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GCSE Mathematics 1MA(
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 Arez of trapezium = 5 (a+ b)h

f—a—|
h
e 2 b »
Volume of sphere = %m-J Volume of cone = %mﬂh
Surface area of sphere = 47r* Curved surface area of cone = a7/

Nz

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

y a _ obE? —da0)

- 2a

Sine Rule — % . = b ¢

sind sinB  sinC

Cosine Rule &* = b*>+ - 2bc cos 4

1 .
Area of triangle = 5 ab sin C




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 Work out 1.83 x 47
| B3
WY R

|2 % i
332

26 p |

i.83x 41 = S6rol

___ (Tetal f_o__r___Question 1 is 3 marks)




2 The scatter graph shows information about 10 apartments in a city.

The graph shows the distance from the city centre and the monthly rent of each
apartment.

F 3

FOLUIUY R et o e e e e e e

500

400|:

Monthly
rent (£)

soo e

2008

100F:

o 1 2 3. 4 5 5

Distance from the city centre (km)

The table shows the distance from the city centre and the monthly rent for two other
apartments.

Distance from the city centre (km) 2 3.1

Monthly rent (£) 250 190

(a) On the scatter graph, plot the information from the table.
(1}

(b) Describe the relationship between the distance from the city centre and the monthly rent.

...........................................................................................................................................................................................................................................




An apartment is 2.8 km from the city centre.

(¢} Find an estimate for the monthly rent for this apartment.

(Total for Question 2 is 4 marks)

Paula wants to find out how much money people spend buying CDs.

She uses this question on a questionnaire.

How much money do you spend buying CDs?
C]s10-£30 []£30-£50 [ ]#£50-£70 [ ] more than £70

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

D\f@rlﬁk{)?\m\j LJU-0

“} o T

MD l"\me, LLW'! Ll:

Paula asks 100 people in a CD store to do her questionnaire.

(b) Her sample is biased.
Explain why.

LOCCKHDV\(mi@xmpea[ﬁeiqusifw‘FD

(Total for Question 3 is 3 marks)
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4 (a) Complete the table of values for y=2x+5

X -2 -1 0 1 2

y |t |3 s | F |9

()

(b) On the grid, draw the graph of y = 2x - 5 for values of x from x = -2 tox =2

=22 +D
'ﬁ

b 4

()

(Total for Question 4 is 4 marks)




5 Here are the first 5 terms of an arithmetic sequence.~ 6 + 6
T '/—\

3 9 15 21 27

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

3 |)<é'-’5

Ben says that 150 is in the sequence.

{(b) Is Ben right?
You must explain your answer.

. 15b=¢6n-3 S0 1S3=6n
B B N S T ! an&l‘\@ea‘;(f%mvawmn%

(Total for Question 5 is 3 marks)
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6 You can use this conversion graph to change between pounds (£) and dollars ($).

|

14}

12}

of

Dollars ($) § &

Pounds (£)

(a) Use the converston graph to change £5 to dollars.

£5= 43 -

Ella has $200 and £800
Her hotel bill is $600

Ella pays the bill with the $200 and some of the pounds.

(b) Use the conversion graph to work out how many pounds she has left.

%(/QD - &J;glm: rﬁ%fkoo

3 = £5 Ella has BCo -~ 150 =
Y % = {&SD X9 55 }E.,?““’,
5"Lﬁ - ?‘3150) £55 re

550
@

(Total for Questlon 6i is 5 marks) o

£..




7 (a) Simplify Sx+4y+x-Ty

S5x tx + by - ?i&

GHoe — I Y.

......................................... (2;}
(b) Solve T(x+2)="7
Fx 414 =+
7”1; = T Iy
:f-
A = —|

r = —|

....................... {2}

(Total for Question 7 is 4 marks)




8 Trams leave Piccadilly
to Eccles every 9 minutes

to Didsbury every 12 minutes

A tram to Eccles and a tram to Didsbury both leave Piccadilly at 9 am.

At what time will a tram to Eccles and a tram to Didsbury next leave Piccadilly
at the same time?

Tiedes . 4 13 2% 36 LS Sy

5 ‘Dﬁdﬂou%x- 1. k4 36 4%

ﬂ\,;uj il leave al aq 34

9 (a) Simplity a* > d

6 r8 =1 S
T 45¢e" f 4 C

- de °

. N
(c) Write down the value of 9° 1\// Ci .5

(Total for Question 9 is 4 marks)

.



*10

Diagram NOT
accurately drawn

CDEF is a straight line.
AB is parallel to CF.
DE = AE.

Work out the size of the angle marked x.
You must give reasons for your answer.

/. AED = 28° (alrnate av\skb ‘. 'mmllel Livies -

130 -3% _ I4z _ 1 (& ispeeles )
— =

[ hDE =

iD%D Cﬁv%ﬂ&>€n.shw%jhi“uha

. o= 180"“:“ = 7
m¢de%ui%$)

> = loqo

. (Total for Question 10is 4 marks)
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11 Greg sells car insurance and home insurance.

The table shows the cost of these insurances.

Insurance car msurance

home insurance

Cost £200

£350

Each month Greg earns
£530 basic pay

5% of the cost of all the car insurance he sells
and 10% of the cost of all the home insurance he sells

In May Greg sold
6 car insurances
and 4 home insurances

Work out the total amount of money Greg earned in May.

. E&m{,vxﬂ b (o INSILRWVLL
— CSQI"@ ;‘rf; Loo ) x &

_ o % & -:;'fgﬂ

» o o vne UASL0Ace
’ bﬂ rV\Lv\\ﬁ v

- (1o% % 350) x4

35 x 4 = Kl4v

g

Ti‘ﬂﬂ' 'ﬁmi’“ﬂL\;’lj - 530 + éﬂ)
.,

Tetal ec:u"ha.;/tj = f?ﬁ@

|DQ/0 f«):f
s of 2eo = to

Do - 2O

A of 350 =

——

+ 4o

3;‘556:}’?: fes

=35




e 130

(Total for Question 11 is S marks)
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12 5 schools sent some students to a conference.

One of the schools sent both boys and girls.

This school sent 16 boys.
The ratio of the number of boys it sent to the number of girls it sent was 1 : 2

The other 4 schools sent only girls.
Each of the 5 schools sent the same number of students_.

Work out the total number of students sent to the conference by these 5 schools.

One s chesl - Bvﬁs 2 Girls
Pz
\fg 3

One sthatl Sent

 Other 4 schedss 4% x 4

5 5 c\esle sent « 48 x5 = 40 stodewts

24— o Sfo d?%fx

(Total for Question 12 is 4 marks)

V& 30@‘\,15 + S Givls = 4%shdimbe
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Diagram NOT
accurately drawn

\iﬂ»" |
/ / 26025
\f JDEK t.
The diagram shows a square and 4 regular pentagons.

Work out the size of the angle marked x.

é’/ Twt. amﬁle y Ext. camaie, - 186 -
v

&q‘ _ 36p x5 = 127

E)(t €A\ ‘t”.
3 )
180D ~ 12 = jo®

Q0 + |

Twv bt . 0&\/\5‘-&’.

0% “\"U{g) Y2 = 5(/3;0 (avxﬁ\tb ok a\r\):ﬁm}:

- ‘ — 3640
7 ?)Dic _ 542 = 360~ 306

(Total for Question 13 is 3 marks)

15
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14 The grouped frequency table shows information about the weekly wages
‘ of 80 factory workers.

Weekly wage (£x) Frequency
100 <x < 200 8
200 <x < 300 15
300 <x < 400 30
400 <x < 500 17
500 < x < 600 7
600 < x < 700 3

(a) Complete the cumulative frequency table.

. Cumulative
Weekly wage (£x) Frequency
100 <x < 200 po)
100 < x < 300 2.5
100 < x < 400 55
100 <x < 500 +0
100 < x < 600 +1
100 < x < 700 S0
(1}
(b) On the grid opposite, draw a cumulative frequency graph for your table.
{2
(c) Use your graph to find an estimate for the mterquartile range.
L@ =4 (ax) > L B0 20 value =F280
{ M
U = é (ﬂ%ﬂ v o LpA3 féa%wﬂvm - 13 150
H . - {50 o
G430~ 230 = )
(d) Use your graph to find an estimate for the number of workers with a weekly wage
of more than £530
20— 13 =7




Cumulative
frequency
F
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__{(Total for Question 14 is 7 marks)
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15 Here is a scale drawing of a rectangular garden ABCD.
A ] B

Bl
i

D ‘ C

Jane wants to plant a tree in the garden

at least 5m from point C, Ci r:z,l e (_"»a'a,f\_/["v\e '
nearer to AB than to AD ™mgle b se L»i"uf-‘ |
and less than 3m from DC. Parmilel Linve foDC |, dm a wary

On the diagram, shade the region where Jane can plant the tree.

(Total for Question 15 1s4marks)

Scale: 1em represents 1 metre.




16 (a) Write 8.2 x 10° as an ordinary number.

=R 8210000
{2}
{(b) Write 0 899@76 in standard form.
s v q .
16 % 1o 3.7 < 18"

(c) Work out the value of (2.3 x 10'%) + (4.6 x 10%)
Give your answer in standard form.

. K
.»20 5)( lD ‘ [z—3 - e
g l x lo = 0.5 %
8% o ' | ¢
5 X lo

(Total for Question 16 is 4 marks)

4x —1 X+ 4
+ =
2

17 Solve 3

A (-1

. 5(+4) _z
| O v
@y -1 +O5x+t2o 3
D -
3¢ 4+ I8 =30
132 = |2

o G ‘Z/KS




18

Shape P is reflected in the line x = —1 to give shape Q.
Shape Q is reflected in the line y = 0 to give shape R.

Describe fully the single transformation that maps shape P onto shape R.

____(Total for Question 18 is 3 marks)

T




19 Diagram NOT

accurately drawn

A, B and D are points on the circumference of a circle, centre O.
BOD is a diameter of the circle.

BC and AC are tangents to the circle.

Angle OCB = 34°.

Work out the size of angle DOA.

A ~
o ; . M D o= CDP{ = C'\Dv34 :
A AoC silac A COB B 0.

A~
/ Don = 180 - £BOC - COA
130 -84 -5 6

= 6%

—

.68 -

(Total for Question 19 is 3 marks)

T




20 (a) (i) Factorise x*-—-12x+27

(;Xiﬂ 3) (")i,- QJ

i1) Solve the equation x2—12x+27=0
q

(:X“ »-—5) Cfx_ - "O -

A T
) )
(b) Factorise »* - 100 - ljl - {0
= (y +o) Ly~ o) (ytie)ly ~le)

(Total for Question 20 is 4 marks)

#21 Prove algebraically that the difference between the squares of any two consecutive
integers is equal to the sum of these two integers.

lek n be an thzﬁw
n, nt | o onseave irﬁtﬁj»&{s -
@H\;’ —nt = W Anyl —n”T
- 2ANA|
N4 Nl = AN+l

‘ 1. :
(hﬂ) -n" = n +(nr1)
= 4:27”‘! .

(Total for Question 21 is 4 marks)
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22

i [
L

r:—‘l\-)w#t.hcxﬁoog

Enlarge the shaded shape by scale factor —% with centre (-1, —2).

" 4

(Total for Question 22 is 3marks)

23
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23 The diagram shows a solid hemisphere of radius 5 cm.

Diagram NOT
accurately drawn

Find the total surface area of the solid hemisphere.
Give your answer in terms of z.

5&1\"%&{& e o-;{i a ’3733/\2/?"& - bnr®

| - =5
Tekal avta =1 Girs 4+ JTr r
f 2
- /T_SZ.»
:i'}(@ﬂ?‘ls t
73
_ 50 + a5

— T5r

____(Total for Question 23 is 3 marks)

.......................................................




24 There are three different types of sandwiches on a shelf.

There are
4 egg sandwiches,
5 cheese sandwiches
and 2 ham sandwiches.

Ermn takes at random 2 of these sandwiches.
Wbrk out the probability that she takes 2 different types of sandwiches.

P (e, ¢) orf (e W) ch(C "»)

F (c,e) &FP(L‘IE') o7 )

— ; : 5
o &2 .‘Liixﬂz +2-~5-"7<-~)
T [T I lo

L %;.3 + ‘g" + JP—)
[ e o

)\x gg ?*5
Ao ~iio

_(Total for Question 24 is 5 marks)
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| 25 y=1(x)

The graph of y = f(x) is shown on the grid.

Ya
:
Eo
¥ =1(x) 4/
o
3 6 ) 75 2 4 6 g x
: :
N )
(a) On the grid above, sketch the graph of y = — f(x).
{1}

The graph of y = f(x) is shown on the grd.
YA

- - : T
%6 4 =210 2 40 x

The graph G is a translation of the graph of y = f{x).

(b) Write down the equation of graph G.

’9 Lz - 6) L f {(1“6‘) _________________

) (Total for Questlon 25is 3 marks)
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26 B

Sa—-b Diagram NOT
y accurately drawn

OAYB is a quadrilateral.
-

04 =3a

—

OB = 6b

(a) Express Zg in terms of a and b.

M = kD v OB = —3ar6b

— b -3a Gb-3a = 3(2b-4
(4}
X is the point on 4B such that AX : XB = 1:2 Ai T , >
i 1 1 |
and BY =5a b /:?X _t /:rz
*(b) Prove that OX = % 07 3
. —_> — / A:% __ Ra+ L 3 (2h ‘l)
o AxX = Ja t = 3
Ox = OA T 3 30 1 2b—a
= 2 a+2b
ox = Z(atb)
\[“" D&)rg*f = 6b +5a-b - 5a+5h= 5(atb)
-> ( —7
OV = SCaer) 6‘1\/83 (cx{«b) - b CD"\/ .
-— [ —_— 5 -7 2 9 o
Oy = X(ath) qives 0X = ﬁgxlé o4 OX =507
(4}
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