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Read each question carefully before you start to answer it.
Keep an eye on the time.

Try to answer every question.

Check your answers if you have time at the end.
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GCSE Mathematics 1MAD
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 * length Area of trapezinm = 3 (a+b)h

f—a—|

b4

1= \m@m/J E b

4 t
Volume of sphere = gmf' Volume of cone = —urh
Surface area of sphere = 4z Curved surface area of cone = a7/
In any triangle ABC The Quadratic Equation
c The solutions of ax* + bx + ¢ =0

where a # 0, are given by

b a L N

2a

[

Sine Rule 4 _ b <

sin4d sinB sinC

Cosine Rule & = bF* + ¢*—2bccos 4

| .
Area of triangle = 3 absin C
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Answer ALL questions.
Write your answers in the spaces provided.
You must write down all stages in vour working.

You must NOT use a calculator.

1 Using the information that
6.7 x 52=3484
find the value of
(i) 6.7x1520
6.7 x 5L xlp = 34%8. 4xlo

(i) 67 x0.52
§.1xio x 52 tleo = 248-4 x 16 20

(ifi) 3484 + 5.2

3484 = 52= 6.7 6%

3484 2 Sl §70 (Total for Question 1 is 3 marks)

*2  Karen got 32 out of 80 in a maths test.
She got 38% in an English test.

Karen wants to know if she got a higher percentage in maths or in English.

Did Karen get a higher percentage in maths or in English?

MC\‘H\S el é?: = g = 40 = 4‘00/0
R0 2.0 {00

<4 xS

ijiisk-_, 5%?0 "Hﬂher,oememfaﬂe MaH\_S

(Tatal for Question 2 is 2 marks)
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3 Here are the heights, in cm, of 18 children.
98 90 84 102 115 AN
88 91 108 110 97 93
20 89 103 a5 92 106

Show this information in an ordered stem: and leaf diagram.

g | & € 9
9 o O | |1 23 5% €
ol 2 3 & 2 |
| 0
KE\B*

lo|2 = o2 cm

{Total for Question 3 is 3 marks)
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4 Kalinda buys x packs of currant buns and y boxes of iced buns.

There are 6 currant buns in a pack of currant buns, 6 X ot
There are 8 iced buns in a box of iced buns. g x 8’

Kalinda buys a total of 7 buns.
Write down a formula for T in terms of x and y.

rT-_—_—_ 6%3& +88_

T=6x+5%y

__(Total for Question 4 is 3 marks)

5 (a) Solve the inequality 6y +5>8
Sy +5 73
-5 -5
Sy 73
J 3 5L> __________________________
Y7 g )

(b) Here is an inequality, in x, shown on a number line.

o &
>
r T T ] T T T e

T T T
-5 4 3 2 -1 0 1 2 3 4 5

Write down the inequality.

(Total for Question 5 is 4 marks)
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*& Steve wants to put a hedge along one side of his garden.

He needs to buy 27 plants for the hedge.
Each plant costs £5.54

Steve has £150 to spend on plants for the hedge.

Does Steve have enough money to buy all the plants he needs?
Losk t’;}_g O F‘anﬁ :
LS
5.5 ¢4
X 2%
= 3¢ %
j1o®

——

14958
tost — £ [49.5%

Steve has emm.icjh meney

(Total for Question 6 is 4 marks)
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7 The diagram shows the plan of a floor.

15m

Diagram NOT
3 accurately drawn
m

i

The area of the floor is 138 m®,

Work out the value of x.

Avea of e ,(.\oor: (‘5 X H) _(3?{1)‘

USxﬂ)~(3xx)::l3%
|55 — 32¢ = 138 -

1§65 - i38 = 3¢

165~ 139
- A
= 3
+* =9

x= T

A O O O ’
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A I~ _
OR x = FBG 1 Bfa (‘Sil‘wv a{w)b]obm\'a‘

*8

65°

Diagram NOT
accurately drawn

E F i G H

ABC is parallel to EFGH.

GB = GF
Angle ABF = 65°

Work out the size of the angle marked x.
Give reasons for your answer.

. BEC—; - 650 élitfﬁr\f\ﬂte, amﬂlﬁb 1.“ iﬁ%ﬂ’il-{ﬁl LLM\%

rBG =65 Soceles triangle

& @

Ele - 180 - 2x65 = 50 anglaus a
‘Ei“l-c&mjie 4+ 130

x = 80 -50 = iSDa amﬁ\éb &n f‘)]*/'ﬁ:‘*tgfm-‘ Live.
+ 4180 -

iiwbarlw rs \ .

Y = 8S + 65:_ 156,

{Total for Question 8 is 4 marks)
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9 Jack wants to find out how far people live from their nearest supermarket.

He uses this question on a questionnaire.

How far do you live from your nearest supermarket?

[] [] L] L]

Oto2 2to3 3to4 5to6

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

Jack also wants to find out how often people go shopping.

(b) Write a question Jack could use on his questionnaire to find out how often people go
shopping.

o often do gos go Shefpy
-‘Je-r week
] A S T

never once Force 2 Ames or mofe

{2

(Total for Question 9 is 4 marks)'
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10 Use ruler and compasses o construct the perpendicular from peint C to the line 45,
You must show all your construction lines.

(Total for Question 10 is 2 marks)
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11 Ria is going to buy a caravan.
The total cost of the caravan is £7000 plus VAT at 20%,

Ria pays a deposit of £3000
She pays the rest of the total cost in 6 equal monthly payments.

Worlk out the amount of each monthly payment.

VAT = 2067, D,,F loce = %2. x loco = fl400
ce
TD l’ﬁl st = :'_?t‘DDC\ + 400 :—Eg 4o

LQ.&’.S ':\’\/\e_ C‘e,l;)o{';bt "~ 847{)@»— Ao oo 1‘&5 4ov

MDV\-H\\B Pajmemt - 540e = 6
':':EG‘D‘D

£G'®c>

(Total for Question 11 is 4 marks)
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12 (a) Factorise 3e*+ 5e

€(3er5>

(by Solve 7k—31=3k—5
Tl - 21 =
Jic-31c =
4 Ik
ic< 18

4

I

]
9y
+
‘o

{1
oy

(¢) Expand and simphify (2x + 3)(x - 8)

Lx*— 162 + 3% -

2% —-i3x

(d) Solve =3,
44_},-7
T~ 3.{? = 4 x 2
1-30 =9
1 ——8 - 3£

-2 4

e(3ers).

24

Ix*—i3x-24

{7y

(Total for Question 12 is 9 marks}
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13 (a) Express 180 as a product of its prime factors.

130
A%
AN
AN
S is
[\ |
® © AxAA3IxIxI

(3)
Martin thinks of two numbers.
He says,

“The Highest Common Factor (HCF) of my two numbers is 6
The Lowest Common Multiple (LCM) of my two numbers is a muttiple of 157

(b} Write down twe possible numbers that Martin is thinking of.

ItCF= 6
LCM = thﬁfﬂe e*:_{_’ IS = 30, 49, 60

2 nuvihers 6, 30

>l'n I?_ISD

(€, 6..&.,)_____.___(éj(l..z,.,..;@)j

~ (Total for Question 13 is 5 marks)
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14 Suha has a full 600 m/ bottle of wallpaper remover.
She is going to mix some of the wallpaper remover with water.

Here is the information on the label of the bottle.

Wallpaper remover
600 m/

with 4500 m! of water

Suha is going to use 750 m/ of water.

How many millilitres of wallpaper remover should Suha use?
You must show your working.

Wall Peuraer water 1 5973‘4-50¢

150 4 506
24 ( )56
25 150

(Total for Question 14 is 4 marks)

1 .
Mix 2 of the wallpaper remover = —‘— K SDD = JSD i’vtl )

14
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15 The students in a class kept a record of the amount of time, in minutes, they spent doing
homework last week,

The table shows information about the amount of time the girls spent doing homework

last week.
Minutes
Least amount of time 60
Range 230 S maimam valwe =
Median 170 fo+230 = 29
Lower quartile 100
Upper quartile 220

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

0 50 100 150 200 250 300

Amount of time (minutes) )
{23

The box plot below shows information about the amount of time the boys spent doing
homework last week.

R TRTTR
A
0 50 100 150 200 250 300

Amount of time (minutes)

*(b) Compare the amount of time the girls spent doing homework with the amount of time
the boys spent doing homework.

oMQOlLawE)&ij&‘/\\j\f\er‘\%aw"led&mw@ure\s
o LR G prls han 3\/\&{' Yhewn. TRR. Bojs
= (:\20' Clt)o)

(Total for Question 15 is 4 marks)

)
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16 There are 200 workers at a factory.

The cumulative frequency table gives information about their ages.

Age (a years) Cumulafive frequency
0<a<20 25
();a\<\3g | 70
O<a< 40 138
__0<a§5.é e 175
0<a< 60 ﬁ 186
0<g< 7’0" 194

0<a< 80 200

(a) On the grid opposite, draw a cumulative frequency graph for this information.

(b} Graham says,
“10% of workers at the factory are older than 657

Is Graham correct?
You must show how you get your answer.

gbaiwﬁ_plbo:igwﬁlaor_ioWC'rk@ﬁ
oo

ot Y CF cuve , only abowk lo workes

) U



Cumulative
frequency

A
200
190 ¢

170

160

150 |

140

130 [
120 [Fe

1o [

100

S0
20 I
70

60 Frthi

50

40 |-
Wl

20

0
0

i

-

F

10 20 30 40 S0 60 70 80 90

Age (vears)

(Totai for Question 16 is 4 marks)

N
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17

ABCDEFGH is a regular octagon.
BCKF(J is a2 hexagon.

JK is a line of symmetry of the hexagon.
Angle BJG = angle CKF = 140°

Work out the size of angle KFE.
You nwst show all your working.

A~ A~ .
i<Fe = GFE - &F/S

C»qFE — interior av\j]e, @’F o g o
a::';({:

¢Fe = 1357

o o J1< iwxe_ @{l Jmmeqf:j Tm\[w&zj

JlCF‘ Gl = \4onr-= F6°

G PK - 36@- \‘i—ﬁ = “D (ﬂ\ﬂtjlﬂ/ﬁ W\_ aqu‘r\dﬁiai@»{}ki
&

_ 360 - g = 4_5 - C’Ft‘: =

Diagram NOT
accurately drawn

|§0-45 =

pm JICGF im(ﬁ/:j

C‘J\dd Uuéi) [‘u 360)

KF€:|3§%im - 25"

25"

(Total for Question 17 is 4 marks)

135

\ Vi
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Diagram NOT
accurately drawn

ABCD and AEFG are mathematically similar trapeziums.
AE=5cm

EF=12¢m
BC=18cm \ g 2
(a) Work out the length of 4B. [2 x S_C = 1% ‘J- SF= ek 1.9 = 3
KE x s = Ab
5 x \. S = AR .5

Trapeziom AFEFG has an area of 36 cm?.

(b) Work out the area of the shaded region.

Avea of AEFG x SF = Area. ABCD
.
q
hreoc of ABCD = 36 X @3 = 36x T8l

A'rem o_(’ 5‘/\0\d€ci ‘re_ﬂlbn—_ 2\ - 3§
R\ —38 =45
45

33

(Total for Question 18 is 5 marks)
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19 (a) Complete the table of values for y = f

X

0.5

1

y

B

4

L

p)

4

(4} -

=08 =

Ho

o

""Obg

4
(b) On the grid, draw the graph of y = — for 05 <x < §
x

’
F 3

TS OOROY OO NP SO0 SO 8 A 0

X

7%

{Total for Question 19 is 4 marks)
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20 The diagram shows a solid shape.

Diagram NOT
accurately drawn
2 1
10 cm B
o) S A tylnder
ri iy

The solid shape is made from a cylinder and a hemisphere.
The radius of the cylinder is equal to the radius of the hemisphere.

The cylinder has a height of 10 cm.
The curved surface arca of the hemisphere is 327z cm?,

Work out the total surface area of the solid shape.
Give your answer in terms of 7.

gSLLF,FaCe— A€ D,_F SPl’\é’.\"e, =~ LIATEFL N
grer

. \SiM’rFaCe,al‘e,m of l/\ew&s-]:here, = =

T
- T ~ T
Lf__._nr = dmer* ATI" = 321 -

2
2
Tl—_ :'t ‘:—!61
PART)
= 4 cw -

o ©o SLLT ,Fade, ATE o o¥ Cﬁlwid@’

Y + 2mrx lo = x4 +2MTx4x10
— |G +80TT =A6H-

o o6 TO"C&[SL&\‘\-G&C& avea — ST rad "
— lz‘g'ﬁ’ .......................................... cm

(Total for Question 20 is 5 marks)
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21 Expand (1 + v2)(3 - +2)

Give your answer in the form a + b N2 where @ and b are integers.

(l+ﬁ)(3“vz>
3 V2 43V -V2v2
2 4 2V2 ~V4
3 +2V2 -2
| 4+ 2V 2
a-1 b= | +2V 2

(Total for Question 21 is 2 marks)
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(o)
22 (a) Simplify fully (3e)? - 3 €

2 (1)
64x ]5 1 (‘2 S 3 ﬁ

b) Simplify full
(b) Simplify fully (25}»3

%%
il t
> 2x L
25 4 =
_ 5%
— e
th _ bxl
sy B>
3y
2 —_— 4 . 1 ﬁ- . - o - I f
(c) Write ~_3 x43 asasingle action m s simplest form.

5(x £3) - 4 (x-3)
(x+3) (£ =3)

) [ +3) (- 3) (143)(*=3)
X 27

3

e+t

(Total for Question 22 is ¢ marks)

23

GO O 0 O A O O Turm over




fi

23 Paul has R cards.
There is a number on each card,

Paul takes at random 3 of the cards.

He adds together the 3 numbers on the cards to get a total 7.

Work out the probability that T 1s an odd number.

336 T 334 256 T 356 336

(Total for Question 23 is 4 marks)

2L B 3 3 §

, or 4 or 35 or Z or ; m%eiut s
?(25'3;4—) = %&%x-—% :% x b — '«..3}&;‘*123’
::@‘5'5; h %’:1"‘%’)_ v X3 i?fs;
(2155) = %377 = x1 S:S

S

5){%6-%67(%6 SX%G 5)&%_‘_\;(;;‘

2 2y 2y 3224 |
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*24 A4 15 the point with coordinates (1, 3)
B is the point with coordinates (4, —1)
The straight line L goes through both 4 and B,

Is the line with equation 2y = 3x — 4 perpendicular to line L?
You must show how you got your answer,

. Grodiewnt o,f Live AR :

-\ -3 _ =K

A- 3
Gl‘cﬁxdtftmb 0,( Liwvie w\ﬁH/\'f-ﬂW’\HD“' (L‘).
D\j - ¥ — 4 .

la':_.;:.s_i)f."

“4
2 2
o - 2

&

) G(‘Qdfﬂml‘: ”}2—

——
L ——

=3
Z

—Q \.:LYM‘ZS afe P&i’“/f){p\djccbdqr (ﬂ? C,:-[Lx 611_: -{ -
, |

".Lixé_, - - |
5 2 "
-8z
2
-2

(Total for Question 24 is 4 marks)

Lines are Not Pe.rfev\dftw\ar'
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25

Ya

y =)

v

(3,-4)

The diagram shows part of the curve with equation 3 = {{x).
The coordinates of the minimum point of this curve are (3, —4)

Write down the coordinates of the minimum point of the curve with equation

(@) »=1f0)+3 (35-4)\__/;\(.3;—48)

G y=tzn (37— 4) A (3x3£;~4)

Giyy=icx  (37- 4) A (’ 37— 4)

(D
(oD

(Total for Question 25 is 3 marks)

TOTAL FOR PAPER IS 100 MARKS
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