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Chapterwise Practise Problems (CPP) for JEE (Main & Advanced)
Chapter - Trigonometric Functions

Level-1
- -
SECTION -A (A) (0, 2m) (B) (-m, 0)
Straight Objective Type ©) (—?n ’ gj 0 0

This section contains multiple choice questions. Each

question has 4 choices (A), (B), (C)and (D) foritsanswer, 6. The number of solutions of the equation
out of which ONLY ONE is correct.

oot x| = cotx + ——(0 < x < 2n) s
1. If sin@ + /3 cosd = 6x—x>-11, 0 < 0 < 21, X € R sinX

holds for (A) 0 (B) 1

(A) no values of xand 6 ©) 2 D) 3

(B) one value of x and one value of 6
7. The number of solutions of the equation
(C) two values of x and two values of 6

(D) two pairs of values of (x,0) sin(%) =x*—2/3-x+4
2. Ifsin 6 =3sin(0 + 2a.), then the value of tan(0 +o) + (A) Forms an empty set
2tanal is
(B) is only one
(A) 3 (B) 2
(C) is only two
©) 1 D) 0

. . (D) is greater than 2
3. If sina + sinf3 = a, cosa + cosP = b, then tan

;B is equal to 8. Thesetofallxin [—gg] satisfiying |4sinx —1| <
5isgivenb
/4 a? _ ® [4-a% b2 V5 is given by
a+b2 N a*+b? _n 3n T 3
A (710" 10 ® (10" 10
1/ (D) none of these

o _3n
[ ) .3[471 ﬂ . © 70 "0 (D) none of these
sin® o + sin® —+a +sin’| —Z+all Qs

sin3a
equalto 9.  The values of a for which the equation Ja sinx— 2
A 3 cos x = /2 ++/2—a has solutions are
A 3 ®) 5 (A) a>0 (B)a<3
3
©) 7 (D) none of these (C)0<ax<2 D) V6-1< a<2

ini oS 2x sin2x
5. The equation (cosp - 1 )x2 + (Cosp)x + sinp = 0, 10. The minimum value of 2752 81> is

where x is a variable, has real roots. Then the inter- (A) 1 (B) 179
val of p may be (C) 1/81 (D) 1/243

(1)



1. In [~ 2x, 2x] number of root(s) of 5%¢°x =

14 50X g
(A) 0 B) 2
€) 4 (D) 8

12. Identify the correct combination of True (T) and
False(F) of the given three statements

STATEMENT-1 : If sinx = a, where a (- 1, 1)
then we get exactly two values of
x in [0, 2n]

STATEMENT-2 : tanx + cotx cannot be equal to 1
STATEMENT-3: |x—3]°—4|x-3|-5=0has 2

real roots.
(A F, F F B)FTT
CFFT D) TFF

13. The maximum number of solutions of the equation
cos®x — tan®x = 1, in [0, 2x] is

(A) 1 B) 3
©) 2 D) 4
SECTION -B

Multiple Correct Answer Type

This section contains multiple choice questions. Each
question has 4 choices (A), (B), (C) and (D) for its answer,
out of which ONE OR MORE is/are correct.

14. Which of the following assertions about tan 10° is/
are true

(A) itis anirrational number
(B) it is less than 2
(C) it is a rational number

(D) itis greater than 2

15.  +Jcos2x ++/1+sin2x = 2+/sinx + cosx, if
(A) sinx +cos x=0

(B) x = 2nm, nel

(C) x=nm — %,nel

(D) x = 2nm % cos™’ [—%j nel

.3
SIN°~ X——SINX+—

]
16. If |COSX| 2 2=1, then possible values of x are
given by

)

17.

18.

19.

20.

nm T
(A) ?ornn+(—1) 6,nel

(B) nmtor 2nm + %or nw + (—1)nE ;nel
T

©) nn+(—1)”g ;n el

D) nt;nel

Let k = ﬂ,(kﬂ), e;tnn,ﬂ, where n € Z, then
cot36 3

A cosO k-1 5 sin30 2k
) cos30 ®) sind k-1
1 1
©) ke{gﬁ} (D) k<§ ork>3

Which of the following is/are true?

(A) The maximum value of 2sin?0 + 3cos?0 +

5+\/ﬁ
2

(B) If 6sinx + 8cosx = k then total number of
possible integral values of k is 21

(C) tan2 > tan7

(D) tan4° tan56° tan48° tan72° tan64° is less
than 1

4sin6 coso is

If f (x) = sin®x + cos®x then
(A) Maximum value of f(x) is 1

4
(B) Maximum value of f (x) is 3

1
(C) Minimum value of f (x) is 3

1
(D) Minimum value of f (x) is 16

The solution to equation | cos x | = sin x may be

_(Bk+)rn

(A) x , where kel

_ (8k+3)r

, Where kel
4

(B) x

€ x= nn+%, where n is odd positive integer

(D) x:2nn—%, where ne N



21.

22.

23.

24.

10cose+6005(e+gj+3:k then possible
integral values of k may be

(A) =10 B) 17

(C) 15 (D) 14

Let f(6) = 3(sin® — cosO)* + 6(cosd + sinf)? +

4(sin®0 + cos®0) then
2n 3n
fl—1|=13 fl—1|=13
@ %) ® /%)
(C) f(2009) = 13 (D) f(2010) = 13
The interval in which A may lie so that the solutions
of the equation sin2 0 — 2 sin 6 + A = 0 lie in

(2nn+£, (2n+1)n—3), neZis
6 6

WG el

ofs] el

If sinx + siny + sinz = 3, x, y, z € [0, 2x], then
A x2+y?+22—-xy—-yz—-zx=0

B) x3 + vy — 23 =xyz

C)x¥+y3+22=0

D)x+y+z=0

SECTION-D
Matrix-Match Type

This Section D have “match the following” type question.
Question contains two columns, Column-l and Column-
Il. Match the entries in Column-l with the entries in
Column-Il. One or more entries in Column-l may match
with one or more entries in Column-Il.

25.

Match the Column - | with Column - 1|

Column - | Column -1l
(A) The value of sin?5° + (P) +7
sin? 10° +....+ sin? 90° is
3
(B) If 4cosH = 3 cosa, Q) >
then the value of
0-oa cot 0+o)
cot o 2 is
(C) IfA+B + C=m, then (R) 3
greatest value of
cosA + cosB + cosC is
19
S -

@)

26.

27.

Match the function given in column-I to the number
of integers in its range given in column-I|

Column - | Column - I
(A) f(x)=2cos*x+sinx—8 (P) 5
(B) f(x)=sin?x+3cos?x+5 Q)4
(C) f(x)=4sinx cosx—sin?x+3cos?x (R) 3
(D) f(x)=cos(sinx)+sin(sinx) (S) 2
Match column-I with column-II :

Column - | Column - 1i

(A) The expression (P) independent of .
[cos?(a + B) + cos?

(oo — B) — cos 2a.

cos 2[3], is

(B) The expression (Q) independent

of B

cos?a + cos¥(a + [3)
—2cos a cos f3
cos(a + P), is
(C) The expression
sin(a —B)sin(a + B) i
1—tan’® a.cot® B

(R) independent of

s o and

(D) The expression (S) dependenton
2 sin?f + 4cos(a + BB) o and
sin o sin B + cos
2(a + B), is
Column | Column I

o]

(A) Cos?52 % —Sin222% equals (p) 1

3n 4n 3-v3
2~ 2
(B) Cos 5 Tcost equals (a) 172
_ 3
(C) Sin 24° + cos 6° equals (y] 1
(D) Sin? 50° + cos?130° equals  (s) —“15: /3

Aa r s p
B)r g p S
©r q s p
O)a r p s



29.

30.

Match the following

Column |
A) If tanA—1 tanB—l
( ) _2! 3

then tan (2A + B)
may be equal to
(B) Period of sin nx + cos 4nx is

(not only fundamental)

3
(C)Ifsec A+tan A = 2 then

13 sin A is equal to
(D) 48 sin 20° sin 40° sin 60°

sin 80° is equal to

Codes

A B C D
Ar p s q
Bp r s q
©r p g s

©p r q s

Match the following
Column |

(A) If sinx + sin?x = 1, then

cos2x + cos*x is equal to

(B) If sinx + sin®x = 1, then cos®x +

2cos®x + cos*x is equal to

©C)If x=y 00323—7t = zcos%ﬁ, then

Xy + yz + zx is equal to

(D) If sinb, + sind, + sind, = 3, then

cos?0, + cos?0, + cos?0, is

Codes

A B C D
Aa p a g
B)p a q p
©a g p p
Op a r s

Column I

(p) 6

Column I
() 0

(@) 1

 Q Qa

31.

Match the equations given in column | with the
number of possible real roots given in column I|

Column|l Column i
1
(A) (x+—] cosecx—-1=0 P) O
X
x?=2x
B) (8+3V7) "+ (@ 3
22
(8-3V7) =15
(C) —tanx — tan2x + tan3x = n 4
tanx tan2x tan3x in [0, ]
(D) tan?x —tanx =0n [0, ] (s) Infinite
Codes
A B C D
Ap s r q
Bp r s q
Caq s r p
O)a r s p

SECTION-E
Integer Answer Type

This section contains Integer type questions. The answer
to each of the questions is an integer.

32.

33.

34.

35.

36.

37.
38.
39.

@

If (x, y) satisfy the equation 1 + 4x — x2 =

\/9 sec’y +4cosec’y, then the value of x cot?y is

The value of tan6 (1+sec260) (1+sec 40) (1+sec 86),

hen 0= — i
when —32,|S

The numerical value of tan80°. tan 60°. tan 40°. tan20°

is

sin20°(4co0s20° +1)
cos20°cos 30°

The value of the expression
is A then A2 is equal to

If S, = cos"O + sin"0, then value of 3S,—2S, is
If P.=cos"x +sin" x, then 2P, — 3P, + 1 =
Find the number of solutions of 10sinx = |x|

What is the number of solutions of 3x + 2tanx =

5
7“ in [0, 2] ? |



Level-2
e

1 3
i 6y _ cinby — — _
SECTION -A 8. The equation cos®x —sin®x 16 COS6Xx 16 CO0S2X
Straight Objective Type —a?—a=0wil have at least one solution if
This section contains multiple choice questions. Each A _3. a <1 5 1< a 3
question has 4 choices (A), (B), (C) and (D) for its answer, ) 2° "2 ®) 2- "2
out of which ONLY ONE is correct. 3
Co0<ac<1 (D)—ESam

1. Therange of y = sin® — Bsin®x + 11sinx — 6 is
9. If one of the roots of the equation x2 sec20 tand +

(A) [-24, 2] (B) [-24, 0] .
2tan0 secOx + sec’0 = 0, 0 € (0’ Ej is cotd then
(©) [0, 24] (D) [24,-2]
2 + 2sin6 + tano equals
2. If(tanx—tany)? (tany—tanz)? and (tan z—tan A) 1 B) 1
x)? are the A.P. then (tan x—tany), (fany—tan z),
©o (D) 2

and (tan z — tan x) are in

(A) AP. (B) GP. 10. If % = cos x ({.} represents fractional part of x)
X

C) H.P. D fth
© (D) none of these then the number of solution(s) is/are

3.  If the equation sin O(sin O + 2cos 0) = a has a real (A) 0 (B) 1
solution then a belongs to the interval

€ 2 (D) Infinite
_1—\/5 1+/5 1+/5 11. If sin® — asinx + b = 0 has three roots in (0, n)
A | 2 " B) |7 > then b lies in the interval
_ (A) (0, 1) (B) (-1, 0)
© "5 w] (D) none of these ©0.2) O )
L 12. The number of possible integral values of ‘a’ for
which cos2x + asinx = 2a — 7 has solutions, is
4.  Number of solutions in [0, 2x] of cos?(cos8) = (A) 6 (B) 7
sin(sind) is o s o) 4
A) 0 ®) 1 ©) D)
©) 2 (D) 4 13. The maximum value of

5. The number of solution(s) of the equation
|sinx| = [loggx| is

(A) 1 B) 2

. X X
4sin® x + 3cos? x + sin +cos is

(A) 442 (B) 4-2
)3 (D) 4
6. The maximum value of cos(cos(cos(sinx))) for all x ©) 442 D) 4
€Ris 14. Number of solutions (c, B) : o, B < [0, 14] of
(A) 1 (B) cos1 . _ '
(C) cos(cos1) (D) cos(cos(cos1)) 27 NP-pT22 8
7. The maximum value of cos(cos(sinx)), v x e R, (A) 1 (B) 2
° ©) 3 D) 4
(A) 1 (B) cos(cos 1)
(C) cos 1 (D) 0

(5



15. If |sin2 x+17 —x2|=|16—x2| + 2 sin2x + cos?x, then

x lies in

() -8, 8 (B) [-4, 4

© [-A7.V17] 0 (6,0
SECTION -B

Multiple Correct Answer Type
This section contains multiple choice questions. Each
question has 4 choices (A), (B), (C) and (D) for its answer,
out of which ONE OR MORE is/are correct.

16. If u= va?cos?0+b?sin’0 ++/a’sin’ 0 + b2 cos? 0 ,
then which of the following is/are true

(A) u,_ = J2(a% +b?)

(B) u.,,=lal + o]

(C) umax - umin= 2 (a2 + b2)
umax _ l

() BT

min

17. If sin?x + sin x = (a + 2), then which of the following

statement (s) is (are) correct ?

(A) Number of integral values of a for real solution to
exist is 3.

-9
(B) There exists no solution for a < 7 ora>0

(C) The minimum value of a for real solution is - 2.

(D) Number of prime values of a for real solution to
exist is 1.

18. If cosx + cosy =a, cos2x + cos2y = b, cos3x +

cos3y = ¢, then

A) coszx+coszy:1+%

a® (b+2
2 4

(C) 2a° +c=3a(1+b)

(B) COSX COSY =

(D) a+b+c=3abc

6)

19. The equality sin®x + 3sin?x cos?y + cos®y = 1

(A) Is never possible

T

(B) Is possible when x = >

,y=0

(C) Is possible only when x =y

(D) Is possible when x =y = —

6
20. In [~ 2m, 2x], number of solutions of 2 tanx sec?x
— 2tan?x + tanx — 3 = 0 is k, then
(A) k=>2 B)yk<4
C) k<2 D) k=3
21. The equation sec 6 + cosec 6 = k has

(A) Two roots ¢ [0, 2n] if k?> < 8
(B) Four roots < [0, 2n] if k? > 8
(C) No root € [0, 2n] if k2 > 8

(D) Four roots < [0, 2n] if k* < 8

SECTION-C

Linked Comprehension Type

This section contains paragraph. Based upon this
paragraph, 2 multiple choice questions have to be
answered. Each question has 4 choices (A), (B), (C) and
(D) for its answer, out of which ONLY ONE is correct.

Paragraph for Q. Nos. 22 and 23

Sometimes we have quadratic equation having unknown
variables/parameter, in terms of some trigonometric
functions.

Apparently it is seen while solving such type of equations
we have to keep in consideration the domain and range of
the corresponding trigonometric functions while finding out
the final roots. For example:

f(x) = 4 sin?x + 3 cos?x + 3sinx V x € [0, g}

Find the minimum value of f(x). As we know that
s

sinx is increasing function in 0, 2

Let f(x) = 4sin?x + 3 — 3 sin®* + 3sinx = f(x) = sin?
X +3sinx +3



22.

23.

24.

25.

Now, let us take sinx=tast € [0, 1]as sin x>0

T

v 0<sinx<1vx € |0 0

This reduces to 2 + 3t +3. As coefficient of t2>0

Hence this will be upward parabola such that mini-
mum value of the function exists at

4ac - b? 4x3x1-9 3
4a min 4 4

In such a manner we can interrelate these two con-
cepts keeping in mind the domain and co-domain of
the respective trigonometric function.

If secO + cosecO = p has four solution between

n  3n
(0, 2m) _{E Tc?} then

(A) p>—8>0 (B) p>+8>0
(C)p2—8<0 (D) p2+8<0
If in above problem the equation secH + cosecO =p

has only two real solution in (0, 27) —{g nﬁ}

2
then
(A) p*—8>0 (B) p*—8<0
(C) p2=8 (D) none of these

Paragraph for Question Nos. 24 to 25

Let us consider the identity cos3" 6 (tan3" 6 —
tan3™" 0) = 2 sin3"" 6, Now answer the following
questions

sin® N sin36 . sin96
cos30 cos96 cos270

is equal to
1
(A) E(tan279—tan6) (B) tan276 — tan@

1
(C) 2(tan276 — tanb) (D) E(tan276+tan 0)

0
tan+/3 6 —tan— is equal to
N

(A) sin(%) sec(\/§ e)

(B) 2sin

(%} sec(\/§ 9)

©) sin(ij cos(\/§ e)

3

(D) 2cosec (%} sec(ex/g )

SECTION-D
Single-Match Type

This section contains Single match questions. Each
question contains statements given in two columns which
have to be matched. The statements in Column | are
labelled 1, 2, 3 and 4, while the statements in Column Il
are labelled p, q, r, sand t. Four options 1,2,3 and 4 are
given below. Out of which, only one shows the right
matching

26. Match column | with column Il

Column | Column I
(A) Number of solutions P 1
of equation [tan2x| =
sinx in [0, 7]
(B) The value of Q 4
4tan-* —4tan® =
16 16
+6tan® = —tan* = +1
16 16
(C) If the equation R) 3

tan(pcotx) = cot(ptanx)
has a solution in

XE(O,TC)—{%},

then minimum
positive integral value

of ¥ is equal to
T

(D) The value of s 2

2 if 5c0522x+25in2x
Y

+32coszx+sin2 2x _ 126

has a solution in

[, 2]



SECTION-E
Integer Answer Type

This section contains Integer type questions. The answer
to each of the questions is a single digit integer, ranging
from 0 to 9. The appropriate bubbles below the respective
question numbers in the ORS have to be darkened. For
example, if the correct answers to question numbers X, Y
and Z(say) are 6, 0 and 9, respectively, then the correct
darkening of bubbles will look like the following :

X Y Z

©EQOLOOEOE
©EQEOOOEOEO
@EREOOWEOE

Q

®

27.

28.

29.

30.

31.

The number of solution (solutions) of the equation
(sin2x + cos2x)™sn*x = 2 in [-r, ] is

The number of pairs (X, y) satisfying the equations
sinx + siny = sin (x +y) and [x| + |y| = 1 is

Find the number of solutions of x € [0, 7] satisfying
the equation

(log ; tan x)(\/logﬁ 33 +log,,, 3) =-1is/are

The largest value of m, for which the equation

Jmsinx —2cos x =~/2 +~+/2—m has a solution
is

The number of ordered pairs (a, B), where

o, Be(-n ) satisfying cos(a — B) = 1 and

cos(a +B) = % is



13.

19.

25.

28.

34.

13.

19.

25.

30.

(B)

(B)

(B)

(AC)

(A-S, B-P,C-Q)
(A)

3)

(C.D)

(2)

14.

26.

29.

35.

26.

31.

| ANSWERS I

(A-Q, B-R,C-P, D-S) 27.

LEVEL-1
(D) 3. (B) 4. (C) 5. (D)
A) 9. (D) 10. (D) 11. (A)
(AB) 15. (AB.C) 16. (C,D) 17. (AB,C,D)
. (AB) 21. (AB.CD) 22. (AB.CD) 23. (AB,C)

(A-P,QR, B-P,C-S, D-Q)

(C) 30. (C) 31. (B) 32. (3)
(4) 36. (1) 37. (0) 38. (6)
LEVEL-2
(C) 3. A 4. A 5. (D)
A) 9. (B) 10. (A) 11. (A)

. (D) 15. (B) 16. (A,B) 17. (A,B)
. (AB,D) 21. (AB) 22. (A) 23. (B)
(A-Q, B-S,C-P, D-R) 27. (3) 28.

4)
a a a

©)

CPP-02
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6. (B)

18. (A,B,D)

24. (AB)

33. (1)

39. (3)

12. (C)
18. (AB,C)
24. (A

6) 29. (1)




