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GCSE Mathematics 1MAO
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 trapezium = 5 (a+ bk

f—a—]
/1 N\
L 2 b >
Volume of sphere = %mﬁ Volume of cone = %m‘zh
Surface area of sphere = 4z+* Curved surface area of cone = 7/

7
N 4

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

b a b £ (b2 — dac)
x=
2a

(P M‘

Sine Rule a__ b - _c

sindA smB sinC

Cosine Rule &> = 5>+ ¢*—2bc cos A

1 :
Area of triangle = > ab sin C

2 A



Answer ALL questions.
Write your answers in the spaces provided.

You must write down all stages in your working.

1 Use a calculator to work out

V204

6.2 x 0.48

Write down all the figures on your calculator display.
Give your answer as a decimal.

v 20.4) [Z 1 €2 mycib

e

____(Total for Question 1 is 2 marks)

3
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2 (a)

Reflect shape P in the line y = x
(23




(b)

Describe fully the single transformation that maps triangle A onto triangle B.

Tra v\g,\.ﬂ{#\cﬂ 95! 4‘\3 left 4 o*efSAClDV\J LA T

,._} - >
g I

(Total for Question 2 is 4 marks)
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*3 A company sells boxes to factories.
Fred buys boxes.

The boxes are sold in packs of 1000
Each pack costs £193.86

Fred orders 3 packs of boxes.
He gets a discount on his total order.

The table shows the discount he will get.

Total Ofder Discount
" _£_l_00 _ £3_0_0 N - wor
£301£400 _ R
£401 e 15%

Work out the total cost of the order after the discount.
You must show your working.

Cost of 3 packs = >x V1556

- £ 55(.95%

=

i

Tokal e)rd,Q,r( 3 pe (.5%) v above £ kol

6o Hed wall fjélt‘ 15 e Qi/l:swa)’m(;
l oo |5 x 58155

e o 5Kl 9% =
|57 of fe1 25t
- FeT q - Q124
: 581 58 -
~uk o v o Lt s ook = -
(osk r:,( orcox cr;\,{gh?ﬂ i ﬁuffq.BL(
- ”-"‘M
o OgSX%%iSK;tqu}‘BL‘ ggi}bf}éﬂ“
- (o ftas discoom b Hagorsdbd 1w e~ .
o (AT .

aﬂfj\i el ng:)

(Total for Question 3 is 5 marks)




4 The table gives some information about the birds Paula sees in her garden one day.

othqi(i 5 Zew

Complete the accurate pie chart.{)
|5 bids — 75
[0 birds —> _L,g x7S =
20 birds  —

(360 -235 )

AFhirds =

(Total for Question 4 is 3 marks)

Bird Frequency
Magpie 15 7 5"
............ ﬁjmsh . 550 . \
Starling - 20 foo ° \
Sparrow 27 /35° ‘i

7

Turn over »




25 miles 25 miles

O
C

WO

O
A
A, B and C are 3 service stations on a motorway.

AB = 25 miles
BC =25 miles

Aysha drives along the motorway from A4 to C.

Aysha drives at an average speed of 50 mph from 4 to B.
She drives at an average speed of 60 mph from B to C.

Work out the difference in the time Aysha takes to drive from 4 to B and the time Aysha
takes to drive from B to C.
Give your answer in minutes.

‘ D . %ﬁ _ 1 hr
ﬂFJY'bWL A’h%: 5;-

T=9 7 5 2

o

e

(e = 20 min

T = D = -,...-— g :""“

obrom Bl C - - D .

— 5 60 | 2
| dm%’l
. i B S5 = 25mn
ﬂme’ - 5 x —i»jw»-»- X 5 e
< 5 ¥ ian

....................... 5 minutes

.. {(Total for Question 5 is 3 marks)




6 Diagram NOT

accurately drawn

ABCD is a parallelogram.

Angle ADB = 38°,
Angle BEC = 41°.
Angle DAB = 120°.

Calculate the size of angle x.
You must give reasons for your answer.

 ARD= 180 - (E’:% v i2e) =

. BDhC = Z KBD = QQ C)Ll,b:r\/\ﬂt[‘(’- c:;i‘v\c lea e
Pamllel Lines -

L@)EC - A2 Arx = 410

[:&

(\E)&’blﬁ.br (’/\\(\d\e, W\ Hl,av&j & EDC -ﬁquml to tHhaee

50w 0‘(, wwkaon )
9L+ = 4\
x o= 4V -l
=\
QE-“ LDEC_ = 180 -4 C A‘M%IM tpmblmgg)«)?km)
o _13%°

\V\ 'Cﬂcwwjle_ DeC VAN B 8 ’)L—“w«\'S(’\':-l?sO
- \%D«—[_LZ_»H?%\)

_-\O\

(Total for Question 6 is 4 marks)




7 160 cm of gold wire has a weight of 17.8 grams,
Work out the weight of 210 cm of the gold wire.

i {o cwe waijhs 17.8ar1 .

| cwa we,;_ﬂl\s (7.2 =160

210 L W@#{f’jif\b Q7‘§ - j1667))( 210

‘1{%—? x Xlo =
0 ,
............... Q%EL’} grams
(Total for Question 7 is 3 marks)
8 (a) n is an integer.
-1 <n<4
List the possible values of .
—lp0p 2030
(2}
(b)
C L
I 1 I I | 1 | I i 1 1 ’
-5 4 -3 -2 -1 0 1 2 3 4 5 x
Write down the inequality shown in the diagram.
4N <D
(c) Solve 3Jy—2>5
513 -2 42 7 5 +2
3 4 7+
W7 2 .
w uy s

[ ] -~ ~ = - " ~




9 The stem and leaf diagram gives information about the numbers of tomatoes on
31 tomato plants.

0|8 8 9

11 1 5 S

211 2 2 6 7 8 8 Key: 5|7 = 57 tomatoes
3lo 2 s 5 7 9

412 2 3 5 8 8

511 1 3 4 7

(a) Work out the median. (64,;/&1/\ bb He \GH\ Value
Nt _ 3 6™ valwe =y
57 2

Median =32

(b) Work out the interquartile range.

THR = %U\H), ﬁtnﬂ) Valwe = 45 — 241

. i 2 - %H‘ ale. = 21
L= L (wn)e % LML,“) v

(Total for Question 9 is 3 marks)
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*10 In the UK, petrol cost £1.24 per litre.
In the USA, petrol cost 3.15 dollars per US gallon.

1 US gallon = 3.79 litres
£1 = 1.47 dollars

Was petrol cheaper in the UK or in the USA?
W UsA

| Wlhe cose = & 024 | 03 3«:{“0‘"»\ Coot $?>,,i5

i l)%oditm it = ;[;1 =b1-u¥

3.3 x .2y = F4Fo 4305 = £ 315 143

| Us cjalim cost | - £ 2.
\ | vs Scd\bw (08
Fute
£ 2.4

Petrel ” cf\;\,m,f-xe/uf m US

(Total for Question 10 is 4 marks)
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11 The diagram shows a cube and a cuboid.

* I 2

X

X

All the measurements are in cm.
The volume of the cube is 100 cm? more than the volume of the cuboid.

(a) Show that x* — 10x = 100
3
Cithe = Hx xxx = A

VL‘((’,LL-\M,L ¢
VEF’B‘«LW\L t;f CULL\ESCI - A XOHR X

~lox = loo (_QL{, rewm e be hagve v Hha
/)C ff&lvu’ﬁum%) .

{b) Use a trial and improvement method to find the value of x.

Give your answer correct to 1 decimal place.
You must show all your working.

5

~ o

X Ig'“" o>

5 52 — lox5=15 | Lo

9 & loxb= 196] Hah
5.5 5.5° - \0X$.6= W37 \Hﬂ\q |
5.4 ‘5.13"'0)( 5.0 = 81.851] lLaew
5.2 5.2° - lpxS.2= 88 tof Lb'w
5.3 - |px§.3;‘!55&77 H
2.4 ~lox5y=1od. Y 'Hng/k
535 :)35 3 1ox5.35 =99.630 i
LDV\? ”“)ﬂiﬂ

535 54

Diagram NOT
accurately drawn

()

—lox = loo

(Total for Question 11 is 6 marks)

(4}

Turn over
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12 The frequency table gives information about the times it took some office workers to get
to the office one day.

Time (¢ minutes) Frequency

0<t< 10 4
10 <7< 20 | 8
20<7< 30 14
30 <£ < 40 __ 16
40 <1 < 50 8

(a) Draw a frequency polygon for this information.

»

20}

15}

Frequency

1o+

5k~ // e
Lol ;

00 10 20 30 40 50 60 70
Time (minutes)

(b) Write down the modal class interval.

H”Uj\f\ E’bt {?rez‘ vV eiw"ﬁ "

(1}
One of the office workers is chosen at random.

(c) Work out the probability that this office worker took more than 40 minutes to get to
the office.
) X 6 42 o
t (\N\OV@. “H/\(l\i\ 4‘3 wan | = ———— 6
3+l HS £ | 0. 18

- % -0i6 @
.30 (Totalfor Question12is 5 marks)

B T T
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13 The diagram shows a solid triangular prism.

Diagram NOT
accurately drawn

12 cm

The prism is made from metal.
The density of the metal is 6.6 grams per cm’.

Calculate the mass of the prism.

M A5
Viliwie

Mass = b@v\si\fj V' sbuwe
/—‘/f(-—-"—\

= 6.6 x 2*1%2 5

e —————

2

DQV\S’I \:j =

- 2470 {8
- 2.9% \<%

2 to.

. {Total for Question 13 is 3 marks)

... grams

____________ Turn over %
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14 (a) Factorise x+Tx

> ()[ + 7“)

(b) Factorise Y =10y + 16 - Clj - Q ) (j _ 2)
)1“71_‘0 .k

-3 e~
127216
(..i-r —«Q) ....... ("‘ "’2“> ................
@)
*(c) (1) Factorise 20 +51+2

AT 4+ +L
26( € +2) +(Et2)
(£+2) (2E+D)

(£+2) (2E+1)

(11) ¢ 1s a posttive whole number.
The expression 2+ 5¢+2 can never have a value that is a prime number.
Explain why.

g% 4 5ere= (Er2) (1)

................................................................................................... Prodv(‘/‘:" ﬂwi(vc‘{g,mmlﬁ-&«f’s

OO RUTO U UUOUTTI SUSSURSSURINT NURSTROTRY OO L"\ri})[ oA A %’\&{?’vi
e o;‘ﬁ Ribvee | o

(Total for Question 14 is 6 marks)

— a - - B = P




15 ABCD is a trapezium.

y Diagram NOT
accurately drawn

L1 []
B C
AD = 10 em
AB=9%cm
DC=3cm

Angle ABC = angle BCD = 90°

Calculate the length of AC.
Give your answer correct to 3 significant figures.

K " = 6+ HD )
A-37 { 2 Hpo = loe -36 = 6%
X | | 5 iy =64 = 8
(E)C,':‘_ H’D: gCW&
A ACZ-:. 8L+ Cil
) ACT = £y +8\
q ‘ o=V 149
B Q C. | 2.0

(Total for Question 15 is 5 marks)




16 Bill’s weight decreases from 64.8 kg to 59.3 kg.

Calculate the percentage decrease in Bill’s weight.
Give your answer correct to 3 significant figures.

h\f ;f»t-rt LR _im., ’V\,t.’iéi W:
&‘r*iji el wdﬂftd'
-3 —959.3

D
A dﬁcﬁw&z: % lob

- « oo
643
. g ¢ Lf' Cf oy
(Total for Question 16 is 3 marks)
17
‘ Diagram NOT
J . / accurately drawn
SOH
C
A H 32 cm
X cm
ToR
60 -
Calculate the value of x.
Give your answer correct to 3 significant figures.
‘ pe
sin K6 =
32
« = SQXLMméa
X o AT
AT T e

(Total for Question 17 is 3 marks)
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6
18 (a) Complete the table of values for y = —
x

)

,_
%)
St

o L

(%)
B [

..........

k4

6
(b) On the grid, draw the graphof v =— for 0.5 <x <6
X _
(2}

___ (Total for Question 18 is 4 marks)
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19 Rob is learning about the planets.

Rob makes a model of the Sun.
He also makes a model of the planet Jupiter.

Rob 1s going to hang the two models in the school hall.

Rob wants a distance of 16 m between the two models.
The real distance between the planet Jupiter and the Sun is 8 x 10% km.

Work out the scale Rob should use.
Give your answer in the form 1 : »

Model Planet (M)‘L Keal Piamgt (m) .
\&6 4 %X iogx(éf
. - 3 xio
| %/{fé ;z(\D“
| = 5 x (e

A : A

fe
12 5Sxle

(Total for Question 19 is 3 marks)

x+1 x+3
+
2 3

5« +1) N 2 (% +3)
— =

2 +3 402 6

20 Simplify

5
St S 9
5
5% 4 9
e

~ (Total for Question 20 is 3 marks)

T T
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21 Here are seven tiles.

01001010010

Jim takes at random a tile.
He does not replace the tile.

Jim then takes at random a second tile.

(a) Calculate the probability that both the tiles Jim takes have the number 1 on them.

P(%DH« have 1) - % X -g(;’ = —:z_l - %?.

(2}

(b) Calculate the probability that the number on the second tile Jim takes

is greater than the number on the first tile he takes.
P, 2) or F(1,3) eor P(23)
3 2.
; 3 2 > T Y ——
T T
L t " s
T’z, LS 42
H2 2 =o0- 38

e

 {(Total for Question 21 is 5 marks)
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22 (a) Solve 22+ 9x—-T7=0

Give your solutions correct to 3 significant figures. R
t \ / J:) - 4(?1 o

| | b
U,smfj ,formu L Y-

W"-m-w
2o

i = 24} g 4 \[8l - 4D
-~ !I - ) .
L.lL

-7 ,
) RS

m

T -

T

L - 518

L 08 Fb o XT -5 18

(3}
(b) Solve %+2—7=0
Y y
Give your solutions correct to 3 significant figures.
;2" - q'lg’ 77‘3 e
.,-7%2 + ‘i‘j +& =
-
v7j'2 . z7j Tl =
- 4Dy
- q V8 L 48 or y=-01
J= 4 B - S
(2}

___(Total for Question 22 is 5 marks)




23 The diagram shows a pyramid.

A Diagram NOT
accurately drawn

BCDE is a square with sides of length 10 cm.
The other faces of the pyramid are equilateral triangles with sides of length 10 cm.

(a) Calculate the volume of the pyramid.
Give your answer correct to 3 significant figures.

VU’E‘LMQ = % X aleéda L:ﬁ lomse, . Hﬁ,‘\j]ﬂf:’ z
g £
Stluare. AO

pc” = OB+ oc” ,
put OR=0C Ldztf«gou%[! L ftiwtm )

‘g,c"“f_-. opr+oOB" . :LOB - Rc* 2

VA B D 5 =50
CDE:L: 5()
m A ABD . DA%+ DBT = ABT
= — MZ, _ n ] 5
(DI;A = im - 59_50 .- DAvV_o
\V = L xloxlox Y30 236
/tven Squart r+e/xﬂhL o
(b) Find the size of angle DAB.
/N ADB 1soceles o
L. ABD = 45°

AN Loceles S©
[ Ao = #5°

23
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24 The table gives information about the heights, # metres, of trees in a wood.

Height (/ metres) Frequency Hreq. densg'ily
0<h<2 7 Tz2= 3-5

___________ r s R N T
4<h<8 18 g + 4~ 4.5

8<h< 16 24 AL € 2 3
16 <h < 20 ) 10 - lo¥4 = 2.5

Draw a histogram to show this information.
Fref( - dewns ity
»

LS P
6
L
.
4 ‘8 | \‘l | V& 20
(Total for Question 24 is 3 marks) |




*25 The diagram shows the triangle POR.

2x cm

30°
P X cm 0

PO=xcm
PR=2xcm
Angle QPR = 30°

The area of triangle POR = 4 cm?
Show that x = +24

Diagram NOT
accurately drawn

(Total for Question 25 is 3 marKks)

TOTAL FOR PAPER IS 100 MARKS

L




BLANK PAGE




