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  DATE :                                                                                                      DPP NO. : 9

1 (d)

Area of ∆𝐴𝐵𝐶 = 𝑎2

⇒   
1

2
 (𝑎 ― 𝑥)3𝑎 = 𝑎2

⇒  𝑎 ― 𝑥 =
2

3
 𝑎⇒    𝑥 =

𝑎
3

Hence, one of the line on which third vertex lies is 𝑥 =
𝑎
3

2 (c)

Draw 𝐵𝐸 perpendicular to 𝐶𝐴 produced, then𝐵𝐷 = 𝐷𝐶 =
𝑎
2
   and  𝐸𝐴 = 𝐴𝐶 = 𝑏

In ∆ 𝐴𝐸𝐵,

cos(𝜋 ― 𝐴) =
𝑏𝑐⇒ cos 𝐴 = ― 𝑏𝑐⇒ 

𝑏2 + 𝑐2 ― 𝑎22𝑏𝑐 = ― 𝑏𝑐⇒   𝑎2 = 3𝑏2 + 𝑐2∴   cos 𝐵 =
𝑐2 + 𝑎2 ― 𝑏22𝑎𝑐

=
𝑐2 + 3𝑏2 + 𝑐2 ― 𝑏22𝑐𝑎 =

𝑏2 + 𝑐2𝑐𝑎

BAO
x

x = a

a - x

3a

C
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4 (d)

Let the sides of ∆ 𝐴𝐵𝐶 be 𝑎 = 𝑛, 𝑏 = 𝑛 + 1, 𝑐 = 𝑛 + 2, where 𝑛 is a natural number. Then, 𝐶 is the 

greatest and 𝐴 is the least angle

As given 𝐶 = 2𝐴∴  sin 𝐶 = sin 2𝐴 = 2 sin 𝐴 cos 𝐴∴  𝑘𝑐 = 2𝑘𝑎 𝑏2 + 𝑐2 ― 𝑎22𝑏𝑐⇒  𝑏𝑐2 = 𝑎(𝑏2 + 𝑐2 ― 𝑎2)

On substituting the values of 𝑎, 𝑏, 𝑐, we get

(𝑛 + 1)(𝑛 + 2)2 = 𝑛[(𝑛 + 1)2 + (𝑛 + 2)2 ― 𝑛2]

= 𝑛(𝑛2 + 6𝑛 + 5)

= 𝑛(𝑛 + 1)(𝑛 + 5)⇒ (𝑛 + 1)[(𝑛 + 2)2 ― 𝑛(𝑛 + 5)] = 0

Since,  𝑛 ≠ 1

Thus,  (𝑛 + 2)2 = 𝑛(𝑛 + 5)⇒   𝑛2 + 4𝑛 + 4 = 𝑛2 + 5𝑛⇒   𝑛 = 4

Hence, the sides of the triangle are 4, 5 and 6

5 (c)

1.
𝑏2 ― 𝑐2𝑎 sin(𝐵 ― 𝐶) =

2𝑅2( sin2 𝐵 ― sin2 𝐶 )2𝑅 sin 𝐴 sin(𝐵 ― 𝐶)
=

2𝑅 sin(𝐵 + 𝐶) sin(𝐵 ― 𝐶)
sin(𝐵 + 𝐶) sin(𝐵 ― 𝐶) = 2𝑅

2. 𝑎 sin(𝐵 ― 𝐶) + 𝑏 sin(𝐶 ― 𝐴) + 𝑐 sin(𝐴 ― 𝐵) = 0

= 2𝑅[ sin 𝐴 sin(𝐵 ― 𝐶) + sin 𝐵 sin(𝐶 ― 𝐴) + sin 𝐶 sin(𝐴 ― 𝐵) ]

= 2𝑅[ sin(𝐵 + 𝐶) sin(𝐵 ― 𝐶) + sin(𝐶 + 𝐴) sin(𝐶 ― 𝐴) + sin(𝐴 + 𝐵) sin(𝐴 ― 𝐵) ]

= 2𝑅[ sin2 𝐵 ― sin2 𝐶 + sin2 𝐶 ― sin2 𝐴 + sin2 𝐴 ― sin2 𝐵 ]

= 2𝑅(0) = 0

Hence, both of statements are correct

6 (b)

Let the general equation of the circle be𝑥2 + 𝑦2 + 2g𝑥 + 2𝑓𝑦 + 𝑐 = 0

The equation of circle passing through (0, 0), (2, 0) and (0, ― 2)𝑐 = 0      …(i)
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4 + 4g +𝑐 = 0   …(ii)

and   4 ― 4𝑓 + 𝑐 = 0     …(iii)

On solving Eqs. (i), (ii) and (iii), we get 𝑐 = 0,    g = ―1,   𝑓 = 1   ∴   The equation of circle becomes  𝑥2 + 𝑦2 ―2𝑥 + 2𝑦 = 0

Since, it is passes through (𝑘, ― 2), we get 𝑘2 + 4 ― 2𝑘 ― 4 = 0 ⇒  𝑘 = 0, 2

We have already take a point (0, ― 2), so we take only 𝑘 = 2

7 (a)

Let  𝑋 = 𝑥 ― ℎ,   𝑌 = 𝑦 ― 𝑘⇒   0 = 7 ― ℎ,         0 = ―4 ― 𝑘⇒   ℎ = 7,         𝑘 = ―4

Hence, 𝑋 = 𝑥 ― 7  and 𝑌 = 𝑦 + 4, then the point (4, 5) shifted to ( ― 3, 9)

8 (a)

(𝑎 + 𝑏 + 𝑐)(tan
𝐴
2

+ tan
𝐵
2) = 2(𝑠 tan

𝐴
2

+ 𝑠 tan
𝐵
2)

= 2( ∆𝑠 ― 𝑎 +
∆𝑠 ― 𝑏)

= 2∆ 2𝑠 ― (𝑎 + 𝑏)
(𝑠 ― 𝑎)(𝑠 ― 𝑏)

= 2∆( 𝑐
(𝑠 ― 𝑎)(𝑠 ― 𝑏))

= 2𝑐 cot
𝐶
2

9 (b)∵  
2

1!9!
+

2

3!7!
+

1

5!5!
=

8𝑎(2𝑏)!⇒  
1

1!9!
+

1

3!7!
+

1

5!5!
+

1

3!7!
+

1

9!1!
=

8𝑎(2𝑏)!  

⇒  
1

10! ( 10!

1!9!
+

10!

3!7!
+

10!

5!5!
+

10!

7!3!
+

10!

9!1!) =
8𝑎(2𝑏)!⇒ 

1

10!
( 10𝐶1 +  10𝐶3 +  10𝐶5 +  10𝐶7 +  10𝐶9) =

8𝑎(2𝑏)!⇒  
29

10!
=

8𝑎(2𝑏)! =
23𝑎(2𝑏)!⇒  𝑎 = 3,         𝑏 = 5

Also,  2𝑏 = 𝑎 + 𝑐  ⇒   10 = 3 + 𝑐   ⇒𝑐 = 7∴   𝑎 = 3,         𝑏 = 5,         𝑐 = 7∵   
tan 𝐴 + tan 𝐵

2
≥ tan 𝐴 tan 𝐵    …(i)

Also,  cos 𝐶 =
𝑎2 + 𝑏2 ― 𝑐22𝑎𝑏

=
9 + 25 ― 49

30
= ― 1

2
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⇒ ∠𝐶 = 120°   and   𝐴, 𝐵 < 60°

tan 𝐴 + tan 𝐵 + tan 𝐶 = tan 𝐴 tan 𝐵 tan 𝐶⇒ tan 𝐴 + tan 𝐵 ― 3 = ― 3tan 𝐴 tan 𝐵∴  tan 𝐴 + tan 𝐵 = 3(1 ― tan 𝐴tan 𝐵)    …(ii)

Also,  tan 𝐴 + tan 𝐵 > 0⇒  3(1 ― tan 𝐴 tan 𝐵 ) > 0⇒ tan 𝐴 tan 𝐵 < 1   …(iii)

From Eq. (i) and (ii),

3(1 ― tan 𝐴 tan 𝐵 )

2
≥ ( tan 𝐴 tan 𝐵 )

Let tan 𝐴tan 𝐵 = 𝜆∴   3(1 ― 𝜆) ≥ 2 𝜆⇒  3𝜆2 ― 10𝜆 + 3 ≥ 0⇒  (3𝜆–1)(𝜆–3) ≥ 0∵   𝜆 ― 3 < 0    [from Eq. (iii)]∴   3𝜆 ― 1 ≤ 0⇒ 𝜆 ≤ 1

3⇒ tan 𝐴 tan 𝐵 ≤ 1

3
10 (c)

In  ∆ 𝐵𝐶𝐷, tan 60° =
𝐻1𝑑

⇒  𝐻1 = 𝑑 tan 60°

and in  ∆ 𝐴𝐵𝐸,  tan 30° =
𝐻2𝑑⇒  𝐻2 = 𝑑 tan 30°∴  

𝐻1𝐻2
=

tan 60°

tan 30°
=

3

1/ 3
=

3

1

11 (c)

We have,  cos 𝐶 =
𝑎2 + 𝑏2 ― 𝑐22𝑎𝑏⇒ cos 60° =

𝑎2 + 𝑏2 ― 𝑐22𝑎𝑏⇒ 𝑎2 + 𝑏2 ― 𝑐2 = 𝑎𝑏⇒ 𝑏2 + 𝑏𝑐 + 𝑎2 + 𝑎𝑐 = 𝑎𝑏 + 𝑎𝑐 + 𝑏𝑐 + 𝑐2

On dividing by (𝑎 + 𝑐)(𝑏 + 𝑐) and add 2 on both sides, we get

A B C

30o

D

E

d

60o

d

H2

H1

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



1 +
𝑏𝑎 + 𝑐 + 1 +

𝑎𝑏 + 𝑐 = 3⇒  
1𝑎 + 𝑐 +

1𝑏 + 𝑐 =
3𝑎 + 𝑏 + 𝑐

12 (a)

(𝑎 + 𝑐)2 ― 𝑏2 = 3𝑎𝑐 ⇒  𝑎2 + 𝑐2 ― 𝑏2 = 𝑎𝑐
But  cos 𝐵 =

𝑎2 + 𝑐2 ― 𝑏22𝑎𝑐 =
1

2
 ⇒  ∠𝐵 =

𝜋
3

= 60°

13 (c)

Given,  𝑎2,𝑏2, 𝑐2 are in AP⇒ sin2 𝐵 ― sin2 𝐴 = sin2 𝐶 ― sin2 𝐵⇒  sin(𝐵 + 𝐴) sin(𝐵 ― 𝐴) = sin(𝐶 + 𝐵) sin(𝐶 ― 𝐵)⇒ sin 𝐶 (sin 𝐵 cos 𝐴 ― cos 𝐵 sin 𝐴)

= sin 𝐴 ( sin 𝐶 cos 𝐵 ― cos 𝐶 sin 𝐵 )

On dividing by sin 𝐴sin 𝐵sin 𝐶, we get

2 cot 𝐵 = cot 𝐴 + cot 𝐶⇒ cot 𝐴,cot 𝐵,cot 𝐶 are in AP

14 (c)

Given, sin 𝐴sin 𝐵 =
𝑎𝑏𝑐2⇒𝑐2 =

𝑎𝑏
sin 𝐴 sin 𝐵 = ( 𝑎

sin 𝐴)( 𝑏
sin 𝐵)⇒𝑐2 = ( 𝑐

sin 𝐶)
2

∵  ( 𝑎
sin 𝐴 =

𝑏
sin 𝐵 =

𝑐
sin 𝐶)⇒ sin2 𝐶 = 1⇒  𝑐 = 90°

Hence, ∆ 𝐴𝐵𝐶 is a right angled triangle

15 (a)

Let 𝑎, 𝑏, 𝑐 be the sides of triangle, then𝑎 + 𝑏 + 𝑐 =
6

3
( sin 𝐴 + sin 𝐵 + sin 𝐶 )⇒  𝑎 + 𝑏 + 𝑐 = 2( sin 𝐴 + sin 𝐵 + sin 𝐶 )⇒ 

𝑎
2

= sin 𝐴
But  𝑎 = 1∴  sin 𝐴 =

1

2
 ⇒ ∠𝐴 =

𝜋
6

16 (a)

The centroid of ∆𝐴𝐵𝐶 = (2 + 8 + 5

3
, 

3 + 10 + 5

3
) = (5, 6)

17 (d)

Since, the tower 𝑂𝑃 makes equal angle at the vertices of the triangle, therefore foot of the tower is 

the circumcentre
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In ∆𝑂𝐴𝑃,tan α =
𝑂𝑃𝑂𝐴⇒ 𝑂𝑃 = 𝑂𝐴 tan α⇒ 𝑂𝑃 = 𝑅 tan α

18 (a)

In ∆ 𝐴𝐵𝐸,
sin β =

𝐵𝐸𝑏⇒𝐵𝐸 = ℎ1 = 𝑏 sin β
Using sine rule in ∆𝐴𝐸𝐷,

sin(α ― β)𝐸𝐷 =
sin(γ ― α)𝑏⇒𝐸𝐷 =

𝑏 sin(α ― β)

sin(γ ― α)

Now, in ∆𝐹𝐸𝐷,

sin γ =
ℎ2𝐸𝐷⇒ ℎ2 =
𝑏 sin(α ― β)sin γ

sin(γ ― α)∴ Total height, 𝐶𝐷
= ℎ1 + ℎ2 = 𝑏 sin β +

𝑏 sin(α ― β)sin γ
sin(γ ― α)

=
𝑏[sin β sin(γ ― α) + sin(α ― β)sin γ]

sin(γ ― α)
=

𝑏[ sin β{ sin γ cos α ― cos y sin α} + sin γ
                                                 { sin α cos β cos α}]

sin(γ ― α)

=

𝑏[ sin β sin γ cos α ― sin β cos γ sin α +
{sin γ sin α cos β ― sin γ sin β cos α}]

sin(γ ― α)

B

A

O

C

R

D

P

-
b

-

E
F

B
A C

D

h2

h1
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=
𝑏 sin α sin(γ ― β)

sin(γ ― α)

19 (c)

Given, 𝑎 = 1, 𝑏 = 2, ∠𝐶 = 60°∴ Area of triangle =
1

2
𝑎𝑏 sin 𝐶

=
1

2
× 1 × 2 × sin 60°

=
3

2
 sq unit

20 (c)

The given points are collinear

If   |
𝑡1 2𝑎𝑡1 + 𝑎𝑡3

1 1𝑡2 2𝑎𝑡2 + 𝑎𝑡3
2 1𝑡3 2𝑎𝑡3 + 𝑎𝑡3
3 1

| = 0

⇒    𝑎|
𝑡1 2𝑡1 + 𝑡3

1 1𝑡2 2𝑡2 + 𝑡3
2 1𝑡3 2𝑡3 + 𝑡3
3 1

| = 0

Applying 𝑅2→𝑅2 ― 𝑅1, 𝑅3→𝑅3 ― 𝑅1, we get

|
𝑡1 2𝑡1 + 𝑡3

1 1𝑡2 ― 𝑡1 2(𝑡2 ― 𝑡1) + (𝑡3
2 ― 𝑡3

1) 0𝑡3 ― 𝑡1 2(𝑡3 ― 𝑡1) + (𝑡3
3 ― 𝑡3

1) 0
| = 0

⇒    (𝑡2 ― 𝑡1)(𝑡3 ― 𝑡1)|
𝑡1 2𝑡1 + 𝑡3

1 1

1 2 + 𝑡2
2 + 𝑡2

1 + 𝑡1𝑡2 0

1 2 + 𝑡2
3 + 𝑡2

1 + 𝑡3𝑡1 0
| = 0

⇒   (𝑡2 ― 𝑡1)(𝑡3 ― 𝑡1)(𝑡3 ― 𝑡2)(𝑡3 + 𝑡2 + 𝑡1) = 0⇒  𝑡1 + 𝑡2 + 𝑡3 = 0

[ ∵ 𝑡1 ≠ 𝑡2 ≠ 𝑡3]
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ANSWER-KEY

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

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

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

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