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2 4

=

5 3

⎛ ⎞

⎜ ⎟
⎜ ⎟
⎝ ⎠

A  

3 4

=

5 2

−

−

⎛ ⎞

⎜ ⎟
⎜ ⎟
⎝ ⎠

B         

 

 (a) Work out AB. 

 

 

 

 

 

 

 

 

 

 

 

 

 Answer(a)   [2] 

 

 

 (b) Find  | B |, the determinant of B. 

 

 

 

 

 

 

 

 

 Answer(b)   [1] 

 

 

 (c) I is the (2 × 2) identity matrix.  

  Find the matrix C, where C = A – 7I . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Answer(c)   [2] 
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4 (a)  

   A =  ⎟

⎠

⎞
⎜

⎝

⎛

54

32

 B = ⎟

⎠

⎞
⎜

⎝

⎛

7

2

 C = ( )21  

 

  Find the following matrices. 

 

 (i) AB 

 

 

 

 

 Answer(a)(i)  [2] 

 

 

 (ii) CB 

 

 

 

 

 Answer(a)(ii)  [2] 

 

 

 (iii) A
-1

, the inverse of A 

 

 

 

 

 Answer(a)(iii)  [2] 

 

 (b) Describe fully the single transformation represented by the matrix  ⎟

⎠

⎞
⎜

⎝

⎛

1
_

0

01

. 

 

 

 

 

 

 

 

  Answer(b)   [2] 

 

 

 (c) Find the 2 by 2 matrix that represents an anticlockwise rotation of 90° about the origin. 

 

 

 

 

 

Answer(c) 

⎟
⎟

⎟

⎟

⎟

⎠

⎞

⎜
⎜

⎜

⎜

⎜

⎝

⎛

 

 [2] 
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10 In a flu epidemic 45% of people have a sore throat. 

 If a person has a sore throat the probability of not having flu is 0.4. 

 If a person does not have a sore throat the probability of having flu is 0.2. 

 

Sore
throat

No sore
throat

Flu

No flu

No flu

Flu

0.45
0.4

0.2

 

 

 Calculate the probability that a person chosen at random has flu. 

 

 

 

 

 

 Answer   [4] 

 

 

11 Work out. 

 

 (a) 

2

34

12

⎟

⎠

⎞
⎜

⎝

⎛
 

 

 

 

 

 

 

Answer(a) 

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

 

 

[2] 

 

 

 (b) 

1

34

12

−

⎟

⎠

⎞
⎜

⎝

⎛
 

 

 

 

 

 

 

Answer(b) 

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

 

 

[2] 
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20 (a) N = ⎟

⎠

⎞
⎜

⎝

⎛

6

2

. The order of the matrix N is 2 × 1. 

 
 P = (1    3). The order of the matrix P is 1 × 2. 

 

 (i) Write down the order of the matrix NP. 

 

 

 

 

 

 

 

 Answer(a)(i)   [1] 

 

 (ii) Calculate PN. 

 

 

 

 

 

 

 Answer(a)(ii)   [1] 

 

 

 (b) M = ⎟

⎠

⎞
⎜

⎝

⎛

42

32

. 

 
 Find M

–1

, the inverse of M . 

 

 

 

 

 

 

 

 

 

 

 

 Answer(b) M
–1

 =   [2] 
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 M = 

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛ −

32

45

 

 

 Find 

 

 (a) M
2 , 

 

 

 

 

 

Answer(a)

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

 

 

[2] 

 

 

 (b) 2M , 
 

 

 

Answer(b)

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

 

 

[1] 

 

 

 (c) |M| , the determinant of M, 

 

 

 

 

 Answer(c)   [1] 

 

 

 (d) M
O1

. 

 

 

 

 

 

 

 

Answer(d)

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

 

 

[2] 
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y

x
1 2 3 4 5 6 7 8 9

3

2

1

0

–1

–2

A

D

B A' B'

A″ B″

C D' C'

D″ C″
 

 

 (a) Describe the single transformation which maps ABCD onto A' B' C' D'. 

 

 Answer(a)   [3] 

 

 (b) A single transformation maps A' B' C' D' onto A" B" C" D". 

 Find the matrix which represents this transformation. 

 

 

Answer(b) 

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

 

 

[2] 

 

 

18 A = 

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

0

1

1

0

 B = 

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

−

−

01

10

 

 

 On the grid on the next page, draw the image of PQRS after the transformation represented by BA. 
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y

x
1 2 3 4 5 6 7 8 9

3

2

1

0

–1

–2

A

D

B A' B'

A″ B″

C D' C'

D″ C″
 

 

 (a) Describe the single transformation which maps ABCD onto A' B' C' D'. 

 

 Answer(a)   [3] 

 

 (b) A single transformation maps A' B' C' D' onto A" B" C" D". 

 Find the matrix which represents this transformation. 

 

 

Answer(b) 

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

 

 

[2] 

 

 

18 A = 

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

0

1

1

0

 B = 

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

−

−

01

10

 

 

 On the grid on the next page, draw the image of PQRS after the transformation represented by BA. 
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RS

y

x
10 2 3 4 5 6 7–7 –6 –5 –4 –3 –2 –1

4

3

2

1

–1

–2

–3

–4
 

 [5] 

 

 

19 f(x) = x
2

 + 1 g(x) =  

3

2+x

 

 

 (a) Work out ff(O1). 

 

 

 

 

 

 Answer(a)   [2] 

 

 (b) Find gf(3x), simplifying your answer as far as possible. 

 

 

 

 

 

 Answer(b) gf(3x) =   [3] 

 

 (c) Find g
O1

(x). 

 

 

 

 

 

 

 

 

 Answer(c) g
O1

(x) =   [2] 

 

 Question 20 is printed on the next page.
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21 Simplify the following. 

 

25

20

2

2

−

−−

h

hh

 

 

 

 

 

 

 

 

 

 

 

 

 

 Answer   [4] 

 

 

 

22 (a) M = 

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

− 11

23

 

 

 Find M
–1

, the inverse of M. 

 

 

 

 

 

Answer(a) 

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

 

 

[2] 

 

 (b) D, E and X are 2 × 2 matrices. 

 I is the identity 2 × 2 matrix. 

 

 (i) Simplify DI. 

 

 

 

 Answer(b)(i)   [1] 

 

 (ii) DX = E 

 Write X in terms of D and E. 

 

 

 

 Answer(b)(ii) X =   [1] 
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6 (a) a = ⎟

⎠

⎞
⎜

⎝

⎛−

3

2

 b = ⎟

⎠

⎞
⎜

⎝

⎛

− 7

2

 c = ⎟

⎠

⎞
⎜

⎝

⎛−

21

10

 

 

 (i) Find 2a + b. 

 

 

 

 

 

 

 

Answer(a)(i)

⎟

⎟

⎟

⎠

⎞

⎜

⎜

⎜

⎝

⎛

 

 

[1] 

 

 (ii) Find ö=b ö. 

 

 

 

 

 

 

 

 Answer(a)(ii)   [2] 

 

 (iii) ma + nb = c 

 

 Find the values of m and n. 

 Show all your working. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Answer(a)(iii) m =    

 

  n =   [6] 

 


