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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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1 The scatter graph shows that maximum temperature and the number of hours of sunshine
in fourteen towns on one day.

3

Maximum !
temperature
(°C)

Y -

10 =
9. I 13 15 17

Number of hours of sunshine

One of the points is an outlier.
(a) Write down the coordinates of this point

10 ., \9
(1)

(b) For all the other points, write down the type of correlation shown.

posihe

(1)
On the same day, in another town, the maximum temperature was 11.4°C.

(c) Estimate the number of hours of sunshine in this town on this day.

q : LO hours

(2)
A weather man says, “Temperatures are higher on days when there is more sunshine.”

(d) Does the scatter graph support what the weather man says?
Give reason for your answer.

¥es, Qs there 1S a positve Cotrelakion between

OV ¢ Q Slavatal<s
R No, 05 Cure\adion does Nat equal CausatioN a

Total for question 1 is 5 mark
\ ( a 5 S)}
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2 Hereis a rectangle.

23)+ 6\
\

2x+ 6

-

All measurements are in centimetres.
The area of the rectangle is 80cm?.
Showthaty=5

ZI-\LO = S

®

23C+\5:59c

1S =
%ac &

@@

Arca = hase »heignk

20 = Y ¥ \u
e ﬂ i)

5(s)-Q:= b

—9

(Total for question 2. is 4 marks)

J
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% Thisis a rectangular frame made from 5 straight pieces of wood.
126
i)
S & 5
m 2 m
[]
12 m

The weight of the wood is 1.2kg per metre.

Work out the total weight of the wood needed to make the frame.

oF +p* =gt
. R 5t ptee’
254 4y =¢*
2 4 q =¢*
8- C

Tota| \ehtj%h: 124541245 +\3 =47

YT K12 564

4T
A~ V2
.y
470
Sb Y St
(Total for question 3 is 5 marks)

N ».
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4 There are 10 boys and 20 girls in a class.
The class sat an exam.

The mean mark for all students in the class is 60
The mean mark for the girls in the class is 54.

Work out the mean mark for the boys in the class.
Total madt (all Students) = Lo x50 = \800
Total marke (gr1s) = 54 20 = 1080
Totol mack (boys) = \$00 - 1080 = 120

meon, mack (bous) = 720 =10 =12

12

(Total for question 4 is 3 marks)

5 Write the following numbers in order of size.
Start with the smallest number.

& ® © Q
0.246 0.246 0.246 0.246
O0.ZH064%0...  0.2ubldl ... 0.242%24.  0-240

0246, 0246, o.2%6 , 0.246

(Total for question 5 is 2 marks)
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(- 6 Thetable shows information about the heights, in cm, of some sunflowers grown in a
greenhouse.

height (cm)

least height 154 \)Ppﬂ QUO( *‘ \e
median 165 = \\o\ A 1 = \\0%

lower quartile 161

Mosr Heignt
range 20 - \-:Sq_ A 20 - \""L‘.

|

interquartile range

(a) Draw a box plot for this information.

Greenhouse

{1

130 140 150 160 170 180

height (cm)

A J

3)

The box plot below shows information about the heights, in cm, of some sunflowers
grown in a field.

Field

o |

130 140 150 160 170 180

height (cm)

(b) Compare the distribution of heights of the sunflowers grown in the greenhouse with
the distribution of heights of the sunflowers grown in the field.

O e \ e Qa

s e pwaedion s hqgner. (and viee versa)
J .
Te speead of the hegats of sunflowers 1€ -
(EBANIUSE 1S (NO(E oncise as e fange (o (GR)
1S Syalec. (and vice versa).

(Total for question 6 is 5 marks)
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ABCD is a rectangle.

A, E and B are points on the straight line L with equation 12 =2y +x
A and D are points on the straight line M.

AE=EB

Find an equation for line M.

Line L Line L oand Link M

are  perpendicudor
\
uocerk of =2

0-3x = < o gradenk of M =72
3:_521+m (j:m:)(‘.'}(l
fracienk 2- z(-\z)gc
| 2 =24y
P32, o) 3 =C
Line ™

Y= 7¢ +30

(Total for question 7 is 4 marks)

o
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i 8 nisanintegergreaterthan
Prove algebraically that n?-2 —( n -2 )?is always an even number.
- 2
nN"-2 - (n-2)
o n2-2 - (WD 2)
o fo P
N"-2-(N*-2n-2n 1)
(="

N*-2 - (N* -4n 1)

= N -2 -0 yun -4

— bUn -0

w2 (2n-3)

MkpiR of 2 .S a\uumﬁs an eUEN NuUMber

(Total for question 8 is 4 marks)

9 Show that i can be written in the form a + by/2Z where a and b are integers.
(s = {4 x{2
=2{2
/5“
(b-22) (7 V) i2+b-Y-202
(V2 -1) Z %y) 2 iz~ -)
w
=4{z742
\
W2 +7

(Total for question 9 is 3 marks)
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10 The diagram shows a hexagon ABCDEF.

D

Fgpe o
EF3DHxd
ABEF and CBED are congruent parallelograms where A8 = BC = x cm.
P is the point on AF and Q is the point on CD such that BP = BQ = 10 em.

Given that angle ABC = 30°,

prove that cosPBQ = | —~-(£;T®x2.\. -
. fa o = ot +C* - 2ioe Cosf P
& - 'ib ar - 2C yoct -2xC oS30
QA" = 2x<*- (3 "
a Ci :
T=7)x 0= (2-3)x* = a={G G
‘. .
A 7
COosA = ‘bf+(;1 "
d° o 2bC X
. COSPBQ = \O* +10* - (HZ-Br’)
= 2 (1010
sPBQ = 200 - 2-E )W
200
COSP% = l.._ (2-{% :Cl
200

(Total for question 10 is 5 marks)

.
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END OF TEST
TOTAL FOR THIS PAPER IS %0 MARKS
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