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1 (b)∵  cos𝐶 =
𝑎2 + 𝑏2 ― 𝑐22𝑎𝑏⇒ cos2𝐶 = (𝑎2 + 𝑏2 ― 𝑐22𝑎𝑏 )

2

⇒ cos2𝐶 =
[𝑎4 + 𝑏4 + 𝑐4 + 2𝑎2𝑏2 ― 2𝑐2(𝑎2 + 𝑏2)]

4𝑎2𝑏2⇒ cos2𝐶 =
1

2
  [ ∵   𝑎4 + 𝑏4 + 𝑐4 = 2𝑐2(𝑎2 + 𝑏2) given]⇒ cos𝐶 =±
1

2⇒ ∠𝐶 = 45° or 135°

2 (d)

Locus, of 𝑃 is | 𝑥2 + 𝑦2 ― 8𝑦 + 16 ― 𝑥2 + 𝑦2 + 8𝑦 + 16| = 6

On squaring, we get𝑥2 + 𝑦2 ― 2 = 𝑥2 + 𝑦2 + 8𝑦 + 16 𝑥2 + 𝑦2 ― 8𝑦 + 16⇒    (𝑥2 + 𝑦2 ― 2)2
= (𝑥2 + 𝑦2 + 16)2 ― (8𝑦)2

On simplification, we get𝑦2

9
― 𝑥2

7
= 1

3 (a)

Given,  sin
𝐴
2

sin
𝐶
2

= sin
𝐵
2⇒ (𝑠 ― 𝑏)(𝑠 ― 𝑐)𝑏𝑐 (𝑠 ― 𝑎)(𝑠 ― 𝑏)𝑎𝑏 = (𝑠 ― 𝑎)(𝑠 ― 𝑐)𝑎𝑐⇒ 𝑠 ― 𝑏𝑏 = 1⇒𝑠 = 2𝑏

4 (c)

In ∆ 𝑃𝑅𝒬
tan 60° =

30𝑥⇒𝑥 = 10 3 m
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5 (a)

In ∆𝐴𝐵𝐷, tan𝛼 =
ℎ

2ℎ

⇒ tan𝛼 =
1

2
       ...(i)

In  ∆𝐴𝐵𝐶,  tan2𝛼 =
ℎ + 𝑝

2ℎ⇒ 
2 tan𝛼

1 ― tan2𝛼 =
ℎ + 𝑝

2ℎ
⇒   

2(1

2)

1 ― (1

2)
2

=
ℎ + 𝑝

2ℎ
⇒  

4

3
=
ℎ + 𝑝

2ℎ⇒  8ℎ = 3ℎ + 3𝑝⇒  5ℎ = 3𝑝  ⇒  𝑝 =
5ℎ
3

m

6 (d)

In ∆ 𝐴𝐵𝐷, tanβ =
60𝑑

⇒  𝑑 = 60cotβ   …(i)

In ∆ 𝐷𝐸𝐶, tan𝛼 =
𝐷𝐶𝐸𝐶⇒  𝐷𝐶 = 𝑑 tan𝛼⇒  60 ― ℎ = 𝑑 tan𝛼    ( ∵ 𝐵𝐶 = 𝐸𝐴 = ℎ)⇒  60 ― ℎ = 60cotβtanα   [from Eq.(i)]

d

dA B

CE

D

h

60
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⇒  ℎ = 60(1 ― cosβ
sinβ ∙ sinα

cosα)⇒  ℎ =
60 sin(β ― α)

cosα sinβ⇒ 
60 sin(β ― α)𝑥 =

60 sin(β ― α)
cosα sinβ    (given)⇒  𝑥 = cosα sinβ

7 (c)

We know that, in triangle larger side has an larger angle opposite to it. Since, angles ∠𝐴, ∠𝐵 and ∠𝐶 

are in AP⇒  2𝐵 = 𝐴 + 𝐶∵    𝐴 + 𝐵 + 𝐶 = 𝜋⇒  𝐵 = 60°∴  cos𝐵 =
𝑎2 + 𝑐2 ― 𝑏22𝑎𝑐⇒ cos 60° =

1

2
=

100 + 𝑎2 ― 8120𝑎⇒ 𝑎2 + 19 = 10𝑎⇒  𝑎2 ― 10𝑎 + 19 = 0∴  𝑎 =
10 ± 100 ― 76

2
= 5 ± 6

8 (c)

Here, 
1

sin2 𝐴
2

,
1

sin2 𝐵
2

,
1

sin2 𝐶
2

 are in AP⇒ 1

sin2𝐶
2

― 1

sin2𝐵
2

=
1

sin2𝐵
2

― 1

sin2𝐴
2

,

⇒ 𝑎𝑏
(𝑠 ― 𝑎)(𝑠 ― 𝑏) ― 𝑎𝑐

(𝑠 ― 𝑎)(𝑠 ― 𝑐) =
𝑎𝑐

(𝑠 ― 𝑎)(𝑠 ― 𝑐) ― 𝑏𝑐
(𝑠 ― 𝑏)(𝑠 ― 𝑐)⇒ ( 𝑎𝑠 ― 𝑎)(𝑏(𝑠 ― 𝑐) ― 𝑐(𝑠 ― 𝑏)

(𝑠 ― 𝑏)(𝑠 ― 𝑐) )
= ( 𝑐𝑠 ― 𝑐)(𝑎(𝑠 ― 𝑏) ― 𝑏(𝑠 ― 𝑎)

(𝑠 ― 𝑎)(𝑠 ― 𝑏) )⇒  𝑎𝑏 + 𝑏𝑐 = 2𝑎𝑐 ⇒ 1𝑐 +
1𝑎 =

2𝑏
Hence, 𝑎, 𝑏, 𝑐 are in HP

10 (c)

Let the vertices of triangle be 𝑃(1, 1), 𝒬( ― 1, ― 1) and 𝑅( ― 3, 3)∴ 𝑃𝒬 = (1 + 1)2 + (1 + 1)2 = 2 2𝒬𝑅 = ( ― 3 + 1)2
+ ( 3 + 1)2

= 3 + 1 ― 2 3 + 3 + 1 + 2 3 = 2 2

and   𝑅𝑃 = ( ― 3 ― 1)2
+ ( 3 ― 1)2

= 3 + 1 + 2 3 + 3 + 1 ― 2 3
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= 2 2⇒   𝑃𝒬 = 𝒬𝑅 = 𝑅𝑃∴   Triangle is an equilateral triangle

11 (a)

Let the third vertex be (𝑎, 𝑏)∴   Area of ∆ =
1

2|
0 0 1𝑎 𝑏 1
6 8 1| =

1

2
|[8𝑎 ― 6𝑏]|

As  (𝑎, 𝑏) are integers, so we take

(0, 0), (1, 1), (1, 2)

At (0, 0), ∆ = 0, it is not possible

At (1, 1)∆ = 1

At (1, 2), ∆ = 2

Here, we see that minimum area is 1

12 (d)

(cot
𝐴
2

+ cot
𝐵
2)(𝑎 sin2

𝐵
2

+ 𝑏 sin2
𝐴
2)

= (cos
𝐴
2

+ sin
𝐵
2

+ cos
𝐵
2

+ sin
𝐴
2

sin
𝐴
2

sin
𝐵
2

)(𝑎 sin2
𝐵
2

+ 𝑏 sin2
𝐴
2)

=

sin (𝐴 + 𝐵
2 )(𝑎 sin2𝐵

2
+ 𝑏 sin2𝐴

2)

sin
𝐴
2

sin
𝐵
2

= (cos
𝐶
2)(𝑎 sin

𝐵
2

sin
𝐴
2

+ 𝑏 sin
𝐴
2

sin
𝐵
2

)
=

𝑠(𝑠 ― 𝑐)𝑎𝑏 (𝑎
(𝑠 ― 𝑎)(𝑠 ― 𝑐)𝑎𝑐
(𝑠 ― 𝑏)(𝑠 ― 𝑐)𝑏𝑐 + 𝑏 (𝑠 ― 𝑏)(𝑠 ― 𝑐)𝑏𝑐

(𝑠 ― 𝑎)(𝑠 ― 𝑐)𝑎𝑐 )
=

𝑠(𝑠 ― 𝑐)𝑎𝑏 ( (𝑠 ― 𝑎𝑠 ― 𝑏)𝑎𝑏 + (𝑠 ― 𝑏𝑠 ― 𝑎)𝑎𝑏)
= 𝑠(𝑠 ― 𝑐)( 𝑠 ― 𝑎 + 𝑠 ― 𝑏(𝑠 ― 𝑎)(𝑠 ― 𝑏))
= 𝑠(𝑠 ― 𝑐)( 2𝑠 ― 𝑎 ― 𝑏(𝑠 ― 𝑎)(𝑠 ― 𝑏))

= 𝑐 
𝑠(𝑠 ― 𝑐)(𝑠 ― 𝑎)(𝑠 ― 𝑏) = 𝑐 cot

𝐶
2

13 (c)
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Given lines 𝑦 = 𝑚𝑥, 𝑦 = 2, 𝑦 = 6

Coordinates of points 𝐴 and 𝐵 are ( 2𝑚 , 2), ( 6𝑚 , 6) respectively∴    𝐴𝐵 = ( 2𝑚― 6𝑚)2
+ (2 ― 6)2 < 5   [given]⇒   ( 2𝑚― 6𝑚)

2

+ (4)2 < 25⇒  ( 2𝑚― 6𝑚)
2

< 9  ⇒ ― 3 <
2𝑚― 6𝑚 < 3⇒ ― 4

3
> 𝑚 >

4

3∴    𝑚 ∈ ] ―∞, ― 4

3
[ ∪ ]

4

3
, ∞[

14 (c)

By sine rule

sin𝐴𝑎 =
sin𝐵𝑏 =

sin𝐶𝑐     (say)∴  (𝑏 ― 𝑐) sin𝐴 + (𝑐 ― 𝑎)sin𝐵 + (𝑎 ― 𝑏)sin𝐶
= (𝑏 ― 𝑐)𝑎𝑘 + (𝑐 ― 𝑎)𝑏𝑘 + (𝑎 ― 𝑏)𝑘𝑐
= 𝑘[𝑎𝑏 ― 𝑎𝑐 + 𝑏𝑐 ― 𝑎𝑏 + 𝑎𝑐 ― 𝑏𝑐]
= 0

15 (a)

Given that, 𝑎 = 3, 𝑏 = 5, 𝑐 = 6

Now,   𝑠 =
𝑎 + 𝑏 + 𝑐

2
= 7∴   ∆ = 𝑠(𝑠 ― 𝑎)(𝑠 ― 𝑏)(𝑠 ― 𝑐)

= 7(7 ― 3)(7 ― 5)(7 ― 6)

= 7 ∙ 4 ∙ 2 ∙ 1 = 2 14∴   𝑟 =
∆𝑠 =

2 14

7
=

8

7

16 (a)

cos𝐵 =
32 + 42 ― 52

2(3)(4)
=

9 + 16 ― 25

2(3)(4)
= 0⇒  ∠𝐵 = 90°

A
y = 2

x

y

x'

y'

y = 6

y = mx
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∴  sin
𝐵
2

+ cos
𝐵
2

= sin 45° + cos 45°

=
1

2
+

1

2
= 2

17 (b)

In ∆𝐶𝐴𝐷,  tan 30° =
𝐶𝐷𝐴𝐶

⇒ 1

3
=

ℎ
120 + 𝑥⇒ 3ℎ = 120 + 𝑥   …(i)

and in ∆𝐶𝐵𝐷, tan 60° =
𝐶𝐷𝐵𝐶⇒ 3 =

ℎ𝑥⇒ℎ = 3𝑥  …(ii)

From Eqs. (i) and (ii), we get, 𝑥 = 60 m

On putting 𝑥 = 60 in Eq.(i), we getℎ = 60 3 m

18 (c)

Area of triangle =
1

2
[𝑥(1 ― 2) +1(2 ― 0) +0(0 ― 1)]

=
1

2
[ ―𝑥 + 2 + 0] = 4    [given]⇒  2 ― 𝑥 = 8  ⇒𝑥 = ―6
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. B D A C A D C C C C

Q. 11 12 13 14 15 16 17 18 19 20

A. A D C C A A B C C C
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