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GCSE Mathematics — Higher Tier
Paper 1 — Non Calculator
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Matriat 140

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 No 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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4 B
1 Ellais 7 years older than Karim.

Seth is twice as old as Ella.
The sum of their three ages is 77.

Find the ratio of Karim’s age to Ella’s age to Seth’s age.
Kacim = oC Loam - Ehal: Sedn

N 2(a)h
Seth = 2 17) = 250 414

i - % '—m

- . -+ gsc i - T

Z
4 421 -1 B
@ @
- Bt 250, 2:3:%
@ @ O W :2V:eZ

(Total for question 1 is 4 marks)

=\

2 Work out 34.6 x7.2

34 b
T
042

t 24220

24912

Fis el |

24912

(Total for question 7 is 3 marks)

e /
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ABCD is a parallelogram.
EDC is a straight line.
F is the point on AD so that BFE is a straight line.

Show that angle ABE = 70°

Give a reason for each stage of your working.

< BAD =713 ecause cpposite Onges in o
PQ(Q\\Q\Ggmm o€ equal.

< AFB =35° because \}U-ﬁca\\xj OPPOItE angles
are equal.

<ARE=T0° becouse GOO\RS IN attiagle su
O \%0°. I54+35+710 =\%0.

(Total for question 3 is 4 marks)

(Ahete ace \ovd of Possible ways 4o gek Yo s Gl C\\\ch{‘)

Y- Express 120 as a product of its prime factors

/\7-0\ \ 20 =2 xZ2x2%x3%x9H

@ e
e 27 % 3%5
@j 'S OF 2427727345

@ 2 : (Total for question 4 is 2 marks)

J
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5 (a) Find the value of 36 e

3, F . — -
e

(2)
64 \2
(b) Findthevalueof( )/3

125

2
Tt 4" e i
Wiae ™ & 25 25

(2)

(Total for question 5 is 4 marks)

6 Thetable shows a set of values forxandy.

4
1 9
) 9 2- 1 _—
4 16
yis inversely proportional to the square of x
(a) Find an equation foryin terms of x.
_ .0 L K
\j & d\l 3 B :x:?.
(Suoshture an Ve q
Pair of values 1o - N L
Hd k), q-K Lj’ :I_"'-
(2)
(b) Find the positive vailue for x wheny= 16
. 9 _ 9
1 <2 X =\ T
53
‘ ¢ 4 q = — _?_?_
s e 'R % o A= g
N AC = % 2)
ks | (Total for question 6 is 4 marks)
N\ ik
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7 The graph of y = f(x) is drawn on the grid. k
Va
6
5
4
- I[ I 2 3 4 x
|
!
!
T
!
-4
(a) Write down the coordinates of the turning point of the graph.
el =8
(1)
(b) Write down estimates for the roots of f(x) =0
A=-01 o =271
(1)
(c) Use the graph to find an estimate for f(0.5)
(1)
(Total for question 7 is 3 marks)

-
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8 x=0.436 B
Prove algebraically that x can be written as g
4ol 000X = U4B(. 306
I0X = Y3 - NOEE - Es
100X =43. 63 A0 = 4372
000X = 436 B6 X . 432 @L g C2) M4
Q90 WO 5
O4-% (Total for question 8 is 3 marks)
9 [422
9 Acone has avolume of 97 cm3. —> |00 cmi"
The radius of the cone is 5.09cm. — § ¢~
e -— B
(a) Work out an estimate for the height of the cone
\ 2
V=3 N i A
I £Fx i
- A 2 Volume of conc = — arih i \ B
100 = x(3)(5) h 2 3 ¢ _’\ |
IGO0 =25h TS
4 =
'+ cm
(3)
Jacob uses a calculator to work out the height of the cone to 2 decimal places.
(b) Will your estimate in part (a) be more or less than Jacobs’ answer?
Give reason for your answer.
V= ¥ (th
2N
St e
Overesticnate ad botn denomMinatoes counded. dowN
aNd_nuMe (ador counded. U -
(1)

(Total for question 9 is 4 marks)

K J
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& a
10 OABC is a parallelogram.
A B
A /
\Z
a N X
.- -
NS
L ~
\7. / - o
/ ; \/ - = , S —_— -4“-‘-—‘
a):a and ()?:c
X is the midpoint of the line AC.
OCD is a straight line so that OC : CD = & | H—E’
Given that XD = 3¢ = -l_;a = -0
find the value of k.
—n _
\
AD =3¢ - 5
AD
—
KD :
L OC :¢CDO
3
. T
23 ]
Z C -'2__ . Z
5+ )
z
k=_9
(Total for question 10 is 4 marks)

_J
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11 Hereis a rectangle and a right-angled triangle.

All measurements are in centimetres.

The area of the rectangle is greater than the area of the triangle.

Find the set of possible values of x.

bescly B30

(320X 5 @)
b 2
3¢ ~%e -2 42 > 32
33(:1 ‘SDC+27 7 *
23C1 ot 7 3 O

(25¢ -1 Y x -2 )>0
vL\ |

X= 5 o SR

\

DC-('\Z‘ oc OC »ik

M-
[0S )

SmManest possible value
for ¢ >\ hecause
negnt of rectange N

net he nefjmue.

X %G

aC >9

(Total for question 11 is 5 marks)

.
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END OF TEST
TOTAL FOR THIS PAPER IS 40 MARKS

© My Study Success 2025



