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Answer all questions in the spaces provided box

1 Here are two right-angled triangles.
Not drawn
accurately
cm
6cm Y
X ] X
10 cm 15 cm
Circle the value of y.
[1 mark]

11 75 @ 4

2
2 Work out the value of (1%)
Circle your answer.
[1 mark]
14 3l 24
9 9
3 Work out the arc length, in metres, of a semicircle of radius 6 metres.
Circle your answer.
[1 mark]

30 1271 1870
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02

stemup.co.uk


https://stemup.co.uk

4 Circle the fraction that is equivalentto 4.625

[1 mark]
39 185 1
8 4 4
5 (a) Write 0.00097 in standard form.
[1 mark]
Answer 9.7 x 107°
5
5 (b)  Workout 319
4 x10
Give your answer as an ordinary number.
[2 marks]

(3 +4) x0° +103)

= 0.75 x 10

=75

Answer 78
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6 (a)

Anna plays a game with an ordinary, fair dice.

If she rolls 1 she wins.

If she rolls 2 or 3 she loses.

If she rolls 4, 5 or 6 she rolls again.

When she has to roll again,

if she rolls an odd number she wins

if she rolls an even number she loses.

Complete the tree diagram with the four missing probabilities.

First roll

N [—

-~

2or3

4,50r6

Second roll

Odd

Even

[2 marks]

0 4
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Do not write

6 (b) Is Anna more likely to win or to lose?
You must work out the probability that she wins.

P(lwin) = P(1) + P(4, S or é then odd)

outside the
box

[4 marks]

N S S S
62726 ¢4

g, _S _7
P(lose) = | 5 =73

Z .3 so Anna is more likely to lose

12 12

Turn over for the next question
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7 Three friends arrive at a party.
Their arrival increases the number of people at the party by 20%

In total, how many people are now at the party?

[2 marks]
20% of the people at the start = 3
100% = 3 x S = 1S people at the start
IS+ 3=18
Answer 18
8 Work out the value of (3" + 3% + (32 x 3)
[3 marks]

3/2+35=312—S=37

3?x3=33

3 +3=3"

3%=3x3x3x3=238|

Answer e

06

stemup.co.uk

I1B/M/Jun19/8300/1H

Do not write
outside the
box


https://stemup.co.uk

Do not write
outside the

.. .. . . b

9 A shaded semicircle is inside a circle as shown. X

Not drawn
accurately

10cm

/

£

<~—8cm—

The radius of the circle is 10 cm
The diameter of the semicircle is 8 cm
How many times bigger is the unshaded area than the shaded area?

[4 marks]
Area of circle = 1t x 10> = 1007t

Area of semicircle = T x 4> = 2 = |6+ 2 = 37

Unshaded area = 100t — 811 = 92110

2 +8m =928 =15

Answer 1.5

Turn over for the next question

Turn over »
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10 The number of items, n, made in 1 hour by a machine is givenby n= ?

t is the time in minutes the machine takes to make one item.

The value of ¢ changes for different types of item.

10 (a) On the grid below, draw the graph of n = ? for values of ¢ from 1 to 4

70

60
t|l 2

[2 marks]

3 4

50 " ‘ 60 30

Number of items, n,

made in 1 hour 401

30+
20+

10

0 . ! . x
0 1 2 3 4

Time, ¢, (minutes)
to make one item

Y

10 (b) The machine takes 3 minutes 30 seconds to make one item.
Use your graph to estimate the value of n.

3 min 30 s = 3.5 min

Answer 17

20 1S

[2 marks]

0 8
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1 Ed and Fay shared £330 in theratio 7:4
Ed gives Fay some of his money.

Fay now has the same amount as Ed.

How much does Ed give Fay?
[3 marks]

330+ (7+4)=330<1 =30

Ed: 7 x 30 = £210 Fay: 4 x 30 = £120

Same amount each: 330 ~ 2 = £16S

Ed gives Fay 210 — 165 = £4S

Answer £ 48

12 The next term of a sequence is made by adding the previous two terms.

Which of these sequences follows this rule?

Circle your answer.
[1 mark]

0 3 -3 0 -3 -1 -1 -2 -3 1

Do not write
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13 The triangular cross section of a prism is an isosceles right-angled triangle.

xcm

The volume of the prism is 102 cm®

Use approximations to estimate the value of x.

You must show your working.
[3 marks]

102 % 100 and 814 = 8

Volume = area of triangle x length

100 = (x x x + 2) x 8 = gx?

X =100+ 4 =28

X =425 =S5

Answer

stemup.co.uk
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14 Here is a quadrilateral. box
Not drawn

y accurately
a=90° and a:b=5:3
x:y=1:3
Show that b =x

[3 marks]

a:b=5:3and a=90°so | part =90 ~ § = 18°

b=3xI18=254°

Angles in a guadrilateral add up to 360°

Xx+y=360-90 - 54 = 2/6°

x:y=1:3s0x=216<+4=54 (y=3x54=162°)

b = 54° and x = S4°, so b = x

Turn over »
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15 Here is some information about the test marks of 120 students.
Mark, m O<m<g10 | 10<m<g20 | 20<m<30  30<m<40  40<m<50
Frequency 20 28 40 20 12
15 (a) Complete the cumulative frequency table.
[1 mark]

Mark, m m<10 m< 20 m < 30 m < 40 m < 50

Cumulative

frequency 20 48 g8 108 120
15 (b) Draw a cumulative frequency graph.

[2 marks]
A
120 —%
100 »
Cumulative &6 /"
frequenc /
q y 60
40 -
20 R
0 >
0 10 20 30 40 50
Mark, m

12

stemup.co.uk

I1B/M/Jun19/8300/1H

Do not write
outside the
box


https://stemup.co.uk

13

Do not write
outside the
15 (c) Students who scored 15 marks or fewer take another test. box
Use your graph to estimate how many students take another test.
[2 marks]
Reading up from 1S marks to the curve gives 33
Answer 33
16 Simplify fuly ~ 2X=8*" 8x”
12x -6
[3 marks]
Numerator: 4x — 8x* = 4x(I — 2x)
Denominator: 12x — 6 = 6(2x — 1)
and (1 — 2x) = -(2x = 1)
4x(l —2x) _ —-4x _  2x
6(2x-1) ~ 6 ~ 3
_2
Answer 3
Turn over for the next question
8
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17

17 (a)

17 (b)

Toby is forming and solving equations.

The product of half of a number and three more than the number
is the same as
the square of the number

Toby uses y to represent the number.

Write an equation that Toby could form.

[2 marks]
half the number = y = 2, three more than it = y + 3
product of these = square of the number
! _ 2
Answer ?y(y+3) =Y
Toby forms another equation.
9
x _—
8x
He wants to work out the values of x.
Here is his working.
9
x - —
8x
8x*=9
8x =3 or 8 =-3
_3 _ 3
X=— orx=——
8 8
What error has he made in his working?
[1 mark]

He square rooted 8x* as if it were (3x)°. He should divide

by 8 first: x* =9+ 3,50 x = +/(9 = 8)

1 4
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18

18 (a)

18 (b)

19

Here is an identity.
W=y = @+ ))x-y)

Use the identity to work out the value of 1932 — 72

You must show your working.

[2 marks]
1932 — 72 = (193 + 7)(193 - 7)
= 200 x 186
=2 x |8600 = 37200
Answer 37200
Factorise 100a° — 8152
[1 mark]
Answer (10a + 9b)(10a — 9b)
Circle the fraction that is equivalent to O.i
[1 mark]

i 1 il
99 10 100

Do not write
outside the
box
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20 A, B and C are points on a circle. box
CD is a tangent.
Not drawn
accurately
D
A
C
B
20 (a) Assume that triangle ABC is isosceles with AC = BC
Prove that AB is parallel to DC.
[4 marks]

Let angle ABC = x

AC = BC so angle BAC = angle ABC = x

(base angles of an isosceles triangle are equal)

Angle ACD = angle ABC = x (alternate segment theorem)

So angle BAC = angle ACD = x

These are alternate angles between AB and DC, and they

are equal, so AB is parallel to DC

(alternate angles are equal on parallel lines)

I1B/M/Jun19/8300/1H
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20 (b) In fact, triangle ABC is equilateral.

Tick the two boxes for the statements that must be correct.

v

v

AB is parallel to DC

AC bisects angle BCD

AC bisects angle BAD

21 Solve the simultaneous equations

2x+3y=5p

where p is a constant.

y=2x+p

Give your answers in terms of p in their simplest form.

2x + 3Qx +p) = Sp

[1 mark]

[4 marks]

2x + 6x + 3p = Sp

Do not write
outside the
box
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22 ABC and ACD are triangles.

k is a constant.

Not drawn
accurately

22 (a) Showthat CD =6a+4.5b
[1 mark]

CB=CA+AD
=-3b + 6a + 7.5b

6a + 4.5b

\

22 (b) BCD is a straight line.

Work out the value of k.

You must show your working.
[3 marks]

BC=BA+AC=ka + 3b
BCD is a straight line so BC is a multiple of CB

k:6=3:48

k=6x3+65=18+65=4¢
(so BC = 4a + 3b)

Answer 4

1 8

stemup.co.uk I1B/M/Jun19/8300/1H


https://stemup.co.uk

19

2
23 Simplify 8%+ 325
Give your answer in the form 2" where m is an integer.
[3 marks]
29 = (23)‘1 = 202
32 = 25) so 3225 = (25)2/5 =22
212 £ 22 = gl2-2 = ylo
Answer 210
24 f(x) = sin(x — 90°)
Circle the value of f(0°)
[1 mark]

Turn over for the next question
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25 P (4, 8) is a point on a circle, centre O.
The tangent at P intersects the axes at points A and B.

VA Not drawn
accurately
B
P(4,8)
0 A x
25 (a) Show that the gradient of the tangent is —%
[2 marks]

Gradient of OP = (8 = 0) + (4 -0) =8+ ¢ =2

The tangent is perpendicular to the radius OP,

so (gradient of tangent) x 2 = —|

gradient of tangent = - + 2 = _—é

2 0 I1B/M/Jun19/8300/1H
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25 (b) Work out the length AB.
Give your answer in the form a+/5 where ais an integer.

You must show your working.

[4 marks]

Tangent: y = —é X +c

AtP (4 8):8=-2+¢ soc=10

B = (0, 10)

AtA y=0 0=-x<2+10 s0x =20

A = (20, 0)

AB? = 20 + 10° = 400 + 100 = S00

AB = 500 = 100 x S) = 105

Answer 10/S units

Turn over for the next question

Do not write
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26 The turning point of the graph y = (x + a)2 + b has x-coordinate —2
(3, 1) is another point on the graph.

Work out the y-coordinate of the turning point.

Turning point of (x + a)? + b is at x = —a

[3 marks]

x=-2,50a=2 y=K+2)+b

(3, 1) on the graph: 1 = 3+ 2)*> +b

| =25 +b

b = -24

Turning point is (-2, —24)

Answer =29

2 2
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27

Angle x is acute.

cos x = sin 60° x tan 30°

Work out the size of angle x.

You must show your working.
[3 marks]

: V3 /
60° =——and tan 30° = —
sin and tan NG

2
31
cos x =5 X —z = 5
X = cos"i = 60°
= 5 =
Answer 60 degrees

END OF QUESTIONS
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