
Question18 
 
Find the distance of the point (-1,-5,-10) from the point of intersection of the line 

ṝ = (𝟐î − ĵ + 2k ̂) +λ(3î + 4ĵ + 2k̂ ) and the plane ṝ (î − ĵ + 𝑘̂) = 5 

 
Solution: 
 
Given: 
The equation of line is  

ṝ = (𝟐î − ĵ + 2k ̂) +λ(3î + 4ĵ + 2k̂ )  ……..  (1) 
And the equation of the plane is given by  

r̅. (î − ĵ + k̂) = 5  ………….  (2)  

Now to find the intersection of line and plane, substituting the value of r̅ from equation 
(1) of line into equation of plane (2), we get 

[(2î − ĵ + 2k̂) + λ (3î + 4ĵ + 2k̂)](î − ĵ + k̂) = 5  

[(2 + 3λ)î + (−1 + 4λ)ĵ + (2 + 2λ)k̂](î − ĵ + k̂) = 5  

(2+3𝜆) × 1 + (-1+4𝜆) × (-1) + (2+2𝜆) × 1=5 
2+ 3𝜆 + 1 -4𝜆 + 2 + 2𝜆 = 2 
So the equation of line is  

ṝ = (𝟐î − ĵ + 2k ̂)  
Let the point of intersection be (x, y, z) 
So, 

r̅ = xî + yĵ + zk̂   

xî + yĵ + zk̂ = 2î − ĵ + 2k̂  
Where 
X = 2, y = -1, z = 2 
So, the point of intersection is (2, -1, 2). 
Now, the distance between points ( x1, y1, z1) and x2, y2, z2 is given by 

√(x1 − x2)2 + (y1 − y2)2 + (z1 − z2)2  Units  
Distance between the points A (2, -1 2) and B (-1, -5, -10) is given by 

AB = √(2 − (−1))2 + (−1 − (−5))2 + (2 − (−10))2 

= √(3)2 + (4)2 + (12)2 

=  √9 + 6 + 144 

= √169  
= 13 units 
∴ The distance is 13 units. 
 
Question19 
 
Find the vector equation of the line passing through (1, 2, 3) and parallel of the 

planes 𝐫̅(𝐢̂ − 𝐣̂ + 𝟐𝐤̂) = 𝟓 𝐚𝐧𝐝  𝐫̅ (𝟑𝐢̂ + 𝐣̂ + 𝐤̂) = 𝟔 

 
Solution: 
 
The vector equation of a line passing through a point with position vector 
a̅ and parallel to a vector b̅ is 
r̅ = a̅ + λb̅  



It is given that line passes through (1, 2,3) 
So, 

a̅ = 1î + 2ĵ + 3k̂  
It is also given that the is line is parallel to both planes. 
So line is perpendicular to normal of both planes 
i.e. b̅ is perpendicular to normal of both planes. 
We know that  
a̅ × b̅ is perpendicular to both 𝑎̅ and 𝑏̅ 

So, 𝑏̅ is cross product of normal of plane  r ̅(î − ĵ + 2k̂) = 5 and r ̅(3î − ĵ + k̂) = 6 

Required Normal = |
î ĵ k̂
1 −1 2
3 1 1 

| 

= î[(−1)(1 − 1(2)] − ĵ[1(1) − 3(−1) 

= î[−1 − 2] − ĵ[1 − 6] + k̂[1 + 3] 

= -3î + 5ĵ + 4k̂ 
So, 

b ̅= -3î + 5ĵ + 4k̂ 
Now, substitute the value of  a̅ & b̅ in the formula, we get 
r̅ = a̅ + λb̅  

−(1î + 2ĵ + 3k̂) + λ(−3î + 5ĵ + 4k)̂  

∴ The equation of the line is  

r̅ = (1î + 2ĵ + 3k̂) + λ(−3î + 5ĵ + 4k)̂  

 
Question20 
 
Find the vector equation of the line passing through the point (1, 2, – 4) and 
perpendicular to the two lines: 
𝐱−𝟖

𝟑
=

𝐲+𝟏𝟗

−𝟏𝟔
=

𝐳−𝟏𝟎

𝟕
  𝐚𝐧𝐝 

𝐱−𝟏𝟓

𝟑
=

𝐲−𝟐𝟗

𝟖
=

𝐳−𝟓

−𝟓
  

 
Solution: 
 
The vector equation of a line passing through a point with position vector 
a̅ and parallel to a vector b̅ is r̅ = a̅ + λb̅ 
It is given that, the line passes through (1, 2, 4) 
So,  

a̅ = 1î + 2ĵ + 4k̂  
It is also given that; line is parallel to both planes. 
We know that 
a̅ × b̅ is perpendicular to both 𝑎̅ & 𝑏̅ 
So, 𝑏̅ is cross product of normal planes  
𝐱−𝟖

𝟑
=

𝐲+𝟏𝟗

−𝟏𝟔
=

𝐳−𝟏𝟎

𝟕
  and 

𝐱−𝟏𝟓

𝟑
=

𝐲−𝟐𝟗

𝟖
=

𝐳−𝟓

−𝟓
  

Required Normal = |
î ĵ k̂
3 16 7
3 8 5

| 

= î[(−16)(−5) − 8(7)] − ĵ [3(−5 − 3(7)] + k̂ [3(8) − 3(−16)]  

=  î[80 − 56] − ĵ[−15 − 21] + k̂[24 + 48]  

= 24î + 36ĵ + 72k̂  



So, 

𝑏̅ = 24î + 36ĵ + 72k̂ 
Now, by substituting the value of 𝑎 ̅& 𝑏̅ in the formula, we get 
r̅ = a̅ + λb̅  

= (1î + 2ĵ − 4k̂) + λ(24î + 36ĵ + 72k̂  

= ( = (1î + 2ĵ − 4k̂) + 12λ(2î + 3ĵ + 6k̂) 

= (1î + 2ĵ − 4k̂) + λ(2î + 3ĵ + 6k̂)  
∴ The equation of the line is  

r̅ = (1î + 2ĵ − 4k̂) + λ(2î + 3ĵ + 6k̂)  
 
Question21 
 
Prove that if a plane has the intercepts a, b, c and is at a distance of p units from 
the origin, then 
1

a2
+

1

b2
+

1

c2
=

1

p2
  

 
Solution: 
 
We know that the distance of the point (x1, y1, z1) from plane Ax +By +Cz =D is given as 

|
Ax1+By1+Cz1−D

√A2+B2+C2
|  

The equation of a plane having intercepts a, b, c on the x-, y- z axis respectively is given 
us 
x

a
+

y

b
+

z

c
−= 1  

Let us compare it with Ax + By +Cz = D, we get 
A = 1/a, B = 1/b, C = 1/c, D=1 
It is given that, the plane is at a distance of ‘p’ units from the origin. 
So, the origin point is o (0, 0, 0,) 
Where, x1 = 0, y1 = 0, z1 = 0 
Now, 

Distance = |
Ax1+By1+Cz1−D

√A2+B2+C2
|  

By substituting values in above equation, we get 

p = |
1

a
×0+

1

b
×0+

1

c
×0−1

√(
1

a
)

2
+(

1

b
)

2
+(

1

c
)

2
|  

p =  |
0+0+0−1

√
1

a2+
1

b2+
1

c2

|   

p =  |
−1

√
1

a2+
1

b2+
1

c2

|  

p =  
1

√
1

a2+
1

b2+
1

c2

  

1

p
=  √

1

a2 +
1

b2 +
1

c2  

Now let us square on both sides, we get 



1

p2 =
1

a2 +
1

b2 +
1

c2  

Hence  proved. 
 
 
 
 


