Trigonometric

Functions

Topic-1: Trigonometric Ratios, Domain and Range of
Trigonometric Functions, Trigonometric Ratios of Allied Angles

& i

g I MCQs with One Correct Answer 7 Match the Following
. tan A cotA . 5. In this questions there are entries in columns 1 and 2.
1. The expression 1—cotA - e be written as : Each entry in column I is related to exactly one entry in
[2013] column II. Write thc? correct letter from column 2 against
(a) sin A cos A+ 1 (b) sec A cosec A + 1 the entry number in column 1 in your answer book.
tan A + cot A A+ A sin3o |
(c) tan co (d) sec cosec 1 s [1992 - 2 Marks|
2. Given both 0 and ¢ are acute angles and sin 6 = 3 Column I Column IT
| | ban i
cos ¢ = 3’ then the value of © + ¢ belongs to  [2004S] (A) Positive ®) T
21 S 5m l4n 18
T Y- n 18n
(a) [3,2} (b) ( ) (c) ( }(d) ( } (B) Negative (@ [ j
3. Iftan6=- %, then sin0 is [1979] 181'C 23n
(r)
4
(a) — 4 but not — (b) — c or u
5 5 5 5 T
4 4 ) %75
(c) — butnot— — (d) None of these
5 5 LG /B S 5
&%) 10 Subjective Problems
6 MCQs with One or More than One Correct Answer 6. Find the range of values of ¢ for which 2 sin ¢
4.  Which of the following number(s) is/are rational? D)
1-2x+5x T T
[1998 - 2 Marks] =————.te |75 | [2005 - 2 Marks]
(a) sin 15° (b) cos 15° 3x% - 2x -1 22

(c) sin 15° cos 15° (d) sin 15° cos 75°
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Mathematics

Topic-2: Trigonometric Identities, Greatest and Latest Value of
Trignometric Expressions

I MCQs with One Correct Answer

13 1 )
The value of kz_;sm . = Sin(TEJFkTEj is equal
47 6 46
to [Adv. 2016]
(@) 3-43 (b 2(3-43)
(© 2(v3-1) @ 2(2-+3)

Let ee(o, gj and 7, = (tan0)#®, 1, = (tan@)<oto,

t, = (cot0)® and 7, = (cot)*%, then

@) t,>1,>1>1,

[2006 - 3M, —1]
(b) t,>t>1,>1,
© L,>t,>t,>1,

The values of © € (0, 2r) for which 2 sin%0 — 5 sin0 +2 >
0, are [2006-3M, 1]

w (055 o )
022 )
© \"%)"66) @ s

Ifa+ B =n/2and B +y=a, then tan o equals [2001S]
(a) 2(tanf + tany) (b) tanp + tany

(c) tanp + 2tany (d) 2tanp + tany

The maximum value of (cos a,).(cos a,)...(cos a.,), under
the restrictions

d) t,>5>1>1,

0<a,0,,..,a,< g and (cot a.;).(cot a,) ... (cot o, )
=1is [2001S]
(a) 1/272 (b) 172"

(c) 12n (d 1

Let /(0) = sinB(sin6 + sin30). Then 1 (0) is [2000S]

(a) >0 onlywhen 6>0 (b) <0 forall real 9

(¢) >0 forallreal g (d) <0 onlywhen <0

3 (sin x —cos x)4 + 6 (sin x + cos x)2 +4 (sin6 x+cos® X)
= [1995S]
(a) 11 (b 12
() 13 (d) 14

10.

12.

Let 0<x <% then (sec2x — tan2x) equals [1994]

(a) tan(x—%) (b) tan(%— )

(c) tan(x+%j (d) tan? (x+%)

Given A =sin”0+cos* @ then for all real values of 0

3
(@ 1<4<2 (b) ZSASl [1980]
13 3 13
— <A<l 2=
© 15 @ 5 16
Ifa+ B +y=2m, then [1979]

B .. v _ B. v

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

B y y

o o
(b) tan; tan % +tan§ tan; +tan§ tan; =1

o o
(c) tan; + tan % + tan % =— tanz tan%tan%
(d) None of these

2 Integer Value Answer/ Non-Negative Integer

Let o and 3 be real numbers such that

b1 b . 1
—Z<B<O<a<z. If sin (o + B) =3 and cos (o — )

2
= 3 then the greatest integer less than or equal to

. . 2
(sino. cosB coso  sinp )
+ + +

cosf sina sinf3 cosa
is . [Adv. 2022]

The maximum value of the expression
1
sin” 0+3sinOcos0 +5cos” O

is . [2010]

3 Numeric/ New Stem Based Questions

13.

Let f:[0,2] > R be the function defined by

f(x) =(3-sin(2mx))sin [TOC —%) —sin [3706 + %)

If a, B €[0, 2] are such that

{x€][0, 2]: f(x) 20} =[a, B], then the value of B—a. is
[Adv. 2020]
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4 Till in the Blanks

14. If 4>0,B>0 and 4+ B=mn/3, then the maximum

value of tan 4 tan B is [1993 - 2 Marks]

15. IfK =sin(n/18)sin(5/18)sin(7m/18), then the

numerical value of K is [1993 - 2 Marks]

16. The value of

. m . 3n .5t . ITn . 9n . 1lmn . 13w .
sin— sin —sin — sin—sin—sin ——sin— is equal
14 14 14 14 14 14 14

to [1991 - 2 Marks]

n
17. Suppose sin® xsin3x = Z C,, cosmx is an identity in x,

m=0

where C, C,, ..... C, are constants, and C,, # 0. then the

value of n is [1981 - 2 Marks]

5  True/False
18. If tan A= (1—cosB)/sin B, then tan 24 = tan B.
[1983 - 1 Mark]

6 MCQs with One or More than One Correct Answer

19. Letf{x) =x sin mx, x > 0. Then for all natural numbers #,
f"'(x) vanishes at [Adv. 2013]

1
(a) A unique point in the interval [n:n +E)

1
(b) A unique point in the interval [n +E= n+ 1)

(c) A unique point in the interval (n, n + 1)
(d) Two points in the interval (n, n + 1)

20. Let0, ¢ € [0, 2r] be such that 2 cosB (1 — sin @)

= sin%0 (tang+cot%jcosq)—l,tan(Zn—e) >0 and

-1<sinB < —g , then @ cannot satisfy [2012]
(a) O<@<— b) Tep<lit
?=3 2973
ﬂ< <3—7t d ﬂ< <2m
(© 5 <0< @) - <9

AS

.4 4
21, If sme+ COSTX = % , then [2009]
2 - 8 8
(a) tanl =2 (b) sin” x _ cos” x _ L
3 8 27 125
1 - 8 8 2
2 sin- x COS X
¢) tan”" x=— d + -
© 3 @ 8 27 125

22. For a positive integer n, let fn (0) [1999 - 3 Marks]
:(tan gj (1+secB) (1+sec20) (1+sec40)....(1+sec2”0).

o s(E) ws(E)e
Y

I
oD @ a5
© 4(Z] @ fs |59
23. The minimum value of the expression sin o+ sinf+sinvy,

where a, B, v are real numbers satisfying o+ pB+vy=m
is

[1995]
(a) positive (b) zero
(c) negative (d) -3

24. Let 2sin%x + 3sinx —2 >0 and x> — x — 2 < 0 (x is measured
in radians). Then x lies in the interval [1994]

(@ [2 %ﬂ] (b) [— L %“j
© (1.2) ) [2 2]

25. The expression 3 {sin“[% - oc] +sin*Gn+a) } -
2{sin6[§ + aj +sin®(5n-a) } is equal to

[1986 - 2 Marks]
(@ 0
(c) 3

(e) none of these

[1 +cos Ej[l +cos 3—“][1 + cos 5—“][1 +cos E] ;
26. ] ] 3 g |18 equal

to [1984 - 3 Marks]

1+\/§
02

(b) 1
(d) sin4oa +cosb6a

T

1
b) cosg © 5 @

1
@ 5
10 Subjective Problems
27. Inany triangle ABC, prove that [2000 - 3 Marks]
A B C A B C
cot—+ cot—+cot— = cot—cot—cot—.
2 2 2 2 2 2

n-l 2km n .
28. Prove that 151 (n—k)cos —= X where n > 3 is an

integer. [1997 - S Marks]
29. Prove that the values of the function M do not
sin3xcos x

lie between % and 3 for anyreal x. [1997 - 5 Marks]
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30.

31.

32.

E

1.

Find the smallest positive number p for which the equation
cos(p sin x) = sin(pcos x) has a solution x € [0,211:].
[1995 - S Marks]

Determine the smallest positive value of x (in degrees)
for which tan(x + 100°) = tan (x + 50°) tan(x) tan (x —
50°).

[1993 - 5 Marks]

If exp {(sin®x + sin*x + sin®x + ... o) In 2}
satisfies the equation x?>— 9x + 8 = 0, find the value of
_cosx  p<x< I, [1991 - 4 Marks]
cosx +sinx 2

ABC is atriangle such that

34.

3s.

36.

Mathematics

1
sin(24 + B) =sin (C—A) =—sin (B +2() = 3

If 4, B and C are in arithmetic progression, determine
the values of 4, B and C. [1990 - 5 Marks]
Prove thattan o +2tan 2 o0 +4 tan4 o + 8 cot 8 o = cot
o

[1988 - 2 Marks]

Show that 16 cos 2n cos an cos 8 cos 16m =1
15 15 15 15

[1983 - 2 Marks]
Without using tables, prove that

(sin 12°) (sin 48°) (sin 54°) :% . [1982 -2 Marks]

Topic-3: Solutions of Trignometric Equations

I MCQs with One Correct Answer
L .
LetS= {x e(-mm):x# O,ia} . The sum of all distinct

solutions of the equation 3 sec x + cosec x + 2(tan x —
cot x) = 0 in the set S is equal to [Adv. 2016]

n 2n 5w
@-5 ©-F ©0 @
For x e(O,Tc) , the equation sinx + 2sin 2x — sin 3x = 3
has [Adv. 2014]
(a) infinitely many solutions
(b) three solutions
(c) one solution
(d) no solution
The number of solutions of the pair of equations

2sin%0 — cos20 = 0
2c0s%0 — 3sind = 0

in the interval [0, 27] is [2007 - 3 Marks]
(a) zero  (b) one (d) four
cos(a — B) =1 and cos(a + B) = 1/e where a, B € [,
n]. Pairs of a, B which satisfy both the equations is/
are M[2005S]
(a) 0 (b) 1 (c) 2 (d) 4
The number of integral values of & for which the equation
7 cos x + 5 sin x = 2k + 1 has a solution is [2002S]
(a) 4 (b) 8 (c) 10 (d) 12

In a triangle POR, ZR=m/2 . Iftan (P/2) and tan (Q/2)

(c) two

are the roots of the equation ax® +bx+c=0 (a#0)
then.

[1999 - 2 Marks]
(b) b+c=a
(d) b=c

(@) atb=c
(c) atc=b

10.

11.

12.

) 4xy . . .

sec- 0= 5 istrueifandonlyif [1996 -1 Mark]

(x+)

(a) x+y=0 (b) x=y,x#0

(c) x=y (d) x#0,y=0

The general values of g satisfying the equation

2sin%0 — 3sin® — 2 = 0 is [1995S]

(@ nn+(-1)"n/6 (b) nn+(-1)"n/2

(© nm+(-1)"5n/6 (d) nn+(-1)"7n/6

Let n be a positive integer such that

§in——+cos—— =~ Then [1994]
2n 2n 2

(@) 6<n<38 (b) 4<n<8

(c) 4<n<8 (d)4<n<38

Number of solutions of the equation

tan x + sec x = 2cos x lying in the interval [0, 27] is :
[1993 - 1 Mark]
(a 0 (d) 3

(b) 1 (© 2

The equation (cos p—1) 2+ (cosp)x +sinp=0
In the variable x, has real roots. Then p can take any
value in the interval [1990 - 2 Marks]

@ (0,27) () (~7,0) (©) [-ggj @ (0, 1)

The general solution of

sin x — 3 sin 2x + sin 3x = cos x — 3 cos 2x + cos 3x is
[1989 - 2 Marks]

T nmcT
+= b) —+—
(a) nm g (b) >3
(©) (71)“—“2“+E (d) 2nn+cos*1%
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13. The value of the expression /3 cosec 20° —sec 20° is

equal to [1988 - 2 Marks]
(a) 2 (b) 2 sin 20°/sin 40°
(c) 4 (d) 4 sin 20°/sin 40°

14. The general solution of the trigonometric equation
sinx + cosx =1 is given by : [1981 - 2 Marks]

(@) x=2nr ;n=0, £1,£2 ..

(b) x=2nn+7w/2;n=0,£1,£2..

(c) x=nn+(—1)"§—%, where n=0, +1,+2...
(d) none of these

15. The equation 2cos? %sin2 x=x*+x7 ; 0<x S% has
[1980]
(a) no real solution
(b) one real solution
(c) more than one solution
(d) none of these

2 Integer Value Answer/ Non-Negative Integer
16. The number of distinct solutions of the equation

4

5 : .
Zcos2 2x+cos? x+sin® x+cos® x+sin® x =2

in the interval [0, 27] is [Adv. 2015]
17. The positive integer value of n > 3 satisfying the equa-
tion

1 1 1

, (nj - (2nj+ . (3nj is [2011]
sin| — sin| — si| —
n n n

18. Two parallel chords of a circle of radius 2 are at a distance

3 +1 apart . If the chords subtend at the center , angles

2
of z and = , where k > 0, then the value of [£] is

k k
[2010]
[Note : [£] denotes the largest integer less than or equal to & |

T T
19. The number of values of 0 in the interval, [_E’EJ such

that 0 # % for n=0, £1,+2 and tan 6 = cot 56 as well

as sin 20 = cos 40 is [2010]

20. The number of all possible values of 6 where 0 <0 <,
for which the system of equations

(y + z) cos 30 = (xyz) sin 360
2cos30 N 25sin30
y z
(xyz) sin 30 = (y + 2z) cos 30 + y sin 30
have a solution (x, ¥, z,) with y, z, = 0, is [2010]

xsin 30 =

21.

22,

23.

24,

25.

26.

27.

28.

A7

3 Numeric/ New Stem Based Questions

Let a, b, ¢ be three non-zero real numbers such that the

equation : /3gcosx+2bsinx=c,xe [—g,g} , has two
distinct real roots o and 3 with o+ = g . Then, the value

of 2 s . [Adv.2018]
a

4 Fill in the Blanks

The real roots of the equation cos’ x + sin* x=1 in the
interval (—r, 1) are ..., ..., and .
[1997 - 2 Marks]
General value of 0 satisfying the equation

tan? 0 +sec2 0=11s . [1996 - 1 Mark]
The sides of a triangle inscribed in a given circle subtend
angles o, B and y at the centre. The minimum value

of the arithmetic mean of cos(oc + g], cos [[3 + gj and

cos (y + g] is equal to [1987 - 2 Marks]

The set of all x in the interval [0, =] for which 2 sin? x —
3

sinx+1 > 0,is . [1987 - 2 Marks]

. . T
The solution set of the system of equations x +y = 3

3
COSX+CoSy = PR where x and y arereal, is .
[1987 - 2 Marks]

5 True / False
There exists a value of 0 between 0 and 27 that satisfies
the equation sin* 0—2sin?0-1=0.  [1984-1Mark]
6 MCQs with One or More than One Correct Answer
Let o and B be non—zero real numbers such that

2(cosP — cosa) + cosa cosPp = 1. Then which of the
following is/are true? [Adv. 2017]

(a) tan [%) ++/3 tan [gj =0
(b) V3tan [%) +tan [%) =0
o {2
(d) V3tan [%j —tan [%) =0
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29.

30.

33.

34.

Mathematics

The number of points in (—oo ), for which

. . b b b Sm
x2—x sin X — cos x = 0, is [Adv. 2013] (a) — (b)) — () —= d —
@6 M4 @2 @0 : ° ” 12
31. Thenumber of values of x in the interval [0, 57] satisfying
. . 2 . _ .
For 0<0< E, the solution (s) of the equation 3 sin“ x — 7 sinx +2 =0 s
[1998 - 2 Marks]
6
- 1
Z cosec (9 + (m 1)n)cosec (9 +m—n) =42 @ 0 ®) 3 © 6 @) 10
m=1 4 4 32. The number of all possible triplets (a,, a,, a;) such that
is (are) [2009] a, + a, cos(2x) + a;sin?(x) = 0 for all x is [1987 - 2 Marks]
(a) zero  (b) one (c) three (d) infinite

7 Match the Following

Consider the following lists: [Adv. 2022]
List-1 List-11

[ 2n 2n] .

() (¥ €|~ 5 |Fcosxtsiny= 1 (P) has two elements
[ 5m 5m]

10 {x € TR :</3 tan 3x = 1} Q) has three elements
[ 6n 6m |

Q18)) {x € 55 12cos(2x) = \/5} (R) has four elements

T In | .
(IV) ¥ €| =7 [Simx-cosx= 1 (S) has five elements
(M) has six elements

The correct option is:

(@) (D — (P); D) — (S); (III) = (P); AV) = (S)

(®) (D — (P); A1) —>(P); (III) — (T); AV) = (R)

() (D —(Q); (D) — (P); (1) = (T); AV) = (S)

(d) (D — (Q); (ID) — (S); (L) = (P); (IV) = (R)

Let f'(x) = sin (7 cos x) and g (x) = cos (2« sin x) be two functions defined for x > 0. Define the following sets whose
elements are written in the increasing order.

X={x:f(x)=0}Y ={x: /'(x)=0}
Z={x:g(x)=0},W ={x:g'(x) =0}
Column - I contains the sets X, Y, Z and W. Column - II contains some information regarding these sets.

[Adv. 2019]
Column I Column IT
n 3n
Dy—,—,4n 7
M X ® 2 {2 3 }
amy (@ an arithmetic
progression
Iz (r) NOT an arithmetic
progression
SRR
(V) W ®) 21676 "6

© Q{E,E,n}
3°3

W Q{ﬁﬁ}
6 4

Which of the following is the only CORRECT combination?

(@) V), (p), (1), () (b) (1D, (p), (), (w)
(¢) (D), (r), (u) (d) @v), (@),
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3s.

?

Let f'(x) = sin (n cos x) and g (x) = cos (27 sin x) be two
functions defined for x > 0. Define the following sets
whose elements are written in the increasing order.

X={x:f(x)=0},Y ={x: f(x)=0}

Z={x:g(x)=0},W ={x:g'(x) =0}
Column - I contains the sets X, Y, Z and W. Column - II
contains some information regarding these sets.

[Adv. 2019]
Column I Column IT
n 3n
Dy—,—,4n, 7
M X ®) —{2 3 }
amy (q) an arithmetic
progression
Iz (r) NOT an arithmetic
progression
SRR
avyw (s) =2 6 6° 6

Answer Key

36.

37.

A9

© Q{E,E,n}
3°3

W 2{2,3&}
6”4

Which of the following is the only CORRECT combina-
tion?

(@) (@), (@), (w)
(c) (D), (r), (s)

10 Subjective Problems

(b) (D, (p), (1)
(d) D), (@), (1)

T T
Find all values of 6 in the interval (_E’Ej satisfying

the equation (1 —tan 0) (1 + tan 0) sec” 0 + 2“1“29: 0.
[1996 - 2 Marks]
Find the values of x e(— , + m) which satisfy the equation

[1984 - 2 Marks]
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