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1 (b)2𝑎𝑐 sin (𝐴 ― 𝐵 + 𝐶
2 )

= 2𝑎𝑐 sin (
180° ― 2𝐵

2 )
= 2𝑎𝑐sin(90° ― 𝐵) = 2𝑎𝑐cos𝐵 = 𝑎2 + 𝑐2 ― 𝑏2

6

2 (d)

(𝑥 + 1)2 + 𝑦2 + (𝑥 ― 2)2 + 𝑦2 = 2[(𝑥 ― 1)2 + 𝑦2]

On simplification, we get 2𝑥 + 3 = 0

3 (a)

We know that centroid divides the line segment joining orthocenter and circumcentre in the ratio

2:1. Since, the coordinates of orthocenter and circumcentre are (1, 1) and (3, 2) respectively∴   The coordinates of centroid are

(2.3 + 1.1

2 + 1
, 

2.2 + 1.1

2 + 1 ) = (7

3
,
5

3)
4 (c)

Given equation are𝑥cotθ + 𝑦 cosec θ = 2    …(i)

And   𝑥 𝑐𝑜𝑠𝑒𝑐 𝜃 + 𝑦cot𝜃 = 6    …(ii)

On squaring and subtracting Eq. (i) from Eq. (ii), we get𝑥2(cosec2θ ― cot2θ) + 𝑦2(cot2θ ― cosec2θ) = (6)2 ― (2)2 ⇒  𝑥2 ― 𝑦2 = 32

It represents an equation of hyperbola

5 (c)

Since,  cot𝐴 + cot𝐶 = 2cot𝐵⇒ cos𝐴
sin𝐴 +

cos𝐶
sin𝐶 =

2 cos𝐵
sin𝐵⇒ 

𝑏2 + 𝑐2 ― 𝑎22𝑏𝑐(𝑘𝑎) +
𝑎2 + 𝑏2 ― 𝑐22𝑎𝑏(𝑘𝑐) = 2

𝑎2 + 𝑐2 ― 𝑏22𝑎𝑐(𝑘𝑏)⇒  𝑎2 + 𝑐2 = 2𝑏2

Hence, 𝑎2, 𝑏2, 𝑐2 are in AP
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6 (a)

In ∆𝐴𝐵𝐶, 𝐴𝐶 = (𝐻― ℎ)cot 15°   …(i)

and in ∆𝐴𝐶𝐷,  𝐴𝐶 = (𝐻 + ℎ)cot 45°…(ii)

From Eqs. (i) and (ii).

(𝐻― ℎ)cot 15° = (𝐻 + ℎ)cot 45°⇒ 𝐻 =
ℎ( cot 15° + 1)

cot 15° ― 1∴  𝐻 =
2500(2 + 3 + 1)

(2 + 3 ― 1)

=
2500(3 + 3)

( 3 + 1)
×

( 3 ― 1)

( 3 ― 1)

= 2500 3 m

7 (b)

Let 𝑂𝑃 be the clock tower standing at the mid point 𝑂 of side 𝐵𝐶 of ∆𝐴𝐵𝐶. Let α = ∠𝑃𝐴𝑂 = cot―1 3.2 

and β = ∠𝑃𝐵𝑂 = cosec―12.6 

Then, cotα = 3.2 and cosec β = 2.6∴ cotβ = cosec2β ― 1 = (2.6)2 ― 1 = 2.4

In ∆𝑃𝐴𝑂 and ∆𝑃𝐵𝑂,we have

𝐴𝑂 = ℎ cotα = 3.2ℎ
and 𝐵𝑂 = ℎ cot 𝐵 = 2.4 ℎ
In ∆𝐴𝐵𝑂, 𝐴𝐵2 = 𝑂𝐴2 +𝑂𝐵2⇒1002 = (3.2ℎ)2 + (2.4 ℎ)2⇒1002 = 16ℎ2⇒ℎ2 = 625⇒ℎ = 25 m

8 (d)∵ cos 30° =
3 + 1 ― 𝑎2

2 3
  [ ∵ cos𝐴 =

𝑏2 + 𝑐2 ― 𝑎22𝑏𝑐 ]

C

A B

P

9
0
o
-

O
90o

90o

100 m

1
0
0
m
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⇒ 3

2
=

4 ― 𝑎2

2 3
 ⇒𝑎2 = 1⇒  𝑎 = 1

Here, we see side 𝑏 is largest, so ∠𝐵  must be greatest∴  By sine rule, 
𝑏

sin𝐵 =
𝑎

sin𝐴⇒ 3

sin𝐵 =
1

sin 30°⇒ sin𝐵 =
3

2⇒ ∠𝐵 = 120°

9 (c)

Let each side of equilateral triangle = 𝑎∴  ∆ =
3

4
𝑎2,         𝑆 =

3𝑎
2

Now,  𝑟 =
∆
5

=
3

4
𝑎2 ∙ 23𝑎 =

𝑎
2 3𝑅 =

𝑎𝑏𝑐4∆ =
𝑎3

3𝑎2
=

𝑎
3𝑟1 =

∆𝑠 ― 𝑎 =
3

4
𝑎2 ∙ 2𝑎 =

3

2
𝑎

∴  𝑅:𝑟1:𝑟1 =
𝑎
3

:
𝑎

2 3
:

3

2
𝑎

= 2:1:3

10 (d)

Given, 𝑟1 = 2𝑟2 = 3𝑟3∴  
∆𝑠 ― 𝑎 =

2∆𝑠 ― 𝑏 =
3∆𝑠 ― 𝑐 =

∆𝑘   [say]

Then,  𝑠 ― 𝑎 = 𝑘, 𝑠 ― 𝑏 = 2𝑘, 𝑠 ― 𝑐 = 3𝑘⇒3𝑠 ― (𝑎 + 𝑏 + 𝑐) = 6𝑘  ⇒   𝑠 = 6𝑘∴  
𝑎
5

=
𝑏
4

=
𝑐
3

= 𝑘∴  
𝑎𝑏 +

𝑏𝑐 +
𝑐𝑎 =

5

4
+

4

3
+

3

5
=

191

60
11 (c)

Let sides of the triangle are 4𝑥, 5𝑥, 6𝑥𝑠 =
4𝑥 + 5𝑥 + 6𝑥

2
=

15

2
𝑥∆ =

15

2
× (15

2
𝑥 ― 4𝑥)(15

2
𝑥 ― 5𝑥)(15

2
𝑥 ― 6𝑥)

=
15

2
𝑥 ×

7

2
𝑥 ×

5

2
𝑥 ×

3

2
𝑥

=
15 7𝑥2

4
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Circumradius,   𝑅 =
4𝑥 × 5𝑥 × 6𝑥

4 ×
15 7𝑥2

4

=
8

7
𝑥

Inradius,  𝑟 =
15 7

4
𝑥2

15

2
𝑥

=
7

2
𝑥

𝑅𝑟 =

8𝑥
7

7𝑥
2

=
16

7

12 (c)

In ∆𝐷𝐴𝑃,tan 60° =
1𝐴𝑃        [ ∵ 𝐸𝒬 = 𝐷𝑃 = 1]

⇒   𝐴𝑃 =
1

3

In ∆𝐸𝐴𝒬,tan 30° =
𝐸𝒬𝐴𝑃 + 𝑃𝒬⇒ 

1

3
+ 𝑃𝒬 = 3⇒ 𝑃𝒬 =

2

3 km∴  Speed of plane =
Distance

Time

=

2

3

10

60 × 60

= 240 3 km/h

14 (a)

Area of triangle =
1

2|
𝑥1 𝑦1 1𝑥2 𝑦2 1𝑥3 𝑦3 1|

= A rational number if vertices have integral coordinates only

If triangle is equilateral, then area

=
3

4
[(𝑥1 ― 𝑥2)2 + (𝑦1 ― 𝑦2)2]

=irrational quantity

So, triangle cannot be equilateral

15 (d)
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𝑏 ― 𝑐𝑎 =
𝑘( sin𝐵 + sin𝐶 )𝑘 sin𝐴

=

2 sin (𝐵 + 𝐶
2 )cos (𝐵 ― 𝐶

2 )

2 sin
𝐴
2

cos
𝐴
2

⇒ 
𝑏 + 𝑐𝑎 =

cos (𝐵 ― 𝐶
2 )

sin
𝐴
2

Similarly,  
𝑏 ― 𝑐𝑎 =

sin (𝐵 ― 𝐶
2

)

cos
𝐴
2

16 (b)

Given, θ = tan―1 3

5
 ⇒ tanθ2 =

3

5
  …(i)

In ∆𝐴𝑂𝐶,tanθ1 =
𝐴𝐶𝐴𝑂 =

ℎ
160

  …(ii)

and in ∆𝐴𝑂𝐵,tan(θ1 + θ2) =
ℎ

40⇒ 
tanθ1 + tanθ2

1 ― tanθ1 tanθ2

=
ℎ

40⇒ ℎ
160

+
3

5

1 ― ℎ
160

×
3

5

=
ℎ

40
   [from Eqs. (i) and (ii)]⇒ 5[ℎ + 96]

800 ― 3ℎ =
ℎ

40⇒ℎ2 ― 200ℎ + 6400 = 0⇒(ℎ ― 160)(ℎ ― 40) = 0⇒ℎ = 160 or ℎ = 40

Hence, height of the vertical pole is 40 m

17 (c)

Let 𝐴(𝑥1,𝑦1) and 𝐵(𝑥2,𝑦2) be two points. Let 𝐶 and 𝐷 be the points of internal and external division 

of 𝐴𝐵 in the ratio 𝜆 :1. Then, the coordinates of 𝐶 and 𝐷 are

(
𝜆𝑥2 + 𝑥1𝜆 + 1

,
𝜆𝑦2 + 𝑦1𝜆 + 1 ) and (𝜆𝑥2 ― 𝑥1𝜆 ― 1

,
𝜆𝑦2 ― 𝑦1𝜆 ― 1 ) respectively

∴ 𝐴𝐶 =
𝜆𝜆 + 1

𝐴𝐵 and 𝐴𝐷 =
𝜆𝜆 ― 1

𝐴𝐵
Clearly, 

1𝐴𝐶 +
1𝐴𝐷 =

2𝐴𝐵⇒𝐴𝐶,𝐴𝐵,𝐴𝐷 are in H.P.
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19 (d)

We have,𝐴 + 𝐵 + 𝐶 = 180°⇒3𝐵 = 180                [ ∵ 𝐴,𝐵,𝐶 are in AP]⇒𝐵 = 60°⇒ cos𝐵 =
1

2⇒𝐴𝐵2 + 𝐵𝐶2 ― 𝐴𝐶22𝐴𝐵.𝐵𝐶 =
1

2⇒36 + 49 ― 𝐴𝐶2 = 6 × 7⇒𝐴𝐶2 = 43⇒𝐴𝐶 = 43

20 (a)

Let the point be 𝑃(ℎ,𝑘)

It is given that difference of the distance from points 𝐴(3, 0)

and 𝐵( ―3, 0) is 4 𝑖𝑒, 𝑃𝐴 ― 𝑃𝐵 = 4⇒ (ℎ ― 3)2 + 𝑘2 ― (ℎ + 3)2 + 𝑘2 = 4

⇒ (ℎ ― 3)2 + 𝑘2 = 4 + (ℎ + 3)2 + 𝑘2

On squaring both sides, we get 

(ℎ ― 3)2 + 𝑘2 = 16 + (ℎ + 3)2 + 𝑘2 + 8 (ℎ + 3)2 + 𝑘2⇒ ℎ2 + 9 ― 6ℎ + 𝑘2 = 16 + ℎ2 + 9 + 6ℎ + 𝑘2 + 8 (ℎ + 3)2 + 𝑘2⇒ ― 6ℎ = 16 + 6ℎ + 8 (ℎ + 3)2 + 𝑘2⇒ ― 8 (ℎ + 3)2 + 𝑘2 = 12ℎ + 16

Again , squaring both sides, we get 

64(ℎ + 3)2 + 𝑘2 = (12ℎ + 16)2⇒ 64(ℎ2 + 9 + 6ℎ + 𝑘2) = 144ℎ2 + 256 + 2.16.12ℎ⇒ 64(ℎ2 + 9 + 6ℎ + 𝑘2) = 16(9ℎ2 + 16 + 24ℎ)⇒ 4(ℎ2 + 9 + 6ℎ + 𝑘2) = 9ℎ2 + 16 + 24ℎ⇒   4ℎ2 +36 + 24ℎ + 4𝑘2 = 9ℎ2 +16 + 24ℎ⇒  5ℎ2 ― 4𝑘2 = 20⇒  
ℎ2

4
― 𝑘2

5
= 1

Hence, the locus of points 𝑃 is 
𝑥2

4
― 𝑦2

5
= 1

P (h, k)

B (-3, 0) A (3, 0)
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ANSWER-KEY

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

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

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

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