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GCSE Mathematics — Higher Tier

Paper 3 — Calculator
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e Formulae Sheet (on the next page)

e Black ink or ball-point pen

e Pencil

e FEraser

e Protractor

e Compass

e Tracing Paper

e Calculator allowed

Instructions

e Time allowed: 45 minutes.

e The total mark for this paper is 40.

e Show all of your working.

e Draw diagrams in pencil.

e Plot graphs in pencil.

e Diagrams are not accurately drawn, unless otherwise indicated.
e Cross through any work you don’t want to be marked



Higher Tier Formulae Sheet

Perimeter, Area and Volume

Where a and b are the lengths of the parallel sides and

h Is their perpendicular separation:

Area of atrapezium="2(a+b)h

Volume of a prism = area of cross section x length

Where ris the radius and d is the diameter:

Circumference of a circle = 2nr = nd

Area of a circle = nr?

Quadratic Formula

The solution of ax>+ bx+c=0wherega #0

—biu’bz —4ac

2a

X =

Pythagoras’ Theorem and Trigonometry

a

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

@+ bh%=c2

In any right-angled triangle ABC where a, b and ¢

are the length of the sides and c is the
hypotenuse:

sind= % cosA:[_)

tand =<
c c b

In any triangle ABC where a, b and ¢ are the
length of the sides:

a b ¢

sine rule: = =
sind sinB sinC

cosine rule: a?=hb%+c2—2bccos A

Area of triangle = X absinC
2

Compound Interest

Where P is the principal amount, ris the interest
rate over a given period and n is number of times

that the interest is compounded:

Total accrued =P | 1+ o
100

Probability
Where P (A) is the probability of outcome A
and P (B) is the probability of outcome B:
P(AorB)=P(A)+P(B)-P (AandB)

P (A and B) = P (A given B) P(B)
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Rake of poy 0K

£1=1.796 Australian dollars

. H6550 (554
450 o]
{1554 x| 79 - 33 30|

| Zanhaworks 25 hours per week in the UK.
She is paid £463.50 per week

Zanha applies for the same job in Australia.
The rate of pay is 33.41 Australian dollars per hour.

Which country has a greater rate of pay for this job?
You must show how you get your answer.

Roke of pay Auso\io

$3320 < $234ul
Australia Nas a qeeater rake of pay.

]

(Total for question | is 3 marks)
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2 Work out the lowest common multiple (LCM) of 168 and 144.

e

LCN = Tx 252 32 xB*2x3
= \00%

L0033

(Total for question 2 is 2 marks)
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2 The diagram shows an empty cylindrical tank.

9.8cm

k __——-—""/ L
3

The tank has aradius of 21cm and a height of 9.8cm. cmnm = fY\LJ

Fluid flows into the tank at a rate of 0.63 litres per minute. 1000MmL = 1 L\

Calculate the number of minutes taken to completely fiil the tank.

Give your answer correct to the nearest minute.

Volupne = Cooss s%chos\o\\ aceo. % \ne;g\\k
Lx i i

volume = ez
- T (Y (@) = VASTT. 33513 e
135717.33513 . mL

TG B

Iy

N

557
0.

]

= 2193079 .- .
=22 nanude §

22 minutes

{Total for question 3is 4 marks)
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Y4 Zack’s car has a value of £13,000 correct to the nearest £1,000.
{a) Write down the error interval for the value, £V, of the car.

12,900 .y 13,900

(2)

(b) The actual value of Zack’s car was £13,200.
A few years later, Zack sells his car for £11,220.

Calculate the percentage loss that Zack makes.

» iftecence -
/e cho\(\ge - O(‘S"m\ X\
\7)!2-00' “17—’)_6 X‘OO
V208

\D %

T

(2)

(Total for guestion $is 4 marks)
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Triangle ABC and Triangle DBE are right angles triangles

AD = 15cm

DE =4cm

AD:DB=5:2

Calculate the length of CB.

Give your answer correct to 3 significant figures. 2\

m = %5
AD ' DR Scale £0ctol * Te
30 D2 p
. %3
¢ 'S b )
O
b
) B8 C
i /
" RaT203 .. « 128 - 15.652...
0 Ho "=k ST
- ct- b
a_L = (Ql = L\'
a’ - 20
Q= {20 5.7
A= L"Uf_[ 2|% W (Total for question 5 is 4 marks)
7
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6 There are 2 red bottles, 4 blue bottles and 7 green bottles on a shelf.
Kihioe takes a bottie of the sheil and keeps it. 24U 47 = S
Adam takes another bottle from the shelf and keeps it.

What is the probability that both bottles taken from the shelf are the same colour.

\ K
12 2 v
8 ..
< RER <73 * {7 "hse
2 N
E' \Z
Ly Z R
\3 12 7_
e Y 4 % He
8 =& B&B - T X% s
| _'_f_\l
\3 \2 G
2
G <
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o
156 29

A4 o
%C\ e(i'ut\jf"\‘r)ﬂ_‘(

(Total for question 6 is 4 marks)
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7 There are 20 baseball teams in a league.
Each team play 2 matches against each of the other baseball teams.
Work out the total number of matches played.

20 % yq = 380

%30

(Total for guestion 7 is 2 marks)

\ 5
1/”22-“2’

3
8 Giventhatx:y=;: 22

a
Showthaty= = Xwhere a is an integer to be found

(Total for guestion 8 is 2 marks)
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9 Pedro owns a bakery.
The bakery is closed on Sundays.
In February, Pedro sold 700 brownies.
To work out an estimate for the average number of brownies sold per day in February.

His method is 700 + 28 = 25

[a) le Padrn’e mathnd carrarnt Giva raacnn far uniir ancwaor
‘MI Iad | S lAl W o I A IV R WA L W ae Sl IV W i J‘u‘al AT I e

He or\\k}] S openy (o oka%S Q weel, tiok 1. ve
Shoul A duvide b\j M.

(1)

(b) Pedro sells chocolate cakes, lemon cakes and vanilla cakes intheratio11:3:8

One week he sold 1430 cakes for a total price of £3068. |\ ‘\‘%*8 = 22
Here is his price list for his cakes.
e e _ (05
23
Cakes

Chocolate............... £2.30

LEBEAOR v cnivsinisaiiisi £2.10 )

V77911 [Pom———
How much does one vanilla cake cost?
el 2% Chocoroke = WS x AQ.%
TR TE: =R lUu .50

S Lenon = 14S x £210

o : 6 88 = R409.50

L 2006% - 4t SO~ F0a
£0\

how=920 - £ Qs
¢ .49
(4)

(Total for question 9 is 5 marks)
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10 Circle C has equations x> +y*=9

5 Vi1

P (—-2- ——-) is a point on circle C.

Find an equation of the tangent to the circle at point P

gradienk (agUUS = g"— - B c—;- 74

. = T
:5; (d%—) ) \

fangerk ond caduus act / kj

Pex penduculo (qroguenk i
1eqa e eupracal).

| 5.0 5@
gradaenk %M\(}ﬁ(\k Gt

Y- Y - pen (o - )

M s 54
% N ™ (P‘)C *7—)
(,j_' (1 _ 5 n 250
2. \\ 79
| \\ \\
V. \\\\ SO 4\ (o
(= (o TR (
[5G o -Hy+ Ve 77 |
L L
= 5 STl S Y

(Total for question 10 is 3 marks)
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11 Here are the first three terms of an arithmetic sequen\cp SamNe O\\HQX ene \
p— « 443 g3 DRIWERN &N

{a) Work out the vatue of x.
(2 42) - (x-%) = (2% -3) - (¢32)
KyL-LAg=2x-3-x-12

(O =2C-9
& = ®
‘SZ:I., X = \5

(2)

(b) Here are the first three terms of a geometric sequence. same (00
y-8 y+6 ay+3  bhetween RIS

Yl " 4y +%

\j-8 Y+l
(436)(y ) = (4yr3)y-8)
5“13* No = Wy -2y - 25
DOy® O ey
0= 3y" -4y - 0
0=(39+4)y- S)

5

3 =\J
P

Wodud

15

(5)
(Total for question 11 is 7 marks)
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END OF TEST

TOTAL FOR THIS PAPER IS 40 MARKS
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