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GCSE Mathematics IMAO
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 = ) (a+ b)h

[fe—a—

/ i \
v
—

Volume of sphere = gnﬂ Volume of cone = %mﬂh

Surface area of sphere = 47> Curved surface area of cone = 7r/

/ l |
In any triangle ABC The Quadratic Equation

The solutions of ax* + bx + ¢ =0
where a # 0, are given by

b a _ —b+\(b? - 4ac)
B 2a

X

Sine Rule % = _? ¢

sind4d sinB sinC

Cosine Rule ¢*> = b*> + ¢*— 2bc cos A

1
Area of triangle = 5 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 1793 x185=331705

write down the value of m
9_) 17705 o

(a) 1.793 x 185

™ 3% V=S 33). 705

— oo
(b) 331705+ 1.85 = | 7302

N A 179200

cless b e TR T
(39 te 190 x Mot ) )
(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.
3
7 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.

[T).5t S0 = U+ 12 -3b

q | g O

- 1%
f:’_o( >¥0 £ 2 L
2 ~
)O 26

-21b

1Y

(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 3F 44 45 A4 44 28

Show this information in an ordered stem and leaf diagram.
0|47 8

NS %tV
4y S e X

Key:

Ql4=2-4

=

I

3

2 | AT
0 3
|

o 0S| o0

5 73
F 45

(Total for Question 3 is 3 marks)

4 (a) Expand 32+6H) = C + 3¢

ey
®) Expand  3x2x+5) = Go¢& =+ 1Sx "
606 + IS%
444444444444444 R
(c) Expand and simplify (m + 3)(m + 10)
Foot
o 19"
| 2 m
L -3
L
5wt 1Bm o i b v89
(2)

(Total for Question 4 is 5 marks)
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5 Write 525 as a product of its prime factors.
S5

\
=5

“ &5

(Total for Question 5 is 3 marks)
6 Ed has 4 cards.

There is a number on each card.

12

15 ?

The mean of the 4 numbers on Ed’s cards is 10

Work out the number on the 4th card.

TortaL -

- U x<x10= 40
“Voted 6,\»“\ - N+46e+ € =42

Wv;ﬁsi,\(‘) \/O.M = L{'o "ZZ
=)

(Total for Question 6 is 3 marks)
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5
(a) Translate shape P by the vector (_ 2)

2
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(b) Describe fully the single transformation that maps shape A onto shape B.

A RoTation db 180° with Centre Y Shakion (0,0

(Total for Question 7 is 5 marks)

J
7
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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.

DO lkres X 300 dayp = 6000 Litres
Gooo
Vo

(Total for Question 8 is 3 marks)

9 Matt and Dan cycle around a cycle track.

Each lap Matt cycles takes him 50 seconds.
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 each have cycled when they are next at the start line
together.

| 5o l R0
2',00 2 1O
2 1§52 3 2y o
4 Loo 4 ()L

L Y00
D) 2590
¢ (Goo) =4
Matt ... T laps
Dan.... . 5 ...................... laps
(Total for Question 9 is 3 marks)
8
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10 The diagram shows a garden in the shape of a rectangle.

4+ 3x

d
|

v

Diagram NOT
accurately drawn

x+6

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

Work out the value of x

by o+ 4ok + dxrx+3x+2c = 32

0 + x> =32
L‘l‘O) Qoo = B2-d°
Boc =

|2

1
] - o - l '5
®) o g

(Total for Question 10 is 4 marks)
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*11 Debbie drove from Junction 12 to Junction 13 on a motorway.

The travel graph shows Debbie’s journey.

40

30

Distance from
Junction 12 20

(kilometres)
10
0 > .
0 10 20 30 Q 4" M)
Time (minutes)
= 9- y- "\15

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

_ = -z ’
Who had the faster average speed, Debbie or lan? =

Y t explaj .
ou must explaig your answer A 30 km

Sz — =

& Z)IM} n

= 5: |'-25KM/W"'I"

—

L/_
— '25)((90 nunA = 75Km/kf

| KM/L\ S
Dé,ld\@n'_, AA"GVQ 0}‘ 75
she bos cﬁJﬂ\/iu\a oA o %“HU 5\3-&0_,}

(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
= -2 A = Z/‘
7 X %)
= - +_S
VE ( x - l) +s 9 (zx%
=X+
::—l-i-S '7‘14) -9 (‘7(';7)
= VA -
8
7 /(/
6
APIND>
L T ~—
JTa
S
P
/ )
3
2
1
-2 -1 0 1 2 3 4 "y
-1
(Total for Question 12 is 3 marks)
. J

1
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*13 Here is a map.
The position of a ship, S, is marked on the map.

> Z
Q

\Z.
N\

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.

(Total for Question 13 is 3 marks)
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14 2<n<3
(a) Represent this inequality on the number line.
(&, &
. I I I I I I . . I I >
-5 4 3 2 -1 0 1 2 3 4 5 n

(b) Solve the inequality 8x—-3 > 6x+4

("'?9) R = Lo +/

(-(9“‘> A=/
(=1 x> 35 x>3 .5

(Total for Question 14 is 4 marks)

*15 One sheet of paper is 9 x 10~ cm 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. m")/_\
2 /L g0 -

Soo x 9 x lo 4.5
- L}-goox ’O_g
- L"'g"m

’Tu—lvaa 1< At M{W\&“’

[N S RY NV o ey O Gem
too 6“61/':}-?%

(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. R
F-
The sale price of the television is £350 <'—' EE\/E(SQ Q CENT Acl T

Work out the normal price of the television.

(Total for Question 16 is 3 marks)

14
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17 Sumeet has a pond in the shape of a prism.

Vi T -'L’Dc. g

A I 0.5m -
] , s l T0A A~

A
v

Diagram NOT
accurately drawn

The pond is completely full of water.
Sumeet wants 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.

V‘D'WVLL l’l/&(,l.d.)‘:"‘f-'hitg‘— '\(&XO-S' = IM?'
\/o/\u.mc ‘.’ﬁ’r*namoxdw ?hsm: ('fixo <23 ;(9.) ¢ | m

- 0 ¢ M

Tafﬁ'-— Vorumi = |+0.% = |?wz

—

VOIM.'MC rewoared 20w~

- cQ < DO 9\
- o L"W\ - CA-/'CI“J , .

LIATEl REmAamiING | @ mP- O Gqut=1 ¢t |
|4 to2 = l4=d=7
) x s wey = The S ¢ S

(Total for Question 17 is 6 marks)
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18 Solve the simultaneous equations @
dx+7y =1

3+ 10y = 15 D
@xq_ ) o+ HOy = O
(D=3 \doc + )y = 3

L—'_M) U"—'g

check Y3 X=-5

(Bx_g> + (lox3) = (5
_'6+30:lg/ B 5

(Total for Question 18 is 4 marks)

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

5 0.5 -5 50

(Total for Question 19 is 2 marks)
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20 A Py N «X» D

Al ] []
3 Diagram NOT
(D 3_ ¢ accurately drawn
4x M
® |

v [] c

B e
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.

Area 2L = -‘!-1-;( "‘I‘x +2sc = Lot
Arec Q3 = -c'ixx x Qac = OCF

Area sy Bmd = loa” - (G254 X +9¢)
- oot _ 112t

- é-DCL

(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 ;13)\

Number of students

140 < xé 150 4
150 < xJ< 160 5
160 < ¥y < 170 16
170 < K < 180 27
180 < A{é 190 ) 5

3

190 < x% 200/
(g

for the information in the table.

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

3)

"’ R0 O
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60

50

40

Cumulative
frequency

30

20

10

0 W\ R
140 150 160 170 180 190 200

Height (cm)

(b) Find an estimate
Mok Schene [72.

(1) for the median,

(i1) for the interquartile rang%
L = 165em
1R =177 -1kS .
U& =\ e -2 Mars(@d"tel_ 4
| A~ cm

(Total for Question 21 is 6 marks)

19



22 P and Q are two triangular prisms that are mathematically similar.

B
wn
[ 49
/ 20
y Diagram NOT
«—7C
6 cm 5 4’/' 2 accurately drawn
12 cm

Prism P Prism Q
Prism P has triangle ABC as its cross section. 6 F — l_?‘ _ l
Prism Q has triangle DEF as its cross section. - G ~

AC =6 cm

DF =12 cm Arec SE - D_l :L(—

The area of the cross section of prism P is 10 cm?. ‘
The length of prism P is 15 cm. A‘f{,( X -sechoa (9.

Work out the volume of prism Q. Ll. < IOC an' — L’_O Gl‘ﬂl
thuuw-c Q - L}'Ocmz 7' B’D cn~

~ | lwcm3

(Total for Question 22 is 4 marks)

20
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23 Simplify 24ix2+ i)15 —Haese aAwa.ujJ %@ohﬂ&e
So MHaed ovne g %eb»/c\dca‘b
ebore e (o camcetn
~Eadx -5 porH. Yhe Saae 'eua—»d’::(
= (ers) (2¢-3) 2 guess ove e
b rawrers 15 (X+5)
h@sy 4 .
(ersY(oe3) 23 =
(Total for Question 23 is 2 marks)
. J
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24 Bill works for a computer service centre.

The table shows some information about the length of time, # minu

<=
tes, of the phone calls

Bill had.
Time (# minutes) | 0<7<10 | 10<z7<15 | 15<¢<20 | 20<7<30 | 30<r<45
Number of calls 12 15 13 18 3
-_— ;f a—"‘——’ —_ ....-"'"‘_—f
(s ALK =) S S 1o ' S
} A [ 3 2 .9 0.)
On the grid, draw a histogram to show this information.
A
Frequency
density J_
L,
0 5 10 15 20 25 30 35 40 45

22

Time (¢ minutes)

(Total for Question 24 is 3 marks)
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25 The expression x> — 8x + 21 can be written in the form (x — a)? + b for all values of x.

C= M,olc-HmJ +he sq uanre

(a) Find the value of @ and the value of 5.

C‘:)C—‘-f—)l = ‘xl— - + 1L
(,)C_L/_)l.- |+ ‘/—
- Ge-H'+S - 5

The equation of a curve is y = f(x) where f(x) = x> — 8x + 21

The diagram shows part of a sketch of the graph of y = f(x).

"4 y=f) Clurve &F

i g nm PR
when (Gc-w) =o
So puhew X=Y¢
When >¢ = ¢

= (G-t +5
N

0 X

The minimum point of the curve is M.

(b) Write down the coordinates of M.

(Total for Question 25 is 4 marks)

23



26 Fiza has 10 coins in a bag.

There are three £1 coins and seven 50 pence coins. ) 7
| | \/ e
Fiza takes at random, 3 coins from the bag. < —,"" 9 X =
(=] o

Work out the probability that she takes exactly £2.50 ‘P
/28 2 7 2
Vo ) 4 2 XX
L/ ) 75 9 5

2 '<§
7 22F 43 v
Ly ) /)

720
| L6 ¢b R o | ~ 1 7
920 3o 20 Yo oy

(Total for Question 26 is 4 marks)

24
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Diagram NOT
accurately drawn

PORS is a parallelogram.
N is the point on SQ such that SN: NO=3:2

%
PO =a
H
PS =b
%

(a) Write down, in terms of a and b, an expression for SQ.

SR

sSQ = sr+R& = a-b a - b_

(b) Express ]ﬁ) in _%rms of a and b> _9 9.
> = = .
N f{ = N + R N& 5

> a —b +—b
- SC-—' —-') —_—

!

- A
S.—-

b +b

——

L
S

b

()

NP

2
A T+ —
- o

(Total for Question 27 is 4 marks)

25
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28 The diagram shows a sketch of the graph of y = cos x°

-ly

-..'l -—

(a) Write down the coordinates of the point 4.

(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

26
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