
 

 

 

 

 



A point is given by the position vector p = 3i - j + k . 

A line is given by the vector equation l: r = 2i + j - 3k + ( i - 3j + 3k) .  

A plane is given by the vector equation 1: r.( i - j - 2k) = 3. 

Find: 

1) the cartesian equation of the line, l.        [3] 

2) the cartesian equation of the plane, 1.       [3] 

3) the angle of intersection of the line, l and the plane, 1. Give your 

answer in degrees to 3 significant figures.       [3] 

4) the point of intersection of the line, l and the plane, 1.   [6] 

5) the distance of the plane, 1 from the origin. Give your answer in 

exact form.               [4] 

6) the distance of the point, p from the plane, 1. Give your answer in 

exact form.               [5] 

7) the distance of the point, p from the line, l. Give your answer in exact 

form.                 [7] 

8) the equation of the plane 2 containing the point, p and the line, l. 

Give your answer in the form r.n = D.         [8] 

9) the angle between the planes 1 and 2.       [3] 

10) the line of intersection of the planes 1 and 2. Give your answer in 

the form r = a + b.             [8] 

 

1 r = 2i + j - 3k + ( i - 3j + 3k) 

x + y + z = 2i + j - 3k + ( i - 3j + 3k) 
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2 r.( i - j - 2k) = 3 

(x + y + z).(i – j – 2k) = 3 

x – y – 2z = 3. 
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 Accept + 10.8o or – 10.8o. 

4 r = 2i + j - 3k + ( i - 3j + 3k) 

r.( i - j - 2k) = 3 

(2i + j - 3k + ( i - 3j + 3k). ( i - j - 2k) = 3 

(2 + )() + ( − )(−) + (− + )(−) =  

 +  −  +  +  −  =  

 −  =  

 =  

r = 2i + j - 3k + ( i - 3j + 3k) 

r = 2i + j - 3k + ( i - 3j + 3k) 

r = 4i – 5j + 3k. 
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7 p = 3i - j + k 

r = 2i + j - 3k + ( i - 3j + 3k) = a + b. 

(p – r).b = 0. 

[(3i - j + k) – (2i + j - 3k + ( i - 3j + 3k))]. ( i - 3j + 3k) = 0. 

(3 – 2 - )() + (− −  + )(−) + ( +  − )() =  

( − ) + ( − ) + ( − ) =  

 −  =  

 =  

(p – r) = (3i - j + k) – (2i + j - 3k + ( i - 3j + 3k)) 

= (3i - j + k) – (2i + j - 3k + ( i - 3j + 3k)) 

= j + k 

|(p – r)| = 2 . 

8 n = (p – a)xb 

 n = ((3i - j + k) – (2i + j - 3k))x( i - 3j + 3k) 

 n = (i – 2j + 4k)x(i – 3j + 3k) 
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 or use the formula provided 

 r.n = D 

 choose a (3i - j + k).(6i + j – k) = 18 – 1 – 1 = 16 

 or choose p (2i + j - 3). (6i + j – k) = 12 + 1 + 3 = 16 

 so r. (6i + j – k) = 16. 
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10 b = n1xn2 = 
16
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 b = kji 7113 +−  

or use the formula provided 

 to find a, let x = 0 or y = 0 or z = 0. 

 If x = 0, a = (yj + zk), and a.n1 = D1 and a.n2 = D2. 

 (yj + zk). ( i - j - 2k) = 3   - y – 2z = 3 (1) 

 (yj + zk). (6i + j – k) = 16  y – z = 16  (2) 

(1) & (2) give y = 29/3 & z = -19/3 

r = a + b = (1/3)(29j – 16k) + (3i – 11j + 7k). 

 


