
CLASS : XIth                                                                                       SUBJECT : MATHS

  DATE :                                                                                                      DPP NO. :3

1 (a)

Given that,  cotα =
3

5
  and cotβ =

2

5

In  ∆ 𝐵𝐶𝐷,  tanβ =
ℎ𝐵𝐶

⇒  𝐵𝐶 = ℎcotβ  ⇒  𝐵𝐶 =
2ℎ
5

    …(i)

and in ∆ 𝐴𝐶𝐷,tan𝛼 =
ℎ

32 + 𝐵𝐶⇒  ℎ = (32 +
2ℎ
5

)5

3
   [using Eq.(i)]⇒ 3ℎ = 160 + 2ℎ⇒  ℎ = 160 m

2 (a)

The vertices of quadrilateral 𝐴𝐵𝐶𝐷 is 𝐴(2, 3), 𝐵(3, 4), 𝐶(4, 5)

and  𝐷(5, 6)∴   𝐴𝐵 = (3 ― 2)2 + (4 ― 3)2

= (1)2 + (1)2 = 2

Similarly, 𝐵𝐶 = 2, 𝐶𝐷 = 2,  and  𝐷𝐴 = 3 2∴   𝑎 = 𝑏 = 𝑐 = 2  and  𝑑 = 3 2

and   𝑠 =
𝑎 + 𝑏 + 𝑐 + 𝑑

2

=
2 + 2 + 2 + 3 2

2

=
6 2

2
= 3 2∴   Area of quadrilateral 

= (𝑠 ― 𝑎)(𝑠 ― 𝑏)(𝑠 ― 𝑐)(𝑠 ― 𝑑)
= (3 2 ― 2)(3 2 ― 2)

        (3 2 ― 2)(3 2 ― 2)
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= 0

3 (c)

We have,   ∆ =
1

2
𝑏𝑐sin𝐴⇒  

1

2
𝑘2sin𝐵sin𝐶sin𝐴 = ∆    …(i)∴   𝑎2 sin2𝐵 + 𝑏2 sin2𝐴

= 2(𝑎2 sin𝐵 cos𝐵 + 𝑏2 sin𝐴 cos𝐴 )

= 2𝑘2( sin2𝐴 sin𝐵 cos𝐵 + sin2𝐵 sin𝐴 cos𝐴 )

= 2𝑘2(sin𝐴 sin𝐵 sin𝐶) = 4∆     [from Eq.(i)]

4 (c)

1.
sin𝐴
sin𝐶 =

sin(𝐴 ― 𝐵)

sin(𝐵 ― 𝐶)⇒ sin(𝐵 + 𝐶) sin(𝐵 ― 𝐶) = sin(𝐴 + 𝐵) sin(𝐴 ― 𝐵)⇒ sin2𝐵 ― sin2𝐶 = sin2𝐴 ― sin2𝐵⇒  𝑏2 ― 𝑐2 = 𝑎2 ― 𝑏2⇒  2𝑏2 = 𝑎2 + 𝑐2⇒ 𝑎2,𝑏2, 𝑐2 are in AP

2. 𝑟1,𝑟2, 𝑟3 are in HP⇒1𝑟1
,
1𝑟2

,
1𝑟3

 are in AP

⇒ 
2𝑟2

=
1𝑟1

+
1𝑟3⇒  2(𝑠 ― 𝑏) = 𝑠 ― 𝑎 + 𝑠 ― 𝑐⇒   2𝑏 = (𝑎 + 𝑐)⇒  𝑎, 𝑏, 𝑐 are in AP

Hence, both of these statements are correct

5 (c)

The largest side of triangle is 𝑝2 + 𝑞2 + 𝑝𝑞
Greatest angle will be opposite to largest side. Let θ be greatest angle, then

cosθ =
𝑝2 + 𝑞2 ― 𝑝2 ― 𝑞2 ― 𝑝𝑞2𝑝𝑞 = ― 1

2⇒  θ =
2π
3

6 (a)
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Let area of triangle be ∆, then according to question∆ =
1

2
𝑎𝑥 =

1

2
𝑏𝑦 =

1

2
𝑐𝓏∴  

𝑏𝑥𝑐 +
𝑐𝑦𝑎 +

𝑎𝓏𝑏 =
𝑏𝑐 (2∆𝑎 ) +

𝑐𝑎(2∆𝑏 ) +
𝑎𝑏(2∆𝑐 )

=
2∆(𝑏2 + 𝑐2 + 𝑎2)𝑎𝑏𝑐

=
2(𝑎2 + 𝑏2 + 𝑐2)𝑎𝑏𝑐 ∙ 𝑎𝑏𝑐4𝑅   ( ∵  ∆ =

𝑎𝑏𝑐4𝑅 )

=
𝑎2 + 𝑏2 + 𝑐22𝑅

9 (d)

In ∆ 𝐴𝐵𝐶 the vertices are 𝐴( ―3, 0), 𝐵(4, ― 1) and 𝐶(5, 2)

∴    𝐵𝐶 = (5 ― 4)2 + (2 + 1)2

= 1 + 9 = 10

Area of ∆ 𝐴𝐵𝐶 

=  
1

2
[𝑥1(𝑦2 ― 𝑦3) + 𝑥2(𝑦3 ― 𝑦1) + 𝑥3(𝑦1 ― 𝑦2)]

=  
1

2
[ ―3( ―1 ― 2) + 4(2 ― 0) + 5(0 + 1)]

=   
1

2
[9 + 8 + 5] = 11

As we know that, area of  ∆ =
1

2
× 𝐵𝐶 × 𝐴𝐿⇒   11 =

1

2
× 10 × 𝐴𝐿⇒   𝐴𝐿 =

2 × 11

10
=

22

10

10 (a)

As the line divides the ∆𝐴𝐵𝐶 in equal to area. Mid point of 𝐴𝐵(51, 30) which lies on 𝑦 = 𝑘𝑥

∴  30 = 51𝑘   ⇒    𝑘 =
30

51

L

A (-3, 0)

C(5, 2)(4, -1)B

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



12 (b)

Let  (ℎ, 𝑘) be the point

According to question, 4 (ℎ ― ℎ)2 + 𝑘2 = ℎ2 + 𝑘2⇒    4|𝑘| = ℎ2 + 𝑘2

Locus of the point is 4|𝑦| = 𝑥2 + 𝑦2⇒    𝑥2 + 𝑦2 ― 4|𝑦| = 0

13 (a)

In ∆𝐶𝐵𝐷,tan 60° =
ℎ𝑥

⇒ℎ = 𝑥 3…(i)

and in ∆𝐶𝐴𝐷,tan 30° =
ℎ

40 + 𝑥⇒ ℎ 3 = 40 + 𝑥⇒ 3𝑥 = 40 + 𝑥  [from Eq. (i)]⇒ 𝑥 = 20 m

14 (d)

(a) We know, tan𝐴 + tan𝐵 + tan𝐶 = tan𝐴tan𝐵tan𝐶
Since,  tan𝐴 + tan𝐵 + tan𝐶 = 0⇒ Let either of tan𝐴,tan𝐵 or tan𝐶 is zero 𝑖𝑒, one angle is 0

So, it cannot be a triangle

(b) 
sin𝐴

2
=

sin𝐵
3

=
sin𝐶

1⇒  𝑎:𝑏:𝑐 = 2:3:1

Let  𝑎 = 2𝑘, 𝑏 = 3𝑘, 𝑐 = 𝑘, 𝑎 + 𝑐 = 𝑏 (so triangle not possible)

( c ) sin𝐴 sin𝐵 =
3

4
= cos𝐴 cos𝐵

Either sin𝐴,sin𝐵 are both positive or both negative but, if both are positive sin𝐴 + sin𝐵 > 0 but 

sin𝐴 + sin𝐵 is negative so both negative but, if both are negative, then ∠𝐴 and ∠𝐵 are more than 

90°, so it cannot be a triangle 

(d) (𝑎 + 𝑏)2 = 𝑐2 +𝑎𝑏⇒  𝑎2 + 𝑏2 + 2𝑎𝑏 = 𝑐2 + 𝑎𝑏⇒  𝑎2 + 𝑏2 ― 𝑐2 = ―𝑎𝑏
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⇒  
𝑎2 + 𝑏2 ― 𝑐22𝑎𝑏 = ― 1

2
= cos𝐶⇒ ∠𝐶 = 120° 

sin𝐴 + cos𝐴 =
3

2

⇒1 + sin2𝐴 =
3

2
   ⇒ sin2𝐴 =

1

2⇒  2𝐴 = 30°   ⇒   ∠𝐴 = 15°

So, it can form a triangle

15 (b)

In ∆ 𝑃𝑀𝐶, tan𝛼 =
ℎ ― 𝑎𝑃𝑀

⇒ 𝑃𝑀 = (ℎ ― 𝑎)cotα   …(i)

In ∆ 𝑃𝑀𝐶′,tanβ =
ℎ + 𝑎𝑃𝑀⇒  ℎ + 𝑎 = 𝑃𝑀 tanβ⇒  ℎ = (ℎ ― 𝑎)cotα tanβ ― 𝑎⇒  ℎ(1 ― cotα cotβ) = ―𝑎(1 + cotα tanβ )⇒ ℎ =

𝑎(sinα cosβ + cosα sinβ)

sinβ cosα ― sinα cosβ
=
𝑎 sin(α + β)

sin(β ― α) m

16 (a)

Line perpendicular to 𝑂𝐴 passing through 𝐵 is 𝑥 = 4

Slope of 𝐴𝐵 = ― 3

2

O
x

y

A (8, 0)

B(4, 6)

(0, 0)
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Line perpendicular to 𝐴𝐵 through origin is 𝑦 =
2

3
𝑥∴  The point of intersection of a line 𝑥 = 4 and 𝑦 =

2

3
𝑥 is (4,

8

3
)

17 (c)

Since, (0, 1), (1, 1) and (1, 0) are mid points of sides 𝐴𝐵, 𝐵𝐶 and 𝐶𝐴 respectively

∴  Coordinates of 𝐴, 𝐵 and 𝐶 are (0, 0), (0, 2) and (2, 0) respectively

Now,  𝐴𝐵 = 2, 𝐵𝐶 = 2 2, 𝐶𝐴 = 2∴ 𝑥-coordinate of incentre

=
0 + 0 + 2.2

2 + 2 2 + 2
    ( ∵   𝑥 =

𝑎𝑥1 + 𝑏𝑥2 + 𝑐𝑥3𝑎 + 𝑏 + 𝑐 )
=

2

2 + 2
= 2 ― 2

18 (d)

Let  𝑃(𝑥, 𝑦) is equidistant from the mid points 𝐴(𝑎 + 𝑏, 𝑏 ― 𝑎) and (𝑎 ― 𝑏, 𝑎 + 𝑏)∴      𝑃𝐴2 = 𝑃𝐵2⇒   (𝑎 + 𝑏 ― 𝑥)2 + (𝑏 ― 𝑎 ― 𝑦)2 = (𝑎 ― 𝑏 ― 𝑥)2 + (𝑎 + 𝑏 ― 𝑦)2⇒  𝑏𝑥 ― 𝑎𝑦 = 0

19 (a)

Let the locus of a point in a plane be 𝑃(ℎ, 𝑘)

According to the question,

|𝑃𝐴| + |𝑃𝐵| = 1   ⇒    |ℎ| + |𝑘| = 1

Hence, locus of a point is

|𝑥| + |𝑦| = 1

Which represents the equation of square

a

c

A (0, 0)

C(2, 0)(0, 2)B

b

B

A

x

y

x'

y'

P (h, k)
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20 (b)

Let 𝐵𝐶be the height of tower and 𝐶𝐷 be height of the flagstaff

In ∆𝐵𝐴𝐶,tanθ =
𝑥𝑦  …(i)

In ∆𝐷𝐴𝐵,tan 2θ =
𝑥 + ℎ𝑦⇒ 

2 tanθ
1 ― tan2θ =

𝑥 + ℎ𝑦  ⇒ 
2(𝑥𝑦)

1 ― 𝑥2𝑦2

=
𝑥 + ℎ𝑦  [from Eq. (i)]⇒ 2𝑥𝑦2 ― 𝑥𝑦2 + 𝑥3 = (𝑦2 ― 𝑥2)ℎ⇒ ℎ =

𝑥(𝑥2 + 𝑦2)

(𝑦2 ― 𝑥2)
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ANSWER-KEY

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

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

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

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