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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 must not be used.

Information

® The total mark for this paper is 100

@ The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

@ Questions labelled with an asterisk (¥} are ones where the quality of your
written communication will be assessed. '

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.
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GCSE Mathematics 1MAO
Formulae: Higher Tier

You must not write on this formulae page.
Anything you write on this formulae page will gain NO credit.

. . 1
Volume of prism = area of cross section x length Area of trapezium = 5 (a + b)h

f—a—]
]l?—|
< b >
4 |
Volume of sphere = gm‘i" Volume of cone = Em h
Surface area of sphere = 4zr? Curved surface area of cone = ar/
/ l f
In any triangle ABC The Quadratic Equation
c The solutions of x? + bx + ¢ =0

where a # 0, are given by

b a bt J? - dac)

2a

Sine Rule —%— = ‘b = s
sind  sinB  sinC

Cosine Rule @ = B2 + ¢>—2bc cos 4

Area of triangle = }2—— ab sin C
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Answer ALL questions.
Write your answers in the spaces provided.
You must write down all stages in your working.

You must NOT use a calculator.

1 Giventhat 1793x185=331705
write down the value of

(a) 1.793 x 185

331 (IR0 J3T705
{b) 331705+ 1.85
1793 x100 = M1A300 179300

(Total for Question 1 is 2 marks)

2 Mr Mason asks 240 Year 11 students what they want to do next year.

15% of the students want to go to college.
% of the students want to stay at school.

The rest of the students do not know.

‘Work out the number of students who do not know,

)"gO/o' CA QLLC) = _3__(2_

\Oo/o = QLF
go/o = \L

QL0 = 6O
LO ¥2 = %O

2641%0 = 2o

{Total for Question 2 is 4 marks)
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3 Sixteen babies are born in a hospital.
Here are the weights of the babies in kilograms.
24 27 35 44 45 41 44 2.8
41 38 38 42 33 30 37 33

Show this information in an ordered stem and leaf diagram.

20k 1% L
3|5 % g 30 13
I, sV GV

0 33 % 71%%
b 124645

o

(Total for Question 3 is 3 marks)

4 (a) Expand 32+ 1)

3248) GLrae 6136

(1)
(b) Expand  3x(2x + 5)

AN W Z

3 (B b Tt 2 IS X
(¢) Expand and simplify (m + 3)(m + 10)
D
(M +3) (rio)
LA
(N 0 mTR3mn T30

M 2t 20

()

(Total for Question 4 is 5 marks)
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5 Write 525 as a product of its prime factors.
NS
é\ 10
Al
Axgx S x]
oc o
20 < X 3XS..X.
(Total for Question 5 is 3 marks)
6 Ed has 4 cards.
There is a number on each card.
12 6 15
The mean of the 4 numbers on Ed’s cards is 10
Work out the number on the 4th card.
[,x 1O = O
LYo \S =33
Lio-33% =71
(Total for Question 6 is 3 marks})
y,
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(a) Translate shape P by the vector )

A Co Wﬂ\cjh’r
V) dC)uO(\

(2)

T




5 6 Fﬁv
-3
—4
(b) Describe fully the single transformation that maps shape A onto shape B,
Rotednen. A0 O Cenhe ¢
~enlege ment. (o, e
®

(Total for Question 7 is 5 marks)
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8 Margaret has some goats.
The goats produce an average total of 21.7 litres of milk per day for 280 days.

Margaret sells the milk in % litre bottles.

Work out an estimate for the total number of bottles that Margaret will be able to fill with
the milk.

You must show clearly how you got your estimate.

QL = Q0
2§ Oclaws 2 300

20 X 200 6000 12000

——

——

oS 0-S
12,000,

(Total for Question 8 is 3 marks)

9 Mait and Dan cycle around a cycle track.

Each lap Matt cycles takes him 50 scconds,
Each lap Dan cycles takes him 80 seconds.

Dan and Matt start cycling at the same time at the start line.

Work out how many laps they will cach have cycled when they are next at the start line

together, Mg Dean
SO sgo
¥o) Lo0
P 20
200 f{%%
NANY
3006
350
o0

Matt% laps

Dan%r laps

(Total for Question 9 is 3 marks)
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10 The diagram shows a garden in the shape of a rectangle.

4+ 3x

v

o
.

x+6

All measurements are in metres.
The perimeter of the garden is 32 metres.

Work out the value of x

L3+ 6 G o FOCTG

Ex. + 20 = 2am

~J0 Coc = Ykm
- ¥ = 1S

(Total for Question 10 is 4 marks)

Diagram NOT
accurately drawn

o

0

9
Turn over ¥




¥

*11 Debbie drove from Junction 12 to Junction 13 on a motorway.

The travel graph shows Debbie’s journey.

F-3
40
NS
)
30 |4
Distance from T 45
Junction 12 20 prprr T g
(kilometres) - rarss
// e
10 %
/A
YA
|
5P
o A 1,
0 10 20 30

Time (minutes)

Ian also drove from Junction 12 to Junction 13 on the same motorway.
He drove at an average speed of 66 km/hour,

Who had the faster average speed, Debbie or Ian?
You must explain your answer.

6() }CW\”\OM =~ 33V¥m O V\Od\, how
Delome_has afastes oy oeock oo

ene 3“1@&@){ d{ hes 8@«@\ L SYe per than
Jan'S

Ao ShQ Wy LOvm W Lom the
dmaldm opiees Hron \en -

(Total for Question 11 is 4 marks)
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12 On the grid, draw the graph of y = %x +5 for values of x from -2 to 4
eefmal-1 lo) 1o 3
J 4 \M s 1516 | ZslT
Y a
8
7 by
/
6 )\/
- 4
3
2
1
-2 -1 7 1 2 3 4 Cx
-1
(Total for Question 12 is 3 marks)
\, v
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*13 Here is a map.
The position of a ship, S, is marked on the map.

Z

Scale 1 cm represents 100 m

Point C is on the coast.
Ships must not sail closer than 500 m to point C.

The ship sails on a bearing of 037°

Will the ship sail closer than 500 m to point C?
You must explain your answer.

Yoy itk w6 the loeonng CROSSeS walo Ene
Moo Ehal v Within S00M q\, (

(Total for Question 13 is 3 marks)
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14 -2<n<3
(a) Represent this inequality on the number line.
O o
—IS —I4 —I3 :2 —}1 6 =I .=2 ; 4 E5 1
o for when W doesn't egued %M’mmlo&;
@ (»\When ik does equod Yhal suoes.

(b) Solve the inequality 8x—3 = 06x+4

Soc -3 Z b Y

“bx\ Qoe-32 &
+3 T 1

.
) ot

23,87

(Total for Question 14 is 4 marks)

%15 One sheet of paper is 9 x 107 e¢m thick.

Mark wants to put 500 sheets of paper into the paper tray of his printer.
The paper tray is 4 cm deep.

Is the paper tray deep enough for 500 sheets of paper?
You must explain your answer.

qx10 " = 0.00
0. OEIX S0 = kS em
The Baw is not daop 2rough 1S e <00
Sreeks dipages o ocdegind S Coneand
Ha m‘\s Sonodhes nen Enok

(Total for Question 15 is 3 marks)
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16 The normal price of a television is reduced by 30% in a sale.
The sale price of the television is £350

Work out the normal price of the television.

M‘(f%% - 0% =

= )o/
7L\og %gbo )xrc)

(Total for Question 16 is 3 marks)
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17 Sumeet has a pond in the shape of a prism.

2m

0.5m

[.3m

Diagram NOT
accurately drawn

The pond is completely full of water.
Sumeet wanis to empty the pond so he can clean it,
Sumeet uses a pump to empty the pond.

The volume of water in the pond decreases at a constant rate.
The level of the water in the pond goes down by 20 cm in the first 30 minutes.

Work out how much more time Sumeet has to wait for the pump to empty the pond
completely.

Jolunne % QC)@\

=2 3
\‘CG\{ .— \*%m

4
X Ax o0 7 O-bm

g —0 b= Ve (b
gt 0 b= 3095
2.¢ N 2o = 10Smind

105 ming = Vhow S mid o

(Total for Question 17 is 6 marks)
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18 Solve the simultaneous equations
% e+ Ty =1
3x+ 10y =15
Dy 3 = 122 +y =3
@x B 12 ‘HGOS - 60

@ \QD&+Q9%3 (o#C)

| Lo Q\\Q’; =
]C(:j - S

gy~

Swoshture Y it

(oc ¥t =
Ly = -20
o5 = =S
-

(Total for Question 18 is 4 marks)

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

5+ 0.5 -5 5¢

(Total for Question 19 is 2 marks)
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P,
P

Diagram NOT
accurately drawn

Ax

viZ¥
B

ABCD is a square with a side length of 4x
M is the midpoint of DC.
N is the point on AD where ND = x

BMN is a right-angled triangle.

Find an expression, in terms of x, for the area of triangle BMN.
Give your expression in its simplest form.

WQ&C%QO\’“O(Q‘
oo x Lo = Lbox”

ACoc ﬂ t‘ﬁCA&\Q e
l;:(,‘x Sy a (DZX;L

pors

2
Ao 3%0«\3@ MDN
2% ~.-
N

M&ﬂk:ﬁmgm %Cﬁ
ed K Lo L\LDCZ

ﬂdd qu(@/ Ehe Er\om 165
T o

be/fﬂw = S

(Total for Question 20 is 4 marks)
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21 The table below shows information about the heights of 60 students.

Height (x cm) Number of students
140 < x < 150 4
150 < x < 160 5
160 < x < 170 16
170 < x < 180 27
180 < x £ 190 5
190 < x < 200 3

for the information in the table.

(a) On the grid opposite, draw a cumulative frequency graph

Ct

WA
52
57
0

(3)

" I




60 |y

50

40

Cumulative

frequency

30 |-

20

10 T - H +

TR |
el
o b }

140 150 160 170 180
Height (cm)

(b) Find an estimate

(i) for the median,
‘ ¢
6O <2 = 20

(ii) for the interquartile range.

77— Jed = 13

(Total for Question 21 is 6 marks)

190 200

AL

.. €D

)

w

I 00O 0
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22 P and Q are two triangular prisms that are mathematically similar.

Diagram NOT

6 cm accurately drawn

12 cm

Prism P Prism Q

Prism P has triangle ABC as its cross section.
Prism Q has triangle DEF as its cross section.

AC=6cm
DF=12¢m

The area of the cross section of prism P is 10 cm?
The length of prism P is 15 cm.

Work out the volume of prism Q.

Saale facror
L~ 6= &

pH\Q_OL%@
2 2 LLC) (2
10 e x4 = A0

'

longphd) G = 1572 = 30
Volume o\ G \
e a0 _200em®

(Total for Question 22 is 4 marks)
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23 Simplify ——— -/
plify X2 +2x-15

4(x + 5)

?

XS

(Total for Question 23 is 2 marks)
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24 Bill works for a computer service centre.

The table shows some information about the length of time, f minutes, of the phone calls
Bill had.

Time (f minutes) | 0</<<10 | 10<7<15 | 15<7<20 | 20<r <30 | 30<7r<45

Number of calls 12 15 13 18 3

{d\ L 1O=12 1S53 136 =26 18210°1% 1573= S

On the grid, draw a histogram to show this information.

b

O

LAY

Frequency
density

S

™

O S 10 15 20 25 30 35 40 45
Time (¢ minutes)

(Total for Question 24 is 3 marks)
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S¥% ¥
2 7 _,lf_%\ /%"{
_._3— N T X o T 720 ‘_6___ q)P
'O 9 % *
4 q ) 0
T~ Xg X% T 2 =7 -
‘\’6 K Zi_ X E - 720 120 (Total for Question 26 is 4 marks)

Fiza has 10 coins in a bag.
There are three £1 coins and seven 50 pence coins.

Fiza takes at random, 3 coins from the bag,
Work out the probability that she takes exactly £2.50 1
e
g

A T S0
: . p v
A %
- 7
q %0 #
b
K3 S0p y
SRS
-
A< ®
7 X
10 3 5 e v
9

2

S

O
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27 S R
Diagram NOT
accurately drawn
b N
P a 0
PQRS is a parallelogram.
N is the point on SQ such that SN: NQ=3:2
—
PO=a
.%
PS =Dh
\ . —>
(a) Write down, in ferms of a and b, an expression for SQ).
SP=-%
= BEEN -
PO = ¥4 8-G-b .
1)
(b) Expless NR in terms of a and b.
NE - QS (o@cﬂ
3
b i+ b — ,_%’.—1 o) T = b
= O\ - /5
E)
— i
—> < A R
(3)
(Total for Question 27 is 4 marks)
v
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28 The diagram shows a sketch of the graph of y = cos x°

Y 4

v

s

(a) Write down the coordinates of the point A.

(b) On the same diagram, draw a sketch of the graph of y =2 cos x°

(1)
(Total for Question 28 is 2 marks)

TOTAL FOR PAPER IS 100 MARKS
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