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Column Matching (1 - 4) :

Q.1 If sin 2θ = K

(i) cosec 2θ + cot 2θ cos 2θ (a) 
1

1

+
−

K

K

(ii) 
1

1

2+
−

F
HG

I
KJ

tan

tan

θ
θ (b) K2 + K � 1

(iii) sin 2θ � 
1

2
(1 + cos 4θ) (c) 3K � 4K3

(iv) sin 6θ (d) 
2 2− K

K

(A) (i)-(d), (ii)-(a), (iii)-(b), (iv)-(c)
(B) (i)-(a), (ii)-(d), (iii)-(c), (iv)-(b)
(C) (i)-(c), (ii)-(a), (iii)-(b), (iv)-(d)
(D) (i)-(b), (ii)-(c), (iii)-(d), (iv)-(a)

Q.2 (i) cos 2A = sin 3A (a) A = 22½º

(ii) cos 3A = sin 7A (b) A = 30º

(iii) tan A = cot 3A (c) A = 9º

(iv) cot A = tan 2A (d) A = 18º

(A) (i)-(d), (ii)-(a), (iii)-(b), (iv)-(c)
(B) (i)-(a), (ii)-(d), (iii)-(c), (iv)-(b)
(C) (i)-(c), (ii)-(a), (iii)-(b), (iv)-(d)
(D) (i)-(d), (ii)-(c), (iii)-(a), (iv)-(b)

Q.3 If cos x � sin x = (1/2)

(i) cos x + sin x (a) (3/4)

(ii) sin 2x (b) 
( )7 1

4

+

(iii) cos 2x (c) 
7

4

(iv) cos x (d) 
7

2

(A) (i)-(d), (ii)-(a), (iii)-(b), (iv)-(c)
(B) (i)-(d), (ii)-(a), (iii)-(c), (iv)-(b)
(C) (i)-(c), (ii)-(a), (iii)-(b), (iv)-(d)
(D) (i)-(d), (ii)-(c), (iii)-(a), (iv)-(b)
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Q.4
sin

cos

3

2

α
α

 is

(i) positive (a) α ∈ 
13

48

14

48

π π
,

F
HG

I
KJ

(ii) negative (b) α ∈ 
14

48

18

48

π π
,

F
HG

I
KJ

(iii) positive or negative (c) α ∈ 
18

48

23

48

π π
,

F
HG

I
KJ

(A) (i)-(c), (ii)-(b), (iii)-(a)
(B) (i)-(b), (ii)-(a), (iii)-(c)
(C) (i)-(c), (ii)-(a), (iii)-(b)
(D) (i)-(a), (ii)-(c), (iii)-(b)

Please read short write up and answer subse-
quent questions (5 - 7)

x, y, z are respectively the sines and p, q, r are
respectively the cosines of the angles α, β, γ
which are in A.P. with common difference 2π/3.

Q.5 x + y + z is equal to
(A) 0 (B) 1
(C) p + q + r (D) None of these

Q.6 yz + zx + xy is equal to
(A) p + q + r (B) x + y + z
(C) � (3/4) (D) � (3/8)

Q.7 Value of the determinant 
x y z
p q r
yz zx xy

 is equal

to
(A) 0 (B) x + y + z

(C) p + q + r (D) 3 3 8/

Q.8 The angle A of the ∆ABC is obtuse. x = 2635
� tan B tan C, if [x] denotes the greatest
integer function, the value of [x] is
(A) 2643 (B) 2634 (C) 2364 (D) 2463

Q.9 If 498 [16 cos x + 12 sin x] = 2k + 60, then
the maximum value of k is
(A) 4590 (B) 4095 (C) 4450 (D) 4950
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Que. 1 2 3 4 5 6 7 8 9
Ans. A D B C A,C C D B D
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Sol.1 (A)

   (i) cosec 2θ + cot 2θ cos  2θ

= 
1 2

2

2+ cos

sin

θ
θ

 = 
2 2

2

2− sin

sin

θ
θ

 = 
2 2− K

K
 = (d)

   (ii)
1

1

2+
−

F
HG

I
KJ

tan

tan

θ
θ  = 

1 2

1 2

+
−

F
HG

I
KJ

sin

sin

θ
θ  = 

1

1

+
−

K

K
 = (a)

   (iii) sin 2θ � 
1

2
(1 + cos 4θ) = sin 2θ � cos2 2θ

= sin 2θ � 1 + sin2 2θ = K2 + K � 1 = (b)

   (iv) sin 6θ = 3 sin 2θ � 4 sin3 θ
= 3K � 4K3 = (c)

Sol.2 (D)

   (i) 2A + 3A = 90º
⇒ A = 18º

   (ii) 3A + 7A = 90º
⇒ A = 9º

   (iii) A + 3A = 90º
⇒ A = 22½º

   (iv) A + 2A = 90º
⇒ A = 30º

Sol.3 (B)

cos x � sin x = 
1

2

⇒ 1 � 2 sin x cos x = 
1

4

⇒ sin 2x = 
3

4

⇒ (cos x + sin x)2 = 1 + 
3

4
 = 

7

4

⇒ cos x + sin x = 
7

2

⇒ 2 cos x = 
1

2
 + 

7

2

⇒ cos x = 
( )7 1

4

+

cos 2x = 
1

2
 × 

7

2
 = 

7

4
.

SOLUTIONS

Sol.4 (C)

α ∈ 
13

48

14

48

π π
,

F
HG

I
KJ

⇒ 3α ∈ 
13

16

14

16

π π
,

F
HG

I
KJ

= π π π π− −F
HG

I
KJ

3

16

2

16
,

i.e., 3α ∈ II quadrant ⇒ sin 3α > 0

2α ∈ 
13

24

14

24

π π
,

F
HG

I
KJ  = π π π π− −F

HG
I
KJ

11

24

10

24
,

i.e., 2α ∈ II quadrant ⇒ cos 2α < 0

∴
sin

cos

3

2

α
α

 is negative.

Similarly α ∈ 
14

48

18

48

π π
,

F
HG

I
KJ

⇒ 3α ∈ π π π π− +F
HG

I
KJ

2

2

2

16
,

⇒ sin 3α can be positive or negative.

2α ∈ π π π π− −F
HG

I
KJ

10

24

61

24
,  cos 2α is negative.

So 
sin

cos

3

2

α
α

 can be positive or negative.

Sol.5 (A, C)

x + y + z = sin α  + sin α π+F
HG

I
KJ

2

3
 + sin α π+F

HG
I
KJ

4

3

= sin α  + sin α π+F
HG

I
KJ

4

3
 + sin α π+F

HG
I
KJ

2

3

= 2 sin α π+F
HG

I
KJ

2

3
 cos 

2

3

πF
HG
I
KJ

 + sin α π+F
HG

I
KJ

2

3

= � 2sin α π+F
HG

I
KJ

2

3
 

1

2

F
HG
I
KJ  + sin α π+F

HG
I
KJ

2

3
 = 0

Similarly p + q + r = 0
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Sol.6 (C)

yz + zx + xy = sinα  sin α π+F
HG

I
KJ

2

3
 + sin α π+F

HG
I
KJ

2

3

sin α π+F
HG

I
KJ

4

3
 + sin α π+F

HG
I
KJ

4

3
 sinα

= 
1

2
[cos cos cos

2

3
2

2

3

2

3

π α π πF
HG
I
KJ

− +F
HG

I
KJ

+ F
HG
I
KJ

− +F
HG

I
KJ

+ F
HG
I
KJ

− +F
HG

I
KJ

cos cos cos2
6

3

4

3
2

4

3
α π π α π

= 
1

2
− + F

HG
I
KJ

−
L

N
M

O

Q
P

3

2
2 2

3
2cos cos cosα

π
α

= �
3

4

Sol.7 (D)

x y z
p q r
yz zx xy

 = 

x y z y z
p q r q r

yz zx xy zx xy

+ +
+ +

+ +

(C
1
 → C

1
 + 

2
 + C

3
)

  = 

0
0

3 4

y z
q r
zx xy−( / )

  = �
3

4

F
HG
I
KJ  (yr � qz)

  = �
3

4

F
HG
I
KJ [sin

α π+F
HG

I
KJ

2

3
 cos α π+F

HG
I
KJ

4

3

� cos α π+F
HG

I
KJ

2

3
 sin α π+F
HG

I
KJ

4

3
]

  = �
3

4

F
HG
I
KJ  sin

−F
HG

I
KJ

2

3

π

  = 
3

4

F
HG
I
KJ

3

2

F

H
G
I

K
J  = 

3 3

8
.

Sol.8 (B)

A > 
π
2

⇒ B + C < 
π
2

⇒ tan (B + C) > 0

⇒
tan tan

tan tan

B C

B C

+
−1

 > 0

⇒ tan B tan C < 1 as tan B > 0, tan C > 0

⇒ [x] = 2635 � 1 = 2634.

Sol.9 (D)

16 cos x + 12 sin x = 16 122 2+ cos (x � α),

α = tan�1 
3

4

F
HG
I
KJ .

⇒ |2k + 60| ≤ 498 × 20

as |cos (x � α)| ≤ 1

⇒ k  ≤ 4950.


