AQ Ag PRACTICE PAPER SET 3

Please write clearly in block capitals.

Centre number [ Candidate number
Surname ULONQATTEN  SarA(T el ‘
Forename(s)

Candidate signature

GCSE
MATHEMATICS

Higher Tier Paper 1 Non-Calculator
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Materials

For this paper you must have:
¢ mathematical instruments.

You must not use a calculator.

Instructions

¢ Use black ink or black ball-point pen. Draw diagrams in pencil.

¢ Answer all questions.

¢ You must answer the questions in the spaces provided. Do not write outside the box around each
page or on blank pages.

» Do all rough work in this book. Cross through any work you do not want to be marked.

Information
s The marks for questions are shown in brackets.
o The maximum mark for this paper is 80.

« You may ask for more answer paper, graph paper and tracing paper.
These must be tagged securely to this answer book.

Advice
¢ In all calculations, show clearly how you work out your answer.
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Do not wnite
outside the
box

Answer all questions in the spaces provided.

1 What is the area, in cmz, of a semicircle of radius 6 cm? Q

Circle your answer.

6m 121 367

Avchor Ciecle = Tr* = T x % = Txbxb = 36w

|
|
36T+ 2

BuT For Scmi ClRCE LE oMLy NeED HALF of THAS ¢ 8|
= {3y 70
2 Expand  3x%(2x—5) Fetx lx = B x 2 xxtxD%
Circle your answer. = 65(-3 |
[1 mark]
2
2z x(-S
( > - 9x 6x°-5 5x° — 8x°
3 xe 5) x >
418t So  bx® ~15o*
3 Circle the solution of 2x+8>4 (RePtrace > i =)
[1 mark]

x>—6 @ x>2 x>6

Let 2x + 8 = Ll oD Souvye

~8 -3
2> = -4
+2 - 2
x = ~ 17

Now Put TRE IS EQUALLTY St BAoK

>x > -2

8300/1H



3 Do not write
outside the
box

‘ 4 Circle the calculation that increases 50 by 200%

‘ [ mark]‘
- 50 x 1.2 50 x 2 50 x 2.2 50 x3 ‘
|

TS iMcnemse 5o By 2007. ApD 106 Te So =2 lT<IC>
5 Solve §"—9-=12 | e SOx3
‘ 9. +9a. [2 marks]

x3 2

| X = 63

| = 63

Turn over for the next question

Turn over »
8300/1H



6 (a)

6 (b)

4

The air pressure in a tyre measures 7.2 bar. ‘
Air is leaking out at the rate of 0.2 bar per day.

Assume that the air continues to leak at the same rate. |

After how many days will the pressure measure 4.8 bar?

[2 ma(ks] ‘
77-2 2L +0-2 = 2422 =12
e’ 5o 12, Days
5 2- ‘-1
Answer | 2.
In fact, the rate that the air leaks out increases each day.
How does this affect your answer to part (a)?
[1 mark]
- |

REpuce ™E wum@oe oF DAaYS TAawew |

o2 |
4
A Y
T Witk T SodlekER |

C_bﬂ. StmiiLA e BeS uoc?‘\) ‘

8300/1H
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5 Do not write
outside the
box

ABDE is a parallelogram.
AB =AC

Not drawn
accurately

Show that x = 22°
[3 marks]

Z DAE = 180 -72-65 = 3°
L CBA = 6£5° (ofecsite Ancu) CRMAL )

Z ADC = 1_‘3° (ALTSAUNATE ANGCLES  ro P&Qﬂb‘i‘g
i

AS AB = AC y ™MwNeE AR C s 1505CALEY SO
L ACR =4¢5"°

Z BAC = 180 -#65 ~-65 = 180 ~ 1230 = §°
<£ BAC = L BDE (orrosire ARG LES 1R PAnALELEZ-RAN)
so X+ 50 +43 = F9 4+ 43

X + 93 = U5

2 = 11S =973

©~ = 22°

Turn over »
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Do not write
outside the
box

Here are the fourth and fifth terms of a Fibonacci-type sequence.
S

O

43
2

8(a)
Z Y=\3 x* 28
78
Ll3‘2$ _){ -1 &
Each term is the sum of the previous two terms 2 &
. =\
Show that the first term is 2 ¢ 5
[2 marks]
2 +2¥% = 473 se X =43 -2% = 1S
Y+Ils = 28 , se Y= 2& -1S = 13
Z;r)?’ls s> 2 =18 ~13 =22
2 =2

Here are the first and third terms of a different Fibonacci-type sequence.

8 (b)
b 2b-an

b-a

Each term is the sum of the previous two terms.

Work out an expression in terms of a and b for the fifth term
[3 marks]
2nd Tem™ must B b-a
A™ Temwm = b +Lb-6\) = 2b-a
= 3b ~qg

ST Tewm = (2b-a)+b

3L —an

Answer

8300/1H



7 Do not write
outside the

box
Noabh is attempting to work out the base of different right-angled triangles.
Not drawn
Lo accurately
x =6
Feo- P Y TH A -eA s
ase
= 10" - 6"
Here is his method with the working for y =10 and x = 6 - 1o ~-36
= &4
Work out the value of y* 102 = 100 Basc = J IS L’
Work out the value of x* 62 = 36 =¥
Work out the value of y* — x* 100 - 36 = 64
The base is |y — x* base = /64
Tick the correct statement.
[3 marks]

The method will always give an answer which is a whole number.
\/ The method will sometimes give an answer which is a whole number.

The method will never give an answer which is a whole number.

|20
Show working to support your answer. - 36
. N %5

T QA Qove , .

BAsw
S50 = & 2 wnewe Dumes

Bax TRY  AwcTACS g ™MONL
Beae = é‘i 3T Ju‘-z,z = l)]zl -3L
= J§5

J$S 1o wor A WRAE NumaER
‘\..1-'. qﬂ. = g\ ) \01‘ = (DO/ S0 ANI LN \S A DItaman,

Turn over »
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:

10 (a)

Route A
25 miles at 50 mph

8 Do not write
outside the
box

The diagram shows three routes, A, B and C, between two towns, X and Y.
The distance and average speed for each route is shown.

Not drawn accurately

Y

Route B
20 miles at 30 mph

Route C
30 miles at 40 mph

Which of the three routes takes the longest time?

Assume the average speeds given.
You must show your working.

D 25

[4 marks]

-

T= s Pon A T= 35 = ©:S nouny

-
-

Foaw © 1 T = 20

——

i

o

L]
2 = o©+b nouws
3

L)

Foe C: T = 30 _ ©'FS$ nouws

mm—

Y

Answer C- SO0 FSuouns = §S ins,

8300/1H



9 utside th
box
10 (b) Jon and Matt take the same time to travel from Xto Y.
Jon travels along route B at 10 mph faster than the average speed.

Matt travels along route C.

Does Matt travel faster or slower than the average speed for route C, and by how much?
You must show your working.

[3 marks]
Jon P Rewtw B, 20wy a7 LD wmph
T= - O-Snmmes = 20 munsy

20
Lo

MaTT Teadfis acate C s g4 me TME = ZOmund
= 0§ dound
Averacs = 4 S mda s
s H4S -2 = 1S muaas

So SPEED = 30 % 05 = 4O meh

SR
=

Tick a box.

Faster \/ Slower

Answer \ S-\ S mph

waS«w:éomrk Lt e S s — BT

Turn over for the next question

Turn over b
8300/1H



Do not write
1 O outside the
box

1 Two ordinary fair dice are rolled.

11 (a) Complete the tree diagram.

[1 mark]
1st dice 2nd dice
©
1 4 W XT3
6 ~
‘ *
1
- 4
° = Not 4
&

11 (b) Circle the probability that both dice land on 4

[1 mark]
1 2 2 1 1
4 12 6 12 36
11 {c) Work out the probability that at least one of the dice does not land on 4
N [2 marks]

?(NGT‘ Ll) Fof n: Lszsrr o Dice
= | = P(Rombice on L)
=1 -L _ 35
36 36

Answer

8300/1H



11 Do not write
outside the
box

12 A=% - (-r=y) (-v+2)
1 (=1-1)

12 (a) Work out the value of A when x = -1

[1 mark]
. (-s)2) I
~1x(-2) 5 = -5
Answer
12(b) When 2<x<4 L'E—T 0= 733
Circle your answer.
[1 mark]

A is positive A is zero

A could be positive or
negative or zero

(3 *H)L3+3) - (:—Q:_—(: - :_(?_ - =\
3(3-V) S ¢

Turn over for the next question

- ST
As = 1» ooy Jwoeve Telan L\J TRe v

= v e .
Baneke T Wl ALLWRYYS gE NECHT

Turn over »
8300/1H



13 (a)
A is the point (1, 5)
C is the point (3, 1)

AC is a diagonal of kite ABCD.

B IA
— 6_.
| 5 1
| \
4 =~ —ll |
| ) 1
| 3+ My
G225 Y
\
| \
| 1 - LC
|
'-’h
4 3 2 49 3 4 5 6 x
| L[ I R
The diagonals of the kite intersect at M, the midpoint of AC.
AM =BM
BM:MD =1:2
Work out possible coordinates.of B and D.

[2 marks]
|
|
|
|

g O , % p( &6 5> )

8300/1H
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Do not write
13 outside the
box

4
13 (b) XY is the vector @J on this square grid.

Write down a vector that is

_)
the same size as XY

—> |
and perpendicular to XY |

[2 marks] |

-2 7
Answer ? ( _3 )

Turn over for the next question

Turn over »
8300/1H



Do not write
14 outside the
box

14 Estimate the value of 19.42 + 30104
[3 marks]

Y 10+ 3O x 100

Loo + 30 x 'O
Loo +23060

[1

(1

Answer 7‘ O O
2
15 Circle the expression that is equivalent to 2x” +1 where x is not equal to 0
X
[1 mark]
2¢+1 22+ 1 lf’2x+1 ax+
2 x x
z \
= -
2x*+ | = 2o 4 L
oC

8300/1H



15
16 One of these is a sketch of y=cosx for 0° < x < 180°
Which one?
Circle the correct letter.
[1 mark]
K N
(&) .
Ya N Ya
14 1-
0 gt  180° X 0 90c  180° X
_1- _1-
C D
yll yJL
11 H
0 0° 180° X 0 90° 1800 x
—1- 1

Turn over for the next question

Turn over »
8300/1H
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Do not write
1 6 outside the
box

17 Naz buys a fridge from a shop for £189

The cost of delivery is proportional to the distance from the shop.
For 15 miles, the cost is £9

Naz lives 24 miles from the shop.

Is the total cost more than £2007?

You must show your working.
[4 marks]

!(ptl\\/t\‘\:f)CosT X Dist,
C €D ;o C=kD Finn K
C=%2 waon D=15
So 4 = Kx1]8g

a W
=

"

—
-—

=
5

5o C = &x5D

-
Co;T = X ZL\ Wt Led

=
E
Cont = 21-‘!»5)(3_: ?—é_g;. &AL{D

ToTaL cont = £ 13 + 1440 = 203:-40
Answer 7{’3 y 203 . 46

22‘ L 440
—= s|72-vo

oy
N

@
O
o

8300/1H



Do not write
17 oulside the
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18 The graph of y=2x is shown.

B

w

=Y

By drawing the graph y = 3x2 -4 onthe grid,

work out approximate solutions to 3x2 -4=2x
[4 marks]

Lt = - 2 -\ o L2 3
AT = Y \ O L 4 A LG

It = \ 2 I O 2T 1z 2%
—Yy = & =1 -4 - ¥ 23

Poc (-2,8) () (oW (L0 (2,8)

Answer L= ~(D-€5 y |-5

AYrRX v AT Y

Turn over »
8300/1H



19 (a)

19 (b)

‘20

Do not write
18 outside the
box

Work out the value of (\/5)‘1

(K x) 2

= (2%2)" =2 =2 - |

[1 mark]

Answer L'}

Expand and simplify (J§+ 3)?

ﬁ [2 marks]
(72 +2) (3 +z) (F3=32=7)

_Exrfzr'z_—\*ZE %=X |
= 2 ¥ 6]z + A

= 1)+ b2
Answer \ + b \3 2
P \
Work out the value of 9 2 = . |
C" ""z [2 marks]
= |
5=
- \~-
= 3
Answer \/

8300/MMH



19

21 The diagram shows a triangle ABE and a rectangle BCDE.
area ABE = area BCDE

BC is 2 cm shorter than BE.

A
Not drawn
10 cm accurately
30° AN

B E PATIEEN
A 2 Ao 4 e

\ \
c D S 0= L
2

Work out the length of BE.
[4 marks]

Anecn o BCDE = 2 (oe—2) = HZF—2

TRAOLE = Ly Dex IO x S 3O
2

= 2051,

Se X*-2x = 255

x (o -4-8) = &
A>T X =4 Sew

Answer Ll * S Corn cm

Turn over »
8300/1H
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Do not write
20 outside the
box

22 The histogram shows information about the times some students revised for a test.

The first bar represents students who revised for less than 10 minutes.

A i
2.2+ L !
2 e it o
B 4 04 05 O O O 12 \ =i |
el '
141 1 =
Frequency , .|
density 12 _ }
14 20x 2 || | Hr
?;Dx l’b 1
0.8 1O
0.6 x 2okt
|0 X048 ;
0.4- J
0.2 ' i
0 1
0 5 10 1520 25 30 35 40 455055 60 65 70 75 -
< . = 2 Tlme (mlnutes)
o Lo &P
20

Estimate the number of students who revised for less than 45 minutes.
[3 marks]

\Ox0O=-%=§%
0x1'b = 2«i6=32
l\Ox2-2 =272
20 x7 = L,o(om:f RSTD ONE QUARTOR oF THIL = \0\
swer T L
5+ 2332 +2% +10 = F2L

8300/1H



5 3
Work out the value of — - ,/6—
23 V3 4
Give your answer in the form k3
2%_ 2% _ /43

=2
/g

21

5. JE _ 8%

SR = IR 3 X
2 2
A
Answer b
24 Convert O.Zé to a fraction.

Give your answer in its simplest form.

Let > O+2%% ¥ .-
jox= L S¥E&Eg
10Ox = 2%5-€ &k &

- 10z == 2 8EE &
qox= 2b
-2k . 13

90 L5

13
- L\ 5

Answer

:Fxﬁ

* | 1
(92%- = 24+ 2%
o~ ho U4
[4 marks]
- = 33
2 2

Lationpuit ™MEDONG MyATOY

[3 marks]

Turn over »
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Do not write
22 outside the
box

25 in the Venn diagram

¢ = 295 students in a college
A = students who take Art
G = students who take Geography

227

25 (a) One student is chosen at random.

Work out the probability the student takes Art.

[1 mark]
3 E( A\ e S‘T\,\Dt}& o)
Answer 3 "‘i
25 (b) One student who takes Geography is chosen at random.
Work out the probability the student also takes Art. |
[1 mark]

TotaL GCoLRBeny STADINTS T L +29 =43

Answer l % 3

So 4 ¢ 6‘."’.-6>
L3

8300/1H



Do not write
23 outside the
box

25(c) In this Venn diagram

¢ = 295 students in the college
H = students who take History
E = students who take English

3

125

One-half of the students who take History also take English. So H 1SToy o \Y = 5C
The number who take English is twice the number who take History.

Work out the value of x.

[3 marks]
' “ 3 = PN
Toetac EN-LWA T 2°C x L =L+.>Q (@U\ SLweruvaLY
N D Q iz @

So 5x +125% =295

aswer L= S0

5x =29s =125
Sx = 17O
X = 24

Turn over for the next question

Turn over »
8300/1H



Do not write
24 outside the
box

26 A and B are points on the circle with equation K+ y2 =25
Ais (3, 4)
B is a point on the y-axis.
PA and PB are tangents.

Y,

x‘r

26 (a) Show that the coordinates of B are (0, -5)

[1 mark]
U YT
26 (b) Give a reason why PA = PB
[1 mark]
aman—
L@l WS FROW v Cumesaagny SoWwaT
OuTgidDE = G A ALLDEYS LR

I LeNeTH

8300/1H



Do not write
25 outside the
box

| 26 (c) P is the point (a, b)

Work out the values of a and b.
[4 marks]
Fo PJ___ = -5
Fen it t Metiop | — Comsioer. Grapi@vTs
GrayiouT oF OA = L}/‘g

So GRanieNT of AP = '—% (PBKPBND,\C—\—,\LA’L To O"’.‘)

Ganoiovr = CraveE 1IN Y A = ( 3 4) F:(qj-_f;?)
CHane-E 18 00
Grmorews AP = “S .‘L‘, = ‘_i GuUT TS canAd =3

a-3 a-3

= 1D
b= -5

:-CL = -2 CCru):s MU LTIC Ly)
a-3 4 END OF QUESTIONS

x4 = -2x (a-2)
—36 = -3(0\—3) ( Dwoe 37‘3)
D 1€3)

8300/1H



Do not write
26 outside the
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There are no questions printed on this page

DO NOT WRITE ON THIS PAGE
ANSWER IN THE SPACES PROVIDED
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