jul 2021 Shift 1]

Options:

A. 23

B. —27

C.-23

D. 27

Answer: C

Solution:
Solution:
sin® + cos O = %
sin%0 + cos’0 + 2sinBcos O = %
- -_3
sin206 = 1
Now :
cos40 =1 — 2sin?20
—1-2 ( _3

9 1
=1-2X-= 16 8

sin60 = 3sin20 — 4sin>20



= (3 — 4sin?20) .sin2 0

SEENE
131 (3) -2

16[sin2 6 + cos4 06 + sin 6 0]
16(-3-1- D) =-23

Question41

The value of C0t2—H4 is
[25 Jul 2021 Shift 2]

Options:

A V2+V3+2-V6
B.V2+V3+2+V6
C.V2-V3-2+v6

D.3V2 -V3 -V6

Answer: B
Solution:
Solution:
V3 +1
cotf = 1 +.00329 _ 2V2
sin26 \/3 -1
2V2
=10
0= 24
V3 +1
1+ —
=C0t(£) = M
24 (\/§ -1
_ . 2\/2_
_(2v2+v3+1), (V3 +1)
(V3 —=1) (V3 +1)

_2V6+2v2+3+V3+V3+1
2
=V6 + V2 +V3 +2

Question42

If 15sin*a + 10cos*a = 6, for some a € R, then the value of

27sec’a + 8cosec’a is equal to
[18 Mar 2021 Shift 2]

Options:
A. 350



B. 500
C. 400
D. 250

Answer: D

Solution:

Solution:

Given, 15sin*a + 10cos*a = 6

= 15sin‘a + 10cos*a = 6(sin2<x + coszoc)2

= 15sin*a + 10cos*a = 6(sin*a + cos’a + 2sinacos?a)
=9sin*a + 4cosa — 12sin’acos’a = 0

= (3sin’a — 2cos?a)? = 0

= 3sin‘a — 2cos’a = 0

=3sin’a = 2cos’a

25 = 2
=tan“a = 3
. cot’a=3/2
Now,

27secba + 8cosecla = 27(sec?a)® + 8(cosec?a)®
=27(1 + tanZ(x)3 + 8(+cot2(x)3

_ 2)3 3)3_

=27(1+ §) +8(1+ E) = 250

Question43

If for x € ( 0, % ) » log,,sinx + log,,cosx = —1 and

log,,(sinx + cosx) = 1(log,,n — 1), n > 0, then the value of n is equal to
[16 Mar 2021 Shift 1]

Options:

A. 20

B. 12

C.9

D. 16

Answer: B

Solution:

Solution:
log,,sinx +log;,cosx = —1, x € (0, n/2)

log;,(sinxcosx) = —1

= sinxcosx = 107! = 1/10

log,,(sinx + cosx) = 1/2(log;;n — 1), n >0
2log;(sinx + cosx) = (log,,n —log,,10)

= log,,(sinx + cos x)? = log,,(n/10)

= (sinx + cosx)® = n/10



. . n
:>Sln2X + COSZX + 2sinxcosx = —

10
= 1+ 2(1/10) =n/10=12/10 = n/10
Ln=12
Question44

If0<a,b<1and tan 'a + tan™'b = %, then the value of

@+by— [ =22 ) + [ =e2) - (=22) 4 s
[26 Feb 2021 Shift 2]

Options:

A. log 2

B.e’ -1

C.e

D. loge( %)
Answer: A

Solution:

Solution:
Given, tan"'a + tan™'b = %
a+b]1_ o

1—-abl ™ 4

= tan_l[

= a+b=1-ab
= (1+a)(l+b)y=2...()

Now, (a + b) — ( az+b2) + ( a3”’3) - ( a4+b4) + .

2 3 4
2 3 4 2 3 4
_[,_a, a _a _b b b ]
—[a 2+3 4+...]+[b 2+3 4+...
=log,(1 + a) +log,(1 + b) [ Using expansion of log,(1 + x) |
=log,(1 + a)(1 +b) [.loga +logb = logab]
=1

og.2 [use Eq. (i)]

Question45

All possible values of 0 € [0, 2n1] for which sin20 + tan20 > 0 lie in
[25 Feb 2021 Shift 1]

Options:



o n 31 711
B.{0, %) u(% 2)u(n 2
n 3o 3n 1l
c.{o %) u(g ) 1)
o 3o 5o
p.(0 %) u (% 2)u(m )y
Answer: D
Solution:
Solution:
sin26 +tan26 >0
. sin2 6
= sin20 + 00529>0
. 1
= s1n29(1+ 0520
. cos20+1
= sm26( W) >0
= tan29(200526)>0
cos20 =0
- 1-2sin’0 =0
1
0=+ ——
sin 7
Now, tan26(1 + cos26) > 0
=tan20>0as1+cos20>0
i ol I
=>26€(0,§)u(n,—)u(2 )u —)

) 2
.-.ee(o,%)u(%,%)U(H'%)U(% T)

Since, sin6 # + —
sin 7 ]

[y

Question46

If 0 <x,y<mand cosx + cosy —cos(x+Yy) =

to
[25 Feb 2021 Shift 2]

Options:

A.

N[ =

v

B. 7
1-V3

c. 15

1+V3
D. 5

Answer: D

Solution:

3, then sinx + cosy is equal



Solution:

Given, cosx + cosy — cos(x +y) = %
:Zcos( X;y)cos( )%) - [20052( ij) —1] = %[Useformula,
cosa+cosb=2005(a-£b cos a;b)
CosS2X = 2cos2x —-11
e 2] con| X3 - acar X3
=3_1=1
2 2
=>4COS(X;y)cos(X y)—4cos(x2y)
= %x2=1=cos —(ng)+sm 2 (X > y)

=>[cos( %) —2(:05( %) ]2+sin2( %) =0

:sin( x;y) =0andcos( )%) —2cos( x-;y =0

=X =yand cos0 —2cosx =0

. 1
Gives, cosx = = = Ccosy

2
.sinx= {1 —cos’x = {1 L= Y3
~sinx = {1 cosx_\/l 4__2
s1nx+cosy_‘/73.|.§= 1+2\/3
Question47

If n is the number of solutions of the equation
Zcosx(4sin(§+x) sin(%—x) — 1) =1,x €[0, o] and S is the sum of

all these solutions, then the ordered pair (n, S) is
[1 Sep 2021 Shift 2]

Options:

 fa.52)
5 (2.2)
c.(2.%)
b, (3.2]

Answer: A

Solution:

Solution:
g+x)sin(g—x) —1)
=>Zcosx(Zcos(Zx)—Zcos(%) —1) =1

2cosx(4sin(

= 2 cosx(4cos’x —3) =1



=c0s3x ==

_ o 5Su 7u

S2X=35, =, —

9° 9" 9
Number of solutions = n = 3

Sum of solutions =S = 1§Tn

Question438

The number of solutions of the equation 3ptan’x  3ysec’x _ 81,0 =x=<
is

[31 Aug 2021 Shift 2]

Options:

A. 3

B.1

C.0

D.2

Answer: B

Solution:

Solution:

32tan2x + 32seczx = 81
=>32tan2x + 321+tan2x - 81
=33 x 3217 = g1

tan’x _ 2_7
=32 =11

=tan’x = In,, (

tanx = \/1n32(1—) €(0,1)

= One solution in [0: %]

Question49

Section B : Numerical Type Questions
Let S be the sum of all solutions (in radians) of the equation
sin?0 + cos0 — sinBcos 0 = 0 in [0, 4nl. Then, £ is equal to

[27 Aug 2021 Shift 2]

Answer: 56

=]



Solution:

Solution:

sin?0 + cos®® — sinOcos O = 0 in [0, 4]
=1 — 2sin’0cos?0 — sinBcosO = 0

=2 —sin?20 —sin20 =0

=sin®20 + sin20 -2 =0

=(sin20 + 2)(sin26—-1) =0

=sin206 =1, 20 € [0, 8m]

4’ 4’ 4 4
Sum of solutions S = %
The '§=§XZTT=56

Question50

COSX
1+ sinx

=|tan2x|,xe (_g,%) _ {%'_g} is
[26 Aug 2021 Shift 1]

The sum of solutions of the equation

Options:
A -1
B. 75
c.-2&
D. -1

Answer: A

Solution:
Solution:
We have, colsx= |tan2x|
cor[5) - 3]
X X - x= tan2x
2 .2 .
cos 2+sm 2+2003251n2
X . X X . X
[eos [3) ~sin(3) | [cos3 +sm3]
= = tan2x
(cos%+sin§)2
1—tan§
= X = tan2x
1+tan§
o x\ _
=tan Z_E) = |tan2x|



or_Tl<n<1

=s>n=-1,0
orn=0

Whenn=-1,x= (I—g)n
i

orwhenn=0,x=—

6
n=0x= (11—0)1'[
- Required sum = (I—g’)n+ (%)n+ (%)n: (_3—101)11
Question51

The number of solutions of sin’x + cos’x = 1, x €[0, 4] is equal to
[22 Jul 2021 Shift 2]

Options:
A 11
B.7
C.5
D.9

Answer: C

Solution:

Solution:

sin’x = sinx = Al ....... (1)

and cos’x = cos’x =1 ........ (2)

also sin’x + cos’x = 1

= equality must hold for (1) & (2)

=>sin’x = sin’x & cos’ = cos’x

=sinx = 0&cosx =1

or

cosx=0& sinx=1
o 51

=x = 0, 2m, 4, 5 5



=5 solutions

Questionb52

Let a= maX{SZSin3X . 44COS3X} andbeta = min{82$in3x . 44COS3X}. If

x €R xE€R
1/5

8x’+bx+c=0isa quadratic equation whose roots are «a and

B'/,then the value of c — b is equal to :
[27 Jul 2021 Shift 2]

Options:
A. 42
B. 47
C.43
D. 50

Answer: A

Solution:

Solution:

o = max{825‘1n3x i 44COS3X}

= max{zﬁsin3x ) 28C053X}

— max{2651n3x+80053x

and B — min{825m3x ) 44C053X} — min{26sin3x+8c053x}
Now range of 6sin3x + 8 cos 3x
=[-V6%+ 82 +{6%+ 8] =[-10, 10]
a=210&3=2—10

So,al’®=2%2=1

:51/5= 272=-1/4

quadratic 8x* +bx+c=0,c—b =

8 x [ (product of roots ] + ( sum of roots )

=8x[4x%+4+%] =8x[%]=42

Question53

The number of solutions of the equation |cotx| = cotx + - in the

SInXx
interval [0, 2m] is
[18 Mar 2021 Shift 1]

Answer: 1

Solution:



Given, |cotx| = cotx + L i
sSinx

If cotx > 0, then |cotx| = cotx

From Eq. (i), cotx = cotx + L
sinx

- =0 (not possible)

sinx

If cotx < 0, then |cotx| = —cotx

From Eq. (ii), — cotx = cotx + L
sinx

= 2cotx + .L=O=>2003x=—1
sinx

:X=?Or?

Here, x = 4—31-[ rejected because 4?“6 third quadrant and in third quadrant cotx is positive. Since, we considered

cotx < 0. .x = 21/3 is the only one solution.

Question54

The number of solutions of the equation x + 2tanx = 7 in the interval

[0, 2m] is
[17 Mar 2021 Shift 2]

I
2

Options:
A. 3
B.4
C.2
D.5

Answer: A

Solution:

Solution:

Given, x + 2tanx = g

= 2tanx = %—Xﬁtanx=

=
N

= tanx = (—% X + %...(i)

Approach In this type of problem solving, graphical approach is best because we have to find only number of solutions,
not the solution (i.e. not the value(s) of x).

Concept To find the number of solution(s) for Eq. (i), first of all, let y = tanx... (i) and y = _71))( + 2. (iii) and then

draw the graph of Egs. (ii) and (iii).
Now, total number of solution(s) = Total number of point(s) of intersection of the graph (ii) and (iii).



Y
(0, n/4)
2n
X X
@) 2 X 3n/2
\ ™~ y=tan x
|- y==1/2 x+n/4
Y}

x=0 x=mnf2 x=x x=3r2 x=2x

y=- %x + % intersects y = tanx at three distinct points in [0, 21].

. Total number of solutions =3

Question55

The number of roots of the equation, (81)Sian + (81)“’SZX = 30 in the
interval [0, ] is equal to
[16 Mar 2021 Shift 1]

Options:
A. 3
B.4
C.8
D. 2

Answer: B

Solution:

Solution:
2, 2,
Given, 815" * + 81°°** = 30
- 8lsin2x+ 81(1—sin2x) =30
- g9 8L _ 30
81511’1 X
Let 8152 =y,
81

Ly+ — =30

y y
= y?—30y+81=0
= (y=-27)(y-3)=0
= y= 3ory= 272
81" * =3 or 81°"* =27
gsin’x _ 3 o g4sin’x _ 33
= 4sin’x = 1 or 4sin’x = 3
= sin’x = 1/4 orsin’x =3 /4
= sin’x = sinz(r[/6) or sin’x = sinZ(H/S)
= X =nm=*mu/6orx=nm*iu/3
From [0, m],
X = 11/6, 51/6 or x = 11/3, 211/3
Hence, the total number of solutions =4



Question56

If v3(cos’x) = (V3 — 1) cosx + 1, the number of solutions of the given

equation when x € [0, %] iS ceeeeneen
[26 Feb 2021 Shift 1]

Answer: 1

Solution:

Solution: _
Given, v3cos’x = (V3 — 1)cosx + 1, x € [0, 1 / 2]
Let cosx = t, then
V3= (V3 - 1)t +1
= V3’ -V3t+t—1=0
= (V3t* = V3t) +(t—1) =0
= V3tt—1) +1(t—-1)=0
= (t—1)(V3t+1)=0
1

Thisgivest=1andt= —=
g V3
Put, t = cosx, then

cosx =1 and cosx = -1
V3

cosx = —1 /\/§_is rejected as x € [0, i / 2]
cosx=—-1/v3 isrejectedas x€[0, i
scosx =1

Since, x € [O, %] then cosx = cosO

This gives x = 0 is only solution.
Therefore, number of solution whenx € [0, m/2]is 1.

Questionb>7

The number of integral values of k for which the equation
3sinx+ 4cosx = k+ 1 has a solution, k € R is ......... .
[26 Feb 2021 Shift 1]

Answer: 11

Solution:

Solution:
Given, 3sinx+4cosx=k+1... (i)

Multiply and divide LHS of Eq. (i) by Y3*+4? =5



. 3 . 4 —
i.,e. 5 gsmx+ gcosx) =k+1
=5(cosasinx + sinacosx) =k + 1

[Let cosa = 3 /5 thensina= V1 —(3/5)* = %

=5sin(x+ a) =k + 1 [Usesin(a + b) = sinacosb + cosasinb]
. k+1

=sin(x + a) = 5

letx+a=06

Then, sin0 = —k; 1
—1<sin6=1

k+1

5 =1

= —5=k+1=5

= —6=<k=s14

.. Possible integral values of k are -6, —5, -4, -3, -2, —-1,0,1, 2,3 and 4. i.e.

Total 11 integral values of k are possible for which Eq. (i) has solution.

= —1=<

Question538

The value ofcos3( g) -cos( ) + sin ( ) -sm(
[Jan. 9, 2020 ()]

Options:
A. v%
B. %
C. 1

D. 1

Answer: B

Solution:

Solution:

3k 3 _ i ind I in I _ 4gin3 B
cos 8[4005 ) 30058] +sin 8[351n8 4sin 3

o .6 1II o . 4TI
= 4cos® = — 4sin® Z — 3cos* Z + 3sin* Z

8 8 8 8
=4[(cos2 sm2%)]
[ (sin 8+cos §+sm —cosZH) ]
-3[(coszg—sinzg)(0052%+sin2%)];

cosE[ (1—s1n 2cos? )—3]

IR




Questionb9

IfL=sin2( % —sinz( g) and M =cosz( 1—“6) —sinz( g),then:

[Sep. 05, 2020 (II)]

Options:
1 o
A.L=—-_—+ scos;
2V2 2 8
B.L=-L — lcosI
4v?2
1 I
CM=_—-"—-+ 2cos3
a2 4 8
1 1 I
D.M = —+ = =
o 5 COSs )
Answer: D
Solution:
Solution:
=1-2sin2 T = cos T = L i
L+M =1-2sin ) cos4 73 (i)
andL-M = —cosg ......... (ii)
ions (i ivL= L[ L _cosm) o L _ 1. -1 L my _ 1 .1
From equations (i) and (ii), L = 5 ( 7 cos g 3 cos = and M ARG + cos 3 3 + 5
Question60

If 2sne__ 1ang | == L g, Be (0, 2), then tan(a + 2B) is

V1 + cos2a V10

equal to
[Jan. 8, 2020 (11)]

Answer: 1

Solution:

Solution:
. —
Vv2sino _ land \/ 1—cosB_ 1

v2cosa 7
L Vv2sinB _ 1

V2 V1

1 .
S tana = = and sinp =
7 P V10

-1
tanp = 3



S tan2pB =

2tanp _

2.

1 —tan’p

1
3
1

Slw

©lo|w|n

1 -
9
tana + tan2f

1 —tanatan2p
4+ 21

tan(a + 2B) =

Question61

The set of all possible values of 0 in the interval (0, 1) for which the
points (1,2) and (sin 0, cos 0) lie on the same side of the line x +y =1 is:
[Sep. 02, 2020 (I1)]

Options:

A {0 3)

D. (o0, %)
Answer: A

Solution:

Solution:

Letf(x,y) =x+y—-1

Given (1,2) and (sin 8, cos0) are lies on same side.
~f(1,2)-f(sin0, cosB) >0

=2[sin® + cos6—-1]>0

=sin® + cosO| > 1 =>sin(e+

)
=0+ %E(% 34—H)=9€(0, %)

Question62

If the equation cos’0 + sin0 + 2 = 0 has real solutions for 0, then 2 lies
in the interval :
[Sep. 02, 2020 (ID)]

Options:

A -3



1]

1 1
c. (-3 -5

3 5
D [‘ 2 z]
Answer: B
Solution:
Solution:

Given equation is cos*(0) + sin *(0) + A = 0
= A = —[cos*(0) + sin %(0)]
=) = —[(cos?(0) + sin %(0))? — 2cos?(0)sin %(0)]
[“a? + b? = (a + b)? — 2ab]
=2 = =(1)* + 2(2cos(8)sin (6))°
[""cos?(0) + sin 2(0) = 1]
=2 = Lsin%(20) - 1
We know that — 1 =sin (x) =1

Therefore 0 =< sin 2(x) =<1

So %sinz(ZG) e o, %]

for Lsin2(20)=0=>A=0—-1=—1

2

lain200) = 1 - 1_,_=1
for Esm (26)_2:)\_2 1 5
. 1
..xe[—l,—E

Hence, Option(B) i.e. [—1, _71] is correct

Question63

The number of distinct solutions of the equation,
log, ,,sinx| =2 -1log,,, | cosx| in the interval [0, 2], is

[Jan. 9, 2020 ()]

Answer: 8

Solution:

Solution:

log, ,, | sinx| =2 -1log, ,, | cosx
=log, ,, | sinxcosx | =2

. 1
= |sinxcosx| = 1

. 1
= sin2x =+ =
SIn 2X )



LN £ %
A SN A
! v\t N =
2 s Wi e

Hence, total number of solutions = 8.

Question64

For any 0 € ( I ) the expression

3(sin® — cos 0)* + 6(sin 0 + cos 0)> + 4sin°0 equals:
[Jan. 9, 2019 ()]

Options:

A. 13 — 4co0s®0 + 6sin*0cos’0
B. 13 — 4cos’0

C. 13 — 4co0s*0 + 6cos*0

D. 13 — 4cos*0 + 2sin’6cos®0

Answer: B

Solution:

Solution:
3(sin© — cos 0)* + 6(sin O + cos 0)? + 4sin®0
= 3(1 — 2sin6cos 6)2 + 6(1 + 2sinBcosH) + 4sin®0
= 3(1 + 4sin%0cos’0 — 4sinOcos 0) + 6
—125sin0cos 6 + 4sin®0
= 9 + 12sin?0c0s%0 + 4sin®0
=9 + 12c0s?0(1 — cos?0) + 4(1 — cos’0)®
=9 + 12¢0s*0 — 12co0s*0 + 4(1 — c0s®0 — 3cos?0 + 300546)
=9+ 4 — 4cos0
=13 — 4cos’0

Question65

The angle of elevation of the top of a vertical tower standing on a

horizontal plane is observed to be 45° from a point A on the plane. Let B
be the point 30m vertically above the point A. If the angle of elevation of

the top of the tower from B be 30°, then the distance (inm) of the foot of
the tower from the point A is:
[April 12, 2019 (ID)]

Options:

A. 15(3 +V3)



B. 15(5 — v3)

C. 15(3 - V3)
D. 15(1 + V3)
Answer: A
Solution:
Solution:
Let the height of the tower be h and distance of the foot of the tower from the point A is d . By the diagram,
Q
A
30°
B h
30m
,l, 45° v
A<€ d > P
tan45° = B =1
d
h=d ... (i)
._h-30
tan 30" = |

v3th—-30)=4d ........ (ii)
Put the value of h

from (i) to (ii),

v3d =d +30V3

_ 30¥3 _ e mium _ =
d = Bo1- 15V3(V3 + 1) = 15(3 + V3)
Question66

The value of cos?10° — cos 10° cos 50° + c0s>50° is
[April 9, 2019 (ID]

Options:

A. % + cos20°

B. .3/4

C. (1 +cos20°)
D.3

Answer: B

Solution:



c0s?10° = cos 10° cos 50° + cos?50°
_ ( 1 +cosZO°) 4 ( 1 + cos100°
- 2 2

=1+ %(cos 20° + cos 100°) — %[cos 60° + cos40°]

(1 - %) + %[cosZO° +c0s100° — cos40°]

) - %(2 cos10° cos50°)

+ %[2 cos 60° x cos40° — cos40°]

Bl W

Question67

Two poles standing on a horizontal ground are of heights 5m and 10m

respectively. The line joining their tops makes an angle of 15° with the
ground. Then the distance (in m ) between the poles, is:
[April. 09, 2019 (1I)]

Options:
A.5(2 +V3)
B.5(V3 +1)
C. %(2 +V3)
D.10(v3 — 1)
Answer: A
Solution:
Solution:
— & T
_ 5
\HO ...................... 10 l
. 5
\113° ¥
— d—hn
By the diagram. .
- 5,4 - _5 _5(W3+1)
tan15’ = 1 _d T 731
_ 5(4+2V3) _ Y
= === 5(2 + v3)
Question638

The value of sin10°sin30°sin50°sin 70° is:
[April. 09, 2019 (II)]



Options:
A L=
B.
C.
D. —

Answer: A

Solution:

Solution:

'sin(60° + A) - sin(60° — A)sin A = isinSA
».sin10°sin50°sin 70° = sin10° sin(60° — 10°)
sin(60° + 10°) = ism30°

=sin10°sin30°sin50°sin 70° = isinZSO = %

Question69

II

If cos(a + B) = 2, sin(a — B) = > and 0 < @, B < %, then tan(2a) is equal
to:
[ April 8, 2019 (D]

Options:
63
A. 55

B. 63

c. 2L

33
D. =

Answer: B

Solution:

Solution:
o+ B and a — B both are acute angles

cos(a + B) = %,thensin((x+[3)= \/1— ( %)2 = %
tan(o + B) = %
And sin(a — B) = -, then

13



cos(a — B \/1—(%) =—§

=>tan(ax — B) = 12
Now, tan2 o = tan((o + B) + (o — B))
4.5
_ _tan(a+B)+tan(a—=P) _ 3 12 _ 63
1 —tan(a+B)-tan(a—-PB) , _4 5 16
3 12

Question70

If sin*a + 4cos4B +2 = 4V2sinacosB; o, B € [0, nl, then
cos(a + B) — cos(a — B) is equal to :
[Jan. 12, 2019 (ID)]

Options:
A. 0

B.-1
C.vV2

D. —V2
Answer: D

Solution:

Solution:

" The given equation is

sina + 4cos®B + 2 = 4v2 sina - cosB, a, B € [0, ]
Then, by A.M., G.M. ineqality;

AM. = G.M.

| =

sin*o + 4cos4B +1+1
4
sin*a + 4cos’p+ 1 +1 = 4V2sina- | cosp|
Inequality still holds when cosp < 0 but L.H.S. is positive than cosp > 0, then
H.S.=R.H .S

- sin*a =1 and cos4B =

= (sin*a - 4cos4B -1-1)

AN

=>(x=%and[3=%

-~ cos(a + B) — cos(a — B)
=cos( %+B) —cos( g—B)

= —sinP —sinp = —ZSin% =—v2

Question71

Let f,(x) = %(sinlﬁz + coslSK) fork=1, 2,3, ... Then for all x € R, the
value of f ,(x) — f ;(x) is equal to :
[Jan. 11, 2019 (I)]



Options:

1
A.—2

—_

B.
c. =L

5
D'ﬁ

Answer: A

Solution:

Solution:
£ (%) = Z(sin* + cos*x)

f (x)= [sin4x + cos4x]

4

e

%[ (sin’x + cos’x)? — _(sin22 x)" ]
l[ s1n2x) ]
4
)=

felx [sm X + cos’x]

= 6[ (sin X + (cos X) — Z(sinzx)z]
= %[ 1- %(sinZX)2

. 2
Now £,(x) — £ (x) = L — L - SI2XS L5 42

4 6 8 8
1
=1z
Question72

The value of
cos £ -cos &-...-cos L - sin I
2 2 2

[Jan. 10, 2019 (ID)]

Options:

1

1
B. 1024
c. L

D.

N|+—

Answer: A

Solution:



Solution:

Question73

The number of solutions of the equation

o1 5n] .

1+sin4x=00523x,x6 [—7, =] is:

[April 12, 2019 (D]
Options:

A.3

B.5

C.7

D. 4

Answer: C

Solution:

Solution:

Consider equation, 1 + sin*x = cos?3x

L.H.S. =1 +sin*xand R-H . S. = cos?3x
“L.H.S.z1andR.H.S.=1=>L.H.S.=R.H .S.=1
sin’x = 0, and cos?3x = 1

= sinx = 0 and (40032)( - 3)2c052x =1

= sinx=0andcos’x =1=x = 0, 1, +211

Hence, total number of solutions is 5.

Question74

Let S be the set of all a € R such that the equation, cos2x
+asinx = 2a — 7 has a solution. Then S is equal to
[April 12, 2019 (II)]

Options:
A.R

B. [1,4]
C.[3,7]



D. [2,6]

Answer: D

Solution:

Solution:
Given equation is, cos2x + asinx =2a—-71 — 2sin’x + asinx = 2a — 7
2sin®x — asinx + (2—8) =0
o+ Va? - 8(2a + 8)
4
(xt(z—S) - sinx = on;él
[sinx = 2( rejected )]

= sinx =

= sinx =

a—4
4

" equation has solution, then el[-1,1]

=a € [2, 6]

Question75

If [x] denotes the greatest integer =x, then the system of linear
equations

[sinO]x + [-cosO]ly =0

[cotOlx+y =0

[April 12, 2019 (II)]

Options:
A. have infinitely many solutions if 6 € ( g %H ) and has a unique solution if 6 € (1‘[, %H)
B. has a unique solution if 6 € ( g %H) U (1'1, %H ) .
C. has a unique solution if 6 € ( % %H and have infinitely many solutions if 6 € (H, 7—5
D. have infinitely many solutions if 6 € ( % %H) U (1'1, 7—;)
Answer: A
Solution:
Solution:
According to the question, there are two cases.
. o 20
Casel:06 € ( > ?)
In this interval, [sinO] = 0, [-cos 6] = 0 and [cotB] = —1 Then the system of equations will be ;
0-x+0-y=0and —-x+y=0
Which have infinitely many solutions.
. 711
Case2:0 € (n, ?)
In this interval, [sin6] = —1 and [—cos0] = 0

Then the system of equations will be ;
—x+0-y=0and[cotB]x+y=0
Clearly, x = 0 and y = 0 which has unique solution.



Question76

Let S = {0 € [-2m, 2m] : 2c0s%0 + 3sin® = 0}.
Then the sum of the elements of S is:
[April 9, 2019 (I)]

Options:

A, L3¢

5
B. 5

C. 21
D.o

Answer: C

Solution:

Solution:
2c0s%0 + 3sin® =0
(2sin® + 1)(sin6—-2) =0

=sinf = — % or sin® = 2—- Not possibe

oA

The required sum of all solutions in [—2m, 211] is

(mo ) an- 8o (-8] - 2] -

Question77

If0=x< %, then the number of values of x for which

sinx—-sin2x+sin3x =0, is:
[Jan. 09, 2019 (II)]

Options:
A. 3
B.1
C.4

D. 2



Answer: D

Solution:

Solution:

sinx —sin2x+sin3x =0

= sinx — 2sinx - cosx + 3sinx — 4sin’x = 0
= 4sinx — 4sin®x — 2sinx - cosx = 0

= 2sinx(1 — sinzx) —sinx-cosx =0

= 2sinx-cos’x — sinx - cosx = 0

= sinx-cosx(2cosx—1) =0

. 1
* sinx =0, cosx =0, cosx = 5

T x=0, % VX E [O, %)

Question78

The number of solutions of sin3x = cos 2x, in the interval ( g, I ) is
[Online April 15, 2018]

Options:
A. 3
B.4
C.2
D. 1

Answer: D

Solution:

Solution:

sin3x = cos2x

=3sinx — 4sin’x = 1 — 2sin’x
=>4sin’x — 2sin’x — 3sinx+ 1 = 0

=sinx = 1, _ZiTZ\/S
. o . =2+42V5
In the interval ( 5 n), sinx = —a

So, there is only one solution.

Question79

If sum of all the solutions of the equation

8cosx- (cos( %+x) -cos( g—x) - %) — 1 in [0, ] is ki then k is equal

to :
[2018]



Options:

13
A. 9

B.

ol

c. 20

2
D.g

Answer: A

Solution:

Solution:

. 2 I .2 1\ _

-8cosx(cos g—smx— 5) =1
3 1 2.\ _

= 8cosx( 1- i—smx) =1

= SCOSX(%—(l—COSZX)) =1
:8008x(%—1+coszx) =1

= SCOSX(COSZX— 2) =1

3 —
=>8( 4cos x4 3cosx) ~1
= 2(4cos’x — 3cosx) = 1

= 2cos3x=1=cos3x = 1

2
3x=2nni%,n€1
2nn i
= ——— 4+ =
SXT T3 9
Inxe€[0,0]:x= o 2—H+E Z—H—E,only

9" 3 9" 3 9
Sum of all the solutions of the equation
(l,2,1,2_ 1),_13
=(g+3+5+5-gn=7n

Question80

If 5(tan2X - COSZX) = 2cos2x + 9, then the value of cos4x is
[2017]

Options:

7
A.—§

B. -

ullw

Wl

o
oIN



Answer: A

Solution:

Solution:

We have

5tan’x — 5cos?x = 2(2cos’x — 1) + 9
=5tan’x — 5cos’x = 4cos’x — 2 + 9
=5tan’x = 9cos’x + 7

=5(sec’x — 1) = 9cos’x + 7

Let cos’x =t

-2-9t-12=0
=0t + 12t —=5=10

=9t + 15t =3t -5 =0
=(3t—-1)(3t+5)=0
=1 _5
=>t—3ast¢ 3
COSZX=2COSZX—1=2(%)—1=—%
2
cos4x=200522x—1=2(—%) —1=_%

Question81

If m and M are the minimum and the maximum values of
4 + %sinZZX - 2cos4x, xE€R,then M —m is equal to :
[Online April 9, 2016]

Options:

A.

| ©

B. 15

C.

NN

1
D'Z

Answer: B

Solution:

Solution:
4 + %sinZZX — 2cos’x

4+ 2(1 — coszx)coszx — 2cos*x

_4{cos4x— COZSZX—1+ %— 11_6}
—4{ (coszx— %)2— %}
0=<cos’x=1

- 2 < cos’x — is %

0= (cosx— %)25 1%5



17 112 17 9 17
- 16 = [cos™~ 7) - 15 = 15~ 16
%>—4{(coszx—i 2—%}2%

17
M=7
m:l
2
_17_2_15
M-m="7-2732
Questiond2

If 0 = x < 2m, then the number of real values of x, which satisfy the
equation cosx + cos2x+ cos3x + cos4dx = 0 is:
[2016]

Options:
A7
B.9
C.3
D.5

Answer: A

Solution:

Solution:
cosx+ cos2x+cos3x+cosdx =0
=2cos2xcosx+ 2cos3xcosx =0
5x x| _
=>2005x(2003?cos§) =0
_ 5x _ X
cosx =0, cos > 0, 0032
n 3u n 3n 7n 9n

=0

Questiond3
The number of x € [0, 211] for which
2

| \/25in4x + 18cos*x — \/20054x + 18sin“x| =1 is
[Online April 9, 2016]

Options:
A 2
B.6
C.4
D.8



Answer: D

Solution:

Solution:
| \/251n4x + 18cos’*x — \/2cos4x + 18sin’x| =1
\/281n4x + 18cos’x — \/2(:054)( + 18sin’x = +1

Y 2sin’x + 18cos’x = +1 + Y 2cos’x + 18sin’x
by squaring both the sides we will get 8 solutions

Question84

If cosa + cosP = % and sina + sinp % and 0 is the the arithmetic mean of

a and B, then sin20 + cos 20 is equal to :
[Online April 11, 2015]

Options:
A 2

B. £

C. 2

D. ¢
Answer: B

Solution:

Solution:
Let cosa + cosP =

0‘;Bcos(’(_

and sina + sinf =

=2 cos

=2sin « ; Bcos
On dividing (ii) by (i),

we get tan at+p)_ 1

2
oa+p

Given: 0 =

wlN
—
|
Ol

Consider sin26 + cos 26 = sin(a + B) + cos(ax + B) =

[S21RN]

sle
ol

1+ 1+

(eI
=

Question85



Let f,(x) = i(sin"x + cos"x) where x € R and k = 1 Then f ,(x) — f 4(x)

equals
[2014]

Options:

A.

N

B.

ol

C.

(o] [

1
D.§

Answer: B

Solution:

Solution:
(b) Let £,(x) = (sin + cos'x) Consider f,(x) — £ 4(x) = F(sin’x + cos*x)

6.

(sinﬁx + Cco0s’x)

= l[1 — 2sin®xcos?x] — %[1 — 3sin®xcos?xk]

=L
12

o] L

=
el

Question36

If 2cos0 +sin0 =1 ( 0 = %) then 7 cos 0 + 6sin 0 is equal to:
[Online April 11, 2014]

Options:

A.

N =

C. 11
D. 46

Answer: D

Solution:

Solution:

Given 2cosf +sinf =1
Squaring both sides,

we get



(2cos O + sin0)? = 12

=4c0s%0 + sin’0 + 4sinOcosO = 1

=3c0s20 + (cos?0 + sin?0) + 4sinOcosH = 1

=3c0s?0 + notx + 4sin0cos O = not

=3c0s%0 + 4sinOcosO = 0

=c0s0(3cosO +4sinB) =0

=3c0os0+4sinb =0=3cosO =—-4sin6
-3

-3 = Za_q1. -3
= 7 =tan® = Vsec?0 — 1 7

('-'tane = ysec?0 — 1)
2 _ [ =3\2% _
=sec0—-1= (T) =

=sec?0 = i+1= éﬁsece=

9
16

3
16 16 4
4

or cosO = 5 e (1)

2
Now, sin?0 + cos?0 = 1 = sin?0 + ( %) =1
16 _ 9

2

. 2 é= .20 _1_ 16 _ 9
sin“0 + 5 1=sin0=1 75 5

sin==+= ...(2)

allw

Taking (sine =+ %) because (sine = — % cannot

satisfy the given equation.
Therefore; 7cos6 + 6sin6
4 3 28 L 18 _ 46

Question87

If cosecO = % (p # q # 0), then |Cot( 1+ g) | is equal to:
[Online April 9, 2014]

Options:

Ay
5 |

C.Vpq

D. pg

Answer: B

Solution:

Solution:
cosecd = P¥9d ging= P=9d
p—q p+d
_ _ cinlp _ P—q 2_ 2\/pq
cosf =+1y1 51n9_\/1 ( +q) -

p (p+q)

o 0 0
(n 0 _ cothotE 1 _ coti 1
ozt T w7 o
cot 2 + cot 2 cot=+1

4 2 2



06 .. 96
Ccos s —sin=

2 2
0,96
cos + sin 5

On rationalizing denominator, we get

cosg—sinQ cosQ+sinQ
( 2 2)( 2 2)
cosg+sing cosQ+sin9

2 2 2 2

_ cos 9

. 20 20 .0 )

sin §+cos §+251n§cos§
=‘ cos® |_| 2vpq/(p+q) =@=\/E

1+ sin® 14+ (= p p

ptq
(]

Question88

The number of values of a in [0, 2] for which
2sin’a — 7sin?a + 7sina = 2, is:
[Online April 9, 2014]

Options:
A.6
B.4
C.3
D. 1

Answer: C

Solution:

Solution:

2sina — 7sin?a + 7sina — 2 = 0

ﬁ2sin2(x(sin(x —1)—5sina(sina — 1)

+ 2(sina—1)=0

=(sina — 1)(251n2(x —5sina+2)=0

ssina — 1 = 0 or 2sin’a — 5sina+2 =0

5+v25-16 _ 5+3
4 T4

sina =1 orsina =

II .
a= = orsina = 2

2
Now, sina # 2

N =

. 1
for, sina = 5
o 2o
3" 3
There are three values of o between [0, 21]

Question89

tan A + cotA

—oota T T-1ax €an be written as:

The expression
[2013]



Options:
A.sinAcosA+1
B.secAcosecA+1
C. tanA + cotA

D. sec A + cosecA

Answer: B

Solution:
Solution:
Given expression can be written as
sinA % Ssin A COSA COSA

CoSA sinA — cosA sinA  cosA —sinA
sinA
tan COSA
COSA
sin A
1 { sin®A — cos®A }
sinA — cosA cosAsinA
'a® —b® = (a — b)(a® + ab + b?)
sin?A + sin A cos A + cos’A

sinAcosA
=1+sec A cosec A

and

CcotA =

Question90

Let A= {0 :sin(0) = tan(0)} and B = {0 : cos(0) = 1} be two sets. Then :
[Online April 25, 2013]

Options:
A.A=B
B.AcB
C.BcA
D.AcBandB—-A=g¢

Answer: B

Solution:

Solution:
Let A= {0:sin6 =tan0O}
and B={06:cos6=1}
. sin©
Now, A = {9.s1n6— oS0 }
= {0 :sinB(cos® — 1) =0}
= {06 =0, o, 2o, 3, ..... }
ForB:cos® =1=0=m, 2m, 41, ......
This shows that A is not contained in B. i.e. Anot ©« B. but Bc A




Question91

The number of solutions of the equation sin2x — 2cosx + 4sinx =4 in
the interval [0, 511] is:
[Online April 23, 2013]

Options:
A. 3
B.5
C.4
D.6

Answer: A

Solution:

Solution:

sin2x—2cosx+4sinx =4
=2sinx-cosx—2cosx+4sinx—4=0
=(sinx — 1)(cosx—2) =0
vcosx—2=#0, ~sinx=1

n 51 9n

2" 2" 2

Question92

Statement-1: The number of common solutions of the trigonometric
equations 2sin?0 — cos2 0 = 0 and 2cos’0 — 3sin® = 0 in the interval
[0, 2m] is two.

Statement- 2 : The number of solutions of the equation, 2

c0s?0 — 3sin 0 = 0 in the interval [0, 1] is two.

[Online April 22, 2013]

Options:

A. Statement-1 is true; Statement-2 is true; Statement-2 is a correct explanation for statement-
1.

B. Statement-1 is true; Statement- 2 is true; Statement-2 is not a correct explanation for
statement-1.

C. Statement-1 is false; Statement- 2 is true.
D. Statement- 1 is true; Statement- 2 is false.

Answer: B

Solution:



Solution:

2sin%0 — cos20 = 0
=2sin’0 — (1 — 2sin’0) = 0
=2sin%0 — 1 + 2sin%0 = 0

:>4sin26=1:>sin9=i%

.g_ T 3m 5m 7m

..9—4, TR 4,96[0,21‘1]
N 6 6° 6’ 6

Now 2cos?0 — 3sinf = 0

= 2(1 —sin®0) — 3sin® = 0
=—2sin’0 — 3sin60+2 =0

= —2sin®0 —4sin6 +sin®+2 =0
= 2sin?0 —sin® + 4sin® -2 = 0
=sin0(2sin6 —1) +2(2sin6—-1) =0
Now 2cos?0 — 3sinf = 0

= 2(1 —sin®0) — 3sinB = 0
=—2sin’0 — 3sin6+2 =0
=—2sin’0 — 4sinO +sin®+2 =0

= 2sin’0 —sin® + 4sin® -2 =0
=sin06(2sin6 —1) +2(2sin6—-1) =0

ino= 1 _
=>51n9—2, 2

But sin® = —2, is not possible .. sin0 = % —2=-0=2 o

6' 6
Hence, there are two common solution, there each of the statement- 1 and 2 are true but statement- 2 is not a correct
explanation for statement-1.

Question93

The value of cos255° +sin195° is
[Online May 26, 2012]

Options:
A G5
B £
e~ )
b 5

Answer: C

Solution:

Solution:

Consider cos255° + sin195°

= cos(270° — 15°) +sin(180° + 15°)
—sin15° —sin15°

3-1)__ \/5:1)
2v2 V2

—2sin15° = —2(




Question94

Let f (x) = sinx, g(x) = x

Statement 1: f (x) = g(x) for x in (0, «)

Statement 2 : f(x) = 1 for x in (0, <) but g(x) » » as x = «.
[Online May 7, 2012]

Options:
A. Statement 1 is true, Statement 2 is false.

B. Statement 1 is true, Statement 2 is true, Statement 2 is a correct explanation for Statement 1

C. Statement 1 is true, Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1 .

D. Statement 1 is false, Statement 2 is true.

Answer: C

Solution:

Solution:

Letf (x) = sinx and g(x) = x
Statement-1: f (x) = g(x) Vx € (0, «)
i.,e., sinx = xVx € (0, »)

which is true

Statement-2 : f(x) = 1 Vx € (0, »)
i.,e.,sinx = 1Vx € (0, »)

It is true and

g(x) = x » » as x —» « also true.

Question95

sinx _ _ -sinx _ 4

The equation e e = 0 has:

[2012]

Options:

A. infinite number of real roots
B. no real roots

C. exactly one real root

D. exactly four real roots

Answer: B

Solution:

Solution:

Given equation is eS"* — e ™SI"X _ 4 = 0
Put e¥™* = t in the given equation, we get
t?—4t-1=0



L t= 4%V16+4 _ 4£V20
2 2
_ 4122\/5 04 VE
= esinx= 21\/5(.'.1:: esinx)

=e"™*=2-V5 and e =2+V5
> M =2-v5<0
and sinx =In(2 +v5) > 1
So, rejected.
Hence, given equation has no solution.
. The equation has no real roots.

Question96

If A = sin’x + cos4x, then for all real x :
[2011]

Options:

D.

Answer: D

Solution:

Solution:

A = sin’x + cos’x

= sin’x + coszx(l - sinzx)

= sin’x + cos’x — %(2 sinx - cos x)?

—1- isinz(Zx)

v“—1<sin2x=<1

=0 =< sin2(2x) =<1
0= — isinz(z)c) > - }I
21=1- lsin2@2x) =1 - %

=1=A=

B B

Question97

The possible values of 0 € (0, m) such that sin(0) + sin(40) + sin(70) = 0
are
[2011RS]

Options:



A D 5o m 2n 30 8;
412" 2 3" a9
B 2@ o o 2n 30 351
9’ 2’2" 3’ 4’ 36
Cc, 21 o n 2n 3o 8n
9" 42 3’ 4’9
D 2n 0o 4o o 3o 8n
9’4 9’2 4’9
Answer: D
Solution:

Solution:

sin46 + 2sin40cos3060 =0
sin406(1 +2cos308) =0
sin406 =0

or cos36 = -

N =

40 =nmn €1

or 30 = 2nm + 2—;,n€I

_ o o 3m — 21 8o 4m .
6—4, > 1 or O 9’ 9’ 9 [8, €(0, m)]

Question938

Let cos(a + B) = : and sin(a — B) = > where 0 = a, B =

[2010]
Options:

56
A. 33

B. 19

C. 20

D. 22

Answer: A

Solution:

Solution:
cos(a + B) =

[S21 0

= tan(a + B) =

TR

|on
|on

sin(a — B) = = tan(a — B) =

+B) + (a —P)

1

._\
Q w
S}

tan2 a = tan| (
S
12 _ 56
.5 33
12

3
tan(a + B) + tan(a = B) _ 4
1 — tan(a + B) tan(a — B) 1—

AT

I
4

. Then tan2 a =



Question99

Let A and B denote the statements
A:cosa+cosB+cosy=0
B:sina + sinf +siny =0

If cos(B —vy)+ cos(y —a) +cos(a—) = - %, then :
[2009]
Options:

A. Ais false and B is true
B. both A and B are true

C. both A and B are false
D. A is true and B is false

Answer: B

Solution:

Solution:
Given that

cos(p —y) + cos(y — ) + cos(a — B) = —

N

= 2[cos(B —y) + cos(y — a) + cos(a —B)]+3 =0

= 2[cos(p — y) + cos(y — a) + cos(a — B)]

+sina + cos®a + sin® + cos’p

+sin’y + cos’a = 0

= [sina + sin®p + sin’*y + 2sinasinp

+2sinBsiny + 2sinysina ] + [ cos’a + cos’p

+coszy + 2cosacosP + 2cosBcosy

+2cosycosa] =0

[*'cos(A — B) = cosA - cosB + sinA - sin B]

= [sina + sinp + siny]® + (cosa + cosP + cosy)? = 0
= sina + sinp + siny = 0 and cosa + cosp + cosy =0
~. A and B both are true.

Question100

If p and  are positive real numbers such that p2 + q2 = 1 then the
maximum value of (p + q) is
[2007]

Options:

A.

N| =

™
Si=

S O
N <
. [\) |



Answer: C

Solution:

Solution:

Given that p*+ q* =1

~.p = cos 0 and g = sin 0 satisfy the given equation
Thenp+ q =cos6 +sinb

We know that

—Va?+Db% =acosf +bsind < Va’+b?

S—V2 =cosB+sin®=v2

Hence max. value of p + q is V2

Question101

A triangular park is enclosed on two sides by a fence and on the third
side by a straight river bank. The two sides having fence are of same
length x. The maximum area enclosed by the park is

[2006]

Options:

A. 2x?

C. L2

D. ox?

Answer: C

Solution:

Solution:

Area = %x2 sin®

Maximum value of sinBis 1 at0 = %

A= %xz
Question102

If 0 <x<mand cosx + sinx = %, then tanx is
[2006]



Options:

A 4 —4ﬁ)
B “ —3\/7)
c -4 +3\/7)
D (1 -Z\/7)

Answer: C

Solution:

Solution:

cosx + sinx = %: 1+sin2x = 411

~ -_3
=sin2x = 1

LI < 2X < 21

2tanx _ _ 3
1 + tan’x 4
=3tan’x + 8tanx +3 =0
-8+V64-36 _ _ —4*V7
6 3

forg<x<n,tanx<0

-4 -7
3

Stanx =

Stanx =

Questionl103

The number of values of x in the interval [0, 3n1] satisfying the equation
2sin’x + 5sinx — 3 = 0 is
[2006]

Options:
A 4
B.6
C.1
D. 2

Answer: A

Solution:

Solution:



k.
r

Vo
Ea |
to |

x O \/ \_’J.T
¥ V=smx

2sin’x + 5sinx — 3 = 0

=(sinx + 3)(2sinx—1) =0
=sinx = % and sinx # —3
- In [0, 3m], x has 4 values.

Question104

Ifu= \/azcoszﬁ + b%sin®0 + \/azsinzﬂ + b%cos?0

then the difference between the maximum and minimum values of u? is
given by

[2004]

Options:

A. (a—b)?
B.2Va%+Db?
C.(a+b)?

D. 2(a% + b?)

Answer: A

Solution:

Solution:

w=a’+b’+2 \/ ( a* + b* )cos®8sin’e; +a’b*(cos’® + sin’g) ) . ....... (1)
Now, (a* + b*)cos?0sin®6 + a*b*(cos*0 + sin’B)
= (a4 + b4)coszesin29 + a2b2(1 - ZCoszesinZG)
= (a4 +Db* - 2a2b2)coszesin26 + a’b?

= (a’ - b*)* # +a’h® ... (2)
-.-0551n2zes1. ) s

-0 = (a2 — b?)? s1n426 - (a —4b )

=a’b® < (a® - b?)? # + a’b?

<(a? - b?)2. i +a2b? ... (3)

From (1)

a?+b?+2Vab’ =u?=a’+b’+ %\/(a2+b2)2
(a+b)? =u®=2(a’+b?

.. Max. value — Min. value
=2(a?+Db?%) - (a+Db? = (a—Db)?




Question105

Let a, B be such thatn < a - B < 3m.

If sina + sinp = — 2 and cosa + cosP = -

[2004]

Options:

A. =5
B. 2
c. 2
D. - 2

Answer: D

Solution:

Solution:
n<a-p<3o

:%<(XEB< 32—H=Cos(x53<0 ...... (1)
sina + sinf = —%

=>2$in(x-2|-Bcos ;B=—% ....... (2)
cosa+cosB=—§—;

=2C0s 0‘74_80050(7_B = - % ...... (3)

Squaring and adding (2) and (3) , we get
a-B _ (21)*+(27)* _ 1170

4cos’ 2 (65)2  65x%65

~cos? & ; B_ % = cos & ; B__ \/% [from(1)]
Questionl106

The function f (x) = log(x + \/xz +1 ), is
[2003]

Options:

A. neither an even nor an odd function
B. an even function

C. an odd function

D. a periodic function.

Answer: C

27
65’

then the value of cos

a—p
2




Solution:

Given f(x) = loglx + Vx> + 1)

f(—x)=log{—x+ \/x2+1} = log {

= —loglx+ {x*+1) = ~f(x)
=f (x) is an odd function.

x> —x2+1

X+ Vx2+1

}

Questionl107

The period of sin’0 is
[2002]

Options:
A.

B.o

C. 2
D.u/2
Answer: B

Solution:

1 —-cos20.
2 ’
Since period of cos26 = 22—H =

Hence period of sin0 is also 1.

We know that sin’0 =

Question108

Which one is not periodic?
[2002]

Options:

A. |sin 3 x| + sin’x
B. cosVx + cos’x
C. cos4x + tan’x
D. cos2x + sinx

Answer: B

Solution:



we know that cos Vx is non periodic
~.cosVx + cos?x can not be periodic.

Question109

The number of solution of tanx + secx = 2cosx in [0, 2n0) is
[2002]

Options:
A. 2

B.3

C.0

D.1
Answer: B

Solution:

"tanx + secx = 2C0sXx

sinx + 1 = 2cos’x

sinx+ 1 =2(1 — sin2X)
2sin’x + sinx—1 =0
(2sinx—1)(sinx+1)=0

I 44 30l

= 1
sinx = > 1.

= x = 30", 150°, 270°
Number of solution = 3




