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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 Arxea of trapezium = > {a+ bh

T

2 b ==
4 {
Volume of sphere = — 77’ Yolume of cone = Em'zh
Surface area of sphere = 47z#* Curved surface area of cone = zr/

N>

In any triangle ABC The Quadratic Equation
The solutions of ax> + bx +¢ =10
where a # 0, are given by

b a __ bt JbF = dac)
2a

Sine Rule A b ¢

sind sinB sinC

Cosine Rule @2 = b+ ¢c*—2bccos 4

Area of triangle = % 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 Here are the ingredients needed to make 16 gingerbread men.

Ingredients
to make 16 gingerbread men

180 g flour
40 g ginger -
110 g butter
30 g sugar

Hamish wants to make 24 gingerbread men.

Work out how much of each of the ingredients he needs.
| € jmﬂu\mmd v g)mgﬁiomd i4ﬂ%‘(‘6}?/fm’cﬂ“
130 flowr 46 fHewr ;;?:O

&o fg;ww(jd e ,,3,‘“,, 8@/ O

o [Bultir s buHic IG5

30 rfmf]a,i" P S xﬂiéﬂﬁf” {45

X?Og flour
6o

PR oh. <A <4 1111 <2 3
l65g butter
Lf'gg sugar

(Total for Question 1 is 3 marks)
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2 The scatter graph shows information about the height and the arm length
of each of 8 students in Year 11

F 3

100}

Arm length
(cm)

801

70}

120 130 140 150 160 170 180
Height {cm)

(a) What type of correlation does this scatter graph show?

Poci Rve correlhes

A different student in Year 11 has a height of 148 cm.

(b) Estimate the arm length of this student.

= - e R



*3 Here is part of Gary’s electricity bill.

Electricity bill
New reading 7155 units
O1d reading 7095 units

Price per unit  15p

.....

Work out how much Gary has to pay for the units of electricity he used.

N tmber @,g ks eed = T 5% - 7095 = Go tniks

1155 (}93[’%60“"‘;“3 - 15X 6o
e 760"5” —16 x 6xlo
- 0 0 6o — &\Ob‘f’

= %9

(Total for Question 3 is 4 marks)
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4 Alison wants to find out how much time people spend reading books.
She is going to use a questionnaire.

Design a suitable question for Alison to use in her questionnaire.
b wmuch Kme  de S W'Cj\ reom dﬁm:?j bircha e
Weede 7.
— 1 ]

v i
O -~ lhy |'h‘f’(-3)lqr over 3h

(Total for Question 4 is 2 marks)

5 Work out an estimate for 212007
0.509
A1z do(1sg)
18t = IDU“S"F) e x VO a :3&0
5.50q = 0.5(15¢) = T s

___(Total for Question 5 is 3 marks)
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Describe fully the single transformation that maps shape P onto shape Q.

En\arﬂemmECent‘l‘e(O,O)S(’ale{,ga)wZé

‘ sf-5
A K ‘F (Total for Question 6 is 3 marks)

sf=5:2
= 2.5
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7 Here is a diagram of Jim’s garden.

Diagram NOT

12m accurately drawn

9m

I8m

Jim wants to cover his garden with grass seed to make a lawn.

Grass seed 1s sold in bags.
There is enough grass seed m each bag to cover 20 m? of garden.

Each bag of grass seed costs £4.99

Work out the least cost of putting grass seed on Jim’s garden.

[B(\'-Q(?;i\ ®,4§: 3&1’“{3@'&”} - L\l+ l%) e C’t ( TWF@Z&UM)
| A

— 135 m

treram

Mumwoé \oaﬂg _ 135 = %o
(S = 6. 7S bags

20135 -

~0 ; - aqe -
| S0 = 9

— 2495

(Total for Question 7 is 4 marks)
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8 There are only red counters, blue counters, white counters and black counters in a bag.

The table shows the probability that a counter taken at random from the bag will be red
or blue.

Colour red blue white black

Probability 0.2 0.5 0.5 OIS

The number of white counters in the bag is the same as the number of black counters in
the bag.

Tania takes at random a counter from the bag.
(a) Work out the probability that Tania takes a white counter.
P(w) + P(B) T0.2 +0:5 = |
Pyt P(B)=t-0OF

Pw)+ P(B) =0 3 o. 15"

There are 240 counters in the bag.

~ (b) Work out the number of red counters in the bag.

f\f&mW Dj? red coonkc = 0.2 x 240
- 49
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9 The diagram shows a prism.

Diagram NOT
4 cm accurately drawn
H L]
7 cm
L]
2 cm 10 cm
[ ]
9 cm

Work out the volume of the prism.

Velume = Area of Cross-sechon x €919 th of prism
- |

f :
; CTeLs-5 {”C/{"t O AV €a =

q VD{LWWE - 5‘% X \C)
S
- 3RO v

10

2x9 + Sx4.

o ! - L9 . = 3RCH
o - 18 +2&




10 Here is a map.
The map shows two towns, Burford and Hightown.

Burford

X

e
I 0"&.’//

Hightown

Scale: 1 cm represents 10 km

A company is going to build a warehouse.

The warehouse will be less than 30 km from Burford and less than 50 km from Hightown.

Shade the region on the map where the company can build the warehouse.

(Total for Question 10 is 3 marks)
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11 (a) Expand

4 x 3

4(3x + 5)

t4 x5

(b) Expand and simplify
21...% 1-31: “f-IS
by + F

2(x —4)+ 3(x+ 5)

A~
(x +4)x +6)
A

v -6 + HxX + 24

{c) Expand and simplify

~* +lox +24

x+lox + 24
{2}

.. (Total for Question 11 is 5 marks)
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12 The diagram shows a circle drawn inside a square.

Diagram NOT
accurately drawn

6 cm

12 cm

Y

The circle has a radius of 6 cm.
The square has a side of length 12 cm.

Work out the shaded area.
Give your answer in terms of 7.

2
P eca U-:?( SAUATe - 12x 12 = Vb em

\ : - '{‘:.é}v
At eo ‘D.,ﬂi Cirzle = LTS = EX R (

D «Ff—“‘ém& tn avem = 44 ~ 36T -

Shaded re.cjicvn L o BSH—,
) 4
ST
0 q
—3¢ - 4T 36~ A
=1k - Us-1) o

(Total for Question 12 is 3 marks)

Lt




*13 Talil is going to make some concrete mix.
He needs to mix cement, sand and gravel in the ratio 1 : 3 : 5 by weight,

Talil wants to make 180 kg of concrete mix.

Talil has

15 kg of cement
85 kg of sand
100 kg of gravel

Does Talil have enough cement, sand and gravel to make the concrete mix?
| 30 ié{j e rehe V1%, 5

'Ttﬂa\ PO\H’S - V4+3%+S =9 ,Par‘i‘s :
EYAN Pcwt n woerth 18 =9 = 2o oy

Cewenlb  Sownmd  Gravel
l S T 5

ey

ﬂ(—:} %-_ 6D ’1@ \D@

‘ . dr
Tall hthEMouﬂ lh cewienk

%__Ej\ggﬂk Sand
eno ug\r\ 9 rave |

T&\\ Cawn V‘\é,t’ V\Af*\m “i"\/\!& Cﬁ\ﬂ&f&}ﬁ W\L;( ‘QQC&C&L&%&,
\;“\JL does né hawve (:’V]DUJH Ce men o

{Total for Question 13 is 4 marks)
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14 The bearing of a ship from a lighthouse is 050°

Work out the bearing of the lighthouse from the ship.

| | |
%eaﬂ\ﬂj o§ Uﬂ%ﬁnwm J]:rbnf\ S\n;_,r; - S0+t 180

= 230

A 300

(Total for Question 14 is 2 marks)

15 (a) Simplify m*® ~ m®
5~3 2
(b) Simplify Sx*y* x x%y
i

'x’lz > %
Yy

5"yt

5 % DL

5 faﬁ"

(Total for Question 15 is 3 marks)
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16 The diagram shows a triangle.

Diagram NOT
accurately drawn

3x

In the diagram, all the measurements are in metres.

The perimeter of the triangle is 56 m.
The area of the triangle is A m™.

‘Worl out the value of A.

Pé..i'“nl,mﬁ b — 202U+ x-1 t 3 |

Ty = 58
D = 1
A’V»‘QC‘?{ - L‘D)(h
5
3 x (% -1)
2.
2 %Y }’\(g“‘) 3;&@)@“ gi} maf
= - . = N A

__(Total for Question 16 is 4 marks)

— 2 -~ -~ - -~ S ~ . ~ ~ -~




17 Thelines y=x—-2 and x+y =10 are drawn on the grid.

YA y=x—2
10 :
9
8 .
7 .........................
6 | -
T
5 M"”s? AU NSRRGSR WU SUNSSU W
4 ‘*‘"-m._ ) e
%‘%‘
3 ” it \’J“\ 7,
o J [N Re— oA .
7 x+y=10
1 / A it snr, v et U SO L 0.0 B e 7D W T T T e ST e e T
: >

On the grid, mark with a cross (X) each of the points with integer coordinates that are in

the region defined by
y>x—2 (4:3) (.LHLf’) Uh 5> (Siq’)

x+y<10
x>3

(Total for Question 17 is 3 marks)
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18 The diagram shows part of a pattern made from tiles.

Diagram NOT
accurately drawn

The pattern is made from two types of tiles, tile A and tile B.

Both tile A and tile B are regular polygons. P
N PR P
Work out the number of sides tile A has. v iij ii” B gﬁ lau
£ M,mmt@ |l A

""@ﬁihhﬂvgiev3gb |

L 360

A+ Ko ?
(&Wﬁhg%iT

In {’)\/{:‘jﬁﬂﬂ A nberier pm@;@ _ 150

s g et ;:R}fmbr“a,m e = [RD-150 Wﬁé

Nitwboer {’LWP Jacis = 360 2 3p 2710 [ 2 2iclen.

(Total for Question 18 is 4 marks)
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19 Sameena recorded the times, in minutes, some girls took to do a jigsaw puzzle.

Sameena used her results to work out the information in this table.

Minutes
Shortest time 18
Lower quartile 25
Median 29
Upper quartile 33
Longest time 44

(a) On the grid, draw a box plot to show the information in the table.

)

A - ERRNN AN NP IR S
10 15 20 25 30 35 40 45
Time (minutes)
(2}

The box plot below shows information about the times, in minutes, some boys took to do
the same jigsaw puzzle.

10 15 20 25 30 35 40 45

Time (minutes)

(b) Compare the distributions of the girls’ times and the boys’ times.

MzM&ngnds)kM%&fxm%CKa,

gu){g (er\t,) @mw ﬁ&@té’m@ Ci w»\,,

Lo wmitdle 507 !0&9 g, za\,r{s Mvﬂ W“‘mww
%“)W(L@l (mm J \] éﬁ)

(Total for Question 19 is 4 marks)
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20 Write the following numbers in order of size.
Start with the smallest number.

0.038 x 1¢# 3800 x 10 380 0.38 x 10~

3.% 0.3%0 3% 0-05€

(Total for Question 20 is 2 marks)

21 The table shows mnformation about the speeds of 100 lorries.

Speed (s) in km/h Frequency
0<s 20 2
20 <5 < 40 9
40 <5 <L 60 23
60 <s < 80 31
80 <s < 100 27
100 <5 < 120 8

(a) Complete the cumulative frequency table for this information.

Speed (s) in km/h (;,;‘;I‘F‘:Lﬂ;e CF.
0<s<20 2 2
0<s< 40 9= | [

0<s< 60 i +23= 34 54
0<s < 80 34¢3] = 65 55
0<s <100 543 =9 L 7%
0<s<120 |A+8 = lo0 [ oD

—_ + - - — A T TR T R AT




(b) On the grid, draw a cumulative frequency graph for your table.

F 3

. SRARRNE (RRRERRNRN AN SRRRE 8
LO0fmeii b e e e
i
&0 Lt bt
Cumulative R ‘_
40 A _ BERENENS W08 20 ..... -]
NN : ] : i
: ? : ' : A
: A
P L0
20 ;
SN g SIS 1 1 B A
bk, N

0 10 20 30 40 50 60 70 80 90 100 110 120
Speed (s) in km/h

(¢) Find an estimate for the number of lorries with a speed of more than 90 km/h.

oo — 18 = 22

(Z)
(Total for Question 21 is 5 marks)
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22 Solve the simultaneous equations

4= { 3x+29=4
2 x| dxtSy=17

Subs itz Y = +5 il 3« %-~?:jf";:4m

3a t2(5) =4
3y 4o =4

vy =~

(Total for Question 22 is 4 marks)
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23

Ya C‘
Diagram NOT
accurately drawn

D

B
o TR >
(3ip )
L@, -5 /?;) P

ABCD 1s a square.

P and D are points on the y-axis.
A is a pomnt on the x-axis.

PAB is a straight line.

The equation of the line that passes through the points 4 and Disy=-2x+6
Find the length of PD.

op(t A 3 gl 2 -—~:J\”Ji’r6 =) fa/l,v-ea & =3
A (\3 5 o)
Lrl:‘/\&, ?& {/) PQ/F—F{V\" d/L&LL.,'CUF" {D ldﬁ) .

y o =
WL‘?% KWLA:D - | Haus W’LF% - == s

LLV\.}L PR o 3 = Ji’it +C (i’@\.QL)t‘L-H;%)
Mf’)m:) b&loma& tc PR wa\(; O < -2[: X+

C - - L TXZ‘“Z‘XB - “3/2__
2. 2

LlMPFD'-» (ﬂ - —é:{” — gi | 3
M”T) X =D :j -:_--3/L P(ff’:‘“"g/z) ’femfjﬂ\:@wm-
' N

= 61,
Yo -axotéss D(@S) TS

~ (Total for Question 23 is 4 marks)
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24 Make ¢ the subject of the formula

Pla+t) = 5~ 2t
AP+ PE =73 —2C

e(P+2) - 5 4F

.. (Total for Question 24 is 4 marks) |

.




25 The diagram shows two similar solids, A and B.
Diagram NOT
‘ accurately drawn
4 cm 8 cm
0. B C_Li ' r:)
Solid A has a volume of 80 cm’. flg e ?/ : V’]éﬂa -
% | dimengion
(a) Work out the volume of solid B.
3
[y - 7
>
\, = B0 X* 2
g = " .
- % é o Cwm .
T 640 ........ cm’
(2}
Solid B has a total surface area of 160 cm?.
{b) Work out the total surface area of solid A.
- 2
= O RS
Se
S A - o
>
< _ 160 _ 6o 40
e l it B L I LI L T T LRI TR
KT g 4 @
(Total for Question 25 is 4 marks)
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26 (a) Rationalise the denominator of E

= 5 Uﬂzm > Vo = _?M[% )

U2 2 Vo V4

(b) Expand and simplify (2 +/3)% — (2 — V3)?

om0
b = (ﬁfb)[m\ ﬁ')) dqfwmmcﬁ

| | o A ”Zaf‘\ut"i yoy —
( 4 V3 ML%> (il»él. /3 wlff?s)
4 (av3)
93

B L
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(a) On the grid, draw the graph of x* +)* = 4

Y 4

B »

(2)

s

[

ot "445007

(b) On the grid, sketch the graph of y = cos x for 0° < x < 360°

(Total for Question 27 is 4 marks)

(2)

B L
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28 A a B C

o
Diagram NOT
accurately drawn
2b W
N
b
P
APB is a triangle.
N 18 a point on AP.
— —> —
AB =a AN =2b NP=b
(a) Find the vector PB in terms of a and b.
'F@m_PA%P(%“ ~b-2bta
~a-73b -
| a—-5b
(1}
B is the midpoint of AC.
M is the midpoint of PB. | . —
*(b) Show that NMC is a straight line. 'ﬂ%fﬁ wieans NC = k N M ;
-7 7 2 VR f;“; | (k= iun:%(wm%r-) ;
M = NP APM (PM= L TR :
ONM o= NP 2

e

_ b 41 la-3b
L (a-5h)

AN = 24D N M (Total for Question 28 is 5 marks)

NLCM Shaight Lng —
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