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GCSE
MATHEMATICS

Higher Tier Paper 1 Non-Calculator

Centre number Candidate number
Surname L .
7 = - x |
b LT TN A
Forename(s) ]
Candidate signature J

Exam Date Morning Time allowed: 1 hour 30 minutes

Materials

For this paper you must have:
e mathematical instruments.

You must not use a calculator.

Instructions

e 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
e The marks for questions are shown in brackets.
e The maximum mark for this paper is 80.

e 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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Answer all questions in the spaces provided.

Expand e+3) T LxX ¢ X¥T T xF+Tx
Circle your answer.

[1 mark]
2x+3 X*+3 @ 3x?
2 Which of these has the greatest value?
Circle your answer.
[1 mark]

6.15 x 10* 61 499 6.2 x 10°
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Turn over for the next question

_ 1Ot AUTOLC TN
e by S pes BsEr . B D 83K

= L}w%\

So V\-%}

=5
3 What is 0.12 as a fraction of 0.8? Oel2 x 100 = 2 127
Circle your answer. O+ % x 100 = & O %‘2:_:’72
[1 mark]
2 20 3
3 3 2
4 The base of a pyramid has » sides.
Circle the expression for the number of faces of the pyramid.
[1 mark]

Clw
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Four identical circles just fit inside a square as shown.
Not drawn
accurately

Work out the area of the shaded section.

Give your answer in terms of .
[4 marks]

Aac s OF SQUARE =

Pord ex goE gace = N
I~ [ - e ) X C“-—r — -3(-)
AQXE) [ Lﬁ ChiRCAWEDy = = W = «
Swaoes aned = bl = 26T
1
Answer | L} A Sé) i ari2
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Bag A contains 10 blue balls and 20 red balls.

6
Bag B contains 8 blue balls and 12 red balls.
IC;; BL\AC { i % iﬁ‘u‘i\f’
A B . «eo
20 RED =
b T 10 & 5 TDT‘Q‘&»: 20
A ball is chosen at random from each bag.
Jo says,
“It is more likely that a blue ball is chosen from Bag A than Bag B
because there are more blue balls in Bag A7
Is she correct?
You must show your working.
[3 marks]
r - N ~ . .
Foels): P(Buac) = 1o _ 0 Fonl®): P (RuaE)s ¥ _ 2
S0 & 2 =
So Com@hnd Wsiwu £ GWNNMALST FRACT\ONS | CoAM e D ORS UM LN AT \<$
S ‘/;c_'s\ 7
17 "5 7 b (3xs)
3 1S T
s~ ) N >
)-:’S >
Ao S ool N o For Bwhe & P AR PERATY o Mok,
/

Turn over for the next question

|
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7 (a) Rob is going to drive 130 miles from Hull to Liverpool.

There are road works for 25 miles of the journey.

He assumes his average speed will be 1%
3
50 mph where there are road works
70 mph for the rest of the journey.
Using his assumptions, work out his journey time.
[4 marks]
FToTaL = V30O CD WITH R DwendK § - LE s

(?D LoVTHOUT rervidDwinkse 130-25 =105

Pe Twwr Eenfn T= D - 25 _ -8

3 So
v £ \2: | N = E) = \QS — Z) = = :\us
S 30 \ & e
Torar = 0:5+ 126 = 2 vipuus
AHSHEE 2. Rouns .oa V20 mngueat

7 (b) Rob’s assumptions about his average speeds are too high.

How does this affect his journey time?
[1 mark]

e Touamey wWine RE Lpmaeee
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8 Jack works out the answer to ————9850;121 ALV AT N I L A k2
' - ok
He says the answer is negative. - Ok
Is he correct? S0 JYk.8 < \2
You must show your working.
[2 marks]
= ‘o -2 - -2 ay =2 + 2
== = T
—0O- k& ~Os8 =
NELCATIVE  DWNMDSD Ry rFEATWE = FonTwe
S© NeY ¢ ATCT
9 Use a ruler and a pair of compasses in this question.
Construct the perpendicular bisector of AB.
[2 marks]
A
Version 1.0 Turn over »
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10 Here are the instructions on a bottle of fruit squash.
To make fizzy juice el | SCL TSTAL
mix 2 parts fruit squash | ;“ I g
with 7 parts lemonade %
L3 -
Tom has 80 ml of fruit squash.
He also has 210 ml of lemonade.
What is the maximum amount of fizzy juice he can make?
o 51 L 2 o L [3 marks]
o ¢+ ’ 25+
xL{o{ - ) xuo *30 ( ‘ 3o
&0 250 to ~ 2\0
| X &

© CAST woax  Owvy LD lor Lermonnng

SD Moy amum F?vtwv-\@ 1S bOowls N0 s, |

Answer 2ZFO .\ mi

1 A ball is dropped from a height of 50 metres.
' After each bounce, the ball reaches 20% of its previous height.

How high does it reach after the second bounce?

1OY. o S0 = So > 10 =5 [2 marks]
20/ ¢ 5o = 2x IOy =T 2xS = \O

‘t_}mf\—\\{\un“\“ DET R Fyas Rindpdet

204 e \D= A\l x2 9 ..

! )
S ] i LN

Answer 2; metres

SANTS
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12 A circle has diameter 10 cm
A square has side length 6 cm
Not drawn
accurately
&
/ bem
/
>
<— 6cm —
Use Pythagoras’ theorem to show that the square will fit inside the circle without
touching the edge of the circle.
[3 marks]
bene -t e Dhigeensw N Sawac
- - 2 —
= JemaBr = Jbade = JF2
—
‘J ?:2* '{'« ‘ D [ N
J::\%- :\)‘ Snrend®i, v H B AL T o el EPATAR ! \ﬁcm; &G}:_u"?—a SCJL
St O Fi T v AT SuHawnl AoV
13 What percentage of a distribution is covered by the inter-quartile range?
Circle your answer.
[1 mark]
25% 37.5% 75%
e% . ToTdl T ™ -
e -
ST A=~ — =
T
CY 4 S /
> L)/C f,./ |
| 2 5}. /4 |
o f
i B _— L
R 4
lak
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14 Which of these values cannot be the cosine of an angle?
Circle your answer.
[1 mark]
-0.5 0 0.5 @
15 A motor racing circuit has length 5% miles.
A straight section of the circuit has length 1% miles.
What fraction of the circuit is the straight section?
Give your answer in its simplest form.
[3 marks]
— ¥ B -
\oval. S § - .S S<apLnT & \ 3/,%
AL L =
e -
EGucTieas = :r' "’L‘L /E:»} 4
g 5=
Py (>
= :3" s 25 - 2 Y & CAnie €L DUun)
L L L 35
S
-
Answer e
VA
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In the Venn diagram

g

W

100 farms

farms that grow wheat

B = farms that grow barley

v

70 -%
Z 3 ‘ = Y
70 f ly wheat ly barl bl
arms grow only wheat or only barley. :
sroweny YRS 4 Fo o 4rF0 L
4 of these 70 farms grow only wheat. S /;o/
5 = Sb
The number of farms that grow wheat is three times the number that grow barley.
g ui Cag
Complete the Venn diagram. T W Folt | Bwmauwy = Fo
[5 marks]
5(9 yoc = ._§ J{ e %1\3
5b +x= 17 +3*x - Y
e E ) S -2 - T 3
\ 4 = 7 L
Turn over for the next question sl
q_ =] DL
g T . ’2_"
Z i A =
Version 1.0 | Turn over »
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17

7~ 3

(B3x+1)(x—2) +ax +b=3*+8x-5

Work out the values of ¢ and b.

[4 marks]
Ja* —bx 4% -2 +ox + b = Ix2+&x -4
T —5x -2 + 0 + b
o™ w8a AA% -2 = Ixte Ex=5
e B 2 T
b sew = 482 . ko3 T -8
se x (0-58) = ¥ L = -z
Cm S = R
o= 1%
a= 1 &
- ~1
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18 In a game, a fair spinner has three sections.

Not drawn
accurately

18 (a) Joe uses this method to work out the probability of getting two reds from two spins.

He writes,

There are three colours, so the probability of the spinner landing on red is %

1 1 2 e 2
— = =
s T3 =350 the probability is 3
Make two criticisms of Joe's method.
[2 marks]
' )
Criticism 1 FCKQ}} = \/L‘, 3 NUT TR

Criticism 2 TRE PROBR {IL T X SYsLLY  VE MULT IPYLY

NO-¥FTHeY » MO BoNED

18 (b) The probability of getting two blues from two spins is %

Work out the angle of the blue sector.

Prrane |

[3 marks]
\ J_ —L
F - / A

Plg) 2 26 = § *% <) zwue = }g s€ T Ko

Se, 32

\ _ o WY ... T
= & LD = 7 513 0o
(Y
Answer F 2 degrees

Version 1.0 Turn over »
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19 Show that 255, SHE2 simplifies to 19x — 4
3 AN 2
[2 marks]
PN 9
2 (o D+ 3 (52 -2)
b
- L{,'t_, - L + \ % > — LD
o 1A — K
20 A circle has equation X2+ y2 = %
Circle the length of its radius.
[1 mark]
A 1 1
16 8 4
B \)_i- _ =L
g £
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21 Which expression gives the area, in cm?, of this triangle?
Not drawn
accurately
l
6 8cm _ k
ﬂ\ = Aé 63\13 Suwnw
C E A= 1 o lox € » Sua2C
10cm = O 2
A= 83Q S
Circle your answer.
[1 mark]

80 sin x 80 cos x 40 cos x

22 Express O.‘lé as a fraction in its simplest form.
[3 marks]

Answer 3

Version 1.0 Turn over »
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23 Ellie bought a scarf and a dress.
The scarf cost £4
She sold both items for a total of £26

She made
100% profit on the cost of the scarf

30% profit on the total cost.

Work out her percentage profit on the cost of the dress.
[5 marks]

b SN

56)’5\\?_‘:‘: CONT = ?‘CL] ]OQ/ PTlU‘F\"T = L*.

Sewrr Secen Fon £g_+ gi—k = ££<,

&

DOT Prck «w eors ToTAL CATS

ToTaw cont X 130/ = gZ(D [ZATS '—(homgxhg:zzﬂg

So ;{Z(Dn:— [ =3 L: 260 u-?-.iz_:%-zo]

so Ouyepan (os v = £20

Teway Prsme s £ 2bodro =4t  Eb6—£L s
fevcomTames  fnoet ‘—'(’I;‘C‘Tuﬂt.f‘m\ﬁ\*r ,/Omu—umm_&g—r\j

\
ﬁiﬁé’)[ - f% = dik £\ —fz2= £ e = contet phs

Answer |28 %

JoenoeAT = fi?—_ x oo =

£k
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24 Work out  %/8 x572

Give your answe@
[3 marks]

QJT: 7

Answer @0 O gf

Turn over for the next question
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25 A sequence of numbers is formed by the iterative process a, . = (a'n)2 -a,
25 (a) Describe the sequence of numbers when a, =1
Show working to justify your answer. A = ( | )2’ -1 =0
[1 mark]
gy = O
A Y =0
)
A' - TUR C\‘? :@ . ALY T8 pdusford il D
25 (b) Describe the sequence of numbers when &y ==l
< = =
Show working to justify your answer. - ()" =L “\3 = ¥ T2
‘ £ N - [2 marks]
Gy sléd) =& = 2
"
A'F‘-' TN Ln)\\ - ! L S ey sl ¢ ?

25 (c) Work out the value of a, when a, =1~ \/E

/.—AWQL'Q \)—‘)L-(\-—J—?:S [2 marks]
(1 -53) = (\mazgttmﬁ‘)
\

\-E_‘st@“‘ — e
'_J_;--‘““ 1*2. zs‘ggu@s ""\‘*”\)‘2‘

= V=32 Je s+ =2 =J3

- - -
= & =lie

Answer e = 5—2—:
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26 A, B, C and D are points on a circle, centre O.
AC is a diameter of the circle.

AT is a tangent to the circle.

Not drawn
accurately
le=LD
2o 20
Work out the size of angle x and the size of angle y.
[4 marks]

L DAL= Wy ~bo" = Bb°

x= 66" degrees g LS degrees

Version 1.0 Turn over »
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27

fy

Write 12 + % inthe form avb  where @ and b are prime numbers.
[3 marks]
TZ\QT‘\W GLISE ' S e u:w.:;’ = } 5 \Y—i
V2 ‘ 3
s i o« 255 Y 3 %
=yl = 408 so 203 + X8Iz -~ 252 +8J%
= g \]TS-

Ox & —:f_ b =
+J3
Answer
Version 1.0 8300/1H
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28 Solve Sx-y =5 Rehrean et b oA Tavensl D Z_U g

2y =11

You must show your working.
Do not use trial and improvement.

[6 marks]
Sx -4 = 5 29 - =1\
T4 3T 4>
Sx = 3 +5
-5 - N
2y = x|
iODL.‘*[D" 2‘:} '_'“\\) \/
Ledt Z\@:"lj co \D;L-—}O:_:Cl-f—“l
J ¢
oo
)l = Vo ~10
—lox +10 -1Ox * 1T
X105 +2) = O
Factori e CD(‘_, — 2 D> — ?—) = 6
PL = B @ = =7
SueST \TuTe  \NTo Sow=-425 54-5 =Y cadn apeve
2x=3: 5x2-5=19 >¢=F1 SxF -5 =y
' =5 =Y 35-5 = Y
Sp KX=3 w\0 wa=zF  P=RoO
Answer
CHEk ' 2nd cam Zb e SR G
END OF QUESTIONS
;{:2 l:j:-_ ELA—l\ , b;}f_:? 23:?‘9#1\
2‘3“‘*2.0 :}3‘: 5C
919 v Y30 v
8300/1H
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