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Exercise 3B
1 a 2 3 4+ = + + −a b i j i j  

    6 2= +i j  

b ( ) ( )3 3 2 3 4+ = + + −a b i j i j  
6 9 4
10 8

= + + −
+

i j i j
= i j

c ( ) ( )2 2 2 3 4− = + − −a b i j i j
4 6 4
7

= + − +i j i j
= j

d ( ) ( )2 2 4 2 3− = − − +b a i j i j
8 2 2 3
6 5

= − − −
−

i j i j
= i j

e 3a − 2b = 3(2i + 3j) – 2(4i − j) 
         = (6i + 9j) − (8i − 2j) 
         = (6 − 8)i + (9 + 2)j 
         = −2i + 11j 

f b − 3a = (4i − j) – 3(2i + 3j) 
       = (4i − j) − (6i + 9j) 
       = (4 − 6)i + (−1 −9)j 
       = − 2i − 10j 

g 4b − a = 4(4i − j) − (2i + 3j) 
       = (16i − 4j) − (2i + 3j) 
       = (16 − 2)i + (−4 −3)j 
       = 14i − 7j 

h 2a − 3b = 2(2i + 3j) −3(4i − j) 
         = (4i + 6j) − (12i − 3j) 
         = (4 − 12)i + (6 + 3)j 
         = − 8i + 9j 

2 a a + λb = (2i + 5j) + λ(3i − j) 
       = (2 + 3λ)i + (5 − λ)j 

Parallel to i, so 5 – λ = 0, λ = 5. 

b μa + b = μ(2i + 5j) + (3i − j) 
       = (2μ + 3)i + (5μ − 1)j 

Parallel to j, so 2μ + 3 = 0, μ = 
3
2−

3 a c + λd = (3i + 4j) + λ(i − 2j) 
       = (3 + λ)i + (4 − 2λ)j 

Parallel to i + j, so 3 + λ = 4 − 2λ 

3λ = 1, λ = 3
2

b μc + d = μ(3i + 4j) + (i − 2j) 
       = (3μ + 1)i + (4μ − 2)j 

Parallel to i + 3j, so 4μ – 2 = 3(3μ + 1) 
4μ – 2 = 9μ + 3 
5μ = − 5, μ = −1 

c c – sd = (3i + 4j) – s(i − 2j) 
      = (3 − s)i + (4 + 2s)j 

Parallel to 2i + j, so 
3 – s = 2 (4 + 2s) 
3 – s = 8 + 4i 
−5 = 5s, s = −1

d d – tc = (i − 2j) – t(3i + 4j) 
     = (1 − 3t) i + (−2 −4t)j 

Parallel to −2i + 3j, so 
−2 (−2 −4t) = 3 (1 − 3t)
4 + 8t = 3 − 9t
1 = − 17t, t = 1

17−

4 a 2 3+i j  

2 22 3 2 3

13
3.61 (3 s.f.)

+ = +

=
=

i j

3tan
2

56.3...

θ

θ

=

=
Therefore the bearing is 
90 56.3... 33.7...

034  (to the nearest degree)
− =

= °
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4 b 4 −i j  

( )224 4 1

17
4.12 (3 s.f.)

− = + −

=
=

i j

1tan
4

14.0...

θ

θ

=

=
Therefore the bearing is 
90 14.0... 104...

104  (to the nearest degree)
+ =

= °

c 3 2− +i j  

( )2 23 2 3 2

13
3.61 (3 s.f.)

− + = − +

=
=

i j

2tan
3

33.6...

θ =

=θ 

Therefore the bearing is 
270 33.6... 303.6...

304  (to the nearest degree)
+ =

= °

4 d 2− −i j  

( ) ( )2 22 2 1

5
2.24 (3 s.f.)

− − = − + −

=
=

i j

1tan
2

26.5...

θ

θ

=

=
Therefore the bearing is 

270 26.5... 243.4...
243  (to the nearest degree)

− =
= °

Challenge 

d = ( 3+λ)ι  + (4λ−5)j = a+λb

c = 3 2i j− 

arctan −
2
3

= ϕarctan 
4λ-5
3+λ

=θ 

θ  = 90ο

Therefore the bearing is 

 ϕ+

Rearranging and solving for lambda,Rearranging and solving for lambda,

3+λ
λ= 3.8

 
4λ-5 = −1.5




