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Mathematics

Paper 1 (Non-Calculator)
Higher Tier

Time: 1 hour 30 minutes

o %

Total Marks

You must have: Ruler graduated in centimetres and millimetres,
protractor, pair of compasses, pen, HB pencil, eraser.

Instructions

* Use black ink or ball-point pen.

* Fill in the boxes at the top of this page with your name,

centre number and candidate number.

* Answer all questions.

* Answer the questions in the spaces provided

— there may be more space than you need.

* Calculators may not be used.

» Diagrams are NOT accurately drawn, unless otherwise indicated.
* You must show all your working out.

Information

» The total mark for this paper is 80

» The marks for each question are shown in brackets

— use this as a guide as to how much time to spend on each question.
Advice

* Read each question carefully before you start to answer it.

* Keep an eye on the time.

* Try to answer every question.
» Check your answers if you have time at the end.

mathsgenie.co.uk



/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 a trapezium = %(a +b)h
Volume of a prism = area of cross section x length
Where r is the radius and d is the diameter:
Circumference of a circle = 2ar = nd

Area of a circle = 772

Quadratic formula
The solution of ax*> + bx + ¢ =0

where a # 0

Y= —b+Vb —4ac

2a

Pythagoras’ Theorem and Trigonometry

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

a2+b2:C,2

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

a

cosAzﬁ tan A=—
c b

) a
sin A=—
c

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

a _ b ¢
sind  sinB  sinC

sine rule:

cosine rule: a> = b* + ¢* — 2bc cos A

Area of triangle = %ab sinC

Compound Interest

Where P is the principal amount, r is the interest
rate over a given period and n is number of times
that the interest is compounded:

7 n
Total =P(1+—
otal accrued ( I OO)

Probability

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

P(AorB)=P(4)+P(B)—P (4 and B)

P (4 and B) =P (4 given B) P(B)

END OF EXAM AID
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Work out 6.84 ~0.12

684 = 17

|2 05
24
35 | 2 W
% 8
)
72

e

96
| 0%

|20
S

(Total for Question 1 is 3 marks)

2

200
A plane travels at a speed of 298 miles per hour.
(a) Work out an estimate for the number of seconds the plane takes to travel 1 mile.

60 minwutes

¥a"

Y00 miles
- 60 ~ 60
5 nmiled N | MAMiAnE L€
(60 seconds )
=5 4 5
| mile N 1L secowndts
[ 2 seconds
3
(b) Is your answer to part (a) an underestimate or an overestimate? )
Give a reason for your answer
undurespmate  — e speed i dd’uo\”\‘;’ lowser - k-
will. take  [onger
1)

(Total for Question 2 is 4 marks)
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Simon writes down three numbers a, b and ¢
b=2:3
c=5:4

a:
b:

(@) Find a:b:c b b C
3 5

o
X, STk
joiis  1SilL
/1015172
2
Alvin writes down three numbers d, e and
d=3e when € =1 a=3
e=4 _en F=1 e=¢
(b) Findd: f
A e e f
bX 3 4 </
/2 -4
Ae s /2
/2 o Q)

(Total for Question 3 is 4 marks)
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4 Work out 2= +3—
(a) ork ou 2 3

Give your answer as a mixed number.

l /10 *4
3x |/ "

sk 4 3 <4
33 40 _ 13 _ é)"‘“
2 o+ = — =
)9 |2 | 2 'z

(b) Show that 1% Le=2 2

15
g . &
5 /
8 " [ - ’__%__ = ,_’t—
e 30 'S
—

(2)
(Total for Question 4 is 4 marks)




force
pressure =
area
A large box exerts a force of 900 newtons on the ground.
The base of the box in contact with the ground is a 3 m by 2 m rectangle.
2
x —
Work out the pressure on the ground due to the box. 3x2 = 6m
40 0
Fr eSswrt =
b
- 150 N/m"
-
—
[ 50 newtons/m?

(Total for Question 5 is 2 marks)




Here is a rectangle.

S5x—7
Yy
2x+ 8
All measurements are in centimetres.
The area of the rectangle is 36 cm?.
Find the value of y
Sz -7 = 2% + 3
32 -7 = B8
3. = 1§
x = 5
[,er\%m = 2(5) +8
= Jfem

2.

(Total for Question 6 is 4 marks)




7 Larry has 9 boxes.

= be
The mean weight of the 9 boxes is 1.5 kg. ? x 1.5 /5. s j
The mean weight of 4 of the boxes is 2 kg.
b x 2 - % kj

Work out the mean weight of the other 5 boxes.

12.8 -3 = 55 K3

5.5 = 5 = 1. lky

/ . / kg
(Total for Question 7 is 3 marks)
8 Solve the simultaneous equations
6x—5y=11
2x-3y=9 X 2
bx-5yg =1/
6x ~ 1y =27
4y = - 1¢
g 74
Yy —

1DL—1L”L(’\ = 9
2x « ‘'t = 9

2> = -2

x = — [|I.§5

(Total for Question 8 is 4 marks)




4 )

1 1

9(a) Workout 162 — 273

4 — 3

(b) Simplify /27 + /48 (2)

Q03 + 0e {3
33 + 4{3 = 703

743
(2)
(Total for Question 9 is 4 marks)

10 Write these numbers in order of size.
Start with the smallest number.

0.372 x 10° 3720 x 1072 372 x 107 0.00372 x 10°

372 3.2 37200 3120

-2 3 4 >
3720%10  0.372X )0 0.0037px/0 37210

- /

(Total for Question 10 is 2 marks)
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The table shows some information about the profit made each day at a cricket club on 100 days.

Profit (£x) Frequency
0<x<50 10

50 <x<100 15

100 < x <150 25

150 < x <200 30

200 < x <250 5

250 < x <300 15

(a) Complete the cumulative frequency table.
Profit (£x) Cumulative
Frequency

0<x<50 /6
0<x<100 25
0<x<150 50
0<x<200 20
0<x<250 g5
0 <x<300 /00

)

\
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Cumulative
Frequency

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

100 /(

’ (i

60 /

40
25 /T

20 7

— >
0 50 100 150 %00 250 300
Profit (£)
(2)
(c) Use your graph to find an estimate for the number of days the profit was less than £125
> d
ays
1)
(d) Use your graph to find an estimate for the interquartile range.
/]9 —1oo0 = 92
£ L
(2)

(Total for Question 11 is 6 marks)
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12 The equation of the line L;is y=2x+5
The equation of the line L, is 6y +kx+ 10=0

L, is perpendicular to L,

Find the value of &
You must show all your working.

( - _\
PQIPM\O“(-\M"'/ o’ra.al.wnt = =

by = —wkx (O

l:) - - >~ - \O

© ©
— W _ _ —

i - __._."2: \(— -~ 3
- 3
(Total for Question 12 is 3 marks)
13 The diagram shows a hemisphere with diameter 6 cm.
6 cm

/ 4
Volume of sphere = 3 mr 0

Work out the volume of the hemisphere.
Give your answer in terms of 7.

— 3
r=3 Lo (3)
S
2 7 (27)
(3T 1% -

(Total for Question 13 is 2 marks)
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14 y is directly proportional to /x
y=9 when x =4

Find the value of y when x = 16

xj—:: K\r—sﬁ—

0] o KW cﬂ:%g(—i
qQ = N'e 9 = q:;ﬁl
K:Lrs = Lfng(’
- 13
/4

(Total for Question 14 is 3 marks)

15 Prove that 3n + 1)*— (3n — 1)* is always a multiple of 12, for all positive integer values of n.
L3A¢lﬂ3A¢l> — Ll““)(gn”)>
SEOURVIN
(%""H/\rhﬂ) — (1" -3a -3+
( Qat + ba -rl) ~ (At - ba +l)
Qat =+ ba 1 - It + 60 —

12 A

———

—

(Total for Question 15 is 2 marks)




There are 10 counters in a bag.
5 of the counters are red.

3 of the counters are blue.

2 of the counters are green.

Billie takes two counters at random from the bag.

Work out the probability that both of the counters Billie takes are the same colour.
You must show your working.

. Aed
ecL },/ Blul
2. reent

’ <
2 2 Blu
/TB/“Q. ¢
, 1 Ureen
10 S ed
reen 3 y
—— Lt
Qreen

- 5 20
Plae) = FHxt = 25
- 3 2 = ,é_-
P(Be> - o * 7 90 __—2___0__ ’é_,[_z_
5 | qo o0 "TB
Flat) = -5 = —72-0-
2B
q.0

(Total for Question 16 is 4 marks)
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17 fx)= 3x2—4

(a) Find f1(x)

f(x) =

For all values of x
g(x) =x>+ 3x and h(x) = 3 - 2x

(b) Work out the value of gh(4)

hiy) = 3- 2(&)

N Pl - [~ 2]

—> ox/\-)YP‘)Jr

221 t+Y%

2

ay- |0

(€))

(Total for Question 17 is 4 marks)
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Triangle A is transformed by the combined transformation of a reflection in the x-axis, followed by a

reflection in the line x = -2, followed by a translation with vector (_24)

One point on triangle A is invariant under the combined transformation.
Find the coordinates of this point.

You must show your working.

S [

b

(Total for Question 18 is 2 marks)
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19 Find the coordinates of the turning point on the curve with equation y = x* + 8x + 11

You must show all your working

gz (x+4)" —16 71
- LI*“{’)L’g

(Total for Question 19 is 3 marks)

20 A, B and C are three spheres.

The surface area of sphere A is 25 cm?
The surface area of sphere B is 36 cm?

The ratio of the radius of sphere B to the radius of sphere Cis 2 : 3

Work out the ratio of the volume of sphere A to the volume of sphere C.
A B
26 3¢ |
: Scale \Cod—nr Pdr areéa S Scole
l{m8m § -6

thor o7 kagn Squaved

S. &

Randdies A B R C
56 2.3 x $
6.1
A
lengtn G519 o € for vowme is 5F cube o
voluml  |2S 729 gl
x;;%— /25 :729

(Total for Question 20 is 3 marks)
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A and C are points on a circle, centre O.
AB and BC are tangents to the circle.

A

C

Prove that triangle ABO is congruent to triangle BCO.

OAB ont OCB are botn  70° {'amgw’r
mets rodins o+ 90°

DA and OC ort lootn rading
AR and BL ore equak tangents from
the same  goint  art equel,

SAS 7 comgruent

—

(Total for Question 21 is 4 marks)




22

n is an integer such that 6n — 10 >8 and 2n*<13n-6

Find all the possible values of 7.

b 218 20 -13n+6 <0
n2 3 (an-Dh- )<
n;‘/?' \A:Q
1l en<eo
S
3 < N 6
5,4 and S
34,5

(Total for Question 22 is 5 marks)
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23 DEF is a triangle.

P is the point on FD such that FP : PD
Q is the point on FE such that FQ : OF

FD =6a an FE =6b

Use a vector method to find @»? in terms of a and b.
= - 2b + éO\

S X (-—Q.b 1‘60‘5

- — bbb *t 4. 5a
g(-bb+ ¢-5a)

+b + 3(—6b+w.5a)
T

Db+ bza = Gb~bgb T ¢ bga

iy

1

Ry M 2(2]

% bx = 45y bff —2z =%~ 6y
2x = Ty ¢
9 = Lx — -2z - ¢ —6(5=)
. “lx T ¢ ~ 8x
bx = ¢
x _ &
3
98 = 5 2k be) 74 &b
= - % b T Lf' 4 (Total for Question 23 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS /
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