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Answer all questions in the spaces provided.

1 (a) Work out 0.7 x 0.5

7x$§ =35
0.7 x 0.5 = 0.35

Answer

1 (b) Work out % +3

Answer

1 (c) Work out 27 + 0.6

27+ 0.6 =270 + 6
=4S

Answer

0.3$

45

[1 mark]

[1 mark]

[1 mark]
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2 Solve 2x <26
[1 mark]

2x < 26
X <26+ 2

Answer x <13

2
3 Work out the value of (%j

Give your answer as a mixed number.
[1 mark]

3% 9 /
2757 °%%

,\
| w
~
1
|
|

o=

Answer

Turn over for the next question
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4 ABC, BD and BE are straight lines.
D Not drawn
accurately
E
A B C
angle EBD =5 x angle ABE
angle DBC = 3 x angle ABE
Work out the size of angle EBD.
[3 marks]

Let angle ABE = x

angle EBD = Sx, angle DBC = 3x

x + Sx + 3x = 180  (angles on a straight line add to 180°)
9% = 180, sox =180 ~ 9 =20

angle EBD = § x 20 = 100°

Answer 100 °

Do not write
outside the
box
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5 Two prime numbers are multiplied together.

The answer is an even number between 50 and 60

Complete the calculation.

2 X 29 = $¥

Even answer, so one of the primes must be 2
Even numbers §2, §4, 56, $8: = 2 gives 26, 27, 28, 29

Only 29 is prime, so 2 x 29 = §8

6 Andrew and Bruce share some money in the ratio 5 : 6
Bruce gets £96

Andrew gives % of his share to Carl.

Bruce gives % of his share to Carl.

How much money does Carl receive?

Bruce gets 6 parts = £96, so | part = 96 +~ 6 = £16
Andrew gets S parts = § x 16 = £80

Andrew gives 80 + 4 = £20 to Carl

Bruce gives 96 + 3 x 2 = 32 x 2 = £64 to Carl

Carl receives 20 + 64 = £384

Answer £ 4

[3 marks]

[4 marks]

Do not write
outside the
box

05

stemup.co.uk

Turn over »

1B/M/Jun23/8300/1H



https://stemup.co.uk

Do not write
outside the

7 2% x 3 x 52 =600 o

Work out the value of a.

You must show your working.
[3 marks]

3x852=3x25=7§
2% x 75 = 600

20 =600+75=238
g§=2x2x2=2

soa =3

8 Expand and simplify fully 5(3x +4)—-2(x — 1)
[2 marks]

S(Bx + 4) = 15x + 20
“2(x - 1) = -2x + 2
ISx + 20 — 2x + 2

= 13x + 22

Answer 13x + 22

0 6
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9 Erika tries to sketch the graph  y= —  with x#0
X
YA
0 X
Make two different criticisms of her sketch.
[2 marks]
Criticism 1 The graph touches the y-axis, but x # 0,
so the curves should never meet the y-axis (x = 0).
Criticism 2 For negative x, y = l/x is negative, so the left
branch should be below the x-axis (bottom-left), not top-left.
7

Turn over »
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10 Sunita is x years old. box
Beth is one year younger than Sunita.

Joel is double Sunita’s age.
The mean of their ages is 5

How old is Joel?
[5 marks]

Sunita = x, Beth = x — 1, Joel = 2x
Total of ages = mean x 3 = § x 3 = |§

x+ (=1 +2x=1S§

G — | = IS
a9x = 16
X=4

Answer g

0 8
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11

11 (a)

11 (b)

11 (c¢)

The Venn diagram represents 100 items.

11

Write down P(A N B)

13
Answer 100
Work out  P(A")
Not in A: 498 + ]| = 59
P(A') = 59 out of 100
59
Answer 100
Work out P(A U B)
In AorB: 28 + 13+ 48 = 39
(or 100 — 11 = 89)
29
Answer 100

[1 mark]

[1 mark]

[1 mark]
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10

12 (a) a x 10" is a number in standard form.

Complete the inequality for the value of a.

12 (b) b x 10" is the number 7200 written in standard form.

Work out b x 107"
Write your answer as an ordinary number.

7200 = 7.2 x 103
sob=72andn =3
bx 07" =72x]03
=72 <+ 1000

= 0.0072

Answer 0.0072

[1 mark]

[2 marks]

Do not write
outside the
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11

13 (a)

13 (b)

Here is a number machine.

Input

Show that when the input increases by 2 the output increases by 2a.

Input x:  output = ax + b

Input x + 2:  output = a(x + 2) + b
=ax +2a+b

Increase = (ax + 2a + b) — (ax + b)
= 2a

So the output increases by 2a

f(x)=kx?> where k is a constant.

N | o
I
w

Kai says that % is equal to f(3) because

Is he correct?

Show working to support your answer.

£(6) = k x 62 = 36k, £(2) = k x 2% = 4k
7(6) _ 36k _,

£f2) ~ a4k ~

£f(3) = k x 32 = 9k

9 # 9k (they are only equal when k = 1)

No, he is not correct.

Output

[2 marks]

[2 marks]

11
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14 Here is a list of 11 whole numbers in numerical order. box

The lower quartile, median, upper quartile and highest value are missing.

5 | 8 |12 13|19 |24 |25 |28 | 30| 34 | 4l

e median =2 x lower quartile
e upper quartile = 2.5 x lower quartile

e range = 2 x interquartile range

Complete the list.
[2 marks]

L® is the 3rd value, median the 6th, UQ the 9th
LQ between 8 and 13; try LQ = 12

median = 2 x 12 =24, UVQ = 2.5 x 12 = 30

2 x 18 = 36

\

IQR = 30 — 12 = 18, range
highest = S + 36 = 4]

1B/M/Jun23/8300/1H
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13

15 ABCD is a trapezium.
All four sides are different lengths.
AB is parallel to CD.

The diagonals intersect at X.

For each statement, tick the correct box.

True
Triangles AXB and CXD are similar \/
Triangles AXD and BXC are congruent
Angle ADB = angle BDC
Area of triangle ABC = area of triangle ABD \/

Turn over for the next question

13

stemup.co.uk

May be true
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[4 marks]
Not true
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14

16 Solve the simultaneous equations

2x—-5y=13
3x+4y=28

2x =Sy =13 (x4) 8x — 20y = S2

W+b4y=8 (xS)  ISx+ 20y =40

Add: 23x = 92
x=92+23=4

Substitute:  2(4) — Sy = 13
8- Sy =13

=Sy =S

y=-l

Checl: 3(4) +4(-1) =12 -4 =38 v

[4 marks]

1 4
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15

17

A solid hemisphere has radius x.

A solid cylinder has radius 3x and height x.

Surface area of a sphere = 4702

where r is the radius

Work out the ratio
total surface area of the hemisphere : total surface area of the cylinder
Give your answer in its simplest form.

You must show your working.

Hemisphere: curved = GTx* + 2 = 21x%,  flat = X
total = 21x% + T = 37x?

Cylinder: two ends = 2 x T(3x)? = 2 x 9 = I3TX°
curved = 2T x 3x x x = 6T

total = 18TxX? + 6Tx® = 24TX°

3mx? ¢ 247X

=3:24=1:%8

Answer / : 3

[3 marks]

15
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16

18

19

6<¥x <7

Circle the possible value of x.

1.9

20

45

[1 mark]

Work out how many 5-digit odd numbers can be made using these digits once each.

Do not list them.

Last digit must be odd: 7 or @ (2 choices)

gx3x2x|x2=¢4g

Answer

4%

[2 marks]
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20 K, L and M are weights.
Both of the scales balance exactly.

JAN
I LIRAVAN

How many M weights are needed to balance one L weight?
[3 marks]

Left scale: 3K = gL
L+ 2M

\

Right scale: K
Substitute:  3(L + 2M) = 4L
3L + 6M = 4L

6M =L

Answer 6

Turn over for the next question

Turn over »
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18

21 Express x’—6x—15 intheform (x—a)>—b where a and b are integers.

X2 —éx-15=K-3)2-9-15
=(x-3)?-2¢4

Answer (x — 3)> - 24

22 a=\/§ and b=\/§

Match each expression to its value.

One has been done for you.

2

3
a2

6

a+b

36

ab
)
b
a
10+/20

a+b=12+32=082, ab=+36=6, ba=+4=3

[2 marks]

[3 marks]
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23 Write 0.13 as a fraction in its simplest form. oo
[3 marks]
x = 0.1333...
10x = 1.333...
100x = 13.333...
100x — 10x = 13.333... — 1.333...
W0x = 12
o2 _2
Q0 IS
2
Answer 1S
3

Turn over »
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20

24

Points P, Q and R (8, 22) form a triangle.

VA
R (8, 22)

Not drawn
accurately

PQ is a horizontal line, with P on the y-axis.
Angle PRQ is a right angle.
The gradient of PR is 2

Work out the coordinates of Q.

PR: y = 2x + ¢ through R(8, 22)

22=2x8+¢ soc=6 P = (0, 6)

-

R® is perpendicular to PR: gradient of RQ = —I

RQ: y=-05x+c¢, 22=-05x8+c
22 = -4 +¢, soc=26

RQ: y = —05x + 26

® is level with P, so y = 6: 6 = —0.5x + 26
0.5x = 20

X = 40

Answer ( 40 )

=Y

[5 marks]

+2=-0S$

2 0
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21

25

4sin 30° — tan 45°

Show that can be written as tan x, where x is an acute angle.
2 cos 30°
[4 marks]
sin 30° = é , tan 45° = |, cos 30° = ?

Nuwmerator: 4 Xé— l=2-1=

Denominator: 2 xg = 43

4 sin 30° — tan 45° _ | _ A3 _ 0
2 cos 30° =5 "3 - tan 30

So it equals tan x with x = 30° which is acute.

Turn over for the next question
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26 A circle, centre O, has circumference 207tcm box
Q is a point on the circle.

OPQR is a square.

Not drawn
accurately

perimeter of the square : circumference of the circle = \/; : 7T where a is an integer.

Work out the value of a.

You must show your working.
[4 marks]

Circumference 21tr = 207, sor = 10 em = 0Q
Side of square = s: s> + s> = 10> (Pythagoras)
2s? =100, s*> =50

s = 450 = 542

Perimeter = § x 542 = 2042

2012 : 20T =42 T

soa=2

1B/M/Jun23/8300/1H
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23

27 A journey has two stages.
Distance A;/:;:ge Time
km) ' kmm) (M)
30
Stage 1 30 a —
30
Stage 2 30 b 5
. . . 2ab
Show that the average speed for the whole journey, in km/h, is "y
a

Total distance = 30 + 30 = 60 km

30

30 _ 30b +30a _ 30(a + b)

Total time :74— = > >

Average speed = total distance + total time = 60 +

- 40 x ab _ 60ab

30(a + b) ~ 30(a + b)

_ 2ab
Ta+b

km/h as required

END OF QUESTIONS

[3 marks]

30(a + b)
ab
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There are no questions printed on this page
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