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LEVEL - 01

Trigonometrical ratios or function
based on

Q1 If5tan0—4, then 250 =359

sin0+2cos0O
(A) 5/9 (B) 14/5
(C) 9/5 (D) 5/14

Q.2 tan? 0 sec? O(cot? O — cos? 0) =
(A)0 B)-1
©1 (D)2

Q.3 If sin 6 + cosec 6 = 2 then the value of

sin® @ + cosec® 0 is equal to-

(A)2 (B) 28
(C)24 (D) None of these
Q.4 If sin x + sin? x = 1, then

cos® x + 2cosO x + cost x = ....

(A)0 (B)-1
©)2 D)1

Q5 If X = r sin 0.cos o; y
z = r cos 0 then the value of x? + y2 + z? is independent of-
(A)6, 9 B)r, 6
©)r ¢ (D) r

Q.6  Ifacos?30 + Bcos*® = 16 cos®0 + 9 cos20 is an identity then-
(Aa=1,B=18 (B o=1,p=24
C)a=3,p=24 D)a=4,p=2

Sign & Allied angle of Trigo. Ratios

Q.7 sin? 5° + sin? 10° +
sin 85° + sin2 90° =
(A7 (B)38
(€)9 % (D) 10

Q.8 cosA +sin(270°+A) — sin(270°-A)+cos(180° + A) =
(A)-1 (B)0
O1 (D) None of these

Q.9 Ifsin 6 = —L and tan 0 = 1, then 0 lies in which quadrant-

72

sin?

sin

15°

0.sin

¢ and
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Q.10

Q.11

Q.12

(A) First (B) Second

(C) Third (D) Fourth

If A lies in the second quadrant & 3 tan A +4 =0, the value 2 cot A — 5 cos A + sin A is equals to-
(A)23/11 (B) 22/10

(C) 23/10 (D) None of these

cos 24° + cos 5°+ cos 175°+ cos 204° + cos 300° =

NG

(A)12  (B)-12 (0)73 (D) 1

27 47
X =Yy COS T:ZCOST , then

Xy +yz+zx=
(A) -1 ®)0
(C) 1 (D) 2

Sum and Difference formulae

Q.13

Q.14

Q.15

Q.16

tan20° + 2 tan50° =
(A) tan 70° (B) cot 70°
(C) sin 70° (D) tan 30°

IfA-B :g, then (1 + tan A) (1 — tan B) =
(A) 1 B)2 (C)-1 (D)2

tan 5x tan 3x tan 2x = ......
(A) tan 5x — tan 3x — tan2x

sin 5x —sin 3x —sin 2x
(B)

Cc0s5X —cos3x —cos2x
©0
(D) None of these

If 0 < B < o < , cos (a

N

4
cos(a—fB) = g , then sin 2« is equal to —

A1 B)0
)2 (D) none

vy Formulae for product into sum or

LS difference conversion

Q.17

AR b
2sin | — | sin | — |[=
53) ()

B)

W | W
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Q.18

Q.19

1 1 1 1
A-- B3 ©F D) <

cos? 48° —sin? 12° =

J5-1 J5+1
(A)T (B) g

«/5—1 «/§+l
C) —— D
©) p (D) )
2 sin? B +4 cos(o + B)sin a sin B +cos 2 (o +B) =
(A)sin2 a (B)cos2 P
(C)cos2a (D)sin2 P

Formulae for sum or difference into
b

S Product conversion

Q.20

Q.21

Q.22

Q.23

Q.24

sin30+sin50+sin 70 +sin90
0530 +c0s 50 +cos 70 +c0s90
(A) tan 66 (B) tan 36
(C) cot 20 (D) cot 60

If cos A =m cos B, then-
A+B  m+1 B-A

(A) cot = tan
2 m-—1 2
A+B 1 B-A
(B) tan 5 _mr cot
m-—1 2
A+B 1 A-B
(C) cot 5 _mr tan
2 m-—1 2
(D) None of these
If cos o + cos §

cos 20 + cos 23 is equal to -
(A) —2sin (o + B) (B) 2cos (o + B)

(C) 2sin (o + B) (D) 2cos (o + B)
If cos2B = cos(A+C) , then-
cos(A-C)

(A) tan A, tan B, tan C are in A.P.
(B) tan A, tan B, tan C are in G.P.
(C) tan A, tan B, tan C are in H.P.
(D) None of these

The value of sin 78° — sin 66° — sin42° + sin6° is

1 1
(A) E (B) - E ©) -1 (D) none

sina

sin

B,

then
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Trigonometrical ratio of multiple angle

0.25 sin O +sin 20 _
) 14+ cosO+cos26
1 1
A) —tan 0 B) —cot 6
(A) 2 (B) 3
(C) tan 6 (D) cot 6

Q26 1-2sin (g+ ej =

(A) cos 20 (B) —cos 20
(C) sin 20 (D) —sin 20

Q.27 V2++4/2+2c0s40 ; V0<0<m/4is

(A) cos 6 (B) sin 0
(C)2cos B (D) 2 sin 6

Q.28  cos? A (3 —4 cos? A)? + sin? A(3 — 4 sin? A)? is equal to-
(A) cos 4A (B) sin 4A
O1 (D) None of these

Q.29  tan6. tan (§+ 9] tan (g—@] is equal to -

(A) tan 20 (B) tan 30
(C) tan®0 (D) none

ity The greatest and least value of
based on expression

Q.30  The minimum value of cos20 + cos 0 for real values of 0 is -

®-2 (®) 0
(©)-2 (D) none of these

Q.31  The maximum value of
sin(6+ 1/6) + cos(0 + 7/6) is attained at

T n n T
(A) I (B) s ©) 3 (D) B

Q.32 The maximum value of 12 sin® — 9 sin? 0 is-
(A)3 (B) 4
(O] (D) None of these

Q.33  Minimum value of 5 sin? 0 + 4 cos? 0 is -
(A)1 (B)2 ©3 (D) 4

Question

Wy Miscellaneous point & series
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Q.34  The value of cos12°. c0s24°. cos36°. cos48°. cos72°. cos 84° is

1 1
A) — B) —
()64 ()32
1 1
C) — D) —
()16 ()128
Q.35 cosﬁcosz—ﬁcos“—ﬁcosg—n:
5 5 5 5
1 1 1
A) — B) 0 C)—- — D)- —
()16 (B) © 2 (D) T

Q.36  The value of tan 6° tan 42° tan 66° tan 78° is-
(A1 B)12 (C)1/4 (D) 1/8

Q.37 A quadratic equation whose roots are cosec20 and sec26, can be -
(A)x2-2x+2=0 (B)x2-3x+3=0
(O)x2-5x+5=0 (D)x2+4x-4=0

Q.38  Find the number of solution of the equation
30 sinx|=xin0<x<2n
(A) 4 (B)2 ©38 (D)6
Q.39  Total number of solution of the equation
3x+2tanx = 5Tﬁinx € [0,2n] =

(A)1 ®2  (©)3 (D)4

Q.40  The number of solutions of

|cos x| =sinx, 0 <x <4mis -

(A)8 (B) 4
©2 (D) None of these
Q.41  The value of sin L + sin:l'—TC + sinS—Tt +oo to n terms is equal to -
n n n
(A)1 B)0
(C) n2 (D) none of these
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LEVEL-2

Q.1

Q.2

Q.3

Q4

Q5

Q.6

Q.7

Which of the following is correct-
(A) sin 1°>sin 1 (B) sinl°<sin 1

. . . T .
C)sin 1°=sin 1 D)sin 1°= —sin 1
© (D) 180

If cos A:% then the value of sin %sin% is-

1 11
A) — B) —
( )32 (B) 2

11 11
C) — D) —
© ™ ( )16

2sina l+sino—coso .
If ———=Athen —— is
1+sin o+ cosa 1+sino

equal to-

1
A) — B) A
( )k (B)
C)1-2 D)1+

The least value of
c0s2 0 —6sin 0. cos O +3sin? O + 2 is-

(A) 4+ 10 (B) 4 - /10

©0 (D) 4

If sin o + sin B = a and cos o — cos = b, then

tan [Q;B J is equal to-

a
(A)_E
(C) va? +b?

If ABCD is a cyclic quadrilateral, then the value

®) -2
a

(D) None of these

of cos A — cos B + cos C — cos D-
(A)O

B)1

(C) 2 (cos B—cos D)

(D) 2 (cos A —cos C)

The value of cos Iy cos EJrcos 3—n +cos ﬂ +
7 7 7 7

ST 6m n .
cos — + cos — + cos — is-
7 7 7

Q8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

A1 B)-1
)12 (D)0
If tan [%] and tan (%} are the roots of the

equation 8x2 — 26x + 15 = 0 then cos (a + B) is
equal to-

627 627
(A) - 725 (B) 725
725
©) - 7 D)-1

If sin O, + sin 0, + sin 6; = 3, then
cos 0, +cos 0, + cos 0, =

(A)3 B)2

©1 (D)0

If sin A, cos A and tan A are in G.P., then
cos’A + cos?A is equal to-

A1 (B)2

©) 4 (D) None of these

If x +l:2 cos 0, then x3 + L}:
X X

(A) cos 360 (B) 2 cos36

© % cos 30 (D) %cos 30

Exact value of tan 200° (cot 10° — tan 10°) is-

(A1 (B)2
<0 (D) None of these
c0s 20°+ 8sin 70° sin 50° sin10° ,
— is equal to -
sin” 80°
(A1 (B)2
(@) % (D) None of these

The sign of the product sin 2 sin 3 sin 5 is -

(A) Negative (B) Positive
<0 (D) None of these
3cosO +cos30 .
——— is equal to-
3sinf —sin36
(A) 1 + cot20 (B) cot*0
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Q.16

Q.17

Q.18

(C) cot30 (D)2 cot 6

If 3 sin O + cos O = 2 then 3 cos O — sin O is
equal to-

(A)- 6 ®) V6

© V5 (D) -5

No. of solution in the equation x = 4 sinx when
x € [0, 2x]-

(A)1 (B)2

©)3 (D)4

The numerical value of

i 2n 4n 8m .
tan — + 2tan — + 4tan — +8tan — is equal to-
3 3 3 3

-5
A)—-54/3 B) —
(A)-543 (>ﬁ
5
C)54/3 D) —
(©) 543 ()Jg

Q.19

Q.20

Q.21

0
The value of )’ cos (?j is equal to-

r=0

-9 -7
A) — B) —
(A) 5 (B) 5

-9 -1
C) — D) —
© g (D) g
If [tanA] < 1, and |A| is acute
x/1+sin2A +x/1—sin2A .

is equal to -

\/l+sin2A —x/l—sinZA
(A) tan A (B) —tan A
(C)cot A (D) —cot A

If secA + tanA = 3 then cosA is :

5 3
(A) 3 (B) + 5
3
© g (D) none

then
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LEVEL-3

Q.1

Q.2

Q.3

Q.4

Q5

Q.6

Q.7

Q.8

Q.9

The value of sin 10° + sin 20° + sin 30° + ... +
sin 360° is equal to-
(A)0 B)1 (©+3 (D)2
The value of the expression

(\/g sin 75° — cos 75°) is -

(B) 1+4/3

(D) V2

(A) 2 sin 15°

(C) 2 sin 105°

cos 52° + cos 68° + cos 172° =
(A) 0 B)1
)2 (D) None of these

If cosec A + cot A :%, then tan A is -

21 15
A B ©

44 117
117 43

If triangle ABC, ZC :23—75, then the value of
cos2A + cos?B — cos A . cos B is equal to-

3
A) —
(A) 2

3 1 1
(B) 3 © 3 (D) )

If f(0) =5 cos 6 + 3 cos [9+§) + 3, then

range of f(0) is-

(A) [-5, 11] (B) [-3,9]

(©) [-2, 10] (D) [4, 10]
2 3 2 47

T .
cos” —+cos” — isequal to -
5 5

(A)4/5  (B)52 (C)5/4  (D)3/4

If 6, and 0, are two values lying in [0, 2x] for

which tan 6 = A, then tan% . tan672 is -

(A)Zero (B)-1 (C)2 D) 1

If A+tB+C=m, then £ tan% tan% is equal to -

(A)0 B)-1 (©12 (D)1

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

sin0 = M , where x € R, y € R, gives
4xy

real O if and only if -

(A)x+y=0 B)x=y

O K =yl=0 (D) none of these

If a=sin 170° + cos 170°, then -
(A)a>0 (B)a<0
(C)a=0 (D)a=1

sin?A + sin?(A — B) + 2 sinA cosB sin(B — A) is
equal to -
(A) sin?A
(C) cos2A

(B) sin’B
(D) cos?B
If U, =2 cos n0, then U, U, —U,__, is equal to -

(A) Un+2 (B) Un+]
O u,u, (D) None of these

The number of real solutions of the equation
sin (e¥) = 2X + 27X is -

(A1 B)O0

©2 (D) Infinite

If cos 56 =a cos® 0 + b cos3 0 + ¢ cos O then ¢ is

equal to -

(A)-5 (B)1

(O] (D) None of these

If f(x) :s1.n 3X, X # nm, then the range of
sin X

values of f(x) for real values of x is -
(A) [-1,3] (B) (o0, 1]
(©) (3, +0) (D) [-1,3)

If A = tan 6° tan 42° and B = cot 66° cot 78°,
then -

1

(A) A=2B (B)A= 1B

(C)A=B (D)3A=2B
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Q.18 If sin ® = n sin (6 + 2a), then tan (0 + o) is

equal to -
(A) 1+ntan0c (B) 1_ntanot
2-n I+n
(C) tan a0 (D) r—ntan a
-n

Statement type Questions

Each of the questions given below consist of
Statement -I and Statement- II. Use the following key
to choose the appropriate answer.

(A) If both Statement-I Statement-II are true, and
Statement-II is the correct explanation of
Statement-1.

(B) If both Statement-I and Statement-II are true but
Statement-II is not the correct explanation of
Statement-I

(C) If Statement-I is true but Statement-II is false

(D) If Statement-I is false but Statement-II is true.

Q.19  Statement- I : cos 36° > tan 36°
Statement- II : cos 36° > sin 36°

Q.20  Statement- I : If A, B, C are the angles of a
triangle such that angle A is obtuse, then
tan B tan C > 1.
Statement- II : In any triangle,
tanB+tanC

tan A= ———.
tanBtanC -1

Q.21  Statement-I : The number of roots of the

L ) 5.
equation sin px = x*—x + 2 is 2.

. 1
Statement-II : In [0, 27], sin X :Ehas exactly

two solutions.

Q.22  Statement-I : sinl cos2 tan 3 having positive
sign.
Statement-II : 1C=57°17'45"

Q.23  Statement-I : log_tan (— 3%] =0

Statement-II : tan (n —%] = tan%

Q.24  Statement-I : sec? 0. cosec?0
= sec20 + cosec?0
Statement-IT : 1 + tan20 = sec20 &
1 + cot?0 = cosec?0

Passage based Questions

Passage-1
Measurement of an angle by three ways. First is
degree and others are grade and radian. The
relation between them

b_G _2€
90 100 T
Q.25 45°isequal to -
(A) 508 (B) 458
(C) 408 (D) 39¢
Q.26 23 is equal to -
(A) 675° (B) 1080°
(C) 745° (D) 1035°
Q.27 2008 is equal to -
3n¢
(A) 180° and 5 (B) 180° and ©©
(C) 200° and m°© (D) None
Passage-2
Increasing product series
COSOL.COS20L.COS220h. .o vrrrnrnnn cos (2 1ar)
sin2"a |
= ifa#nn
2"sina
= lifa=2kn
=-lifa=2k+ )=
kel
where kI (Integer)
Q.28  The value of cosﬁ. cosﬂ. cosg—7T is -
14 14 14
1 1
A)—— B) —
(A) g (B) g
1 1
C) — D)- —
©) T (D) T

Q.29  The value of 8 Sin—- cos —— .cos - .cos —— is
48 48 24 12

equal to -

1 1 1 1
(A3 B)-7 ©7 (D) <
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LEVEL -4

(Question asked in previous AIEEE and IIT-JEE)

SECTION -A

Q.1

Q.2

Q.3

Q4

Q5

Q.6

If cos x + cos y + cos o = 0 and

sin X + sin y + sin o = 0, then cot [%) =
[AIEEE-2002]

(A)ysinaa  (B)cosa (C)cota (D)2sina
cos 1°. cos 2°. cos 3°.... cos 179° =
[AIEEE-2002]

(A)0 B)1  (O)2 (D)3

Let o, B be such that t <o — B < 3m.

Ifsinoc+sinB:f2 & cos 0c+cos[3:—2,
65 65
oa—-P.
then the value of cos > is- [AIEEE-2004]
3 3
(A)- = B) ——
V130 V130
6 -6
C) — D) —
©) o5 (D) o
4 . 5
Let cos (o + B) = gand let sin (a0 — B) :E,

where 0 < o, f < % Then tan 2o =

[AIEEE-2010]

25 56
A B3z ©

19 20

Z D) ==

12 ) 7

If A = cos20 + sin?0, then for all value of 6-
[AIEEE-2011]

(A)1<A<2 (B)%SASI

© % <AL (D) None of these

In a APQR, if 3 sin P + 4 cos Q = 6 and
4 sin Q + 3 cos P = 1, then the angle R is equal
to : [AIEEE-2012]

T T 3 5w
(A) s (B) " © vy (D) r

Q.7

tan A N cotA
I—-cotA I-tan A
[JEE Main- 2013]
(B) sec A + cosec A
(D) sec A cosec A +1

The expression can be

written as —
(A) tan A + cot A
(C)ysinAcos A+1

SECTION-B

Q.1

Q.2

Q.3

Q4

Q5

Q.6

For0<¢<m2,ifx= Y cos™ ¢,
n=0

0 0
y=Ysin"™¢,z= > cos*" ¢sin> ¢, then
n=0 n=0

[IIT-1993]
(B)xyz=xy+z
(D) None of these

(A)xyz=xz+y
(C)xyz=yz+x

If K = sin (n/18) sin (57/18) sin (77/18), then
the numerical value of K is- [IIT-1993]
(A) 1/8 (B) 1/16

(©) 12 (D) None of these

If A>0,B>0and A + B = /3, then the
maximum value of tan A tan B is-
[IIT-1993]

©  D®UB

(A) 1 (B) 1/3
. . 4 3n . 4
The expression 3| sin 5 a |+sin"(3r—a)

-2 {Sin(’(g + a] +sin® (5n- a)} is equal to

[IIT-1994]
(A)0 (B) 1
3 (D) sin 40 + cos 6a
3(sin x — cos x)* + 6(sin x + cos x)?
+ 4 (sink + cos®x) =  [IIT-1995]
(A)I1  B)12 (O)13 (D)14

4xy
(x+y)

sec?0 =

> is true, if and only if-

[IIT-1996]
B)x=y,x#0
D)x=0,y=0

A)x+y=0
O x=y
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Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

The number of values of x where the function

f(x) = cos x + cos (x/E X) attains its maximum

is- [IIT-1998]
(A)0 (B) 1
©2 (D) Infinite

Which of the following number(s) is rational-
[IIT-1998]

(B) cos 15°

(D) sin 15° cos 75°

(A) sin 15°
(C) sin 15° cos 15°

Let n be an odd integer.

If sinn® = > b sin" 6 for every value of 6,
r=0

then- [T T-1998]
(A)by=1,b,=3  (B)b,=0,b,=n
(C)by=-1,b,=n (D) b,=0,b,=n2+3n+3

The function f(x) = sin* x + cos* x increases if-
[IIT-1999]

3

b b o
A)0<x<— B) —<x< —
(A) 3 ( )4 3

5w

3n 3n
C) —<x< —
©) g g

5w
D) —<x< —
()8 4

In a triangle PQR, R :g . If tan (gj and

tan [%} are the roots of the equation
ax?+bx +c =0 (a#0), then-
(A)atb=c B)b+c=a
(C)a+tc=b (D)b=c

[IIT-1999]

For a positive integer n, let f (0) —(tangj

(1+ secB) (1+ sec 20)(1+ sec 40)....(1+ sec 2"0).

Then- [HT-1999]
= L

(A) fz[ﬁj_2 (B) f3[32j 1

© 1, (6_721] =0 (D) None of these

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Let £(0) = sinb (sinO + sin36). Then ()
[IIT-2000]

(A) =0 only when 6 >0

(B) £ 0 for all real 6

(C) 20 for all real 6

(D) <0 only when 6 <0

Ifa+p= % and B + vy = a, then tan o equals-
[IIT-2001]

(B) tan § +tan y

(D)2 tan 3 +tany

(A) 2(tan B + tan y)
(CO)tan B +2tany

The maximum value of

(cosa,;).cos (a,)...(cos a,), under the restrictions

T
0 < 0,.05... 0 SE and (cot a).(cot a,).

(cot a)....(cot o)) = 1 is- [IIT-2001]

1
21’1/2

1 1
(A) B) o © - DI

If 6 & ¢ are acute angles such that sinf :%

and cos ¢ :% then O + ¢ lies in- [IIT Scr-2004]

T T 2W
(35 ® (55
ofzs] (]

cos (a+p) :l, cos (a—B) =1 find no. of
e

ordered pair of (o, B) —t<a,B<m
[IIT Scr-2005]
(A)O (B) 1 ©)2 (D)4

If t; = (tanB)@, t, = (tanB)°°9 ,t; = (cotB)@nd,

t, = (cot0)c°® and let § < (0, %) then-

[IIT -2006]
(B)t4<t1<t3<t2
(D)t2<tl <t3<t4

(At <ty <t <ty
Oty <ty <ty <t,
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sin*x  cos* 1
+

Q19 If = 3 then

(A) tan?x = %

sin®x  cos® x 1

B + =—
® 8 27 125
(C) tan?x = 1
3
. 8 8
(D) sin x+cos x:i
8 27 125

Numeric Response Question:

[IIT -2009]

Q.20  The maximum value of the expression

1

sin® 0+ 3sin0cosO+5cos> 0
[IIT 2010]

Q.21 Let©, ¢ € [0, 27] be such that 2cos 6(1 — sin @)

=sin’0 (tang + cotg] cos @ — 1, tan2n — 0) >0

and — 1 <sin 6 <- 73 . Then ¢ cannot satisfy

T
A)0<op< —
(A)0<o 5

4r 3n
C) —<op< —
© 3 95

[IIT 2012]
T 4r

B —<op< —

(B) 5503

<D>37“<<p<2n

Q.22

Let f: (-1, 1) — IR be such that f(cos 46)

= #zfore IS (O,E) U [E, E] . Then
2—sec” 0 4 42

the value(s) of f (%) is (are) [IIT 2012]

[3
N >
[2
) 1- 3

f3
B)1+ E
/2
D)1+ 3
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ANSWER KEY

LEVEL-1
QNo.|1 |2 |3 (4|5]|6]|7 |89 ]|10{11(12|13]|14(15(16|17]|18( 1920
Ans. | D|C|A|D|A|fB|]C|B|C|C|A|B|A|B|J]A|A|B|B|C]|]A
QNo.[21|22|23(2425]|26|27(28]29]|30(31(32|33|34(35(36|37|38(39](40
Ans. | A|B|B|B|C|D|]C|C|B|A|({A|B|D|JA|D|(A[C|A]|]C|B
Q.NO. 41
Ans. | B
LEVEL- 2
QNo.| 1|2 ]3(4]5 7 9 |10(11|12(13|14|15|16| 17 | 18 | 19 | 20 | 21
Ans.  B|C|B|B|B|A|B|A|D|(A|B[(B|B[A|C|[B| B | A D C|C
LEVEL-3
QNo.| 1 |2 (3 5 8 1011 )12 (13|14 |15(16| 1718|1920
Ans.| A|D|A|C|A|D|(D|B|D|JC|B|B(BfB|C|D|C|D|B|D
Q.No.[2122]23(2425]26]|27(28]29
Ans.| D| A[C|A|JA|[D|B|A|A
LEVEL- 4
SECTION-A
Q.No. 213 6|7
Ans. | C|A|A|B|B|A]|D
SECTION-B
— 2 2 6
1.[B] x=1+cos*d+ cos’d+ cos’p +........ &+ © 2A] k:sinlsins—nsin7—n
% 18 18 18
= ———— =cosec
2
1-cos”¢ = l[(25in£sin7—n]sin5—ﬁ}
y =1+ sin?} + sin*dp + sin®¢p +......... 0 2 18 18 18
1
:,—2253024) =l cosEfcosg—7t sin5—7t
I-sin” ¢ 2 3 18 18
z=1+ cos’ + cos? sin’p + cos*p sin*P .......... 0 171 . 5 51
= — | —sin———x2cos—sin—
_ 1 _ 1 212 18 18
1-cos? ¢sin? 1_l,l 1|11, 5% 1 3 .
y X = — s ———— — —SIn —
212 18 2 18
7= Y 11 T
xy —1 = —| —sin———sin| T—— |+—
2|2 2 18) 4

Xyz —Z =Xy
XyZ=Xy+z
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3.[B]

4.[B]

5.[C]

6.[B]

A+B=m/3
Let y =tan A tan B
=tan A tan (1/3 — A)

x/gftanA

l+x/§tanA

Bt

- 1+\/§t
£+ (By-+3) +y=0
D>0
3(y—12-4y>0
Gy-D(y-3)z0

1
y< 50ry23

0<tan A< ﬁ and 0 <tan B < ﬁ
0O<tan Atan B <3
y<1/3

—tanA{

where t = tan A 0<t<\/§

3 [cos*a + sin*ol] — 2 [cos®a + sin®al]

=3 [(cos?o. + sin’ar) — 2 sin“ocos’ol]

— 2 [(cos’a. + sin’ar)® — 3 sin’o cos?a. (sinoL + cos’al) ]
=3[1-2 sin’a cos’a] — 2 [1 — 3 sin’a cos’ar]
=3 — 6 sin’a. cos’aL — 2 + 6 sin’a. cos’a.

=1

3 (sin X — cos x)* + 6 (sin x + cos x)?
+ 4 (sink + cos®x)

=3 (1 -2sinx cos x)?>+ 6 (1 + 2 sinx cos x) + 4
[(sin?x + cos?x)3 — 3 sin?x cos?x (sin’x + cos?x)]
=3 (1 + 4 sin?x cos’x — 4 sinx cosx)

+ 6 (1 + 2 sinx cosx) + 4 [1 —3sin’x cos’x]
=13
sec?0 > 1

4xy
(x+y)*
4xy — (X + y)2
(x+y)?

(x+y)?

Which is holds if and only if x =y
However if x =y = 0 the expression is in defined

21

20

so sec?0 = Lyz ifand only if x =y = 0

(x+y)

7.[C]

8.[C]

9.[B]

10.[B]

f(x) = cosx + cos ﬁx
when x = 0 then
fix)=2

(A) sin (45 — 30) = sin 45 cos 30 — cos 45 sin 30

= Ewhich is irrational
242

(B) cos (45 — 30) = cos 45 cos 30 — sin 45 sin 30

1B
V22 22
V31

= —— Which is irrational
242

© %X 2 sin 15 cos 15

sin 30

| =

which is rational

ENE

sinn 6= Z:brsinr 0
r=0
Put®=0we getbp=0

f(x) = sin*x + cos*x = 1- 2 sin’x cos’x

=lflsin22x=lfl(lfcos4x)

Nw

1
+ — cos 4x
4

f'(x) =—sin 4x
Cr+ 1) n<4x<@2n+2)n

QraDT o < an42) w4

X € (n/4, m/2) U (%,nju ......

Thus f(x) increases in (7/4, 37/8)
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1L.[A]

12.[B]

13.[C]

14.[C]

15.[A]

tan P/2 +tan 6/2 =—b/a
tan P/2 tan 6/2 = c/a
P+Q+R=nxn
P+Q=mn?2
P2 + Q2 =n/4
tan (P/2 + Q/2) = tan /4
tanP/2+tanQ/2 1
I-tanP/2tanQ/2
-b/a
l-c/a
-b
a—c
a—c=-b
atb=c

£(0) = tan 0/2 1+cosO 1+cos20
cos0 cos20
1+co0s2"0
cos2"0

sin@/2 2c0s0/2 2¢0s2 0 y
cos0/2 cos20 7
y 2cos22"'g

cos2"0
= (2 sinB/2 cos 0/2) (2 cos 0) (2 cos 20)......

2co0s2™'0

cos2"0

=1

cosO

= (2 sin 6 cos 0) (2 cos20)........
cos2"0

sin2"0

cos2"0
£, (0) = tan 20
f3(n/32)=tan 8 /32 =1

f(0) = sin 0 2 sin 26 cos O
= sin 20 sin 20
=sin?20 > 0 for all real 0
B=m2-a
tan f tan (n/2 — o)
tan B tan oo = 1
y=a-p
tan y = tan (ot — B)
tano —tan
I+tanotan

tany =

tana—tanf

2
2tany +tan f =tan o

tany =

cotoy +cotaytcotaos.....coton=1
=> COS O] COS 02 COS 0O3....... COSOlny

2cos2™'0

16.[B]

17.|D]

18.[D]

2 2 2 2 1
— COS"0L] COS“Ol2 COS™AL3. ... ... COS“ Q. ... vy
2

(sin 2au1) (sin 20)...... (sin 20,) < Lﬂ

(equality occurs when i, a2, 0i3... 0= 1/4)

. COS O] COS O....COSOL S ——
21’1/2

sinb=— = 0=mn/6

1
cos < 5
=>¢+0>n2
Also ¢ <n/2 =0+ ¢ <2m/3
Thus /2 <0+ ¢ <2m/3
cos(a—P)=1
= oa—pf=2nn
oa—pB=-2n0,or2n
cos(at+p)=1/
oat+B=2nn+¢
where ¢ € (0, ) and cos ¢ = 1/e
thusa+pB==x¢
or—2n+dor2m—¢
Asa, B e (—mm)
=a-pf=0
andat+f=-¢, —2n+¢,2n—¢
S a=B=—¢/2,¢/2,—n+ /2, T — $/2
Total four solution
As 0 € (0, /4)sotan 0 < 1 and cot 6 >1
Clearly (cot )% > (cot 0)2"9 > ]
and (cot 0)? (tan 0 )*°t% < (tan 0)*" % < |
Thusts>t3> ;> 1,

19.[A,B]3 sin*x + 2 cos*x = 6/5

20.[2]

3 sin*x + 2 (1 — sin?x)> = 6/5

3 sin*x +2 (1 + sin*x — 2 sin?x) = 6/5
25 sin*x — 20 sin’x +4 =0

= sin’x = 2/5 and cos>x = 3/5

= tanx = 2/3 and sin®x + cos®x = R
125

1

1+400529+%sin29

1

1+2(1+cos29)+%sin26

1

%sin29+2cos29+3

Max. value = 2
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21.[A,C,D]

22. [A,B] cos 460 :l
tan 2 —0)>0 3

:>0<2n79<§ orn<2n79<3§ 2 cos? 20— 1 =1
3n T )
37<6<27‘C or E<9<TE ...... (1) cos20==+_[Z
3
Also —1<sin9<—£ On solving
2 L 144273
3n . cosG:—2
M g< 2 2
2 3 5
20 = —
from (1) & (2) secd YR
b %"%") ..... ) On putting this

f@-i\gﬂ

Note : As f(1/3) is having two values, so this relation is not
cos¢—1 a function. So JEE has given zero marks to all.

1
sin(0 + @) € (—, 1]

2
Now, check option
(A)if 0<¢< g

3n lln 1
then 6 + —,— | &sin(0+@) [ | —,1
en (OS (2 p ) sin(6 + @) (2 ]

Similarly check option B, C, D.
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