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1 (c) 
Since, 𝐹, 𝐸 and 𝐷 are the mid points of the sides 𝐴𝐵, 𝐴𝐶 and 𝐵𝐶 of triangle 𝐴𝐵𝐶 respectively, then the 
vertices of triangle are 𝐴(0, 0), 𝐵(0, 2), 𝐶(2, 0) 

 
Now,  𝐴𝐵 = 𝑐 = √02 + 22 = 2 

𝐵𝐶 = 𝑎 = √22 + 22 = 2√2 

And   𝐶𝐴 = 𝑏 = √22 + 02 = 2 
∴ 𝑥 coordinates of incentre 

=
𝑎𝑥1 + 𝑏𝑥2 + 𝑐𝑥3

𝑎 + 𝑏 + 𝑐
 

=
2√2(0) + 2(0) + 2(2)

2√2 + 2 + 2
 

=
2

2 + √2
= 2 − √2 

2 (a) 
Let (𝑥, 𝑦) be the coordinates of vertex 𝐶 and (𝑥1, 𝑦1) be the coordinates of centroid of the triangle. 

∴     𝑥1 =
𝑥+2−2

3
   and   𝑦1 =

𝑦−3+1

3
 

⇒      𝑥1 =
𝑥

3
   and   𝑦1 =

𝑦−2

3
 

Since, the centriod lies on the line 2𝑥 + 3𝑦 = 1 
∴    2𝑥1 + 3𝑦1 = 1 

⇒     
2𝑥

3
+

3(𝑦 − 2)

3
= 1 

⇒    2𝑥 + 3𝑦 = 9 
This equation represents the locus of the vertex 𝐶 
 
3 (c) 
Let the height of the tower be ℎ 
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In ∆ 𝑃𝐴𝑂, tan 60° =
ℎ

𝑂𝐴
 

⇒  𝑂𝐴 = ℎ cot 60° =
ℎ

√3
     …(i) 

In  ∆ 𝑃𝐵𝑂, tan 30° =
ℎ

𝑂𝐵
 

⇒   𝑂𝐵 =
ℎ

1

√3

 

⇒   𝐴𝐵 + 𝐴𝑂 = √3 ℎ 

⇒  20 +
ℎ

√3
= √3 ℎ    [using Eq.(i)] 

⇒   ℎ =
20

√3 −
1

√3

 

⇒  ℎ =
20√3

2
 

⇒   ℎ = 10√3 m 
4 (a) 

We have,   sin
𝐴

2
= √

(𝑠−𝑏)(𝑠−𝑐)

𝑏𝑐
 

⇒  𝑏𝑐 sin2
𝐴

2
= (𝑠 − 𝑏)(𝑠 − 𝑐) 

On comparing with 𝑥 sin2 𝐴

2
= (𝑠 − 𝑏)(𝑠 − 𝑐) 

We get,  𝑥 = 𝑏𝑐 
5 (c) 

∴   𝑝1
2 + 𝑝2

2 =
4𝑎2

sec2 α + cosec2α
+

𝑎2 cos2 2α

cos2 α + sin2 α
 

= 𝑎2 (
4 cos2 α sin2 α

cos2 α + sin2 α
+

cos2 2α

1
) 

= 𝑎2(sin2 2α + cos2 2α) = 𝑎2 

and 𝑝1
2𝑝2

2 = 𝑎4 sin2 2α cos2 2α = (
1

4
) 𝑎4 sin2 4α 

∴   (
𝑝1

𝑝2
+

𝑝2

𝑝1
)

2

=
(𝑝1

2 + 𝑝2
2)2

𝑝1
2𝑝2

2  

=
4

sin2 4α
= 4 cosec24α 

 
6 (c) 
Let 𝐴(2, 1), 𝐵(−2, 4) 
∴   𝐴𝐵 = 5 
Hence, the locus is the line segment 𝐴𝐵 
7 (b) 
1

𝑟 
2

+
1

𝑟1
2 +

1

𝑟2
2 +

1

𝑟3
2  

=
𝑠2 + (𝑠 − 𝑎)2 + (𝑠 − 𝑏)2 + (𝑠 − 𝑐)2

∆2
 

=
4𝑠2 + 𝑎2 + 𝑏2 + 𝑐2 − 2𝑠(𝑎 + 𝑏 + 𝑐)

∆2
 

=
𝑎2 + 𝑏2 + 𝑐2

∆2
 

8 (b) 
Let 𝑎 = 4 cm, b = 5cm and c = 6 cm 



  

                 
         3                  MAHESH SIR’S NOTES  -  7798364224  

 

∴   𝑠 =
4 + 5 + 6

2
=

15

2
 

Hence, area of triangle = √𝑠(𝑠 − 𝑎)(𝑠 − 𝑏)(𝑠 − 𝑐) 

= √(
15

2
) (

15

2
− 4) (

15

2
− 5) (

15

2
− 6) 

= √
15

2
×

7

2
×

5

2
×

3

2
=

15

4
√7 cm2 

10 (a) 
Let CD be the tower 

In ∆𝐴𝐶𝑀, tan β =
𝑏

𝐴𝐶
 

⇒  𝐴𝐶 = 𝑏 cot β 

and in ∆𝐴𝐷𝐶, tan α =
𝐶𝐷

𝐴𝐶
 

⇒  𝐶𝐷 = 𝑏 cot β tan α 

 
11 (c) 

Since,  𝑅 =
𝑏

2 sin 𝐵
=

2

2 sin 30°
=

2

1
 

Area of circumcircle= 𝜋𝑅2 
= π × (2)2 = 4π sq unit  
13 (b) 
𝑏2 − 𝑐2

2𝑎𝑅
=

4𝑅2(sin2 𝐵 − sin2 𝐶)

4𝑅2 sin 𝐴
 

=
sin(𝐵 + 𝐶) sin(𝐵 − 𝐶)

sin 𝐴
 

= sin(𝐵 − 𝐶) 
14 (a) 
Given curve is 
𝑦 = 1 − |𝑥| 

 
∴  Area of ∆𝐴𝐵𝐶 = 2 area of ∆𝐴𝑂𝐵 

= 2 ×
1

2
× 1 × 1 = 1 sq unit 

15 (b) 
Given, angles 𝐴, 𝐵, 𝐶 of ∆𝐴𝐵𝐶 are in AP with 𝑑 (common difference)= 15° 
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∴   𝐵 = 𝐴 + 15°  and  𝐶 = 𝐴 + 30° 
Also,  𝐴 + 𝐵 + 𝐶 = 180° 
⇒ 𝐴 + 𝐴 + 15° + 𝐴 + 30° = 180° 
⇒   ∠𝐴 = 45° 
∴  ∠𝐵 = 45° + 15° = 60° 
16 (a) 

Since,  (1 −
𝑟1

𝑟2
) (1 −

𝑟1

𝑟3
) = 2 

∴   (1 −
𝑠 − 𝑏

𝑠 − 𝑎
) (1 −

𝑠 − 𝑐

𝑠 − 𝑎
) = 2 

⇒    
(𝑏 − 𝑎)(𝑐 − 𝑎)

(𝑠 − 𝑎)2
= 2 

⇒   2𝑏𝑐 − 2𝑎𝑏 − 2𝑎𝑐 + 2𝑎2 = 𝑏2 + 𝑐2 + 𝑎2 + 2𝑏𝑐 − 2𝑎𝑏 − 2𝑎𝑐 
⇒   𝑎2 = 𝑏2 + 𝑐2 
So, triangle is right angled 
17 (b) 

Let the height of the tower be 𝐵𝐶 = ℎ,then length of shadow of tower 𝐴𝐵 = √3ℎ. 

In ∆𝐴𝐵𝐶, tan α =
𝐵𝐶

𝐴𝐵
 

⇒  tan α =
ℎ

√3ℎ
 

⇒  tan α = tan 30° 
⇒  α = 30° 

 
18 (d) 
Let the coordinates of 𝑃 be (ℎ, 𝑘). Then, 
𝑥 = 𝑋 + ℎ, 𝑦 = 𝑌 + 𝑘 
Substituting these in 2𝑥2 + 𝑦2 − 4𝑥 − 4𝑦 = 0, we get 
2𝑋2 + 𝑌2 + 4(ℎ − 1) × +2(𝑘 − 2)𝑌 + 2ℎ2 + 𝑘2 − 4ℎ − 4𝑘 = 0 
Comparing this equation with 
2 𝑋2 + 𝑌2 − 8𝑋 − 8𝑌 + 18 = 0, we get 
ℎ − 1 = −2, (𝑘 − 2) = −4 and 2ℎ2 + 𝑘2 − 4ℎ − 4𝑘 = 18 
⇒ ℎ = −1, 𝑘 = −2 
20 (a) 

We have,  tan
𝐶

2
= √

(𝑠−𝑎)(𝑠−𝑏)

𝑠(𝑠−𝑐)
 

∵   (𝑠 − 𝑎)(𝑠 − 𝑏) = 𝑠(𝑠 − 𝑐)    (given) 

∴   tan
𝐶

2
= √

𝑠(𝑠 − 𝑐)

𝑠(𝑠 − 𝑐)
 

⇒   tan
𝐶

2
= tan

𝜋

4
 

⇒   ∠ 𝐶 = 90° 
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ANSWER-KEY 

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

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

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

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

 
 


