
 
Chapter 5 worked solutions – Vectors 
 

© Cambridge University Press 2019  1 
 

Solutions to Exercise 5B Foundation questions 

1a i 𝑃(2, −3, 5) 

 𝑂𝑃⃗⃗ ⃗⃗  ⃗ = [
2

−3
5

] 

 

1a ii 𝑃(2, −3, 5) 

 𝑂𝑃⃗⃗ ⃗⃗  ⃗ = 2𝑖̰ − 3𝑗̰ + 5𝑘̰ 

 

1b i 𝑃(−4, 0, 13) 

 𝑂𝑃⃗⃗ ⃗⃗  ⃗ = [
−4
0
13

] 

 

1b ii 𝑃(−4, 0, 13) 

 𝑂𝑃⃗⃗ ⃗⃗  ⃗ = −4𝑖̰ + 13𝑘̰ 

 

1c i 𝑃(𝑎, −2𝑎,−3𝑎) 

 𝑂𝑃⃗⃗ ⃗⃗  ⃗ = [
𝑎

−2𝑎
−3𝑎

] 

       = 𝑎 [
1

−2
−3

] 

 

1c ii 𝑃(𝑎, −2𝑎,−3𝑎) 

 𝑂𝑃⃗⃗ ⃗⃗  ⃗ = 𝑎𝑖̰ − 2𝑎𝑗̰ − 3𝑎𝑘̰ 

 

2a 𝑎̰ = 4𝑖̰ − 3𝑘̰ 

 |𝑎̰|2 = 42 + (−3)2 

|𝑎̰|2 = 16 + 9 

|𝑎̰|2 = 25 
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|𝑎̰| = 5 

𝑎̰̂ =
1

|𝑎̰|
𝑎̰ 

So 

𝑎̰̂ =
1

5
[

4
−3

] 

𝑎̰̂ = [

4

5

−
3

5

] 

 

2b 𝑎̰ = 𝑖̰ + 2𝑗̰ − 2𝑘̰ 

|𝑎̰|2 = 12 + 22 + (−2)2 

|𝑎̰|2 = 1 + 4 + 4 

|𝑎̰|2 = 9 

|𝑎̰| = 3 

𝑎̰̂ =
1

|𝑎̰|
𝑎̰ 

So 

𝑎̰̂ =

[
 
 
 
 
 

1

3
2

3

−
2

3]
 
 
 
 
 

 

 

3a 𝑣̰ = −𝑖̰ − 4𝑗̰ + 𝑘̰ 

|𝑣̰|2 = (−1)2 + (−4)2 + 12 

|𝑣̰|2 = 1 + 16 + 1 

|𝑣̰|2 = 18 

|𝑣̰| = √18 

|𝑣̰| = 3√2 
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𝑣̰ =
1

|𝑣̰|
𝑣̰ 

So 

𝑣̰ =
1

3√2
[
−1
−4
1

] 

𝑣̰ =
√2

6
[
−1
−4
1

] 

𝑣̰ =
1

6
[
−√2

−4√2

√2

] 

 

3b 𝑣̰ = 5𝑖̰ + 3𝑗̰ − 4𝑘̰ 

|𝑣̰|2 = 52 + 32 + (−4)2 

|𝑣̰|2 = 25 + 9 + 16 

|𝑣̰|2 = 50 

|𝑣̰| = √50 

|𝑣̰| = 5√2 

𝑣̰ =
1

|𝑣̰|
𝑣̰ 

So 

𝑣̰ =
1

5√2
[

5
3

−4
] 

𝑣̰ =
√2

10
[

5
3

−4
] 

𝑣̰ =
1

10
[

5√2

3√2

−4√2

] 
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4a 𝑝̰ = [
4

−2
7

] 

𝑞̰ = [
−3
−6
9

] 

 2𝑝̰ + 𝑞̰ = 2 [
4

−2
7

] + [
−3
−6
9

] 

 = [
8

−4
14

] + [
−3
−6
9

] 

= [
5

−10
23

] 

 

4b 𝑝̰ = [
4

−2
7

] 

𝑞̰ = [
−3
−6
9

] 

 |2𝑝̰ + 𝑞̰| = |2 [
4

−2
7

] + [
−3
−6
9

]| 

   = |[
8

−4
14

] + [
−3
−6
9

]| 

   = |[
5

−10
23

]| 

   = √52 + (−10)2 + 232 

   = √25 + 100 + 529 

   = √654 
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4c  𝑝̰ = [
4

−2
7

] 

𝑞̰ = [
−3
−6
9

] 

 𝑝̰ − 5𝑞̰ = [
4

−2
7

] − 5 [
−3
−6
9

] 

 = [
4

−2
7

] + [
15
30

−45
] 

= [
19
28

−38
] 

 

4d 𝑝̰ = [
4

−2
7

] 

𝑞̰ = [
−3
−6
9

] 

 |𝑝̰ − 5𝑞̰| = |[
4

−2
7

] − 5 [
−3
−6
9

]| 

   = |[
4

−2
7

] + [
15
30

−45
]| 

   = |[
19
28

−38
]| 

                 = √192 + 282 + (−38)2 

   = √361 + 784 + 1444 

   = √2589 
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5a 𝑝̰ = 2𝑖̰ + 7𝑗̰ − 𝑘̰ 

𝑞̰ = 5𝑖̰ − 5𝑗̰ + 3𝑘̰ 

 𝑃𝑄⃗⃗ ⃗⃗  ⃗ = 𝑞̰ − 𝑝̰ 

       = (5𝑖̰ − 5𝑗̰ + 3𝑘̰) − (2𝑖̰ + 7𝑗̰ − 𝑘̰) 

       = 3𝑖̰ − 12𝑗̰ + 4𝑘̰ 

 

5b 𝑝̰ = 2𝑖̰ + 7𝑗̰ − 𝑘̰ 

𝑞̰ = 5𝑖̰ − 5𝑗̰ + 3𝑘̰ 

 𝑄𝑃⃗⃗ ⃗⃗  ⃗ = 𝑝̰ − 𝑞̰ 

       = (2𝑖̰ + 7𝑗̰ − 𝑘̰) − (5𝑖̰ − 5𝑗̰ + 3𝑘̰) 

       = −3𝑖̰ + 12𝑗̰ − 4𝑘̰ 

 

5c We know from question 5a that 𝑃𝑄⃗⃗ ⃗⃗  ⃗ = 3𝑖̰ − 12𝑗̰ + 4𝑘̰. 

 |𝑃𝑄⃗⃗ ⃗⃗  ⃗|
2

= 32 + (−12)2 + 42 

|𝑃𝑄⃗⃗ ⃗⃗  ⃗|
2

= 9 + 144 + 16 

|𝑃𝑄⃗⃗ ⃗⃗  ⃗|
2

= 169 

|𝑃𝑄⃗⃗ ⃗⃗  ⃗| = 13 

 

6a 𝑂𝐴⃗⃗ ⃗⃗  ⃗ = [
6
0

−3
] 

𝑂𝐵⃗⃗ ⃗⃗  ⃗ = [
−2
−3
−1

] 

 𝐵𝐴⃗⃗⃗⃗  ⃗ = 𝑂𝐴⃗⃗⃗⃗  ⃗ − 𝑂𝐵⃗⃗ ⃗⃗  ⃗ 

       = [
6
0

−3
] − [

−2
−3
−1

] 
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       = [
8
3

−2
] 

 

6b 𝑂𝐴⃗⃗ ⃗⃗  ⃗ = [
6
0

−3
] 

𝑂𝐵⃗⃗ ⃗⃗  ⃗ = [
−2
−3
−1

] 

 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑂𝐵⃗⃗ ⃗⃗  ⃗ − 𝑂𝐴⃗⃗⃗⃗  ⃗ 

       = [
−2
−3
−1

] − [
6
0

−3
] 

       = [
−8
−3
2

] 

 

6c We know from question 6b that 𝐴𝐵⃗⃗⃗⃗  ⃗ = [
−8
−3
2

]. 

 |𝐴𝐵⃗⃗⃗⃗  ⃗|
2

= (−8)2 + (−3)2 + 22 

|𝐴𝐵⃗⃗⃗⃗  ⃗|
2

= 64 + 9 + 4 

|𝐴𝐵⃗⃗⃗⃗  ⃗|
2

= 77 

|𝐴𝐵⃗⃗⃗⃗  ⃗|
2

= √77 
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Solutions to Exercise 5B Development questions 

7 𝑎̰ = [
3
5

−1
] 

𝑏̰ = [
−2
−4
4

] 

𝜆1𝑎̰ + 𝜆2𝑏̰ = [
14
26

−18
] 

𝜆1 [
3
5

−1
] + 𝜆2 [

−2
−4
4

] = [
14
26

−18
] 

3𝜆1 − 2𝜆2 = 14 (1) 

−𝜆1 + 4𝜆2 = −18  

𝜆1 = 4𝜆2 + 18 (2) 

Substituting (2) back into equation (1) then solving for 𝜆2 we get: 

3(4𝜆2 + 18) − 2𝜆2 = 14 

12𝜆2 + 54 − 2𝜆2 = 14 

 Hence 

10𝜆2 = −40 

𝜆2 = −4 

𝜆1 = 4𝜆2 + 18 

𝜆1 = −16 + 18 = 2 

 

8 𝑎̰ = [
−1
2
0

] 

𝑏̰ = [
0

−2
1

] 

𝑐̰ = [
4
3

−2
] 
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𝜆1𝑎̰ + 𝜆2𝑏̰ + 𝜆3𝑐̰ = [
−7
−14
7

] 

𝜆1 [
−1
2
0

] + 𝜆2 [
0

−2
1

] + 𝜆3 [
4
3

−2
] = [

−7
−14
7

] 

  
−𝜆1 + 4𝜆3 = −7 

𝜆1 = 7 + 4𝜆3 (1) 

2𝜆1 − 2𝜆2 + 3𝜆3 = −14 (2) 

𝜆2 − 2𝜆3 = 7 

⇒ 𝜆2 = 7 + 2𝜆3 (3) 

Substituting (1) and (3) back into equation (2) then solving for 𝜆3 we get: 

 ⇒ 2(7 + 4𝜆3) − 2(7 + 2𝜆3) + 3𝜆3 = −14 

⇒ 14 + 8𝜆3 − 14 − 4𝜆3 + 3𝜆3 = −14 

⇒ 7𝜆3 = −14 

⇒ 𝜆3 = −2 

Solving for 𝜆1 

𝜆1 = 7 − 4(−2) 

      = −1  

Solving for 𝜆2 

𝜆2 = 7 + 2(−2) 

                    = 3 

 

9a 𝐴 = [
−1
4

−3
]   

𝐵 = [
0
2
1
] 

𝐶 = [
3
2
5
] 
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𝐷 = [
0
8

−7
] 

𝐴𝐵⃗⃗⃗⃗  ⃗ = [
0 − (−1)

2 − 4
1 − (−3)

] = [
1

−2
4

] 

𝐶𝐷⃗⃗⃗⃗  ⃗ = [
0 − 3
8 − 2

−7 − 5
] = [

−3
6

−12
] 

If 𝐴𝐵⃗⃗⃗⃗  ⃗ and 𝐶𝐷⃗⃗⃗⃗  ⃗ are parallel, there exists a value whereby 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑎𝐶𝐷⃗⃗⃗⃗  ⃗. 

[
1

−2
4

] = 𝑎 [
−3
6

−12
]  

This holds true if 𝑎 = −3, thus 𝐴𝐵⃗⃗⃗⃗  ⃗ and 𝐶𝐷⃗⃗⃗⃗  ⃗ are parallel. 

  

9b 𝐴 = [
−1
4

−3
]   

𝐵 = [
0
2
1
] 

𝐶 = [
3
2
5
] 

𝐷 = [
0
8

−7
] 

𝐵𝐶⃗⃗⃗⃗  ⃗ = [
3 − 0
2 − 2
5 − 1

] = [
3
0
4
] 

𝐴𝐷⃗⃗ ⃗⃗  ⃗ = [
0 − (−1)

8 − 4
−7 − (−3)

] = [
1
4

−4
] 

If 𝐵𝐶⃗⃗⃗⃗  ⃗ and 𝐴𝐷⃗⃗ ⃗⃗  ⃗ are parallel, there exists a value whereby 𝐵𝐶⃗⃗⃗⃗  ⃗ = 𝑎𝐴𝐷⃗⃗ ⃗⃗  ⃗. 

[
3
0
4
] = 𝑎 [

1
4

−4
]  

There is no value for 𝑎 to satisfy this equation, thus 𝐵𝐶⃗⃗⃗⃗  ⃗ and 𝐴𝐷⃗⃗ ⃗⃗  ⃗ are not parallel 
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10 𝐴(−2,−1, 0) 

𝐵(0, 5, −2) 

𝐶(4, 17,−6) 

𝐴𝐵⃗⃗⃗⃗  ⃗ = [
2
6

−2
] 

𝐵𝐶⃗⃗⃗⃗  ⃗ = [
4
12
−4

] 

 For the points 𝐴, 𝐵 and 𝐶 to be colinear the vectors 𝐴𝐵⃗⃗⃗⃗  ⃗ and 𝐵𝐶⃗⃗⃗⃗  ⃗ must be parallel.

 If 𝐴𝐵⃗⃗⃗⃗  ⃗ and 𝐵𝐶⃗⃗⃗⃗  ⃗ are parallel, there exists a value whereby 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑎𝐵𝐶⃗⃗⃗⃗  ⃗. 

 So [
2
6

−2
] = 𝑎 [

4
12
−4

], which is satisfied for 𝑎 =
1

2
. 

 𝐵𝐶⃗⃗⃗⃗  ⃗ = 2𝐴𝐵⃗⃗⃗⃗  ⃗ 

Thus points 𝐴, 𝐵 and 𝐶 are collinear. 

 

11 𝐴(5, 4, 7) 

𝐵(7,−1, −4) 

𝐶(−1,−3,−5) 

𝐷(−3, 2, 6) 

In order for 𝐴𝐵𝐶𝐷 to be a parallelogram the vectors 𝐴𝐵⃗⃗⃗⃗  ⃗, 𝐶𝐷⃗⃗⃗⃗  ⃗ and 𝐵𝐶⃗⃗⃗⃗  ⃗, 𝐴𝐷⃗⃗ ⃗⃗  ⃗ will be 

parallel and the diagonals bisect one another. 

𝐴𝐵⃗⃗⃗⃗  ⃗ = [
2

−5
−11

] 

𝐶𝐷⃗⃗⃗⃗  ⃗ = [
−2
5
11

] 

If 𝐴𝐵⃗⃗⃗⃗  ⃗ and 𝐶𝐷⃗⃗⃗⃗  ⃗ are parallel, there exists a value, 𝑎 whereby 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑎𝐶𝐷⃗⃗⃗⃗  ⃗. 

[
2

−5
−11

] = 𝑎 [
−2
5
11

], which is satisfied for 𝑎 = −1. 

So 𝐴𝐵⃗⃗⃗⃗  ⃗ and 𝐶𝐷⃗⃗⃗⃗  ⃗ are parallel (and equal in length since 𝑎 = −1). 
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𝐵𝐶⃗⃗⃗⃗  ⃗ = [
−8
−2
−1

] 

𝐴𝐷⃗⃗ ⃗⃗  ⃗ = [
−8
−2
−1

] 

If 𝐵𝐶⃗⃗⃗⃗  ⃗ and 𝐴𝐷⃗⃗ ⃗⃗  ⃗ are parallel, there exists a value 𝑏 whereby 𝐵𝐶⃗⃗⃗⃗  ⃗ = 𝑏𝐴𝐷⃗⃗ ⃗⃗  ⃗. 

[
−8
−2
−1

] = 𝑏 [
−8
−2
−1

], which is satisfied for 𝑏 = 1. 

So 𝐵𝐶⃗⃗⃗⃗  ⃗ and 𝐴𝐷⃗⃗ ⃗⃗  ⃗ are parallel (and equal in length as 𝑏 = 1). 

We can show that the diagonals bisect one another if the midpoints of 𝐴𝐶 and 𝐵𝐷 

are the same.  

𝑀𝐴𝐶 =

[
 
 
 
 
 
5 − 1

2
4 − 3

2
7 − 5

2 ]
 
 
 
 
 

= [

2
1

2
1

] 

𝑀𝐵𝐷 =

[
 
 
 
 
 

7 − 3

2
−1 + 2

2
−4 + 6

2 ]
 
 
 
 
 

= [

2
1

2
1

] 

𝑀𝐴𝐶 = 𝑀𝐵𝐷 

Since the opposite sides are parallel and the diagonals bisect each other, the 
points 𝐴𝐵𝐶𝐷 form a parallelogram. 

 

12 𝐴̂ = 3𝑖̰ − 8𝑗̰ − 2𝑘̰ 

 𝐵̂ = 2𝑖̰ + 4𝑗̰ + 5𝑘̰ 

 𝐶̂ = −2𝑖̰ − 2𝑗̰ + 𝑘̰ 

𝐷̂ = 𝐴̂ + 𝐴𝐷⃗⃗ ⃗⃗  ⃗ 

 As it is a parallelogram, 𝐴𝐷⃗⃗ ⃗⃗  ⃗, 𝐵𝐶⃗⃗⃗⃗  ⃗ are parallel and so, 𝐴𝐷⃗⃗ ⃗⃗  ⃗ = 𝐵𝐶⃗⃗⃗⃗  ⃗. 

𝐷̂ = 𝐴̂ + 𝐵𝐶⃗⃗⃗⃗  ⃗ 
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𝐷̂ = 𝐴̂ + (𝐶̂ − 𝐵̂) 

𝐷̂ = 3𝑖̰ − 8𝑗̰ − 2𝑘̰ + (−2𝑖̰ − 2𝑗̰ + 𝑘̰ − (2𝑖̰ + 4𝑗̰ + 5𝑘̰)) 

𝐷̂ = 3𝑖̰ − 8𝑗̰ − 2𝑘̰ − 4𝑖̰ − 6𝑗̰ − 4𝑘̰ 

𝐷̂ = −𝑖̰ − 14𝑗̰ − 6𝑘̰ 

  

13 𝐴(2, 1, 3) 

 Find the magnitude of 𝑂𝐴⃗⃗ ⃗⃗  ⃗.  

 |𝑂𝐴⃗⃗ ⃗⃗  ⃗|
2

= 22 + 12 + 32 = 14 

 |𝑂𝐴⃗⃗ ⃗⃗  ⃗| = √14 

 Let 𝐵, 𝐶 and 𝐷 be the values of 𝐴 on the 𝑥-, 𝑦- and 𝑧-axis respectively so: 

 𝐵(2, 0, 0)  

 𝐶(0, 1, 0)  

 𝐷(0, 0, 3)  

 For the angle between 𝐴 and the 𝑥-axis: 

 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 2 

 ∠𝐴𝑂𝐵 = cos−1 (
2

√14
) = 57.69° ≑ 58° 

 For the angle between 𝐴 and the 𝑦-axis: 

 𝑂𝐶⃗⃗⃗⃗  ⃗ = 1 

 ∠𝐴𝑂𝐶 = cos−1 (
1

√14
) = 74.5° ≑ 74° 

 For the angle between 𝐴 and the 𝑧-axis: 

 𝑂𝐷⃗⃗⃗⃗⃗⃗ = 3 

 ∠𝐴𝑂𝐷 = cos−1 (
3

√14
) = 36.7° ≑ 37° 
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14a 𝑎̰ = [
2

−1
−2

] 

𝑏̰ = [
5
5

−8
] 

𝑝̰ =
1

𝑘 + ℓ
(ℓ𝑎̰ + 𝑘𝑏̰) 

 𝑘 = 1 

 ℓ = 2 

𝑝̰ =
1

1 + 2
(2 [

2
−1
−2

] + [
5
5

−8
]) 

                 =
1

3
[

9
3

−12
] 

                 = [
3
1

−4
] 

 

14b If P divides 𝐴𝐵⃗⃗⃗⃗  ⃗ externally 𝑘 = −1 or ℓ = −2 

 So using 𝑘 = −1, ℓ = 2: 

𝑝̰ =
1

𝑘 + ℓ
(ℓ𝑎̰ + 𝑘𝑏̰) 

𝑝̰ =
1

−1 + 2
(2 [

2
−1
−2

] − [
5
5

−8
]) 

                 = [
−1
−7
4

] 

 

15a 𝑎̰ = −4𝑖̰ − 3𝑗̰ + 5𝑘̰ 

𝑏̰ = 6𝑖̰ − 8𝑗̰ + 10𝑘̰ 

𝑝̰ =
1

𝑘 + ℓ
(ℓ𝑎̰ + 𝑘𝑏̰) 

 𝑘 = 2 
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 ℓ = 3 

𝑝̰ =
1

2 + 3
(3(−4𝑖̰ − 3𝑗̰ + 5𝑘̰) + 2(6𝑖̰ − 8𝑗̰ + 10𝑘̰)) 

                 =
1

5
(−12𝑖̰ − 9𝑗̰ + 15𝑘̰ + 12𝑖̰ − 16𝑗̰ + 20𝑘̰) 

                 =
1

5
(−25𝑗̰ + 35𝑘̰) 

                 = −5𝑗̰ + 7𝑘̰ 

 

15b If 𝑃 divides 𝐴𝐵⃗⃗⃗⃗  ⃗ externally, 𝑘 = −2 or ℓ = −3. 

 So using 𝑘 = −2, ℓ = 3: 

𝑎̰ = −4𝑖̰ − 3𝑗̰ + 5𝑘̰ 

𝑏̰ = 6𝑖̰ − 8𝑗̰ + 10𝑘̰ 

𝑝̰ =
1

𝑘 + ℓ
(ℓ𝑎̰ + 𝑘𝑏̰) 

𝑝̰ =
1

−2 + 3
(3(−4𝑖̰ − 3𝑗̰ + 5𝑘̰) − 2(6𝑖̰ − 8𝑗̰ + 10𝑘̰)) 

                 = (−12𝑖̰ − 9𝑗̰ + 15𝑘̰ − 12𝑖̰ + 16𝑗̰ − 20𝑘̰) 

                 = −24𝑖̰ + 7𝑗̰ − 5𝑘̰ 

 

16a 𝐴 = (1, 0, 0) 

𝐺 = (0, 1, 1) 

𝐴𝐺⃗⃗⃗⃗  ⃗ = (0 − 1)𝑖̰ + (1 − 0)𝑗̰ + (1 − 0)𝑘̰ 

       = −𝑖̰ + 𝑗̰ + 𝑘̰ 

 

16b 𝐴𝐺⃗⃗⃗⃗  ⃗ = −𝑖̰ + 𝑗̰ + 𝑘̰ 

|𝐴𝐺⃗⃗⃗⃗  ⃗|
2

= (−1)2 + 12 + 1̰2 

|𝐴𝐺⃗⃗⃗⃗  ⃗| = √3 
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16c 𝑂𝐺⃗⃗ ⃗⃗  ⃗ = 𝑗̰ + 𝑘̰ 

𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝑖̰ + 𝑗̰ 

𝑂𝐻⃗⃗⃗⃗⃗⃗ =
1

2
(𝑖̰ + 𝑗̰ + 𝑗̰ + 𝑘̰) 

𝑂𝐻⃗⃗⃗⃗⃗⃗ =
1

2
𝑖̰ + 𝑗̰ +

1

2
𝑘̰ 

|𝑂𝐻⃗⃗⃗⃗⃗⃗ |
2

= (
1

2
)
2

+ 12 + (
1

2
)
2

=
6

4
 

|𝑂𝐻⃗⃗⃗⃗⃗⃗ | = √
6

4
=

√6

2
 

 

17a We want to show that (𝜆1 + 𝜆2)𝑎̰ = 𝜆1𝑎̰ + 𝜆2𝑎̰, where 𝜆1, 𝜆2𝜖ℝ 

𝑎̰ = [

𝑎1

𝑎2

𝑎3

] 

LHS = (𝜆1 + 𝜆2)𝑎̰ 

          = (𝜆1 + 𝜆2) [

𝑎1

𝑎2

𝑎3

] 

         = 𝜆1 [

𝑎1

𝑎2

𝑎3

] + 𝜆2 [

𝑎1

𝑎2

𝑎3

] 

         = 𝜆1𝑎̰ + 𝜆2𝑎̰ 

         = RHS 

 

17b We want to show that 𝜆(𝑎̰ + 𝑏̰) = 𝜆𝑎̰ + 𝜆𝑏̰, where 𝜆𝜖ℝ 

𝑎̰ = [

𝑎1

𝑎2

𝑎3

] 

𝑏̰ = [

𝑏1

𝑏2

𝑏3

] 

LHS = 𝜆(𝑎̰ + 𝑏̰) 
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         = 𝜆 ([

𝑎1

𝑎2

𝑎3

] + [

𝑏1

𝑏2

𝑏3

]) 

          = 𝜆 [

𝑎1

𝑎2

𝑎3

] + 𝜆 [

𝑏1

𝑏2

𝑏3

] 

         = 𝜆 [

𝑎1

𝑎2

𝑎3

] + 𝜆 [

𝑏1

𝑏2

𝑏3

] 

         = 𝜆𝑎̰ + 𝜆𝑏̰ 

         = RHS 
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