
Q1  

Question 

The equations of planes, 𝑃1, 𝑃2 are  

𝑃1:     𝑟 = (
−3
10
3

) + 𝜆 (
−2
12
3

) + 𝛽 (
1
1
1

) , 𝛽, 𝜆 𝜖R            𝑃2     𝑟 ∙ (
−1
0
1

) = 1   

Find the coordinates of the foot of perpendicular from the point 𝐴(−3, 10, 3) to the plane 𝑃2 and 

show that the point 𝐵(2, 10, −2) is the reflection of point 𝐴 in 𝑃2. 

The planes 𝑃1and 𝑃2 meet in a line 𝐿. Find a vector equation in line 𝐿. 

Plane 𝑃3 is the reflection of 𝑃1 in 𝑃2. Using the results above, find a vector perpendicular to 𝑃3. 

hence, find, in scalar form, the equation of 𝑃3. 

Ans: 𝐹, (−
1

2
 , 10,

1

2
), 𝐿 = (

−1
−2
0

) + 𝑡 (
1
1
1

), (
14
−5
−9

), 𝑟. (
14
−5
−9

) = −4 

 

answer 

 



 

Q2  

Question 

Planes 𝑃1, 𝑃2 and 𝑃3 have equations 

−2𝑥 + 𝑧 = 4 

2𝑥 + 𝑦 − 2𝑧 = 6 

−6𝑥 + 4𝑦 + 𝜆𝑧 = 𝜇 

Respectively, where 𝜆 and 𝜇 are constants. 

(i) Find a vector parallel to both 𝑃1and 𝑃2.  

Given that the point with coordinates (−5, 𝛼, 𝛽), lies on 𝑃1and 𝑃2, find 𝛼 and 𝛽. 

Hence find a vector equation of the line of intersection of 𝑃1 and 𝑃2. 

(ii) Given that 𝑃1, 𝑃2 and 𝑃3 form a triangular prism, what can be said about the values of 𝜆 

and 𝜇? 

Ans: (i) (
1
2
2

), 𝛼 = 4, 𝛽 = −6 , 𝑟 = (
−5
4

−6
) + 𝛿 (

1
2
2

) (ii)𝜆 = −1 , 𝜇 ≠ 52 

 

 

Answer 



 

 

Q3  

Question 

The planes 𝑃1and 𝑃2 have equations  𝑟. (
−1
−2
2

) = −1 and  𝑟. (
−7
4
4

) = 1 respectively. 

(i) Find the acute angle between 𝑃1and 𝑃2. 

(ii) The point 𝐴(2 , 𝛼 , 3) is equidistant from the planes 𝑃1 and 𝑃2. Calculate the two possible 

values of 𝛼 

(iii) Find the position vector of the foot of perpendicular from 𝐵(0, 1, 2) to the plane 𝑃1. 

Hence find the Cartesian equation of the plane 𝑃3 such that 𝑃3 is parallel to 𝑃1 and point 

B is equidistant from planes 𝑃1and 𝑃3 

Ans: (i) 74.97° (ii) 𝛼 =
9

5
 𝑜𝑟 6 (iii) position vector 𝑂𝑀̅̅ ̅̅ ̅ =

1

3
(

1
5
4

), equation of plane 𝑥 − 2𝑦 + 2𝑧 = 5 

 

 

Answer 

 



 

 

 



Q4  

Question 

The line 𝑙1 passes through the point (1, −1, 1) and is parallel to the vector 𝟐𝐢 − 𝟓𝐣 + 𝟑𝐤. 

The line 𝑙2 has equation 𝑥 − 1 =
2𝑦+4

4
= −

𝑧

2
 

Given that the plane Π1 contains 𝑙1 and is parallel to 𝑙2 

(i) Find the Cartesian equation of the plane Π1 

(ii) Find the shortest distance between Π1 and 𝑙2, leaving your answer in exact form. 

The plane Π2 has equation 𝐫. (𝟑𝐢 − 𝟐𝐤) = 𝟏 

(iii) Find the acute angle between the planes Π1 and Π2 

(iv) Determine the geometrical relationship between Π2 and 𝑙1, showing your working 

clearly. 

(v) Hence what can be said about the values of 𝑎 and 𝑏 such that there is no solution for the 

following system of linear equations? 

4𝑥 + 7𝑦 + 9𝑧 = 6  

3𝑥 − 2𝑧 = 1 

2𝑥 + 𝑦 − 𝑎𝑧 = 𝑏 

Ans: (i) equation of plane 4𝑥 + 7𝑦 + 9𝑧 = 6 (ii) 
16

√146
 (iii) 82.1° (iv) Π2 contains 𝑙1 (v) 𝑎 = −

1

3
, 𝑏 ≠

4

3
 

 

Answer 

 



 

 

Q5  

Question 

The planes 𝑝1 and 𝑝2 have Cartesian equations  2𝑥 + 𝑦 − 3𝑧 =  −5    and  

5𝑥 − 7𝑦 + 2𝑧 = −3  respectively and meet in a line 𝑙. 

(i) Find the acute angle between 𝑝1and 𝑝2 

(ii) Find a vector equation of 𝑙  

The line 𝑙1 passes through the point 𝐴  with position vector – 𝟐𝐤, is parallel to 𝑝1 and is 

perpendicular to 𝑙. 

(iii) Explain briefly why 𝑙 and 𝑙1 are skew lines. 

(iv) Find a vector equation of 𝑙1 

The plane 𝑝3 contains 𝑙1 and is parallel to 𝑝1 

(v) Find the perpendicular distance between 𝑝1 and 𝑝3 

(vi) Hence state the perpendicular distance between 𝑙 and 𝑙1. 

Ans: (i) 84.8° (ii) 𝑟 = (
−2
−1
0

) + 𝜆 (
1
1
1

) (iv) 𝑟 = (
0
0

−2
) + 𝜇 (

4
−5
1

) (v) 
11

√14
 (vi) 

11

√14
 

 

Answer 



 

 

 


