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GCSE Mathematics 1IMA0Q
Formulae: Higher Tier

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

; /
. Volume of prism = area of cross section x length Area of trapezium = % (a+ b

fe—a—*

h
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Volume of sphere = ;mﬂ

| Surface area of sphere = 4772
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v

Volume of cone = %m‘zh

Curved surface area of cone = mr/

p
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| In any triangle ABC The Quadratic Equation

c The solutions of ax* + bx +c=10
where a # 0, are given by

b a b+ \/(b2 —4ac)

Y=

2a
A

| SineRule 4 -2 __¢
sind sinB sinC

Cosine Rule ¢> = 5>+ c>— 2bc cos 4

1
. 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.
Secan wants to go on holiday.
He is going to get a loan of £720 to help pay for the holiday.

Sean will have to pay back the £ 720 plus interest of 15 %.
He will pay this back in 12 equal monthly installments.

How much money will Secan pay back each month?

los oy F120 = t772
$1 oy LFio = EBS
172 af y 120 = '&‘IO?

;720 HOF = ES %
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Use the fact that
54x36=1944
to find the value of

(i) 54x3.6

(ii) 54 x 360

9440 |

(Total for Question 2 is 2 marks)

Here are the first four terms of an arithmetic sequence.
Gn G Lz Vg EVS

11 17 . 23 29

e T ~
+e +8

(a) Find, in terms of #, an expression for the nth term of this arithmetic sequence.

(b) Is 121 a term of this arithmetic sequence?
You must explain your answer.

En +5 =13

[

it& ,
No.. ¢ . .15 not a.  wobele aumber.

(2}

(Total for Question 3 is 4 marks)
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4 There are some black pens, some blue pens, some red pens
and some green pens in a box.

The table shows the probabilities that a pen taken at random from the box will be
black or will be blue or will be red.

. colour

= probability

red green

f

black | blue
03 | 02

I
i
i
|
]

There are 200 pens in the box.

(a) Work out the number of black pens in the box.

O3 X A0

A pen is taken at random from the box.

(b) Work out the probability that the pen will be green.

— (0_3 +0O-2 o )

\ - ¢ .9

(Total for Question 4 is 4 marks)




5 Here are the ingredients needed to make 8 shortbread biscuits.

A Shortbread biscuits e Luseoiks 2 biscvih
| makes 8 biscuits
. © 3
i 240 120 g butter _6 o =
Jr ke 60 g caster sugar = ‘
B 60 180 ¢ flour 0 ws
Tariq is going to make some shortbread biscuits.
He has the following ingredients
ﬁ 330g butter 200 g caster sugar 450 g flour
Work out the greatest number of shortbread biscuits that Tariq can make with F
| his ingredients. ‘
You must show all your working.

Butter- 2 Riscwats = 303
Qo Brscwits £ 30937
. - = o
90 @scuits = 53 1(35
a R oS =9
de & S it TS IESO?)
oy Riscrri 13 = B30Y

Caster Jugor-

SZ(-:_ Riscnts = 19159
Hoar e Biscuwts=36039
= 90 9

L‘t % ‘5(.&':%

vo  isemits =LSOs

(Total for Question 5 is 3 marks) |
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D Diagram NOT
accurately drawn

ABCD and EFG are parallel lines.
BC=CF
Angle BFE =70°

Work out the size of the angle marked x.
Give reasons for each stage of your working.

C%F L7 A}f{’//(ah’ aigles ave G?M@j

Y a q | e of ol

: T T0 £3 a’} m éﬂ = ‘
KFC ‘,ﬁz?zeje) H»wga(e oré ?uoﬁ
. = G ﬁ’ﬂglﬁn N O Hranple odd P
{o [§0°

f?o ._-Cyo—t—?(:) - L{/@ﬁ

(Total for Question 6 is 4 marks)
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' 7 Martin wants to find out how often students use the local tram service.

He uses this question on a questionnaire.

How often do you use the local tram service?

a little sometimes alot

(a) Write down two things wrong with this question.

1 "f%-@a’@’dmo%ﬂ"fSC@jé 5:

| 2 W}e@p%oﬂJavmjueﬂejbthdEJS

e SPEG G N T ETLIED 1 BT TRLOE D |

(b) Design a better question for a questionnaire for Martin to find out how often students
use the local tram service.

How olten do aou we tne local Hrom

Sepvice o eek?

[ S O e T O

€l -2 34 [Jer
pMa =

(Total for Question 7 is 4 marks)
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Milk is sold in ; pint bottles, in 1 pint bottles and in 2 pint bottles.

One weekend a shop sold 100 bottles of milk.

46 of the bottles were sold on Sunday.
15 of the bottles sold on Sunday were 2 pint bottles.

31 of the bottles sold on Saturday were % pint bottles.

22 of the bottles sold were 2 pint bottles.
30 of the bottles sold were 1 pint bottles.

How many 1 pint bottles were sold on Sunday?

5m’li/‘"“(‘7‘

/

; y
é f:)ﬂf'

p;‘ff

2 pint

i
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B

30

1
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(Total for Question 8 is 4 marks)
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*9 The diagram shows a container for oil.

The container is in the shape of a cuboid.
The container is empty.

Sally has to fill the container with oil.

Diagram NOT
accurately drawn

A bottle of oil costs £3.50

There are 3000 cm’® of oil in each bottle.

30cm

Sally must net spend more than £ 60 buying the oil.

Can Sally buy enough oil to fill the container? 50cm
You must show all your working.

¥ So o '
yolume = 20X - x & con
4
z 606 oo Cm

QM - Qo bethles ceqeised
36 B8

, 2. S0 X[O:——»LB‘S

£t 3. 50 x 2o = v 719

40cm

SOH dom not  have Q.,Vmucjbt Moty

ko L Ahe C,&AI”ELL‘VLQJ’

(Total for Question 9 is 4 marks)
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10 (a) Expand x(x +2)

[

(b) Expand and simplify 3(y + 2) + 4(x — 1)

59

(c) Expand and simplify (2@5)

" +lot =3

(d) Factorise fully 8a*+ 12a

(e) Factorise y*—yp—2

a4 b —\-‘.LL’Q'

E— TS S

(Total for Question 10 is 9 marks)
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11 Manchester airport is on a bearing of 330° from a London airport.

* (a) Find the bearing of the London airport from Manchester airport.

10

&S0

The London airport is 200 miles from Manchester airport.

A plane leaves Manchester airport at 10am to fly to the London airport.
| The plane flies at an average speed of 120 mph.

(b) What time does the plane arrive at the London airport?

11O an

(Total for Question 11 is 6 marks)




12 (a) Complete the table of values for y=x*—-3x +2

(b) On the grid, draw the graph of y=x?—3x + 2 for values of x from —1 to 5

{2)
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(c) Find estimates for the solutions of the equation x*—3x+2=4

2-—06 L=

(Total for Question 12 is 6 marks)




TS SRR A Aoy

A S A VTN

T
g

13 There are 18 packets of sweets and 12 boxes of sweets in a carton.

The mean number of sweets in all the 30 packets and boxes is 14

The mean number of sweets in the 18 packets is 10

Work out the mean number of sweets in the boxes.
3o Te préed X

|q,:;(0-

G420 —(50 in tre

2LO

.——""—__—_"‘—

'

Ales

1O sweets -

1 sweefs =

isO sweels

L{—?/O Swe@ﬁ

=
o
L@
A——
v2 @

box e > =

240 Sreels

!

2O

(Total for Question 13 is 3 marks)
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A B Diagram NOT
accurately drawn
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21 211/
E

ABCDEFGH 1s a regular octagon.
KLQFP and MNREQ are two identical regular pentagons. |

Work out the size of the angle marked x.
i You must show all your working. ‘
& ) © ?
exler 00 anyle = =266 ¥ G2 US|

2

: SHETED® T

{ fD-e/ﬂ—-&ja/\ 5 e~ berror argle = —'—?j_(f’_._?_. - 22 = ’_!Zf

/-.__n

= 10
| BT o Sa~ interier eng\ T RO —e S = \ 35
E o

p@\wsof\ T lyo —1L = (o8 :

<

FEG = (35 —1lo¥ = 27 |
1 X = €D = (27 +27)

i
126

]
|

126 7

(Total for Question 14 is 4 marks) :




15 Suc works for a company that delivers parcels.

One day the company delivered 80 parcels.
The table shows information about the weights, in kg, of these parcels.

|

(a) Complete the cumulative frequency table.

Weight (wkg) Frequency
0<wgl1 19
I<wg?2 L7
2<wg3 15
3<w<4 12
4<w<5 10
S5<w<6o ¥ |

Weight (wkg) Cf:_l:g‘;:::ge !
0<w< 1 I <1
0<w<2 36
O<w<g3 o i
0<w<4 63
0<w<g<s T3
0<w<6 0

s

(b) On the grid opposite, draw a cumulative frequency graph for your table.
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Sue says, OR "
“T5% of the parcels weigh less than 3.4kg.” Line drasi vf P’f"

*(c) Is Sue correct? 754 = 60 3. Lr
You must show how you get your answer.

3-75\43
1S/ of percels

e below 2.7 5Ky (3‘gﬁ‘3_g)

Sue 3 notr correct. 3)

(Total for Question 15 is 6 marks)
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16 ABCD is a trapezium.

STUV is a rectangle.

A Tx-2

5x

< Ox -2

All measurements are in centimetres.
The two shapes have the same perimeter.

Work out the length of ST.
T -2 + S ATX T R

26x — &
- &cC

Fae =4

+4

& ot

5

Qs \-_’5"8'?;

ST = S(175) «5
= .75~ 3
= 3.775

S

Diagram NOT
accurately drawn

5x+5 T

4dx

—
—_—

S+ S x) SEAS U

= | §ox + (0

-1

+¥

= [(Cf

550

[ ©

(Total for Question 16 is 5 marks)
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17 Solve
PPELN.
=

X3
x—4y=18 X7

6'_')(, f'q‘_j: %

x - 597 36
i7tj:”3L(’
y= ~&

3x —y(-a) = U8
Ao ¥ "38 - l?%

’31 2 O

[ &

- {
* T

10

(Total for Question 17 is 4 marks)
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18 Rationalise the denominator of —

J5

Give your answer in its simplest form.

1© x5

75 0=
leds
s

24S

2l

(Total for Question 18 is 2 marks)
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19 The diagram shows a solid shape.
i Diagram NOT i
T accurately drawn

10cm

The solid shape is made from a hemisphere and a cone.

The radius of the hemisphere is equal to the radius of the base of the cone.

: The cone has a height of 10cm.
| The volume of the cone is 270zcm?’.

Work out the total volume of the solid shape.

' Give your answer in terms of 7. .
=l h
v olume o (en€ = 3 Tl

vros AT
gae &

T

Lo F

= O

' 3
Vv O\UM @ OF \/\oMljp\/\QJe e ,}2__ (%Tﬂ' \

3
Tiacaes = 4T
”s
6 x Ax© = % T (a)
s - w&6T
wg b
2TOT |
Y4 §F6TT |

_ (Total for Question 19 is 5 marks) |




*20 _
Diagram NOT

accurately drawn

L

F E

ACEF 1s a parallelogram.

B is the midpoint of AC.

M is the midpoint of BE.

_).

CB=a

ﬁ

ED=b

%

DC=2b

Show that AMD is a straight line.

— i @E
6M o /2.

¥ . -
e -
—_—

SRS W
M — T
—.—1 “‘—___?
]&?4 - AR X B
- — ’\‘/2&__%\;
= ‘3/20—"3/2-L’
e s
—

(Total for Question 20 is 5 marks)
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21 (a) Write as a single fraction in its simplest form

2—x—;
= () 4 (-
(2_«3(,){%-) 5 (2 -2)
= 4 (2=
Soasis -.,-__-_____._____._—————'
2 (2-%) ,)C(Z__:,O
‘53:”"“-’(2#1—“) g
— [ —>%)
sx — § + u2C Joc =
T o
=2.[ & =) 12%2“ |
(b) Make y the subject of the formula %
:2—3y g
y+2 :
L (g4t = 2 =39 |
by 4 26 = 2- 29
X 2+ S
oy 39 +2 ke = 1,&
-7 €
) me R N %,
'l\":j"f’g\‘j -
' = 2. = —
9(£+3) |
9 -2¢&
97— |
3
|
----------------------------------------- é’j{; ;
(Total for Question 21 is 7 marks) ié
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22

Diagram NOT
accurately drawn

A, B, D and E are points on a circle.
ABC and EDC are straight lines.

Prove that triangle BCD is similar to triangle ECA.
You must give reasons for your working.

le+ BAE = 2

e = = oppOStE enHled I o cyctic
= o —2X
IB’DLC 18 "’\At»df; (oderad andel +o 1 $O"

4N
@'DC = X cxﬂ)if.} o~ o
Ler AEC =D

— _ - o SItE oples N o Cyclic
R B o o

!

a’Bph = W, a~gles o~ =

is
Wae a-—ﬂjjae at c ‘

(2)
BCT

ey engylt? e s as odeey FCAH

- ’?"1-97 s Qi fos

(Total for Question 22 is 5 marks)

S’H‘G*"j"“" 1, ~e el cd o /CS)O

C o INaa "LEB gé’}l— J—\‘-,"Q_,j\t_e_q

sheigbt  linel  oolod ~ [80]

TOTAL FOR PAPER IS 100 MARKS






