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1	 Sarah rolls a fair dice and tosses a fair coin.

	 What is the probability that she gets a number less than 5 and a Head?

	 Show your working out.

Answer _____________ [2]

2	 xa × x4 = x12

	 Find the value of a.

Answer a = __________________ [1]

P(less than 5) = 4
6

P(Head) = 1
2

P(less than 5 and Head) = 4
6  × 1

2  = 4
12  = 1

3

1
3

xa + 4 = x12

a + 4 = 12
a = 12 − 4 = 8

8
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3	 The equation  x3 – 12x – 2 = 0  has a solution between 2 and 5

	 Use a trial and improvement method to find this solution, correct to one 
decimal place.

	 You must show all your working.

x x3 – 12x – 2

Answer x = __________________ [4]

3 −11 too small

4 14 too big

3.5 −1.125 too small

3.6 1.456 too big

3.55 0.138875 too big

The solution lies between 3.5 and 3.55
so x = 3.5 correct to one decimal place

3.5
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4	 The table shows the probability of getting each number on a biased dice.

Number on dice 1 2 3 4 5 6

Probability 0.18 0.2 0.3 0.1 0.1 0.12

	 The dice is rolled twice and the numbers are added together.

	 What is the probability of getting a total of 5?

Answer _____________ [4]

Total of 5:  (1, 4), (4, 1), (2, 3), (3, 2)

P(1, 4) = 0.18 × 0.1 = 0.018

P(4, 1) = 0.1 × 0.18 = 0.018

P(2, 3) = 0.2 × 0.3 = 0.06

P(3, 2) = 0.3 × 0.2 = 0.06

P(total 5) = 0.018 + 0.018 + 0.06 + 0.06

                 = 0.156

0.156
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5	 A varies directly as the square of x.

	 When  x = 5,  A = 20

	 Calculate the value of x when  A = 45

Answer  x = _____________ [4]

A = kx2

20 = k × 52

k = 20
25  = 0.8

45 = 0.8x2

x2 = 45 ÷ 0.8 = 56.25

x = √56.25 = 7.5

7.5
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6	 Triangle T is reflected in the line y = x and then enlarged by a scale factor of 12 using 
the centre of enlargement (7, 2).

	 Draw the final image and label it F.

0−1 1 2 3 4 5 6 7 8−2−3−4−5−6−7−8
x

y

1

2

3

4

5

6

7

8

−3

−4

−5

−6

−7

−8

−1

−2

T

[4]

y = x

T′

F

(7, 2)

stemup.co.uk

https://stemup.co.uk


*16GMC8208*

*16GMC8208*

14392

7	 There are 200 students in Year 8 and 160 students in Year 9

	 There are 120 girls in Year 8 and 100 girls in Year 9

	 The probability that a girl plays a musical instrument is 0.3

	 The probability that a boy plays a musical instrument is 0.25

	 A student is taken at random from the students who play a musical instrument.

	 What is the probability that it is a boy?

Answer _____________ [4]

Boys: Year 8  200 − 120 = 80,  Year 9  160 − 100 = 60

Girls = 120 + 100 = 220,   Boys = 80 + 60 = 140

Girls who play = 0.3 × 220 = 66

Boys who play = 0.25 × 140 = 35

Total who play = 66 + 35 = 101

P(boy) = 35
101

35
101
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8	 (a)	 Athletes at a fitness course complete two fitness tests.

		  The probability of passing the first test is 0.6

		  If the athlete passes the first test, the probability of passing the second test is 0.75

		  If the athlete fails the first test, the probability of passing the second test is 0.45

		  Complete the tree diagram.

0.6

Pass

[1]

	 (b)	 Work out the probability of an athlete passing only one of the tests.

Answer _____________ [2]

Fail
0.4

Pass

Fail

Pass

Fail

0.75

0.25

0.45

0.55

P(pass, fail) + P(fail, pass)
= 0.6 × 0.25 + 0.4 × 0.45
= 0.15 + 0.18 = 0.33

0.33
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9	 (a)	 Draw the graph of  A = (1.5)x  for values of x between 0 and 4

0 1 2 3 4 5
x

A

6

5

4

3

2

1

0

[3]

x

A

0

1

1

1.5

2

2.25

3

3.375

4

5.0625
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	 (b)	 Use the graph to find when the initial value of A has trebled in value.

Answer  x = _____________ [1]
	

	 (c)	 By drawing a suitable line on the graph, estimate the instantaneous rate of 
increase in the value of A when x = 3

Answer _______________________________ [2]

Initial value: x = 0,  A = 1.50 = 1
Trebled:  A = 3 × 1 = 3
From the graph, A = 3 when x ≈ 2.7

2.7

Tangent drawn at (3, 3.375)
Points on tangent: (2, 2.0) and (4, 4.75)
gradient = (4.75 − 2.0) ÷ (4 − 2) = 2.75 ÷ 2 = 1.375

1.4
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10	 PQ is a chord of the circle  x2 + y2 = 160

	 (4, 8) is the midpoint of PQ.

Q

P

	 (a)	 What is the gradient of the radius of the circle which passes through (4, 8)?

Answer __________________ [1]

	 (b)	 The radius intersects the chord at right angles.

		  Show that the equation of the chord PQ is  2y + x = 20

		  			  [3]

gradient of radius = 8 − 0
4 − 0  = 8

4  = 2

gradient of chord = −1
2    (2 × −1

2  = −1)

y = mx + c through (4, 8):

8 = −1
2  × 4 + c

8 = −2 + c   so   c = 10

y = −1
2 x + 10

2y = −x + 20   so   2y + x = 20

2
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	 (c)	 Find the coordinates of P and Q.

Answer _____________ and _____________ [5]

[Turn over

x = 20 − 2y

(20 − 2y)2 + y2 = 160

400 − 80y + 4y2 + y2 = 160

5y2 − 80y + 240 = 0

y2 − 16y + 48 = 0

(y − 12)(y − 4) = 0

y = 12  or  y = 4

y = 12:  x = 20 − 24 = −4

y = 4:    x = 20 − 8 = 12

(−4, 12) (12, 4)
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11	 Calculate the angle between the space diagonal PQ and the base of the cuboid.

3 cm

3 cm

4 cm
Q

P

Answer _____________° [3]

Base diagonal = √(32 + 42) = √25 = 5 cm

tan θ = 3
5  = 0.6

θ = tan−1(0.6) = 30.96375...°

30.96
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12	 Work out the area of ABCD.

A

B

C

D

80°

75°

6 cm

10 cm

9 cm

diagram not 
drawn accurately

Answer __________________  cm2 [6]

Area ACD = 0.5 × 6 × 9 × sin 80° = 26.5898... cm2

AC2 = 62 + 92 − 2 × 6 × 9 × cos 80°

AC2 = 98.24599...

AC = 9.911911... cm

sin ACB ÷ 10 = sin 75° ÷ 9.911911...

sin ACB = 10 × sin 75° ÷ 9.911911... = 0.974510...

angle ACB = 77.03571...°

angle BAC = 180° − 75° − 77.03571...° = 27.96428...°

Area ABC = 0.5 × 10 × 9.911911... × sin 27.96428...°

               = 23.23952... cm2

Area ABCD = 26.5898... + 23.23952...

                 = 49.829330...

49.83
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