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1	 The waiting times for patients at a surgery are recorded in the table.

Waiting time t (minutes) Number of patients

0 < t ≤ 5 7

5 < t ≤ 10 8

10 < t ≤ 15 5

15 < t ≤ 20 5

20 < t ≤ 25 4

25 < t ≤ 30 1

	 Calculate an estimate of the mean waiting time.

Answer ____________ minutes [4]

2	 Expand and simplify

4(2x − 3) − 2(x − 5)

Answer ____________ [2]

fx = 2.5 × 7 + 7.5 × 8 + 12.5 × 5 + 17.5 × 5 + 22.5 × 4 + 27.5 × 1
    = 17.5 + 60 + 62.5 + 87.5 + 90 + 27.5 = 345
Σf = 7 + 8 + 5 + 5 + 4 + 1 = 30
mean = 345 ÷ 30 = 11.5

11.5

4(2x − 3) − 2(x − 5)
= 8x − 12 − 2x + 10
= 6x − 2

6x − 2
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3	 Write 200 as a product of prime factors, using index notation.

Answer _________________ [3]

200

2 100

2 50

2 25

5 5

200 = 2 × 2 × 2 × 5 × 5

23 × 52
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4
2x

2x + 10 x + 20

diagram
not drawn
accurately

	 Form and solve an equation to work out the size of the smallest angle in the  
triangle above.

	 Equation _ __________________________________________________________ [1]

Answer smallest angle = __________° [3]

2x + 10 + 2x + x + 20 = 180

5x + 30 = 180
5x = 150
x = 30
angles: 2x = 60°,  2x + 10 = 70°,  x + 20 = 50°
smallest angle = 50°

50
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5	 The longest side in a right-angled triangle is 12 cm.

	 One of the shorter sides is 4 cm.

	 Calculate the perimeter of the triangle.

	 Give your answer correct to 1 decimal place.

Answer __________ cm [5]

4

x

12

42 + x2 = 122

x2 = 144 − 16 = 128
x = √128 = 11.3137...
Perimeter = 4 + 12 + 11.3137...
               = 27.3137...
               = 27.3 cm (1 d.p.)

27.3
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6	 (a)	 The price of a TV is increased by 20%.

		  In a sale this price is decreased by 20%.

		  By choosing any starting price for the TV, show that the final sale price is lower 
than the starting price.

[3]

	 (b)	 Calculate the overall percentage decrease.

Answer __________ % [2]

	 (c)	 Would the outcome be the same if the 20% decrease was applied first, followed 
by the 20% increase? Justify your answer.

[2]

Starting price £100
20% increase: 120% of £100 = 1.2 × 100 = £120
20% decrease: 80% of £120 = 0.8 × 120 = £96
£96 < £100, so the final sale price is lower than
the starting price.

decrease = 100 − 96 = £4
4/100 × 100 = 4%

4

Yes, it is the same.
£100 × 0.8 = £80, then £80 × 1.2 = £96
0.8 × 1.2 = 1.2 × 0.8 = 0.96 (multiplication can be done
in either order), so it is still a 4% decrease to £96.
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7	 The solid hemisphere has a diameter of 12 cm.

	 Mary says the total surface area is 226 cm2 to the nearest cm2

	 Martha says the total surface area is 339 cm2 to the nearest cm2

	 Explain with reasoning who is correct.

Answer __________________ is correct [4]

radius = 12 ÷ 2 = 6 cm
SA of whole sphere = 4 × π × 62 = 452.389...
curved SA of hemisphere = 452.389... ÷ 2 = 226.194...
base (circle) = π × 62 = 113.097...
total SA = 226.194... + 113.097... = 339.29... = 339 cm2

Mary has only found the curved surface. The solid
hemisphere also has a flat circular base, so the total is 339 cm2.

Martha
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8	 A submarine makes a diving angle of 20° below the horizontal as shown.
	 It travels at a constant speed of 12 m/s.

	 Work out how deep the front end of the submarine is after one minute.

20°

Answer _________ m [4]

9	 Solve the equation  x2 − x − 12 = 0

Answer ________________________ [3]

distance in 1 minute = 12 × 60 = 720 m
sin 20° = d ÷ 720
d = 720 × sin 20°
d = 246.2545...
depth = 246.25 m

246.25

x2 − x − 12 = 0
(x − 4)(x + 3) = 0
x = 4  or  x = −3

x = 4,  x = −3
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10	 Solve

a − 1
4

  +  a + 1
8

  =  3
2

	 Give your answer as a mixed number.

Answer a = _________ [4]

11	 Write down the equation of a line parallel to the line with equation y = 3x + 5

Answer _____________________________ [2]

8 × a − 1
4  + 8 × a + 1

8  = 8 × 3
2

2(a − 1) + (a + 1) = 12
2a − 2 + a + 1 = 12
3a − 1 = 12
3a = 13

a = 13
3  = 4 1

3

4
1
3

parallel lines have the same gradient, m = 3

y = 3x + 1
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12	 After a 7.5% pay rise Mr Jones’ salary was £29 455

	 What was his salary before the pay rise?

Answer £ ______________________ [3]

107.5% = £29 455
100% = 29 455 ÷ 1.075
        = £27 400

27 400
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13	 160 pupils in Year 8 sat a Science examination at the end of the year. 
 
Their results are given in the cumulative frequency table below.

Examination Mark, x Cumulative Frequency

x ≤ 20 8

x ≤ 30 18

x ≤ 40 28

x ≤ 50 51

x ≤ 60 96

x ≤ 70 128

x ≤ 80 150

x ≤ 90 160
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	 (a)	 On the graph paper below draw a cumulative frequency graph for the data given.

[3]

	 (b)	 The pass mark for this examination was 55

		  Use your graph to estimate the number of pupils who passed the examination.

Answer _________ [2]

0 10 20 30 40 50 60 70 80 90 100 110 120

20

40

60

80

100

120

140

160

Mark

Cum.
freq.

73

reading at 55: 73 pupils,   160 − 73 = 87

87
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14	 Stephen wants to survey 50 pupils in his school.

	 The number of pupils in each year group is given in the table below.

Year 8 Year 9 Year 10 Year 11 Year 12

126 161 154 145 170

	 For a stratified sample, how many pupils should Stephen include from Year 8?

	 Show your working out.

Answer __________ [2]

Total = 126 + 161 + 154 + 145 + 170 = 756

Year 8: 126
756  × 50 = 8.333... ≈ 8

8
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15	 a = 3.2 and b = 5.8 are both correct to 1 decimal place.

	 Find

	 (a)	 the minimum possible value of b − a,

Answer __________ [1]

	 (b)	 the maximum possible value of  b
a

Answer _______________________ [2]

min b − a = 5.75 − 3.25 = 2.5

2.5

max b
a  = max b

min a  = 5.85
3.15  = 1.857142857...

1.857142857...
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16	 A is a rectangle of length 8 cm and width 2x cm, and B is a square.

A

8 cm

2x cm B

	 The perimeters of the rectangle and the square are equal.

	 (a)	 Write down an expression in terms of x for the length of the side of the square B.

Answer ________________ [2]

	 The area of the square is 4 cm2 more than the area of the rectangle.

	 (b)	 (i)	 Write down an equation satisfied by x and show that it simplifies to

x2 − 8x + 12 = 0

[3]

perimeter of A = 8 + 8 + 2x + 2x = 16 + 4x
side of square = (16 + 4x) ÷ 4 = 4 + x

4 + x

area of A = 8 × 2x = 16x,   area of B = (4 + x)2

(4 + x)2 = 16x + 4
16 + 8x + x2 = 16x + 4
x2 + 8x − 16x + 16 − 4 = 0
x2 − 8x + 12 = 0
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		  (ii)	 Solve this equation, giving the two possible values of x.

Answer ________________ [2]

x2 − 8x + 12 = 0
(x − 2)(x − 6) = 0
x = 2  or  x = 6

x = 2,  x = 6
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17	 The line l1 passes through the points (−1, −4) and (2, 8).

	 The line l2 is perpendicular to l1 and passes through the point (1, 1).

	 Find the equation of the line l2 in the form y = mx + c.

Answer _________________ [5]

gradient of l1 = 8 − (−4)
2 − (−1)  = 12

3  = 4

gradient of l2 = − 1
4    (since 4 × − 1

4  = −1)

y = − 1
4 x + c

through (1, 1):  1 = − 1
4 (1) + c

c = 1 + 1
4  = 5

4

y = − 1
4 x + 5

4

y = − 1
4 x + 5

4

stemup.co.uk

https://stemup.co.uk


*28GMC4119*

*28GMC4119*

11938.06 R
[Turn over

18	 The diagram shows a sector AOB of a circle, with radius 13 cm and centre O.

	 The point C lies on OB and angle ACO is 90°

	 OC = 5 cm.

O BC

A

13 cm

5 cm

diagram
not drawn
accurately

	 Find the area of the shaded section ABC.

Answer __________ cm2 [8]

cos AOC = 5
13

angle AOC = cos−1(5 ÷ 13) = 67.38°

sector AOB = 67.38
360  × π × 132 = 99.37... cm2

AC2 = 132 − 52 = 169 − 25 = 144
AC = 12 cm

triangle OAC = 1
2  × 5 × 12 = 30 cm2

shaded area ABC = 99.37... − 30
                       = 69.37... = 69.4 cm2

69.4
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19	 Solve the equation

4
x + 3

  −  3
x + 4

  = 1

Answer ___________________________ [6]

4(x + 4) − 3(x + 3)
(x + 3)(x + 4)  = 1

4x + 16 − 3x − 9
x2 + 7x + 12  = 1

x + 7
x2 + 7x + 12  = 1

x + 7 = x2 + 7x + 12
x2 + 6x + 5 = 0
(x + 1)(x + 5) = 0
x = −1  or  x = −5

x = −1,  x = −5
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20	 The table and histogram show information about the length of time 230 pupils spent 
on social media on a week night.

	 No pupil spent more than 120 minutes on social media on a week night.

Length of time in minutes, m Frequency

0 < m ≤ 10 10

10 < m ≤ 20 25

20 < m ≤ 40

40 < m ≤ 60 80

60 < m ≤ 90 60

90 < m ≤ 100

100 < m ≤ 120 10

30

15

From the histogram, 20 < m ≤ 40 bar has frequency density 1.5:
frequency = 1.5 × 20 = 30
90 < m ≤ 100:  230 − (10 + 25 + 30 + 80 + 60 + 10) = 230 − 215 = 15
Frequency densities:  0 to 10: 10 ÷ 10 = 1,   10 to 20: 25 ÷ 10 = 2.5
90 to 100: 15 ÷ 10 = 1.5,   100 to 120: 10 ÷ 20 = 0.5

stemup.co.uk

https://stemup.co.uk


*28GMC4123*

*28GMC4123*

11938.06 R

Fr
eq

ue
nc

y 
D

en
si

ty

Time in minutes

0 20 40 60 80 100 120 140

	 (a)	 Complete the table and the histogram.	 [6]

	 (b)	 Use the histogram to estimate the median time spent on social media.

Answer _________________ minutes [2]

[Turn over

0.5

1

1.5

2

2.5

3

3.5

4

median = 230 ÷ 2 = 115th value
up to 40 minutes: 10 + 25 + 30 = 65
need 115 − 65 = 50 more from the 40 to 60 class (80 pupils)

median = 40 + 50
80  × 20 = 40 + 12.5 = 52.5

52.5
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21

PT V

Q

S

41 °

57 °

diagram
not drawn
accurately

R

	 TV is a tangent to the circle at P.
	 SR = RQ
	 Angle QPV = 41° and angle SQP = 57°
	 Show that SP is parallel to RQ.
	 You must give reasons to justify any angles that you calculate.

[5]

Angle PSQ = 41° (alternate segment theorem)
Angle SPQ = 180 − 57 − 41 = 82° (angles in a triangle add to 180°)
Angle SRQ = 180 − 82 = 98° (opposite angles in a cyclic
                                   quadrilateral add to 180°)
Triangle SRQ is isosceles as SR = RQ, so
Angle SQR = (180 − 98) ÷ 2 = 41° (base angles of isosceles triangle)
Angle PSQ = Angle SQR = 41°, and these are alternate angles,
so SP is parallel to RQ.

stemup.co.uk

https://stemup.co.uk


*28GMC4125*

*28GMC4125*

11938.06 R

22	 (a)	 Factorise 2a2 + 7ab − 4b2

Answer _________________ [2]

	 (b)	 Simplify the following

( x + 1
2x − 1

  +  3x − 4
x − 4

 )  ×  2x − 1
x

Answer _________________ [4]

2a2 + 7ab − 4b2

= 2a2 + 8ab − ab − 4b2

= 2a(a + 4b) − b(a + 4b)
= (2a − b)(a + 4b)

(2a − b)(a + 4b)

= (x + 1)(x − 4) + (3x − 4)(2x − 1)
(2x − 1)(x − 4)  × 2x − 1

x

= x2 − 3x − 4 + 6x2 − 11x + 4
(2x − 1)(x − 4)  × 2x − 1

x

= 7x2 − 14x
(2x − 1)(x − 4)  × 2x − 1

x

= 7x(x − 2)
x − 4  × 1

x

= 7(x − 2)
x − 4  = 7x − 14

x − 4

7(x − 2)
x − 4
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