
Q1  

Question 

 

 

In the diagram, O is centre of the rectangular base ABCD of a right pyramid with vertex V. 

Perpendicular unit vectors 𝒊, 𝒋, 𝒌 are parallel to 𝐴𝐵, 𝐵𝐶, 𝑂𝑉 respectively. The length of 

𝐴𝐵, 𝐵𝐶, 𝑂𝑉 are 12, 6, and 6 units respectively. The point 𝑀 is the mid-point of 𝐶𝑉 and the point 𝑂 is 

taken as the origin for position vectors.  

(i) Show that the equation of the line AM may be expressed as 𝒓 = (
−6
−3
0

) + 𝑡 (
6
3
2
), where 

𝑡 is a parameter. 

(ii) Find the perpendicular distance from B to the line AM. 

(iii) Find the acute angle between the line 𝐷𝑉 and the plane 𝐴𝑀𝐵. 

The plane Π has equation 𝒓. (
−1
4
𝑎

) = 4 

(iv) Given that the three planes 𝐴𝑀𝐵, 𝐴𝑀𝐷 and Π have no point in common, find the value 

of 𝑎. 

Ans: (ii) 6.18 (iii) 47.7° (iv) 𝑎 = −3 

 

Answer 

 



 

 

Q2  

Question 

The lines 𝑙1 and 𝑙2 have equations 

𝑙1: 𝒓 = (
1
4
1
) + 𝜆(

−1
3
1

) , 𝜆 ∈ 𝑅  and   𝑙2: 𝒓 = (
5
2

−1
) + 𝜇 (

3
1

−1
) , 𝜇 ∈ 𝑅 

(i) Determine whether the lines 𝑙1 and 𝑙2 are perpendicular 

(ii) Lines 𝑙1 and 𝑙2 intersect at the point 𝑃. Find the coordinates of 𝑃. 

The points 𝐴 and 𝐵 have position vectors (
1
4
1
) and (

5
2

−1
) respectively. Line 𝐿 is a perpendicular 

bisector of the line segment 𝐴𝐵. The plane 𝜋 contains all such 𝐿. 

(iii) Find an equation of 𝜋 in the form of 𝐫. 𝐧 = 𝐷 

(iv) Verify that plane 𝜋 contains point 𝑃. 



(v) Using your answers in parts (i) and (iv), give an geometrical interpretation of |𝑃𝐴⃗⃗⃗⃗  ⃗ × 𝑃𝐵⃗⃗⃗⃗  ⃗| 

Ans: (i) not perpendicular (ii) (2,1,0) (iii) 𝐫 ∙ (
−2
1
1

) = −3 (v) area of the rhombus in which 𝑃𝐴 and 𝑃𝐵 

are adjacent sides. 

 

Answer 

 

 

 

Q3  

Question 

The lines 𝑙1 and 𝑙2 have equations  



𝑙1: 𝒓 = (
0
0
1
) + 𝜆(

−2
1

−1
) , 𝜆 ∈ 𝑅  and   𝑙2: 𝒓 = (

1
1
0
) + 𝜇 (

1
−2
1

) , 𝜇 ∈ 𝑅 

Respectively. 

(i) Show that 𝑙1 and 𝑙2 are skew lines. 

(ii) Find the acute angle between the lines 𝑙1 and 𝑙2. 

Ans: (ii) 33.6° 

 

Answer 

 

Q4  

Question 

The lines 𝑙1 and 𝑙2 meet at the point 𝑃. The line 𝑙3 is coplanar with 𝑙1 and 𝑙2 and is perpendicular to 

𝑙1. Given that 𝑙1 and 𝑙2 are parallel to the vectors 𝐚 and 𝐛 respectively, show that 𝑙3 is parallel to the 

vector −(
𝐚∙𝐛

|𝐚|2
) 𝐚 . 

The equations of 𝑙1 and 𝑙2 are now known to be 𝐫 = (
3

−5
2

) + 𝑙 (
11
10
2

) and 𝐫 = (
3

−5
2

) + 𝑠 (
17
3
4

) 

respectively, where 𝑠 and 𝑙 are real parameters. Find the equation of the line 𝑙3, given that 𝑙3 also 

passes through 𝑃. 

The line 𝑙4 has equation 𝑟 = (
10
−3
1

) + 𝑢 (
−3
4

−1
), where 𝑢 is a real parameter. Determine if 𝑙3 and 𝑙4 

are skew or intersecting. 

The line 𝑙5 is perpendicular to both 𝑙3 and 𝑙4. Find the acute angle between 𝑙5 and the plane 

containing 𝑙1 and 𝑙2 . 

Ans: 𝑙3: = (
3

−5
2

) + 𝜆 (
6

−7
2

) , acute angle= 83.9° 

 

Answer 



 

 

 


