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Trigonometric Functions

Questionl

,Where a, 8 € N, then a + 3 is equal to

[f cos?48°—sin?12° _ a+pV5
sin%24° —sin? 6° 2
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Answer: 4

Solution:

cos60°cos36”  VE+1 4 3++5

sin30° - sin18° - . 4 VE—1 = 2

at+pf=4

Question2

Let cos(a + B) = — 55 and sin(a — ) = 3, where0 < o < Fand 0 < B < Z.
_ 3(1-r5B) .

If tan 2 = TP ,7,8 € N, then r 4 s is equal to .
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Answer: 20

Solution:

tan 2a = tanf(a + B) +(a — B)]
tan(a +8) + tan(a - B)
1 — tan(a+ B) -tan(a — B)

tan2a =



(v )

tan2a =
1 (v/09) (ﬁ)
<3y + VBx ¢11
tan2a = ol
1+ v
tan2a = ?)(i_—ll\/—_)
VI1(9 +/5)
r=11,s=9
r+s=20
Question3

— 5 A 4 ~
Leta; = (tan )i + jand by = 2 — (cot 6;)7, where 0, =
2
>
n € N,n > 5. Then the value of =— is
>

£}

=

E
—_
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Answer: 3

Solution:

d; = (tan Gk)g + 7, by =1 — (cot Gk)3,
where

2k 1
szzn—ﬂ, k:1,2,...,n.

‘We have to find

n o 5
D [
k=1

é\BkP \

Now let us compute the magnitudes.
For dy,

|d;|? = (tan ;)2 + 1 = sec? 0.

For Bk,

2k
L

for some



b2 = 1.4 (cot Bx) = csc? .
So the required ratio becomes

n
> sec? 0y
=1

= .
> esc? Ok
k=1

Now use

1
cos20?

1
sin%@ °

sec2 9 = csc? =

Thus,

sec?fp _ 1/cos?6r . 2
csc20, — 1/sin?6y = tan” by,

but this does not directly simplify the sum. So we look for a relation among the angles.

Given

o 2k—17r
Or = 51>

notice that
2" = (24 1)w — .

Hence

n—k
s
0n+17k — Tonyq

Now observe

2k—1+2n—k
Ok +On1k = 27—

Instead of pairing this way, the key identity comes from the standard result:

If

2k-17
Xk = i1

then the set

{204,200, ...,20,}

behaves cyclically modulo 7, and one gets

[I;_;tan6; =tand; tanf,---tanf, = V27 41 type identities,
but here we need a sum identity.

A much simpler way is to use the doubling-angle relation.

Let

), = tan@y,.

Since

Or1 = 26y,

we have

Tri1 = tan 20y = 12_3”;“2 .
k

Now define



S1 = g sec by,
Use

csc? 0 = sec? (5 — 0).
So if we can show that the set
{0k}

corresponds to

{% - 9k}Z:1

Sy =Y 54 csc? .

in reverse order, then the sums will be equal. For these special angles, the useful identity is

2”91 2n+1 =TT — 91.

Therefore

bt 2n—17.‘.
On = 571 -

And more generally,

9k + 0n+17k 7é %a

so direct pairing is not convenient.

Now we use a standard trigonometric sum identity for

—_ s .
Q= 53T ¢

Sr s sec?(2k@) = (2" + 1) esc? (2" + 1)a)

and similarly,

STpz, esc?(2Fa) = (2™ +1)2 esc? (2" +

Since

2"+ 1)a =m,

these expressions simplify symmetrically, and for this particular choice the two sums become equal.

Hence

Sk ldkl® = 3ohlg bk,

Therefore the required ratio is

1)a)

2

— csc” a,

2

— sec” a.

Question4

sin 27°

IfA: sin 3° i sin 9°

cos27°

cos 9°

_|_

cos 81°

and B = tan 81° — tan 3°, then

is equal to
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Answer: 2

Solution:
. sin 6 2sinf cos b

Consider¥(~= cos 30 N 2 cos 30 cos 8
. sin20 g sin(30 — 6)
~ 2cos30cosh ~ 2cos3f0cosh

1
=E = E[tan30—tan9]

A = —[tan9° — tan 3° + tan27° — tan 9° + tan 81° — tan 27°]

1
2

1 ] o
= 5[tan81 —tan 3°)

SA
B
-.A_

Question5

The value of cosec 10° — v/3sec 10° is equal to :
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Options:

A.

2

B.

D.
4

Answer: D



Solution:

cosec10° — v/3sec 10°
1 V3

sin10°  cos10°

c0s10° —v/3sin 10°
sin10° cos 10°

{ Lcos10° — @sin 10° }

2

25sin10° cos10°
© [sin(30°= 10°%)
=4 [ sin 20° ]
—4
Question6
Let % < 0 < mand cot & = ——_. Then the value of
2v/2

sin (252 ) (cos 86 + sin 86) + cos (3% ) (cos 86 — sin 86)

is equal to :
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Options:

V2

V3

Answer: C

Solution:



sin (lzie) (cos 86 + sin 8) + cos.( 156 ) (cos 89 — sin 86)

=sin (1750) cos 860 + sin (%) sin 860 + cos ( 150) cos 809 — cos (%) sin 860

= [cos %ecos 80 + sin 159 =22sin 80] [sm 1—5‘9cos 80 — cos 159 22%sin 80]

= cos (80 - 13‘9) + sin ( 89)

=cos (%) 4+ sin (—%) = cos & —sin &
cot0:—\/_,2<0<7r (Given)
c059:~%

0 1 0 0 /2
cos(9:1—2sin2§:>—§:1—2sin2§:>sin§: 3

0 1 0 0 1
' 22 _ _ ) 2 22 Y el
cos @ = 2 cos > 1— 3 2 cos 5 1:>cos2 \/3

. 9 Gnl
..cos 5 — sin 5

[l
o

|
o)

Question7

If cotz = -5 for some z € (7, 3I), then

sin 7x (cos 13z 1 gin 13m) + cos 7:1: (cos 135N

2
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Options:

>

o O H- Pk

O

=
w

13z
SlIl D)

) is equal to



Answer:D

Solution:

cotx = %, T € (7r, 3—2”) means 3rd quadrant.

To find the value of:

sin 7z (cos 132 4 sin 13“”) + cos Tz (Cos 1gz — sin 1?2””)

Simplify:

13w 13z 13z

139” + cos 7z cos =5= — sin =5-cos 7T

= sin 7x.cos —— + sin 7x sin —5—

Rearranging terms and use sin A cos B — cos Asin B = sin(A — B) and cos A cos B + sin Asin B = cos(A — B) :

13x . 13x 132 13x
= sin 7z cos - sin TCOS 7x + cos 7z cos \ + sin 7z sin ——

2
1 1
—sin (7x — %) <+ cos <7m — %)

—sinm +cosm
2 2

Since x € (7r, 5 ) then % (%, %Tﬂ)
Let L = sin 5 + cos 5.
In the second quadrant, 4 makes L positive because sin 5 > |cos |

Squaring:

L? = sin® § + cos? § + 2sin 3cos &

, Since z is in the 3rd quadrant, sin z must be negative

L’=14sinz=14———=1+

Cosec T —\/1+c0t -

L2=1+ Since cotz = =
\/1+144( 12)
R B
144
.1
L 2G5
Question8

\/§ cosec 20°—sec 20°
c0s 20° cos 40° cos 60° cos 8

The value of o= is equal to
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Options:
A.

32



64

C.

12

D.
16

Answer:'B

Solution:

/3 cosec 20° — sec 20°

cos 20° cos 40° cos 60° cos 80°
V3 1

_ sin 20° cos 20° {COS 60° — l}
cos 20° cos40° cos 80° - % ’ 2

9 ( v/3 c0s 20° —sin 20° )

sin 20° cos 20°

c0s 20° cos 40° cos 80°’

2 (\/§ cos 20° — sin 200)
= i - - =, {Sin 20° cos 20° =
55— - c0s 20° cos 40° cos 80

sin 40°
2

— 1
Numerator v/3 cos 20° — sin 20° = 2 (?cos 20° — Esin 20°>

= 2 (sin60° cos 20° — cos 60° sin 20°) = 2sin(60 — 20) = 2sin40°
Substitute this value

2 - 2sin 40° 4sin 40° ¢ R ., sin160°
T sin80° 5 o sinl60’ 5+ {8807 cos 80" = ———
=1 —co0s 20" cos 80 =5 —cos20 2
4 x2sin20° cos 20° 8 — 64 sin.20° _ 64
~ sin(180 ~ 160) cos 20° ~.sin20°
Question9
tan(A—B) sin? C ™
If o + oy =1, A, B,Ce (0, %), then
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Options:

A.

tan A, tan C, tan B are in A.P.

B.



tan A, tan C, tan B are in G.P.

C.

tan A, tan B, tan C are in G.P.

D.
tan A, tan B, tan C are in A.P.

Answer: B

Solution:

Given :

tan(A—B) sinfC 1
tan A sin?A

sin’C —1— tan(A—B)
sin® A tan A

sin2C __ tanA—tan(A—B) 1
SiIIZA — tan A et ( )

in(X-Y
We know, tan X —tanY = Sn(X-Y)
cos X cosY

. _ sin(A-(A-B)) __ sin B
c.tan A — tan(A B B) — cosAcos(A—B) ~ cosAcos(A—B)

Substitute back into (1)

sin? C sin B

sin2A ~  cosAcos(A—B)tan A

sin>C sin B sin B

sin?A cosAcos(A—B)% ~ sin Acos(A-B)

s 2 _ _sin*AsinB _ __ sinAsinB
= sin”C = sin Acos(A—B) = cos(A—B)
Divide by cos 4 cos B :

SiIl2 C = tan A tan B

cos A cos B+sin Asin B
cos Acos B

! sin2 C = tan Atan B

1+tan Atan B
s 2 __tan’C
= sin”C = 1+-tan®C
2
= tan®’C ' _tanAtan B

1+tan?C 1+tan Atan B
= tan?C + tan? C'tan Atan B = tan A tan B + tan® C'tan A tan B
= tan?C = tan Atan B

.. tan A,tan C,tan B are in G.P.

Question10

If sin (%) sin (22 ) sin (£Z) = K, then the value of sin (127 is:
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Options:

A.

V3+1
2v/2

=

Answer: A
Solution:

Let

K =sin (X ) sin (32 ) sin (L)
We need to find

s (1082

First, write the angles in degrees:

£ =10°, 32 =50° Iz —=70°
So,

K =sin10° sin 50° sin 70°

Now use the standard identity:

sin 3z =4 sin z sin(60° + z) sin(60° — )
Taking = = 10°,

sin 30° = 4sin 107 sin 70° sin 50°

Since

sin 30° = %

we get
3 = 45in10° sin 50° sin 70°

Hence,



sin 10° sin 50° sin 70° = %
Therefore,

K=1

Now substitute in the required expression:

sin (1252 ) < sin (1 - L) = sim () = sin ()
Now,

2= 175°

So,

sin 75° = sin(45° + 30°)
Using the formula sin(A4 + B):

sin75° = sin 45° cos 30° + cos 45° sin 30°

_ 1 .3, 1 .
=V 2 T

N =

A3+l
To2v2

So the value is

V3+1
2v/2

Hence, the correct option is A.

Questionll

Let P = {6 € [0,4n] : tan?§ # 1} and
S ={acZ:2(cos®d — sin® ) sec 20 = a2,0 € P}. Thenn(S) is:
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Options:
A.

0



D.
3

Answer: A

Solution:

2 (cos 6 — sin® 0) sec20 = a”

2 (cos 0 + sin 0) (cos 0 + sin® 9) (cos2 6 — sin® 0) sec 20 = a’
2 (cos 0 + sin 9) =2’

2(1—2s1n 6 cos? 0) a’

220
211-— s >=a2,a€Z

a’ =2 —sin?20 € [1,2]
a’=1at sin®20 =1
292(2n+1)%

9= (n+1)=

4¢P
n(S) =0

Questionl2

Let tan A, tan B, where A, B € (— ) %), be the roots of the quadratic
2
si

equation > — 2z — 5 = 0. Then 20sin (‘4‘5—3) is equal to:
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Options:

A.

10 ++/10

B.

10 —2v/10

C.

10-3 v/10

D.

10— /10

Answer: C



Solution:

Let the roots of the equation

2?2 —2x—-5=0

be tan A ‘and tan B.

So, by using relations between roots and coefficients,
tan A+ tan B = 2

and

tan Atan B = —5.

We have to find

20 sin? (4£2).

First, find tan(A + B) using the formula

_ tanA+tan B
ta'n(A + B) ~ 1-tanAtanB *

Substituting the values:

tan(4+B) = iy = 2 =

=

Now let
0=A+B.
Then

tanf ='5.

We need sin? %.

Using the identity

we first find cos 6.

Since

tanf = %,

take-a right triangle with opposite side 1, adjacent side 3. Then hypotenuse is

V12 +32 = 1/10.

So,
cosf = %
Hence,

1——3_
sinQ% = 2‘/1_0 .
Therefore,

3
20sin® § =20« —= = 10(1~ =) =10 2L

Now simplify:



30 N
A = 3v/10.

QI

So,
20sin’ (452) = 10— 3v/10.
Therefore, the correct answer is

10— 3v10

So, Option C is correct.

Question13

The value of (sin 70°) (cot 10° cot 70° — 1) is
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Options:

A.0

B. 2/3

C.1

D.3/2

Answer: C

Solution:

$in70° (cot 10° cot 70° ~ 1)
cos (80°)

; =1
sin 10

Question14

Let the range of the function
f(z) =6+416cosx - cos (§F —z) - cos (§ + ) - sin3z - cos 6z, z € R be
[, B]. Then the distance of the point («, §) from the line 3z + 4y + 12 = O is :
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Options:
A. 11

B. 10
C.8
D.9

Answer: A

Solution:

f(x) =6+ 16 <—cos 3:3) sin 3z - cos 6z

= 6 + 4 cos 3x sin 3x cos 6
=6+ sin12z
Range of f(z) is [5, 7]
(a,8) = (5,7)
15+ 28 + 12

distance =
=

‘:11

Questionls

IfZ{ ran L~ }:a\/§+b,a,b€Z,thena2+b2isequalt0:
sin Z +(r— 1)6)Sm(Z+T)
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Options:

A.

10

B.

D.
2

Answer: C

Solution:



1 NE sm[(%—i—% - (%) —(r—l)%]
sin § < sin (§ + (r=1)F)sin (§ + )

1 @B - T T
L@ 0D 5)
=2v3-2=0aV3+b
Soa’ +b* =38
Question16

Ifsinz + sinz = 1,z € (0, %), then

(cos? z + tan!? z) + 3(cos'®z + tan'® z + cos® z + tand z) + (cos® z + tan® z)
is equal to:
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Options:
A.3

B.

D.
1

Answer: C

Solution:
sinz +sin’z =1

= sinz = cos?z = tanz = cosx

.. Given expression

= 2cos'?z +6 [cos10 z + cos® x] +2cosb z
=2 [sin6 x 4+ 3sin® z + 3sin z 4 sin3 w}

= 2sin’z [(sinx + 1)3}

=2 [sin2 T + sin x] )

=2




Question17

If 10sin? 6.4 15 cos* § = 6, then the value of 27oec 0-8sec 6 g

JEE Main 2025 (Online) 4th April Morning Shift

Options:
2

A £
3

B. &

1
o

3
D. T
Answer: A

Solution:

10sin* @ + 15cos*6 =6
=10sin* 6 + 10 cos* 6 4+ 5cos* 0 = 6
=10 [(sin2 6 + cos® 9)2 — 2sin? 0 cos® 9] +5cos*0 =6
=10 ~ 20 (1 — cos® §) cos” @+ 5cos’ § = 6
Let cos?0 =
10 — 20 (z — 2%) +5z” = 6

=252% — 20z +4=0

2
(595—2)2:0:>:z:g

2
=cos? 0 = B = gin26 =

)

3
5
5 5
sec2f = —,cosec’f = —
3
3 3
27 cosec® 0+ 8sec® 9 27(3)"+8(3)
8 - 5\ 4
16 sec® g 16(5)
53453 25 2

54 54 5

Question18

If for 6 € [= %, 0], the points (z,y) = (3tan (6 + %), 2tan (6 + %)) lie on
cy + ax + By + v =0, then o + B? + y2 is equal to :
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Options:
A.75
B. 96
C. 80
D. 72

Answer: A

Solution:
T T
Letp =0+ —=—=0=¢ — —
et ¢ + 3 = ¢ 5
™ vy
a::3tan(0+ §)=3tan 0+ E)
y=2tan¢

zy+ oz + By +r=0
Y3 + 2 o M r=
3 (2\/5__?/) + (3(N§_y)) +By+r=0
= (3V3= B)y® + (6 +3V3a+ 2vV38—y)y
+(6a + 2v3y) =0

For this identity to hold for all 6, coefficients must be 0

;. B=3V3

'y:—a\/§

6 +3v3a + (2v3)(3V3) +av3 =0
—a=-2V3

=0=6

o+ B+ 47 =15

Question19

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



1
cot 63°

r=tan9 —tan27° — +tan81°, then pqgr is equal to

[27-Jan-2024 Shift 1]

Answer: 48

Solution:
cos2x+ta-sinx=2a-7
alsinx—2)=2smx=2) sinx+2)
sinx=2 a=2(nx+2)

=atc[2 6]
=2 g=6

r=tan P +cot 9 —tan 27 —cot27

_ 1 _ 1
& sin9-cos9 sin27-coslY
:j[ 4 4

V5-1 a5 +1

r=4

prgir=2x6x4=48

Question20

If 2tan0 — 5 secO =1 has exactly 7 solutions in the interval [0, nwt/2], for the
Pk
least value of n € N then = 2" is equal to :

[27-Jan-2024 Shift 2]

Options:




1 415
T(2 15)

2

C.

D.

L @"-15)
NE

Answer: D
Solution:

2tan’@—5 secf—1=0
=72 59629—5 secf—3=10

= (2 secf~+ 1) secf—3)=10

= secf?=—l=3
2
= cosf=—2, 1
=:"c-c:-e;|5‘=1
3

For ¥ solutions n=13

13 k
So, ¥ —k—S (zav)
k=1 2
1 3 13
S= 4=+ 2+ + 22
2 22 23 213
lo_ 1.1 12, 13
TPy g
-1
] 13 _
LSl b () b
2.2 4,1 2 2 2
2
Question21
T T
Ifa, <2 2-is the solution of 4cos0 + 5 sin0 =1, then the value of tana is

[29-Jan-2024 Shift 1]



Options:

A.

10—-v10
6

10—-V10
12

V10— 10
12

D.

V10 —10
6

Answer: C

Solution:

4+5tanf = sect
Squaring - 24tan’6+ 40tan 8 <15 =0

_ —10=v10
12

tan &

10+v10
12

and tanf=— ( ) is Rejected.

(3} is correct.

Question22

3,
3cos2x+tcos2x_ 3 2 ;
. =X —x +6Is

The sum of the solutions x € R of the equation cos"s s s

[29-Jan-2024 Shift 2]
Options:

A.



3

Answer: C

Solution:

3
3cos2x+ecos2x 3 2
r =X —X +6

COs X — SN X

cos2x(3+ cc»s:?_x) 302

= =x" =x"+6

] el
cos 2 x(1 —sin “xcos™x)

N 4(3 +cos:2x} _FSxdie
(4 —sin "2x)

. 43 tcos’dx) Po

6
= X
(i COS E}}

Y= ¥2=0= G+ D -2+ =0

so, sum of real solutions. =-1

Question23

If 2sin3x + sin2x cosx + 4sinx — 4 = 0 has exactly 3 solutions in the interval [0,
n7nt/2], n € N, then the roots of the equation

x2+nx+(n—3)=0belongt0:
[30-Jan-2024 Shift 1]
Options:

A.

(0, 20)



C.

(- Vi3, VI7
D.

V4

Answer: B
Solution:

Dsin ¥+ 2sinx - cosx +dsmx—4=0
2sin “x + 2sin x - (1—sin 2Jc) +sinx—4=10
bsinx—4=0
SIMX= —
3

=25 (in the given interval)
+5x+2=0

_ T3EVI7
2

X

# = 3 (in the given interval)
©+5x+2=0

- -5+v17
) 2

Required interval {(—x, 0)

Question24

The number of solutions of the equation 4sin’*x — 4 cos’

€[2m, 27w} is :

X+9—4cosx=0;x

[1-Feb-2024 Shift 2]
Options:
A.

1



D.
0

Answer: D

Solution:

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

4cos’x +4cos’x +4cosx—13 =0

Acos’x + 4cos’x +4 cosx = 13

LHS. =12 can'tbeequalto 13.

Question25

For a, p € (0, 7/2), let 3sin (o + B) = 2sin (o — ) and a real number k be such
that tano = k tan B. Then the value of k is equal to :

[30-Jan-2024 Shift 2]
Options:

A.

W [



Answer: B

Solution:
3sin o cosf + 3sin fcosa
= 2sin o.cos f —2sin fcos o

Ssin fcosa=—sin ocosf
_ 1
tanff=— 5tam:r.

tang =—5tanf

Question26

1 Vx

. tanB= ————
W/x(x2+x+ 1) \/x2+x+1

1
tanC=(x " +x°+x )2,0<4,B,C< g then A +B is equal to :

If tan A = and

[1-Feb-2024 Shift 1]

Options:

A.

2n—C
D.
/2 =C

Answer: A

Solution:



Finding tan(4 +B) we get

= tan(A+B) =
1 .k
tand +tanB _ \jx(x:-l-x—i- 1) \"x2+x+1
1—tanAtanB - 1
x2 +x+1
= tan(A +B) = a +x}’:|: ‘l’rmf
(x” +x)(Vx)
1+ +x+1]
(Jc2 +x)(Vx)
—
tan(4 +B) = % =tan C
A+B=C
Question27

If m and n respectively are the numbers of positive and negative value of 0 in
the interval [—m, ] that satisfy the equation cos 2 0 cos % =08 30 cos 976, then

mn is equal to .
[25-Jan-2023 Shift 2]

Answer: 25
Solution:
cos29~cosg:cos39~cos92—6
:200s29-cosg=2cos%e-cos39
56 30 156 30
= cos > cos > cos 3 cos >
=>cosl%e=cos52—e
150 50
2N =4 4+ =—
= 2 2km >
56 =2kn or 100 = 2kn
_ 2kn
5
- (s, Sy 20Nn o @ 2w an )
b 5 b 5 b 5 9 53 b 53 53 53 53



Question28
Let S=1{0 € [0, 27) : tan(7 cos 0) + tan(stsin 0) = 0}.

Then zsin2(0+ E) is equal to

0eS 4

[24-Jan-2023 Shift 2]

Answer: 2

Solution:

tan(m cos 0) + tan(zsin 0) = 0

tan(m cos 0) = —tan(nsin 0)

tan(m cos 0) = tan(—msin 0)

mcos 0=nm—msin 0

sin@+cos0=n where n€l

possible values are n=0, 1 and —1 because
—\7 <sin O+ cosO.<\

Now it gives 6.€ { 0,

{
So eéssinz(w— %) =2(0)+4

Question29

Letf(9)=3(sin 4( 37“—9) + sin 4(3n+0)) —2(1-sin 220) and

S = {OE [0, 7] : f'(9)=— g}.lf4|3= y 0, then f (P) is equal to
0€S
[29-Jan-2023 Shift 1]

Options:

11
A3

B.

Al



Answer: B

Solution:

f(e):3(sin4( 32—“—9) +sin 4(3x+9)) —2(1 —sin 220)

S= {ee 0, 7] : £'(0) = - */—23-}
= f(0) = 3(cos "0+ sin *0) ~ 2cos’20
S £(0) =3 ( W %sin 229) ~2c0s226

= f(0) =3 - %sin 220 - 2¢05°0

=3 Liosp= 3= l( 1+cos49)
272 2.2 2
5_cos40
f e
®) 4 4
£'(0) = sin 40 )
=>f(9):sin46:—\/2—3
=>46:nn+(—l)n§
s>e=1 )y L
4 ( )12
0= 1L (E—ﬂ) (E+l) (3_7t—1)
2’ 3 12)\2 12 4 12
4p= T BNHBr_ 3
=4p 4 2 4 2
3n
7 5 SO
5= ==1f(B)= =— = =
P 8 ® 4 4 4

Question30

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]
B. :—2,— %
C. —1,—%:
D. :—%,—1:

Answer: D



Solution:

A = cos?2x — 2sin *x ~2cos’x
convertall into cosx .
A= (20052x > 1)2 -2(1- c0s2x)2 —2cos’x
= 4cos’x ~ 4cos’x + 1 — 2(1- 2c08’x + cos4x)—
2cos’x
= 2¢cos'x — 2cos’x+ 1 -2

4 2
=2cos x —2cosx~1

_2[ 4. 2_1]
=2|cos'x—cos’x 5

(2

5[ 1_371_ 2) _
;Lmax_z[ i Z] _2x(71)—71 (max Value)

_ _ .3 ..
A =2 [ 0-— [ (MinimumValue)

§]
4

_ 3
So, Range = [— 5,—1]

Question31

Iftan15°+ -1+ 1 +tan195°=2athenthevalue0f(a+ %)is:

tan 75° tan 105°

[30-Jan-2023 Shift 1]

Options:
A. 4
B.4-2V3
C.2

D.5~ 33
Answer: A

Solution:

Option (1)
tan15°=2-3

=cot75°=2-13

tan 75°
1

tan 105
tan 195° = tan 15°=2 -3

=cot(105") =—cot 75" =3 =2

o



s 22-\3)=2a=a=2-13

= a+t l=4

a

Question32

If the solution of the equation logcosx cotx + 410gsin Jtanx= 1,x € (0, g) , s

sin ! ( “2\/6 ) , where a, P 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:

log, . cotx+4log, tanx =1

Incosx—Insinx Insin x=Incosx
+4 =1

= -
Incosx Insinx

= (Insin x)2—4(lnsin x)(Incos x) +4(In cos x)2 =1
= Insinx=2Incosx

: . . ~1+45
= sin x+sinx—1=0= sin x = 5

~atp=4
Correct option (4)

Question33

The value of tan 9° — tan 27" — tan 63° + tan 81° is
[6-Apr-2023 shift 2]

Answer: 4



Solution:

(tan 9° + cot9°) — (tan 27" + cot 27°)
1 1

sin 9°cos9° " sin 27° cos27°

2 2
sin 18" sin 54°
24) - 24
51 (5+1)
8(V5+1) ~ 8(N5—1)
4 4
2[(Vs+ - (V5 - 1)]
—4
Question34

The value of 36(dcos’9° — 1)(dcos 27" — 1)(4cos’81° —1)(dcos’243° =1) is
[8-Apr-2023 shift 2]

Options:
A. 27
B. 54
C.18
D. 36
Answer: D
Solution:
400520 — 1 = 4(1 — sin 0) = 1 = 3 — 4sin 20 = S130
sin 0
SO given expression can be written as
36 Sin 27" sin 81°  sin 243" sin 729"
sin9” . sin 27°  sin 81° - sin 243°
36 Sin 729" _ 5
sin 9°
Question35
T 2n 47 8n 167 o .
96 cos 1% cos 53 cos <3 cos 2> cos = is equal to :

[10-Apr-2023 shift 1]

Options:



A 4
B.2
C.3
D. 1

Answer: C

Solution:

2 3 4
96.cos =~ cos 2n cos in cos 2m cos Zn
33 33 33 33 33

g n
- cos A cos2 A cos22A.. cos2™ LA = SINE2A)

2"in A

Here A= X, n=5
BE

Question36

2 2 2
Lets={xe(—’r "):91_tanx+9ta“=10}andb= > (’g),then

E, E X € Stan
1 2.
:(p—14)"is equal to
[10-Apr-2023 shift 2]

Options:
A. 16
B. 32

C.8



D. 64

Answer: B

Solution:

t 2

Let9®" *=p

9
=+P=10
P
P>~ 10P+9=0
P-9P-1)=0
P=1,9
9tan2x — 1 9tan2x _ 9
tan’x = 0, tan’x = 1

x=0,+1 .xe (— i3 B)

4 2’2
B=tan2(0)+tan2(+ I_EZ) +tan2(—1n—2)
=(+2(tan 15°)°
22-13)
2(7-4\3)

Than é(14 —8\F - 14)* =32

Question37

The number of solutions of |cos x| = sin x, such that —4n <x <4mis:
[25-Jul-2022-Shift-1]

Options:

A. 4

B.6

C.8

D. 12

Answer: C

Solution:

Period of [cosx| ==
And period of sinx =2x



SRR

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

Question38

Let S={0 € [0, 27] : 8" + 82 — 16}, Then
n(s)+ y (sec( %‘+20) cosec( §+20) ) is equal to:

[26-Juele-82022-Shift-1]
Options:

A0

B.-2

C.—4

D. 12

Answer: C

Solution:

S =10 €0, 2n) : 820+ g2 _ 16}
Now apply AM > GM for 82", §2¢5%

825in26 + 8200529
2
8§>18

2sin’0 _ 82(;0529

1
= ( 82sinz(-) + 200529) 5

=8
or 'sin’0 = cos’0
. 3n Sn Tn

R I



n(S)+ X sec( §+26)cosec( §+26)

0€ES
4+ Y 2
%S Zsin( g+29)cos( §+29)
=4+ Y 2 =4+23 cosec( g+49)
0ES sin( E+49) 0ES
2
=4+2[cosec( E‘HI) cosec( 7—t+37t) +cosec( E+51t) +cosec( E+77t)]
2 2 2 2
:4+2[—cosecg—cosec;—r—cosecg—cosecg]
=4-2(4)
=4-8
=—4
Question39

If the sum of solutions of the system of equations 25in’0 — cos 20 = 0 and

2¢0s°0 + 3 sin O = 0 in the interval [0, 27] is km, then K is equal to
[26-Jul-2022-Shift-2]

Answer: 3

Solution:

Equation (1) 2sin’0 = 1 = 2sin°0

o2 1

=sin"0= =

sin 2

. 1

sin >
0= T Sn’ 7n’ lln
6 6 6 6

Equation (2) 2cos®0 + 3 sin = 0
=2sin’0 — 3 sinh~2=0
=2sin’0 — 4 sin0 +sin®—2 =0
=(sinB—-2)(2sinB+1)=0

: ~1
Ssinf= —
Sin 2



Tn+1ln _ 18n73
= —=3n

Sum of solutions = c

k=3

Question4(

Let S= {0 € (0, 27) : 7¢0s°0 — 3sin”0 — 2c0s*20 = 2}. Then, the sum of roots of

all the equations x> = 2(tan29 + cotzﬁ)x + 6sin’0 = 0,0 €S, is .
[29-Jul-2022-Shift-1]

Answer: 16

Solution:

7¢08°0 = 3 sin’0 — 2cos20 = 2

=4 ( 1+cos26
2

=2+ 5c05°0 — 2¢08°20 = 2

=c0s20=0 or %( rejected )

) +3¢0s20—2c0s20 =2

1 —tan’0
1 +tan’0

£ Sum of roots =2(tan26+cot26):2><2=4
3n Sm Tm. >
B tan0==+1for T, 2% 2% 'Tintheinterval (0, 2
ut as tan0 or4, 7 1 4 the interval (0, 2m)
-~ Four equations will be formed
Hence sum of roots of all the equations =4 x4 = 16.

=c0s20=0= = tan’0 = 1

Question41

. . 3n . Sn . Tn . O ) - .
2s1n( %) s1n( Z) s1n( Z) sm( ﬁ) sm( Z) is equal to :

[25-Jul-2022-Shift-2]
Options:

A=

B. L



C. L
D. 2
Answer:. B

Solution:

2 sin X sin 3n sin on sin In sin In
22 22 22 22 22
zzsm( M)sin( M) Sm( 11n—6n) Sin( 11n—4n)sm( 11n—2n)
22 22 22 2 7
3n 4 5t

=2cos = cos 2—ncos == C0S —CO0S =—
11 11 11 11 11

Question42

S

LY 3
[27-Jul-2022-Shift-2]

LetS = {BE (0 “) : z9sec(9+(m—1)g) sec(0+ %) =-2 }.Then

Options:
A.S= { 1—7‘2}
B.S— { 23—"}
C eése= 3
D'eése:%ﬁ



Solution:

(L i)

1
sin( g) mzzl cos(6+(m—l)§) cos(6+ %)

=2°y [tan(6+ %)atan(eﬂm—l)g)]

-m=1 2[tan(9+ %)—tan(@)]
-m=2 2[tan(6+ %t)—tan(enL g)]

-m=9 2[tan(9+ 9—6n) —tan(9+8 g)]

-'-=2[tan(9+ 37n) —tane] = %

-8

=—-2[cotO+tan0]= ——=
[c ] N
2x2 -8

2sinfcosO 3

D> D
y I I
Il wila oA

ala
+

gl
(=]
wia
I
STE

Question43

Let S = [—TC, E)_ {_ga_ga_

2

&~13

} . Then the number of elements in the set



|A=1{0 €S : tan 0(1 + 5 tan(20)) = V5 — tan(20)} is .

[28-Jul-2022-Shift-2]

Answer:5

Solution:

Let tano = V5
tana—tan2 0
]l +tanatan2 0
~tan 0 = tan(o.— 20)
0—20=nn+06
=30=0-—nn

=0=2-1 -hez
3.3 "

~tan 0 =

If0.€ [-n,n/2] thenn=0, 1, 2, 3, 4 are acceptable
~5 solutions.

Question44

LetS= {OE [-7, wt] — {i’z—t} :sinﬂtan9+tan0=sin20}.

If T = y cos20, then T +n(S) is equal to:

0€eS
[24-Jun-2022-Shift-1]
Options:
A.74+\3
B.9
C.8+13

D. 10

Answer: B




Questiond45

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

14cosec™x — 2sin’x = 21 — 4¢0s°x holds, is
[25-Jun-2022-Shift-1]

Answer: 4

Solution:

14

« 2 - 2
—— T2 x =21 —4(1 = sin'x)
si°x

Let s,in:x =t

¥ ¥
=14-2F =21r— 41+ 41
=61 +17t—14=0
=6 +21t—4t—14=0

=32+ 7)-22t+7)=0

| -
=sin2x=Z or - i( rejected )
3 3
\/_2
Y : b =+ —
SNy 3
N
¥ -.‘f] 1 a4




Question46

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

Answer: 32

Solution:

3¢08220 + 6 cos2 0= 10cos’0+5=0
3005720 + 60520 —5(1 +cos20)+5=0

3¢0s720 40820 =0
Cos26=0 OR cos26=-1/3
0 € [—4n, 4]

29=(2n+1)-g

s~ 0=+n/4.£3n/4....... +15n/4
Similarly cos2 6 =—1/3 gives 16 solution

Questiond7

The number of solutions of the equation
20— cos’0+V2 =0 in R is equal to
[29-Jun-2022-Shift-1]

Answer: 1

Solution:

Given,
20— cos’0 + =0
=20+ = c0s20

=204 = 1+c§s29

=40+2V2 =1+cos20= y (Assume)
~y=40+2V2 and
y=1+cos26



9.1

¥ = 1+ cosda

Fory=1+cos20
when0=0,y=1+1=2

when 6 = %,y=l+cosg=l

= g,y=1+cosn=1—1=0

Fory=40+2V2
when =0,y =2V2

when 6 = g,y:2n+2\5

=2(n+2)
=2(3.14+ 1.41)
= 2(4.55)

=9.1

when 6 = — g,y:—2n+2\/§

=2(-n+12)

=2(-3.14+ 1.41)

=-3.46

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

Question48

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

Answer: 4

Solution:

. 2
sin X = cos’x, x €(0, 10)
. \9
=sinx=1-sin"x
) .
=sin ‘x+sinx—1=0



Sin X = 5
. =1%75
=SsIn X
2
We know sin €(—1, 1)
_1;\15 can't be a value of sin x
. A5-1
SSIN X = —mm
2

3n=3x3.14=942<10

Tn_ %x3.14= 10.99> 10

2
~10 will be in between 3w and E.
2
. . : V51
There are 4 intersection at A, B, C and' D between'sin x graph.and y = 5 graph.

-~ possible solution =4

Question49

The number of solutions of the equation

3
[24-Jun-2022-Shift-2]

cos(x+ %) cos( E—x) = }TCOSZZX,X € [-3m, 3m] is :

Options:
A.8
B.5
C.6
D.7

Answer: D

Solution:



cos(x+ g] cos( g—x] = %coszlx.x € [—3m. 3]

\
i 2
=cos2x+cos ‘T T5c0s 2x

2
=cos 2x—2ecos2x—1=0
=coslx=1
ax=—3m —2r.—m 0.7 2m 3

~ Number of solutions =7

QuestionS0

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

Options:

V5(1-13)
: 4
1-+5

B'T

A

V3(1=15)

C 2

- V3(1—43)

D 4

Answer: D

Solution:

2sin12°—sin72°

=sin 12° + (-2 cos 42° - sin 30")
=sin 12° —cos 42°

=sin 12° —sin 48°

=25sin18° - cos 30°

(V5= N3
‘2(7)'7
_ B -5)

4

Question51



. 2 oy e oy . oy s oy . oy __ 1 e ° -1.
If sin“(10.) sin(20°) sin(40 ) sin(50 ) sin(70") = o — - sin(10"), then 16 + o " is

equal to
[26-Jun-2022-Shift-1]

Answer: 80

Solution:

(sin 10" - sin 50° - sin 70°) - (sin 107 - sin 20° ~sin 407)

= ( L in30° ] : [ ls‘.inl(llal[a.:cns,Z'E}C'—::c:s 607)
1 I~k 2

= 3%[2 sin 10° - cos 20"~ sin 107]

_ l ¥ o. o_
= E[smlﬁ (canﬂ

| =

= %[sin 30" —sin 10" —sin 107]

D WS PR
= 64311110

1
Clearly, e = —
o= g

Hence 16 +a ' =80

Question52

16 5in(20°) sin(40°) sin(80°) is equal to :
[26-Jun-2022-Shift-2]

Options:
A3
B.2\3
C.3

D. 43

Answer: B



Solution:

16sin 20"+ sin40” - sin 80°

=45in 60" {~4sin 8- sin(60° — @) - sin(60° + &) = sin'3 4}
=2V3

Questions3

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

The value of cos( 2—“) +c0s( 47”) +c0s( 6—“) is equal to:

Options:
A.—1

_1
B. 3

_1
C. 3

1
D. 5
Answer: B
Solution:

9
cosz7n+cos—+cos— = cos 7 7

7

o)
ol 3

25 4n An
sin — cos —
7 7

ﬁn3(£)
4n 6m 7
T

sin

2sin X
SlIl7

. (3m; i T
sin( ) _ in3

—1
T LT 2
T 2sink

2s1n7 sm7




Question54

o =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:

o=sin 36" = x (say)

V10—245
x =

4

=16x>=10-245
=>8x*-5°=5
=16x*<80x>+20=0
ndxt=20x2+5=0

Questions5

If cota =1 and secf§ = — %, where n < a < 37’“and 5 <P <m, then the value of

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

Options:
A — 1 d th

T zan IV ™ quadrant
B.7and I* quadrant

C.-7andIV ™ quadrant

D. %andl * quadrant

Answer: A



Solution:

3n
wcota =1, e( ,—)
cota @€ |m 3
then tana =1
5 T

and ===, PE€ ( =, )

secf 3 B 7T

__4
then tanB——§
tan o+ tan
+B)=s —————
tan(a+ B) I —tano - tan B
4

1-2
_ 3

1+ 2

3

-1

7
atpE ( %,h) i.e. fourth quadrant

QuestionS6

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

Options:

A X2 +2x—4=0
B.4x*+2x=1=0
C.x*=2x+4=0

D.xX—2x—4=0

Answer: D
Solution:
1 4
18°= —— =" -=\5+1
cosec 18 pE R g

If x =15 +1, then
(x—1)?=5
=>x=2x—4=0

QuestionsS7



The value of

() s3] s ) sin ) s o )

[26 Aug 2021 Shift 2]
Options:

1
A'Wi

1
B'Z

1
C.3

1

Answer: C

Solution:

) s EJ )l >sm<%“>sm<%>

—ogink 27 3n ( ) (
= s1n851n—s1n—s1n n— =

T 2n 3n 3n 27t
=2sin= 3 sin 3 sin 2% gin 2% gin Z% sin

8 8 8

8
2T 2n\ 23\ 2 1 \2 2 ¢
2s1n (g)sm (§)5m (§)251n 5(\/__2) sin (5 8)

a1 27 2
=2sin"= X — X.cos"= = sin
8 2 8

QuestionS8

If sin@+cos 0 = %, 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:

. 1
0+ 0=—
S COS 5

.2 2 .
sin“0 + cos“0+2sinf cos 6 =

B—

. 3
20=—-2
sin 3

Now :
cos40=1—2sin’20

2
L3
4
16 8
sin 6 0 = 3 sin 2 0 — 4sin>20

= (3—4sin’20) .sin 20
<[lse) ()

=[3]~(-3) =%

16[sin2 0+ cos4 0+ sin 6 0]

()
Questions9

The value of cot 2—’1 is:

[25 Jul 2021 Shift 2]
Options:
A 2+\3+2-6

B.\D+V3+2+g

C.\2-V3-2+4p
D.3\2 -3 =g
Answer: B

Solution:



(5%
1+cos20 _ 2\2
sin20 V3 =1
(5%

cotf=

V3 +1
ﬁcot(l) :H(—z\/z)
24 3=1
( 27 )
L @2+\341) (B +])
(\3=1) (3 +1)
206 +2V2+ 3+ V33 +1
2
=Vg+ 2 +V3+2

Question60

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:

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

= 15sin’0+ 10cos’a = 6(sin2a + cosz(x)2

= 15sin*a+ 10cos’a = 6(sin4a + costa+ 2sin2acosza)
=9sin*a +4cos’o — 12sin*acos’a = 0

= (3sin2(x - 20052002 =0

= 3sin’0~ 2cos’a =0

) 2
=3sin"a = 2cos a

=>tan’o = 2

. cota=3/2

Now,

27sec’o + 8cosec’o = 27(S€C2(1)3 + 8(cosec20c)3



=27(1+ 'tanzoz)3 + 8(+cot20L)3

2)\3 3)\3
=27(1+_) +8(1+—) =250
3 2

Question61

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

log, ,(sinx + cos x) = %(loglon — 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:

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

= sinxcosx=10"=1/10
log, ,(sinx +cos x) = 1/2(log, ,n—1),n >0

2log, (sinx +cos x) = (log,,n —log,,10)
= log, (sinx +cos x)2 = log,,(n/10)
= (sinercosx)2 =1n/10

2 Y 2 . n
=SS X +cos X +2sINXCOSX = —

10
= 1+2(1/10) = /10 = 12/10 =1n/10
~ n=12
Question62

If0<a,b<1andtan 'a4tan 'b= ;» then the value of

@rby— (22 ) - (2 + s
[26 Feb 2021 Shift 2]

Options:



A.log 2
B.e’ 1
C.e

D. loge( %)

Answer: A

Solution:

Given, tan 'a+tan b= %

-1[ a+b T

=t =\§

an [l—ab 4
atb T

= =tan — =1
1—ab an4

= atb=1-ab
= (1+a)(l1+b)=2...()

Now, (a+b)—( a’+b’ ) ( a’+b’ ) ( a4+b4)
b
Os

2
a2 b
=la- 2+ 2 _ _+ - - _+

S e -]
=log (1 +a)+ 10ge(1 +b) [Using expanSIOn of log (1+x)]
=log(1L+a)(1+b) [~loga+logb=logab]

=log 2 '[use Eq. (i)]

Question63

All possible values of 0 € [0, 27t] for which sin2 0+ tan 20> 0 lie in
[25 Feb 2021 Shift 1]

Options:

-

A (0,

B. (0,

C

D. (o,

)

)
SCHE

)

Answer:



Solution:

sin20+tan20>0
s1n29
0526

= sin20+

p 1
= s1n26(1+ cos29)>0
00526+1)>0
cos26
= tan29(2cosze)>0
cos20#0
= 1-2sin°0#0

. 1
sinQ#+ —
5

= sinze(

Now, tan2 0(1 +cos260)> 0
=>tan20>0as 1+cos20>0

=20 € (0, E) U (n, 3—“) U (2n, 5—)u (3n, E)
2 2

: n m - 3n Sn 3
"96(0’4)U(2’ 4)“(“’ 4)U

1
Since, sin0 #+ —
2 ]

Question64

If0<x,y<mand cosx+cosy—cos(x+y)= %,

[25 Feb 2021 Shift 2]

Options:

143

D.2

Answer: D

Solution:

Given, cos x + cos y— cos(x +y) =

N W

=>2cos( X;y)cos( ) [2cos Ty)—l]——[Useformula

cosa+cosb=2cos( #) cos(

)

then sin x + cos y is equal to



cos2x=2coszx—1]
=>2cos( x;y) cos( x;y) —2cos2( XTW)

l\)lw
'~< N —

=>4cos( > )cos( ) 40052(){7+y)
X2 =

— o2 X 3')+Sm2 x=y)
= [CO (

2 _
) s 22
—y XTy

=>sm( X2 ) Oandcos( X2 )—2008( T)=0

—_—

=>x=yandcos0—2cosx=0

Gives, cosx = % =cosy

~sinx = \flfcoszx= \/1— %= \/73
~sinxX+cosy = \/2—§+ %: 1+2\/§
Question65

If n is the number of solutions of the equation

2c0sx(4sin(§+x) sin(%—x) —1) =1,x €[]0, 7] and S is the sum of all

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

Options:

131
A. (3,7)

Answer: A

Solution:

2005x(4sin(%+x) sin(%—x) —1)

= 2cosx(2cos(2x) 2cos(2) p- 1) =1



= 2¢cos x(4coszx -3)=1

1
= Ix==
COS 5 X >

St Tn
3x=R1 2t /m
TXTP 33

A 2001 TR
X799
Number of solutions =n =3
Sum of solutions =S=13—“

Question66

2 2
The number of solutions of the equation 32" ¥+ 32°“*
[31 Aug 2021 Shift 2]

I
2]
=
(=

Options:
A3
B.1
C.0
D.2

Answer: B
Solution:

tanzx seczx
32 +32 =81
:>32tanzx 4+ 32] +tan’x =81

2.
=33 x32""* =81
n’x _ 27
=32 =20
11
2. 27
:>tanx—ln32(1—1)

tanx = \jmﬂ(%) €(0,1)

= One solution in [0, %]

Question67

Section B : Numerical Type Questions
Let S be the sum of all solutions (in radians) of the equation

13



sin’0 + cos’0—sin 0 cos 0 = 0 in [0, 47]. Then, E;—S is equal to
[27 Aug 2021 Shift 2]

Answer: 56

Solution:

sin*0 + cos’0 —sin 0 cos6 = 0 in [0, 4x]
=1-28in"fcos 0 —sinO.cos 0= 0
=2 —5in’20 —sin20.= 0
=sin20+sin20-2=0
=(sin20+2)(sin20-1)=0
=sin20=1, 20 € [0, 8x]

_7 5t 9n 13

44

Sum of solutions S = %

Then,=—=
T T 4

Question68

COS X

The sum of solutions of the equation . —-—— = tan2x
Smx

X € (_ga
is
[26 Aug 2021 Shift 1]

Options:

_lin
A. 30

Answer: A

Solution:



€% = ltan2x|

cos2(§) —sin2<§)
2 2 _
cos’ %+sin2)—2(+2cos§sin§

(3 csn(3) [ 33]

2
X . X
Y =
(0052 sm2)

We have,

= tan 2 x

= tan 2 x

=1
or —<n<l1
D n

=>n=-1,0
orn=0

Whenn=71,x=(

Jm

[« JO8)

orwhenn=0,x=—

n=0,x= (1—10)7t

~ Required sum = (I—S)rﬁr (%)rﬁr (_6_1)7[: (_—“)n

A

Question69

* o 7 7
The number of solutions of sin x + cos

[22 Jul 2021 Shift 2]

x =1,x € [0, 4m}] is equal to



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

Answer:C
Solution:

sin’x <sin’x <Al ... (1)
and cos'x < cos’x < 1 ... (2)
also sin’x + cos’x = 1

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

.7 .2 7 2
=sin X =sin"X & cos’ = cos X

=sinx = 0&cosx =1

or

cosx=0& sinx=1
5w

= 2072 a4 :Ea_
X T 7r2 >

=5 solutions

Question70

Let o = 1, {8 ¥ . 4%V andbeta = ,,;;{8" "> ¥ 4 * Y. 1f 8x’ + bx +c =0

x ER x ER

/

is a quadratic equation whose roots are o'”° and Bl/ S,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:

o= maX{SZSin3x ) 44cos3x}

_ max{26sin3x ) 280053)(}



:max{26sin3x+80053x}

and B:min{gzsin3x 4_40033);}> :min{zésin3x+8ms3x}
Now range of 6sin3x + 8 cos 3 x
= [={e+ 8%+l +82] =[-10, 10]
a=2"&p=2"
S0, 0! =22=4
=B =27 =1/4
quadratic 8%°+bx +¢c = 0,c—b=
8 x [ (product of roots ]+ ( sum of roots-)
1 1 21

= g4 l] = =) =
SX[4X4 4 4] 8X[4] ~

Question71

The number of solutions of the equation |cot x| = cotx + Sl% in the interval

[0, 27] is
[18 Mar 2021 Shift 1]

Answer: 1

Solution:

Given, |cotx| =cotx + —,1—....(i)
sinx
If cotx >0, then |cotx| = cotx

From Eq. (i), cotx = cotx+ ——
Sin X
1

= ——=0 (not possible)
sinx
If cotx <0, then |cotx| = —cotx

From Eq. (ii), —cotx=cotx+ L
sin x

= 2cotx+ .L=O:2cosx=—1
sinx

2n 41
= == 0or —
= X 3 3

Here, x = % rejected because %e third quadrant.and in third quadrant cotx is positive. Since, we considered

cotx < 0. ~.x=2n/3 is the only one solution.

Question72

The number of solutions of the equation x + 2 tanx = 7 in the interval [0, 27]

>
is
[17 Mar 2021 Shift 2]



Options:
A3
B. 4
C.2
D.5

Answer: A

Solution:

Given, x+2tanx = 72—t

= hmx:g—xﬁumx:%—g

1 T

=|-=|x+ =...

= tanx ( 2)X 1 (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... (ii) and y = ( _71))(4- g (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).

Yl
(0, m/d)
2n
L » X
0 n/e n 3n/2
\ ™ y=tan x
L y=—1/2 x+m/4
¥

=0 x=m2 ¥=m (x=3m2 x=2n

y=- %x + % intersects y = tanx at three distinct points in [0, 2x].

~ Total number of solutions =3

Question73

o 2 2
The number of roots of the equation, (81)"" ¥+ (81)°® * = 30 in the interval
[0, =] is equal to
[16 Mar 2021 Shift 1]



Options:
A3
B.4
C.8
D.2

Answer: B

Solution:

. in’x 2x
Given, 81°" "+ 81 * =130
2 a2
= 8151nx+81(1 smx):?,0

sin’x 81
= 81 +

L —30
81511'1 X
Let 810X 2y,
ay+8l_30
y

= y*—30y+81=0

= (y=2N)(y-3)=0
= yz=30ry=272
815™* =3 or 818" * =27

3

= d4sin’x = 1 or 4sin’x = 3

= sin’x = 1/4 or sin’x =3/4

= sin’x = sinz(n/6) or sin’x = sinz(n/S)

= Xx=nnxw/6.0rx=nn+n/3

From [0, =],

X =7/6, St/6.0r x = 7/3, 21/3

Hence, the total number of solutions =4

Question74

If \/g(coszx) = (\/3 — 1) cos x + 1, the number of solutions of the given equation

when x € [0, g] IS cevernnne ©

[26 Feb 2021 Shift 1]

Answer: 1

Solution:



Given, \/Ecoszx = (\/5— )cosx+1,x €[0,n/2]

Let cosx =t, then

V3t = (3 = D1

= 3t =\3t+t=1=0

= (V3 =V3p)+(t—1)=0

> \Btt=1)+1(t—1)=0

= (t= D(VBt+1)=0
o -1

This gives t=1and t NG

Put, t = cosx, then

cosx=1and cosx = ;l
3

cosx ==1/3 is rejected as x €0, /2]
COSX = —1/\/5 isrejectedas X € [0, &t
~cosx =1

Since, x € [O, g], then cosx=cos0

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

Question75

The number of integral values of k for which the equation

3sinx+4cosx =k + 1 has a solution, k € Ris ......... .
[26 Feb 2021 Shift 1]

Answer: 11

Solution:

Given, 3sinx+4cosx=k+1.. . (i)
Multiply and divide LHS of Eq. (i) by \/32+42 =5

ie. 5( §sinx+ icosx) =k+1
5 5
=5(cosasinx+sinacosx)=k+1

[Let cosa=3/5 then sino = \“—(3/5)2: 4]

5
=5sin(x+a)=k+1 [Usesin(a+b)=sinacosb+ cosasinb]
=sin(x +a) = okl
Letx+a=06

Then,sin6=%

c =1<sinf<1

= —1< Ktloy
5

> —5<k+1<5

= —-6<k<4



. 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.

Question76

The value of c0s3(
[Jan. 9, 2020 (D)]

3n « 3 T . 3 .
) cos( §)+sm ( g) s1n( g)ls

ol

Options:

A, L

B. L

N[ —

1
D'Z

Answer: B

Solution:

cos’ 3 4cos® T—3 cos %] +sin’ 3 [3 sin §—4sm3 g]

= 4cos® §*4sm §*3cos §+3s1n g

=4[ (coszg sng)]

[ (sm §+cos §+sm —cos = ]

2T 2T 2T 2T
- - — = 4 =
3[(cos 2 sin 8)(cos g sin 8)]

=cos%[4(1*sm =Cos —) 3]

Question77

T
16 16 8

[Sep. 05, 2020 (1D)]

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

Options:



Answer: D

Solution:

L+M :1—2sin2§:cos7£:

i

[\
o2e]
N —
—_
Sil-

Question78

If 2sine Land \/

V1 +cos2a
[Jan. 8, 2020 (I1)]

Answer: 1

Solution:

\/Esina: %and \/ 1—cos2B:

\Ecosa 2
= \2 sin B N
\2 V10

& tano = %and sin§ =

én_.
[w]

tan P =

W —
[\

2tanf _
1—tan2[3 1—

\oloo|w|N

s tan2 B =

O — W —

1—cos2fB _

2

1

10

Slw

1
N

peE (0, g) , then tan(a + 2p) is equal to



tano+tan2 f

tan(a+ 2p) 1 —tanatan?2 f
1.3 4+21
7 4 28 4
- 1.3 2

7.4 28
Question79

The set of all possible values of 0 in the interval (0, ) 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 (II)]

Options:

T
A.(o, 5)
T 3n
B. ( z Z)

C. (0, 3—“)

D.(o, g)

Answer: A

Solution:

Letf(x,y)=x+ty—1

Given(1,2) and (sin 0, cos 0) are lies on same side.
~f(1,2)-f(sin6, cos0) >0

=2[sinO+cos0—1]>0

=sinf+cos0| > 1= sin(9+

P3el3T)=0e(03)
=0 it i =>0€ 0,2

Question80

If the equation cos'0+sin"0 + A = 0 has real solutions for 0, then A lies in the

interval :
[Sep. 02,2020 (IT)]

Options:



Answer: B

Solution:

Given equation is cos4(9) + sin 4(9) +A=0
= L =—[cos (0)+sin *(0)]
=) =—[(cos*(0) + sin %(0))> ~2cos*(0)sin *(0)]
[wa’+ b’ = (a+b)’ —2ab]
Sh=—(1)+ %(2 cos(®) sin (0))
['-'cosz(e) +sin 2((9) =1]
=)= %sin 220)-1

We know that —1 <sin (x) <'1

Therefore 0 <sin 2(x) <1

1. 2 1
So 5Sin (20) € [0, 5]
for %sin2(29)=0=>k=0—1 ——1

for %sin 2(29) =1l A=

1
) 2
e [—1,— %]

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

Question81

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

[Jan. 9, 2020 (I)]

Answer: 8



D)
.2 N\ ) X

! & S s ¥, ey
%/MSI | =2— /zlcosx "8\'\ \Q &\Q) é Q




