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GCSE Mathematics 1IMA(
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

—a—|

h
2

| b >
4 1
Volume of sphere = 5W3 Volume of cone = Emfzh
Surface area of sphere = 471> Curved surface area of cone = 7r/

N

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

b a _ —b+\(b* - 4ac)
- 2a

X

Sine Rule _%¢_ = _ ¢

sind 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 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.

(6>(| 5 = C;LLP 6;‘\6@/b’eaﬂ me
I%DOX |- S :0173@ gjt? =S5

....... GDg ginger
...... /65g butter
L’LS ............................... g sugar

(Total for Question 1 is 3 marks)

3
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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

A

110
100 PR

90 X 7
Arm length -

M) S mpomcmm e m o =
80

70 in

\
REREER RS RN |

60 >
120 130 140 150 160 170 180

Height (cm)

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

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

(b) Estimate the arm length of this student.

(Total for Question 2 is 3 marks)
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*3  Here is part of Gary’s electricity bill.

Electricity bill
New reading 7155 units
Old reading 7095 units

Price per unit 15p

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

£ |echra uyed = 1S5S - 795

s S
i i |5
6 o GD 6@ 300

(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.

HOWMu.d\ Ewe P.Q/dﬁajdb'aoJ SP@M:Q
remw\a lQ‘DcW:?

L T o N

None O—-lhes S ECN N o o~ M€

(Total for Question 4 is 2 marks)

5 Work out an estimate for 31x9.87 (bu ILO Hore ’Fb i 5(

0.509

- 30 %< IO

O -5

- 300
D - o>

0-S

(Total for Question 5 is 3 marks)
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(Total for Question 6 is 3 marks)
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7 Here is a diagram of Jim’s garden.

Diagram NOT

12m accurately drawn

St 912 = 10% m=
9m M

L xax(
- \Lm 1
18 m _ '_i:l__— < g Lf’
Jim wants to cover his garden with grass seed to make a lawn. =77 mz
Grass seed is sold in bags. 2
There is enough grass seed in each bag to cover 20 m? of garden. O]+ 9

Each bag of grass seed costs £4.99

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

2o
D_OU"%,S/ 4o

)
2
3
ve nezed 7\06‘? |2 o o
6} %mss e d - 142 g

Ixtuaa = (1xs) — (T=o=0

. 35 - 07
¢XQ;§3

(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 o-'S |o-\S

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.

DL+ © 5= =1
D Lowie v Bl Y=\ =
?LL’J\’\'I)\&-)T‘ PL%\QU'{) = "'"{ e - = <. )

O ) —0-3

There are 240 counters in the bag.

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

P(Qa&) — o7

QU4 O covntrt> X O 2L 4]
Llr% (_,ol.kw-lm

—

(Total for Question 8 is 4 marks)

9
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9 The diagram shows a prism.

Diagram NOT
7 cm accurately drawn
L L]
Ty
7 cm 7—3 5"”

=z 7 1 ]

) S 2 cm

Y - 10 cm
N ) O]

9cm

Work out the volume of the prism.

Vo lumt 5\, poswv = osec 8 s s - sechin- < (ﬂh\g%

PN““" % Ao S5 -seuh'\*n

V18wt += WOt = L8’

V\Q\,u w2
—_—

%%(_Wz. ¥ \Ocw

— %SO C.V\---s

(Total for Question 9 is 3 marks)

10
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p . ——
10 Here is a map.
The map shows two towns, Burford and Hightown.
Hightown
Scale: 1 cm represents 10 km

A company is going to build a warchouse.

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)

L. >
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11 (a) Expand  4(3x +5)

(B +S)= lda ¥2o

W 1o + Lo

(b) Expand and simplify  2(x —4) +3(x +5)

Déja/—-)'-l-) Y 3@7—5)

5
= dx -¥ ¥Ex ¥ S +)
- 6:)(, )
(c) Expand and simplify (x+4)(x+6)
x\'_'x Y xl 3+ Yx +6x +2¢

’\’L ,}—@DL -"Q—q’ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

(Total for Question 11 is S marks)

12
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12 The diagram shows a circle drawn inside a square.

)
A Diagram NOT
( accurately drawn

q uev S m

12 car -*-~

N

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 .

A
p\-f‘e(.,_ '%lec,(l- - - M x 6 _,% ]

Acen Oy Hpware < 2% \2 = ¢4
b\'HLN nce <= % —2 G4

Wy =56 R A
R

(Total for Question 12 is 3 marks)
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*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?

\ 4545 =9
\‘60\&6 =94 = 9"01’(6 Qv P"‘"e
’\'\D MVl 1 €2 \4((3 J&, Loncne o kﬂ'°"’ ne ed

\% 20 = D Wgi ) cement
5% do = loo Ky J,\, “6*‘0\'2’(
1o WA 5

—

Tail hes emougl  Somd amd grel ot ust
MOUKL commend . He weed> an~ i~ S K.

Ne ke o't Mma¥e \ €O UL'\, o&- Concvefc— .
)

(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.

Sacu Benangs

. 'i{ ofk\¢ 1WA 6@4!2#\)(. ¢ < IO e
Bacn BAa@n g 1s oAl AL 1307

. '.)[ okl /WAL 65\0\-9-”\.!(' IR >|@°'M‘*"V~
Gock Lo ing 15 O avm— |82

ao Bace Boriug v DSo” 4 87
= 2

15 (a) Simplify m° + m?
5-3 3

(b) Simplify Sx*y?® x x*
2
- g X DCH'XDCZ%bsxD
A
- SxtuY SN

(Total for Question 15 is 3 marks)

15
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16 The diagram shows a triangle.

Diagram NOT
- | 1 It 1 accurately drawn
-~ B -| x—1
=
m +
3x
B3¢ = Ay m

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>.

Work out the value of A.

(9(4) + (R +1) + 2 = Sw
5% +5x +5x —\+1 = Sbw

(Total for Question 16 is 4 marks)

16
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17 The lines y=x—-2 and x+y =10 are drawn on the grid.

yA DC’ y=x—2
10
9

8

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
x+y<10
x>3

(Total for Question 17 is 3 marks)

17
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18 The diagram shows part of a pattern made from tiles.

Diagram NOT
accurately drawn

o” A w\?jt(_.b voumd

a_ Pn,—lf\/&’ Zgbou

LQUILATELA
So e brt
Tile A
ﬁ ) L0 - o
= 500°
The pattern is made from two types of tiles, tile A and tile B. —_

Both tile A and tile B are regular polygons.

Work out the number of sides tile A has.
S0 each mtenov anmngle {jt Hle K
S \600 : Cgm_ZD/

TG e (oS sis
3Lo”
- ;;@_TM o
v\uw‘"bff - L0 _ \Z/ﬁf—/@
Ty 800 P — Zsides

(Total for Question 18 is 4 marks)

18
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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.

1\)01\'\ ce Minutes

' M Shortest time 18
W

w S Lower quartile 25

S C o~ e SG\JLL("I\U Median 29

9__ SV e/ Upper quartile 33

I Longest time 44

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

| |
| |
™ ) T —>
10 15 '8 20 25 1930 2y 35 40 4 45

Time (minutes)

{&Q: UQ - L& = 33_15: B

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

| = |

T >
10 15 /20 25 QLQ 30 35 40 45
a Time (minutes)

)&@: V- LS -275-14 =9

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

(Total for Question 19 is 4 marks)

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

0.038 x 102 3800 x 107 380 0.38 x 10!

O-@@@x;o’“ =38 A< 107" - 0.3%
@?;‘ﬁx 1o~ - 0.03%3
4 2
0.%8<107 3800 xio ' Do3Bxio” 2B

(Total for Question 20 is 2 marks)

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

W\jé Speed (s) in km/h Frequency
JLAN 0<s5<20 2
QJU\/ 20<s <40 9
= J(\'J:O\ 40 <5 < 60 23
Q\JJUJ el 60 <s < 80 31
/I’D 80 <s < 100 27
100 <s < 120 8

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

Speed (s) in km/h (i‘?:;zleit;;e
S ’ +1= 1]
0=os40 I 13- 3
O=s< M 84 + 3 - s
oS =3 L2y =L
0<s <100 QL r I 1o
0<s<120 /| 6O

20
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(b) On the grid, draw a cumulative frequency graph for your table.

100

K >80‘
60
Cumulative
frequency
40
20
0 ' ' >
0O 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.

N8 \ories e oA Go Unh o less

50 too —) % = Lo L1
Mave Mow ADU wh

(Total for Question 21 is 5 marks)
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22 Solve the simultaneous equations
€Y 3x+2y=4
D Ax+5y=17
MMsdch —\'v\c PUTICTI | JX, el s o o~ U VA loatL eﬁLU\.ﬁJ"J'\-}

Step! -
71
(Mx 4 120c + 'g:) = @ Y|
M
\2 oc 4—@ '—‘@ —_
@3 . s
f 2
X, Gre Hos
takncd equbirm  Gud S| -k
has 7.3 - ?)S v
s e .,
stepl @w& e h:;::.:.::
So —' = ?75 s
Vodwe T} S ‘:) .
wd oy =5E0=S
=5
\ﬁ—*‘:—”
e

substhte “@ou.nﬂ Ummf .4‘_4\__‘ C,o\/u\c-(—iw

6"( 1.
,,j'" 50\\39 ‘%N‘ '\""L WM
check -’5"“:) ot ebuAﬁ*v(“‘*-"

o~
so w=5 | oree t: D Uoc TSy =1
o R P Rl
9\3364'10-:'”’ w=> X= ... "7—' ................................
oo | S
oc = -L
—_— (Total for Question 22 is 4 marks)

22
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_ Eh I
s L= 52 et PR,

Diagram NOT
se D accurately drawn
\

C\, W) \s 4+ &

(2,2) C"' J/
A\ Cglc) G ' >x
lj.-a\’\(sGJC-LF “/}’_V //ﬂc—\?\t 4 C/Dafcb\/ka)(‘e_'ﬁ(

TRV %

tevee ot
(O 1 /) powﬁ D uﬁ\z\a 16 1A “« P
ABCD is a square. O*, Cﬂ\/o(.ajh\)\r\ O')(-Hn.l (e

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

' Stec oL S =
PAB is a straight line. bl e € ™8 wordr~ele T | A
©) & liom +
The equation of the line that passes through the points 4 and D is y = -2x + 6

Find the length of PD. ub\\’\é e_gl/y\, 5\, (.AM 3—_.—1Df--""
So @ve,a Fiwe X Ivcrecse oy 1 A %a% Aowa L
C’H;‘-‘:S 4 Wkt Mo C’lf AN )T e s o:)

Point & (%2,0) b
64'6____{_}_'_ ﬁn\mg-\"’q €f\/uu~ﬁ\.-5)r [1w < —8 '

Il__ T4 PUFE/"\CP/\C\J-LMH“M P(b 'oo"i"-\ﬂ_ Y CobucT

weir acadionts manst be —I. |
6\’ 6 3‘(&(1\6\:‘ PB - 'z
J

__1 8(&(140«\4 P8 =

_ - =L 5 - |
<o lne Pe 1> U"_DC+C 7 :3 YA N

——

I
Sep b G,\\ 4 c 5\5 s bsh-luhs W\ Vel L \’7/2 AAAAAAAAAA
- . (Total for Question 23 is 4 marks)
'{U cosrdiwete A‘ \ _ I I
x-3 s ©O :(——)-_x?>>4‘(— S50 = 7

LO:O Fles—rs PJ

T eratamans
Turn over
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24 Make 7 the subject of the formula
3-2t
4+1

(x (4+) PCY+Ed = -2k
(expr—2)  Lp+ pE =32-2-F
(4260 Lp+ pt +J € =23
(—4P) pE + Dk = 2.4
(facrocsed ECp+2) = 3-UfP
G (p+D) c= 32-4%¢

p:

(Total for Question 24 is 4 marks)

24
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25 The diagram shows two similar solids, A and B.

Diagram NOT
‘ accurately drawn

4 cm =  8cm — =
o SF =2
P
Solid A has a volume of 80 cm?. A rec S = 2 - L“’
(a) Work out the volume of solid B. Vb(u meSp = 12 - kY

\jbl Lp) - \/ol A X Vs “
- o x D
— 6L{,D CW\.g QL"D ........ cm?

Solid B has a total surface area of 160 cm?.

(b) Work out the total surface area of solid A.
: s
ok A = SP B - ASE
— lé:O C-r”"‘-z' _.' L‘l—

- L'I' OC,W‘- = LFD cm?

(Total for Question 25 is 4 marks)

25
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5
26 (a) Rationalise the denominator of —= NG

5 E 5J_— S'fz
Tz J’_ 9 2

(2- O@F)

(b) Expand and simplify (2 ++/3)* — (2 = +/3)*
e

(2+T2) 2+ T2 )

S I3
S Gl T 4
o 2[3 5M9M L +3

A
1 2? oeracted S 7] _ Liz

tn Lnd bec V»el’

3 7+4S§ J( (—74_14_{5,) (7 - ~43)
((LEM«_»AEDL& :74_4‘52 —7 4 Lf—r

- |\

- _ 3
- 7 G IS <=

(Total for Question 26 is 4 marks)

26
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27

Tes 15 the equation 292
(a) On the grid, draw the graph of x* +)? =4 Civde %,—a PL\ Lo L Kapius

T4 -2 ant @ (o0,0
Y A
2 % Iolqolliolt‘b|

ST 1

. oC \ 3CQo
Ccesx |

0 9 180° 0° 360° 450° x
-1
-2
(b) On the grid, sketch the graph of y = cos x for 0° < x < 360° )

- Lo,
\‘,ou 1\.&,0 Yo rw%b.u M 'iv\-l—e_r(_trs 6* C,O‘Gw-o bl“a\)mf’
(Total for Question 27 is 4 marks)

27
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28

Diagram NOT
accurately drawn

APB is a triangle.
N is a point on AP.

—> —> —>
AB =a AN =2b NP=b
(a) Find the vector P_é, in terms of a and b.
— = --Z
6= Pt A
A o —3b

B is the midpoint of AC.
M is the midpoint of PB.

2
*(b) Show that NMC is a straight line. /
..__7 I
Mz LPe = S (a-2b)

2 9 — \ . |
= - i Y
AN AP S AL RS L

|
- “\5}-’- o= T ‘:‘LC‘I: -b)

7 Ts 82 : M ada = A(a-2D
52’\ o~t '—5?:- ase PGJ@_LLQ_\ bef-CkLkg 4"&%&4—1

Loth Mub-eles 8 vedor (= -b - Recase ootin

va thes stert ot Point N —H,@O cre alss s«

PR we .
& Stro ﬁ ~ L (Total for Question 28 is S marks)

TOTAL FOR PAPER IS 100 MARKS
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