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1 (c) 
Given equation of line is  
3 − 𝑥

1
=

𝑦 − 2

5
=

2𝑧 − 3

1
 

⟹ 
𝑥 − 3

−1
=

𝑦 − 2

5
=

𝑧 −
3
2

1
2

 

∴   Direction ratios of line are − 1, 5,
1

2
 

2 (b) 

∵  𝐎𝐂⃗⃗ ⃗⃗  ⃗ = (
𝑙1 + 𝑙2

2
,
𝑚1 + 𝑚2

2
,
𝑛1 + 𝑛2

2
) 

And |𝐎𝐂⃗⃗ ⃗⃗  ⃗| = cos
θ

2
 

So, direction cosines of internal angle bisector are 

  
𝑙1 + 𝑙2

2 cos
θ
2

,
𝑚1 + 𝑚2

2 cos
θ
2

,
𝑛1 + 𝑛2

2 cos
θ
2

 

3 (c) 

The given equation of plane is 
𝑥

2
+

𝑦

3
+

𝓏

4
= 1 

On comparing with 
𝑥

𝑎
+

𝑦

𝑏
+

𝓏

𝑐
= 1, we get 

𝑎 = 2, 𝑏 = 3, 𝑐 = 4 

Area of ∆ 𝐴𝐵𝐶 =
1

2
√𝑎2𝑏2 + 𝑏2𝑐2 + 𝑐2𝑎2 

∆=
1

2
√4 × 9 + 9 × 16 + 16 × 4 

=
1

2
√36 + 144 + 64 =

1

2
√244 = √61 

5 (a) 
Let (𝑢, 𝑣, 𝑤) be the centre of the sphere with radius 𝑟. Since, it passes through the origin 
∴ 𝑢2 + 𝑣2 + 𝑤2 = 𝑟2. Equation of the diameter parallel to 𝑥-axis is 
𝑥−𝑢

1
=

𝑦−𝑣

0
=

𝓏−𝑤

0
   …(i) 

As it passes through 𝑢, 𝑣, 𝑤 and direction ratios of 𝑥- axis are 1, 0, 0 
The extremities of diameter are the points on Eq. (i) at a distance 𝑟 from the centre (𝑢, 𝑣, 𝑤) 
∴ The required extremities are 𝑃(𝑟 + 𝑢, 𝑣, 𝑤) and 𝑄(−𝑟 + 𝑢, 𝑣, 𝑤) 
𝑃 lies on the sphere 𝑥2 + 𝑦2 + 𝓏2 − 2𝑟𝑥 = 0 as 
(𝑟 + 𝑢)2 + 𝑣2 + 𝑤2 − 2𝑟(𝑟 + 𝑢) = 0 
Because 𝑢2 + 𝑣2 + 𝑤2 = 𝑟2 
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and similarly 𝑄 lies on the sphere 𝑥2 + 𝑦2 + 𝓏2 + 2𝑟𝑥 = 0 
6 (d) 
Distance of a point (1,1,1) from 𝑥 + 𝑦 + 𝓏 + 𝑘 = 0 is  

|
1 + 1 + 1 + 𝑘

√3
| = |

3 + 𝑘

√3
| 

According to question 

|
3 + 𝑘

√3
| = ±2√3  ⇒ 𝑘 = 3,−9 

7 (c) 
Since, given points divide the 𝑋𝑂𝑍-plane. 
∴ Required ratio = −𝑦1: 𝑦2 = −3:7 
8 (b) 

DC’s of the given line are 
1

3
, −

2

3
, −

2

3
 

Hence, the equation of line can be point in the form 
𝑥 − 2

1/3
=

𝑦 + 3

−2/3
=

𝓏 + 5

−2/3
= 𝑟 

∴ Point is (2 +
𝑟

3
, −3 −

2𝑟

3
, −5 −

2𝑟

3
) 

∴ 𝑟 = ±6 
Points are (4,−7,−9) and (0, 1, −1) 
9 (a) 
The plane passes through 𝐴(0, 0, 1), 𝐵(0, 1, 2) and 𝐶(1, 2, 3). Therefore, a vector normal to the plane is 
given by 

𝑛⃗ = 𝐴 𝐵 × 𝐴 𝐶 = |
𝑖̂ 𝑗̂ 𝑘̂
0 1 1
1 2 2

| = 0 𝑖̂ + 𝑗̂ − 𝑘̂ 

Hence, direction ratios of normal to the plane are proportional to 0, 1, −1 
10 (b) 
Suppose 𝑥𝑦-plane divides the join of (1, 2, 3) and (4, 2, 1) in the ratio 𝜆 ∶ 1. Then, the coordinates of the 
point of division are 

(
4 𝜆 + 1

𝜆 + 1
,
2 𝜆 + 2

𝜆 + 1
,
𝜆 + 3

𝜆 + 1
) 

This point lies on 𝑥𝑦-plane 

∴ 𝑧-coordinate = 0 ⇒
𝜆+3

𝜆+1
= 0 ⇒ 𝜆 = −3 

Hence, 𝑥𝑦-plane divides the join of (1, 2, 3) and (4, 2, 1) externally in the ratio 3 : 1 
ALTER We know that the 𝑋𝑌-plane divides the segment joining 𝑃(𝑥1, 𝑦1, 𝑧1) and 𝑄(𝑥2, 𝑦2, 𝑧2) in the ratio 
(−𝑧1) ∶ 𝑧2 
∴ 𝑋𝑌-plane divides the join of (1, 2, 3) and (4, 2, 1) in the ratio −3 ∶ 1 i.e. 3 ∶ 1 externally 
11 (d) 
Let 𝑙,𝑚, 𝑛 be the direction cosines of 𝑟 . Then, 
𝑙 = 𝑚 = 𝑛     [Given] 

∴ 𝑙2 + 𝑚2 + 𝑛2 = 1 ⇒ 3 𝑙2 = 1 ⇒ 𝑙 =
1

√3
= 𝑚 = 𝑛 

Now, 𝑟 = |𝑟 |(𝑙 𝑖̂ + 𝑚 𝑗̂ + 𝑛 𝑘̂) 

⇒ 𝑟 = 6 (
1

√3
𝑖̂ +

1

√3
𝑗̂ +

1

√3
𝑘̂) = 2√3(𝑖̂ + 𝑗̂ + 𝑘̂) 

12 (a) 
Since, direction ratio of given planes are (2, −1, 1) and (1, 1, 2) 

∴  θ cos−1 (
2 × 1 − 1 × 1 + 1 × 2

√4 + 1 + 1√1 + 1 + 4
) 
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= cos−1 (
3

√6√6
) 

= cos−1 (
1

2
) =

π

3
 

13 (b) 

The equation of a plane parallel to the plane 𝑟 ∙ (4𝑖̂ − 12𝑗̂ − 3𝑘̂) − 7 = 0 is, 

𝑟 ∙ (4𝑖̂ − 12𝑗̂ − 3𝑘̂) + 𝜆 = 0 

This passes through 2𝑖̂ − 𝑗̂ − 4𝑘̂ 

∴ (2𝑖̂ − 𝑗̂ − 4𝑘̂) ∙ (4𝑖̂ − 12𝑗̂ − 3𝑘̂) + 𝜆 = 0 

⇒ 8 + 12 + 12 + 𝜆 = 0 
⇒ 𝜆 = −32 

So, the required plane is 𝑟 ∙ (4𝑖̂ − 12𝑗̂ − 3𝑘̂) − 32 = 0 

14 (a) 
Equation of the give plane can be writer as 

(3𝐢̂ − 4𝐣̂ + 5𝐤̂) ∙ (𝑥 𝐢̂ + 𝑦 𝐣̂ + 𝓏𝐤̂) = 8 

So, that the normal to the given plane is 3𝐢̂ − 4𝐣̂ + 5𝐤̂ and the required line being perpendicular to the plane 

is parallel to this normal and since, it passes through 3𝐢̂ − 5𝐣̂ + 7𝐤̂, its  equation is 

𝐫 = 3𝐢̂ − 5𝐣̂ + 7𝐤̂ + 𝜆(3𝐢̂ − 4𝐣̂ + 5𝐤̂) 
Where 𝜆 is a parameter 

Since, this lie passes through the vector 3𝐢̂ − 5𝐣̂ + 7𝐤̂ 𝑖𝑒, the point (3, −5, 7) and is parallel to 3𝐢̂ − 4𝐣̂ + 5𝐤̂, 
its direction ratios are 3,−4, 5 

Its cartesian equation is 
𝑥−3

3
=

𝑦+5

−4
=

𝓏−7

5
  

15 (a) 
Given lines can be rewritten as 

𝑥 −
1
3

1
=

𝑦 −
1
3

2
=

𝑧 − 1

3
 

This shows that DR’s of given equation are (1, 2, 3). 
16 (d) 

Given line is parallel to 𝑏⃗ = −𝑖̂ + 𝑗̂ + 𝑘̂ and the given plane is normal to 𝑛⃗ = 3𝑖̂ + 2𝑗̂ − 𝑘̂ 
Let 𝜃 be the angle between the given line and given plane. Then, 

sin𝜃 =
𝑏⃗ ∙ 𝑛⃗ 

|𝑏⃗ | |𝑛⃗ |
 

⇒ sin𝜃 =
−3 + 2 − 1

√3 √14
⇒ 𝜃 = sin−1 (

−2

√42
) 

17 (d) 
Let the source of light be situated at 𝐴(𝑎, 0, 0), where, 𝑎 ≠ 0 
Let 𝑂𝐴 be the incident ray, 𝑂𝐵 be the reflected ray and 𝑂𝑁 be the normal to the mirror at 𝑂 

∴ ∠𝐴𝑂𝑁 = ∠𝑁𝑂𝐵 =
𝜃

2
   (say) 

Direction ratios of 𝑂⃗ 𝐴 are proportional to 𝑎, 0, 0 and so its direction cosines are 1, 0, 0 

Direction cosines of 𝑂𝑁 are 
1

√3
, −

1

√3
,

1

√3
 

∴ cos
𝜃

2
=

1

√3
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Let 𝑙,𝑚, 𝑛 be the direction cosines of the reflected ray 𝑂𝐵. Then, 

𝑙 + 1

2 cos 𝜃/2
=

1

√3
,

𝑚 + 0

2 cos 𝜃/2
= −

1

√3
 and ,

𝑛 + 0

2 cos 𝜃/2
=

1

√3
 

⇒ 𝑙 =
2

3
− 1,𝑚 = −

2

3
, 𝑛 =

2

3
 

⇒ 𝑙 = −
1

3
,𝑚 = −

2

3
, 𝑛 =

2

3
 

Hence, direction cosines of the reflected ray are −
1

3
, −

2

3
,
2

3
 

18 (d) 
Given, 3𝑙𝑚 − 4𝑙𝑛 + 𝑚𝑛 = 0 …..(i) 
and  𝑙 + 2𝑚 + 3𝑛 = 0  …(ii) 
From Eq. (ii), 𝑙 = −(2𝑚 + 3𝑛) putting in Eq. (i) 
−3(2𝑚 + 3𝑛)𝑚 + 4(2𝑚 + 3𝑛)𝑛 + 𝑚𝑛 = 0 
⟹ −6𝑚2 + 12𝑛2 = 0 

⟹ 𝑚 = ±√2𝑛 

Now, 𝑚 = √2𝑛 

⟹ 𝑙 = −(2√2𝑛 + 3𝑛) = −(2√2 + 3)𝑛 

∴ 𝑙:𝑚: 𝑛 = −(3 + 2√2)𝑛: √2𝑛: 𝑛 

= −(3 + 2√2): √2: 1 

Also, 𝑚 = −√2𝑛 ⟹ 𝑙 = −(−2√2 + 3)𝑛 

∴ 𝑙:𝑚: 𝑛 = −(3 − 2√2)𝑛:−√2: 𝑛 

= −(3 − 2√2):−√2: 1 

= cos θ 

=
(3 + 2√2)(3 − 2√2) + (√2)(−√2) + 1 ∙ 1

√(3 + 2√2)2 + (√2)
2
+ 12  √(3 − 2√2)

2
+ (−√2)

2
+ 12

 

= 0 

⟹  θ =
π

2
 

 
19 (a) 
Equation of plane passing through (−1, 3, 0) is 
𝐴(𝑥 + 1) + 𝐵(𝑦 − 3) + 𝐶(𝓏 − 0) = 0 ….(i) 
Also, plane (i) is passing through the points (2, 2, 1) and (1,1,3) 
3𝐴 − 𝐵 + 𝐶 = 0    …(ii) 
And 2𝐴 − 2𝐵 + 3𝐶 = 0    …(iii) 
On solving Eqs. (i) and (iii), we get 

𝐴

−3 + 2
=

𝐵

2 − 9
=

𝐶

−6 + 2
 

∴ 𝐴:𝐵: 𝐶 = −1:−7:−4 
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⇒ 𝐴:𝐵: 𝐶 = 1: 7: 4 
From Eq. (i), 1(𝑥 + 1) + 7(𝑦 − 3) + 4(𝓏) = 0 
⇒ 𝑥 + 7𝑦 + 4𝓏 − 20 = 0 
∴ Distance from the plane to the point (5, 7, 8) 

=
1 × 5 + 7 × 7 + 4 × 8 − 20

√12 + 72 + 42
 

=
5 + 49 + 32 − 20

√66
=

66

√66
= √66 

20 (a) 

The line of intersection of the plane 𝑟 ∙ (3𝑖̂ − 𝑗̂ + 𝑘̂) = 1 and 𝑟 ∙ (𝑖̂ + 4𝑗̂ − 2𝑘̂) = 2 is perpendicular to each 

of the normal vectors 𝑛1⃗⃗⃗⃗ = 3𝑖̂ − 𝑗̂ + 𝑘̂ and 𝑛2⃗⃗⃗⃗ = 𝑖̂ + 4𝑗̂ − 2𝑘̂ and hence it is parallel to the vector  

𝑛1⃗⃗⃗⃗ × 𝑛2⃗⃗⃗⃗ = (3𝑖̂ − 𝑗̂ + 𝑘̂) × (𝑖̂ + 4𝑗̂ − 2𝑘̂) = −2𝑖̂ + 7𝑗̂ + 13𝑘̂ 
 
 
 
 
 

ANSWER-KEY 

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

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

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

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

 
 


