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Instructions

e Use black ink or ball-point pen.

e Answer all questions.

e Answer the questions in the spaces provided

e Calculators must not be used

Information

e There are 22 questions on this paper

e The total mark for this paper is 80

e The marks for each question are shown in brackets

— use this as a guide as to how much time to spend on each question.
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e Read each question carefully before you start to answer it.

e Keep an eye on the time.
e Try to answer every question.

e Show all of your working out.







Higher Tier Formulae Sheet

a and volume

| —————
| | Perimeter, are
1 Where a and b are the lengths of the parallel sides
and 7 is their perpendicular separation:

£l 1

2m+mh

Area of a trapezium =
\ Volume of a prism
Where 7 is the radius and d is the diameter:

Circumference of a circle = 2nr = 7d

L Area of a circle = T _
2 Pythagoras’ Theorem and Trigonometry
c
a
A
b
C
b a
A B
c
- Compound Interest
Where P is the principal amount, 7 is the interest

rate over a given period and 7 is
that the interest is compounded:

number of times

r n
Tot d=P |1+—
otal accrue ( T 0)

— area of cross section X length |

" probability

 END OF EXAM AID
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| Quadratic

{

| The solution of al+bxtc=0
‘ where a #0
L= _p+~Jb* —4ac
2a
In any righf-anéled triangié where a, bAaﬁd'.é ;; |

the length of the sides and ¢ is the hypotenuse:
ld+=c

In any right-angled triangle ABC where
a, b and c are the length of the sides and
¢ is the hypotenuse:

a
tan A=—

cosA=2
s b

§ a
sind=—
C

In any triangle ABC where a, b and ¢

are the length of the sides:
) a b s
sine rule; ——=—"—%="
sind sinB sm C
cosine rule: a® = b* + c* —2bc cos A

Area of triangle = —12— absinC

" Where P (4) is the probability of outcome 4
and P (B) is the probability of outcome B:

P@4mByst)+Pan—P@4mdB)

P(dandB)=P U given BFE)
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4 At the end of 2017
the value of Tamara’s house was £220 000
the value of Rahim’s house was £160 000

At the end of 2019
the value of Tamara’s house had decreased by 20%
the value of Rahim’s house had increased by 30%

At the end of 2019, whose house had the greater value?
You must show how you get your answer.
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(Total for Question 4 is 4 marks)
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5 ' Rosie, Matilda and Ibrahim collect stickers.
Sl

number of stickers  number of stickers number of stickers _ 4‘_' 7 15 =

Rosie has : Matilda has Ibrahim has

Ibrahim has 24 more stickers than Matilda.

Ibrahim has more stickers than Rosie.
How many more?

(Total for Question 5 is 3 marks)
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The cross section of the prism is a right-angled triangle.
The base of the triangle has length 5 cm

The prism has length 25 cm
The prism has volume 750 cm?

Work out the height of the prism.
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7 The diagram shows a cube with edges of length xcm and a sphere of radius 3 cm.

L e
’
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4
z
4
s

xcm Surface area of
sphere = 47zr?

The surface area of the cube is equal to the surface area of the sphere.

Show that x = /kz where k is an integer.
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(Total for Question 7 is 4 marks)
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8 Solve x*=5x+24
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(Total for Question 8 is 3 marks)
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(b) Find the value of 3 x 36x 3

9 (a) Write down the value of 7°

|+ 66— 6
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(Total for Question 9 is 4 marks)
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(c) Find the value of 27
(d) Find the value of 273
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~ | 10 The diagram shows a shape made from 6 identical squares.

The total area of the shape is 5406 cm?

(a) Find an estimate for the length of one side of each square.
Give your answer correct to the nearest whole number.
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(b) Is your answer to part (a) an underestimate or an overestimate?
You must give a reason for your answer.
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(Total for Question 10 is 4 marks)
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11 The diagram shows two rectangles, A and B.
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All measurements are in centimetres.

The area of rectangle A is equal to the area of rectangl

Find an expression for y in terms of w. » v N
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(Total for Question 11 is 4 marks)
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| 12 The cumulative frequency table gives information about the heights, in cm, of 40 plants.

| Height(hem) _Cumnlative Brequency
 o<nss | +)
o<h<(10 / 11 ) B
0<h <(15 L« , 24 ) , ]
0<h 20 L)
_o<h<bBo .

(a) On the grid, draw a cumulative frequency graph for this information.

40|

30|

Cumulative
frequency

20 b+

10

Height (h cm)

(b) Use the graph to find an estimate for the median height of the plants.

allews 13- 1

(Total for Question 12 is 3 marks)




13 Ted is trying to change 0.43 to a fraction.
Here is the start of his method.
| x =0.43

10x = 4.34 > Ax = L-3L3L34
ce .. o O -3L3¢3
10x —x=434-043 —

Evaluate Ted’s method so far.
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Z4 14 Hereisa shape with all its measurements in centimetres.
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The area of the shape is 4 cm? (24 L\ ~ (41 )
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(Total for Question 14 is 3 marks)
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where a, b and c are integers.
(Total for Question 15 is 3 marks)
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7 7~ | 16 There are only 3 red counters and 5 yellow counters in a bag.
Jude takes at random 3 counters from the bag. -
Work out the probability that he takes exactly one red counter. T \
PR T \
SUNTIR NS [ i< i<
DHSSSVol Vg / : % J
P — L YY)
£ N SN N /
Y 7 /S
7 }2\ / \\_/’/A ’ 55
, - 2 ~ o
33
. < G G C
~(H NN > - 2 - A N = e
L) {t 1 - === = > -
PLIR Y V) % r 7 = 336
\ <> 3 X G = g_ﬁ_‘_'_ )
P ALY s 2 A — S — N
’P( 71& \/) - :%.‘ e~ ¢, 33k
3\ G %, 5
N ‘. — — N =g ——
P (Y '(> = % 7 ¢
ov 4o
& s
o &
&y
= 5
)X
(Total for Question 16 is 4 marks)
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7 | 18 Here is trapezium 4BCD.
TS 1% - 2 5
l \ 6cm
B S, C
£ 3 -
The area of the trapezium is 66 cm?
the length of 4B:the length of CD =2:3 \\

Find the length of 4B. /49\ A i | —e
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can be written in the form , Where a and b are integers.

19 Show that

a+\B3
b
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(Total for Question 19 is 4 marks)
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Use the graph to find estimates for the solutions of the s

20 The diagram shows the graph of x? +y? = 30.25
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21 The functions f and g are such that
f(x)=3x2+1 forx>0 and gx) = ) forx >0
(a) Work out gf(1)
. 4
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- 3 1)
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The function h is such that h = (fg)?!
by T h(x o )
(b) Find h(x) P
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