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GCSE
MATHEMATICS

Higher Tier Paper 1 Non-Calculator
Tuesday 19 May 2020 Morning Time allowed: 1 hour 30 minutes
Materials For Examiner's Use
For this paper you must have:
e mathematical instruments. Pagss NI«
m u 2-3
You must not use a calculator. ! o o 45
| B |
Instructions 6-7
o Use black ink or black ball-point pen. Draw diagrams in pencil. 8-9
e Fillin the boxes at the top of this page. 10-11
e Answer all questions. 12-13
e You must answer the questions in the spaces provided. Do not write AT
outside the box around each page or on blank pages. _
o If you need extra space for your answer(s), use the lined pages at the end of 16-17
this book. Write the question number against your answer(s). 18-19
e Do all rough work in this book. Cross through any work you do not want to 20-21
be marked.
22-23
Information 24-25
¢ The marks for questions are shown in brackets. TOTAL
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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Dao not write

. " 4 outside the
Answer all questions in the spaces provided. box
1 Circle the fraction that is equivalent to 4.75 %
H.1S - B /a.' [1 mark]
15 21 23
4 4 4
2 Here is vector a.
VA
4_ e \ -k
gl N =
a
o e R x__
1 -
0 >
0 1 2 3 4
Circle the column vector that represents a. I ﬁ
top aumber S Noil2endal WO /W [1 mark]

bobom S Vel el anouRwanT -

0 @ (©

3 Which one of these is a square number and a cube number?
Circle your answer.
[1 mark]
100 1000 10000 1000000
1QQ 3 = |, 000,00
e

- s
\ C-,fg:_&‘-) ' >U efe O

02
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4 Circle the reciprocal of — _ 5 o ) ~ |
b
5 % 1 1

5 Use trigonometry to work out the size of angle x.

18 cm

H
X
9cm O

[1 mark]

Not drawn
accurately

[2 marks]

W e = 5,

= = vl Croced Yo

UL(UM)

Answer

20

~ degrees

L

Turn over »
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A and B are scatter graphs.

Graph A

AL aks Qlosely
noxen |LORT |

Graph B

Do not write

What type of correlation is shown by each graph?

Choose from

Weak positive
Strong positive
Weak negative
Strong negative
No correlation

Graph A Bb CNG nNOQ M..\)\; p s
J < ~ J R i S

COy{e \a \\'(‘l’\

GraphB N O

L

oulside the
box

[2 marks]
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'| Do not write
outside the

7 Here is some information about 80 people who play in bands. box

12 are singers but not guitar players.
30% are neither a singer nor a guitar player. = 3C /. T - .)}lu_

1 ; :
2 of the guitar p[ayers are al;o singers. T
Ga for Yyekeh = &OC
Complete this Venn diagram to represent the information.
P il S‘ei’ [4 marks]
¢ = 80 people who play in bands
S =singers
G = guitar players

Y-

g W e 1 N 4 : S
Th=85 = U
M P \‘tk}-
o e = Y

Turn over b

L
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The shorter side of a parallelogram has length 6.5 cm

Not drawn
accurately
.S 6.5 cm
The length of the shorter side is % of the perimeter.
Work out the length of the longer side.
[3 marks]
b.8X 9= bS-LS = §5%.6
52§ L3-8 8.8 _
s, __\OY\%QJ' 53\("&@5 = S £y
\' \‘cnow Side = 22 .3FS
cm

Answer D\l ¥ \'l";g.

M
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9 (a) All the terms of a geometric progression are positive.

The second and fourth terms are shown.

.......... 4 16
i —7
LN o R
Work out the first and third terms.
[2 marks]
Geowalole picp RSy — W\v\\%{‘)\\i\J o <-_)§L\- raxk teim
O Ay s R ke ® = X r: .

= A i “2. ok tnwQ
First term fj)\
Third term 8 g

9 (b) The first two terms of an grithm_etjc progression are shown.
= add ‘o CG-Q:\ raxt
p 5
—)
e Y
The sum of the first three terms is 90

Work out the value of p.
[3 marks]

QO

"

___ﬁA) + S-Q) T Q\) # C\ C/‘ \g (D

Answer b :

Turn over p

I
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10 The cost of a holiday is £2400
Rana pays a deposit followed by monthly payments, in the ratio
deposit : total of the monthly payments =3 : 5
3xS=F palts
She makes 6 equal monthly payments.
Work out her monthly payment.
[4 marks]
200 =% = 0.
?) %x 200 = QOO &Qp@ S \\' = é\ \C\O
S R00 = 150l B
_\\'\C‘V\\"\{\U\ \'Dt'ﬂj\\g\f\ﬁ_\\;}\f y \% 00 =~ = B SO
SO0 ._:S g(: @)
6 S 3
Answer £ 'Q;bQ
w(l"mam, ’II‘ 18/M/Jun20/8300/1H
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- | Do not write
.1 1 oulside the
11 As adecimal — =0.275 box
40
Work out —33— as a decimal.
400
W [2 marks]
s —— - (. - —
e O.L3S. 12 .0 -
v —\" \C"\L S - s i p i
. C ‘a0 = 0.0235 s T =
7\5 S Ak o o e , S50
260> 0.0825S. "y
B82S,
Answer _Q Q,C) % l §
Turn over for the next question
6

Turn over »

g
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12 (a)

Y |

I

10

Two wire shapes make an earring.
The shapes are
a circle with radius 21 mm
and

a quarter circle.

Fradius of circle : radius of quarter circle =7 : 2 J

Show that the radius of the quarter circle is 6 mm

Not drawn
accurately

[1 mark]

1 e
it 2 T

I ———— e e — ——re
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12 (b) Work out the total length of the wire in the earring.
Give your answer in the form  aJT+b  where a and b are integers.
' [4 marks]
wwe. fof Gl cucke T I % d
) = AR IANE L
o = 0 =T
\Ale K‘b« acc ol Yoo cueda = (Dxd) & il
=Y C T bva)
= e AT
= B 1 _
+ D odd = L2V BT 4+ V2 = WEN 2
¢ 6Ab)
Answer %QTT X \)\ mm
Turn over for the next question
i |
Turn over b
MR
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- T N - o = - - Do not write
oulside the
13 (a) s and tare positive integers. box
(x+s)(x—1) is expanded and simplified.
The answeris  x?+kx—40 where kis a positive integer.
Work out the smallest possible value of £.
[2 marks]
N S e . i : sl
CHaCoe-%) = x*-=t 5 2L -5
ke ) . ; L
X & S i \ i (\3 \ \
‘_'S\- = &\'\'O WA -
(WIS 3
: il
gk = 4®.  Dhchois of Wo -~ 2,20
; e 2 R ¢
S — ﬁ 2 = , S ¢ 8/ o \\\AQLLE‘EQ\'
_ 6k S - T T e
Q_Q(,\n“" L e vl LSa. = %f.’L‘:"}S <\ §__:9(e‘\‘\\ \;_Q\j
Answer Sﬁ - o
13 (b)  Faisaltriesto solve (x+2)(x—7)=0
Here is his working.
(x+2)=0 or (x-7)=0
Answer X=2 of =7
Give a reason why his answer is wrong.
[1 mark]
Sl O AP0 sl
. = — 2 B

i
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14 (a) ¢=29%3 xB°

Work out 18c.
Give your answer as a product of prime factors in index form.

[2 marks]
Q\\OK%KS‘Q = O B . _\%
T ()) N
Vei = vl LT T X R 2 Q
= I23I° %3 9% Y B {5
= DV H E* A4 §e
~— \ E -,
Answer .Q \ X ég)L Bb
37 3
14 ()  Workout |2 ’;11
Give your answer as an integer.
2 T <u3 2FHUS e’ il [2 marks]
cJEAY S - =l %S

atayy = (2° *\\hs—\) =D
e

et

Answer

Turn over p
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16

| Do not write

1
3 P R—
X >

Circletheratio x:y

[1 mark]
6:1 3:2 2:3
|
e r
oo @ux \._) \ .’1‘,/ \\-3(;\.\ V\..Q_Q(_)\l k) 3
A sequence of numbers is formed by the iterative process
4
Ry = ——— uy =19
U —1
Work out the values of u, and u4
[2 marks]
o = K :
u‘lm (_‘ .‘-._\ B ‘gi Q*f-"g; ol
g 2 4 = = = ok = —8
o o .y ) — DN

R

1B/M/Jun20/8300/1H
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17 Jim buys a plant of height 20 cm

The graph shows how the height of the plant changes during the next 4 days.

A
dEseaE
35
1 il s 7.7;;?77%
O TR T T
T ,,
25 ””_-_-3'_;7'{_”____ i
o PR
eight, AR H-HA
hem) 201+ S Hmm=EEmaNEzEE
fd Fid - . | |
] 5 [ e
154 HHH
104+ as
5 : ! 24 1 651 T B O ,,,,,,,;75;
T
B RanEEmanEaanas=as

0 1 2 3 4
Number of days, n

Work out a formula for 4 in terms of n.

n= 0 \ i X !

Y

[3 marks]

W= g, 2% 3l R

CQom oycapY \)
y J

3 F i A

.
Ry 20.

o - Z t
Answer g N '\ -/

L

Turn over »
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18 Solve the simultaneous equations
2x+4y=-9
2y=4x -7 ;
-t N T [4 marks]
AR T T 5
<J :
/Q\\\:\J ~ N R :__:)r-
(4 Ty M =5
@ - v &0\ F)r
@B =QIn3 = -Bss s~
— PN \\c\\-\j = (\
=iy = -5
_ —— |
J‘I — - ,1
G) P *—W}\i\, = =0 Sl \.3 > lfl
DKL ey = =~ Te O 5 Ly = -\Q
W = “\%? ﬁS/z_. ek ¢ lt\_*k;xr:l y
= S = 2 —F .
x= \}1 y= “g/‘)..

e
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19 Circle the expression that is equivalent to % t; %
[1 mark]
2 x L
15 25 50
8 2% » 2% - 3I¥
o . \ o Lo - ch‘*
20 (a)  Write down the value of  7°
[1 mark]
Answer \ o
2
20 (b) Work out the value of 32 5
= , [2 marks]
/?f -.‘):’IS- .IS s
4 (52 i

_i_;mi e - Z2m =%, ()\\A 3 /Z’

Answer

Turn over for the next question

Turn over »

My
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21

Write these numbers in order of size.

15.6 3423 2.14 g
Start with the smallest. 2 ]
= Py marks
3JnE 3dos =24 5-% 8o
o N s Y, DS T e . 3 A% s Yk
Smallest %_\E/
¥ s
'S % .
Largest D\ . \‘4—

MR

IB/M/Jun20/8300/1H
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22 (a)  yis directly proportional to x*
y=17 when x=4
Work out an equation connecting y and x.
[3 marks]
W= 2 oe 3 )
g . .
VF = o Rx & e R bl
\3 - -
R e e L T s
' 5
Answer kB B A s
— ..
22 (b) m is inversely proportional to Jr
The value of ris multiplied by 4
Circle what happens to the value of m.
[1 mark]
x 2 x 16 ( +2 \ +16
R : e
AR T , 0  « »8 % %X bnigpar
e \ NN

VEas Do biyge!

Turn over for the next question

| Do not write

outside the
box

M

Turn over »

1B/M/Jun20/8300/1H




20

23 ABCD is a quadrilateral.
Not drawn
accurately
D
A
w X +36°
92°
C
B
Prove that ABCD is not a cyclic quadrilateral.
[4 marks]

TC  caclie, 4xy@2 = Vg~
and SX. 430 ¥ X+ 36= \¥O
I G YA = \8O , Ban G T Y8
e = 44

Sudo ko Q-“d kﬁ;f’\\ﬁ,\i(ﬁn .
S FICSLE S BT ARD
SE2L2 Y30 + 222 YR b = \§S
WO 30 y22 ¥ 3b FE\8&O0

O

co NOV_ o tychc q \ma g

M
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24 y is an obtuse angle.

Which statement is true?
Tick one box.
[1 mark]

siny>0 and cosy>0 O o A b
y
© uk u.\,’ ( .

siny>0 and cosy<0

UsSWney :
g siny<0 and cosy>0 =

—

%\X\ \5
r | @b *\}&S & /' Cﬁlgr) \ ({;Cj“.
/\ 4 p(f,gh\}-;\_jcd
_——_L_—_ 3 i P ~
ae  \yo S be \3V O
) O (;.\:)\\ on
CQS ::3

/ \Cﬁ Q0o N
\ G\c|y '2'27)0 o oo kO N
A0 ond \EO,

A\ RO

Turn over for the next question

Turn over »

L
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25 A histogram is drawn to represent the heights of a sample of women.
Three of the four bars are shown.
The bar for 170 cm < height <180 ¢cm  is missing.

A
SRS EEmemERERERRRRRRREEERARa AR ESE
I I o 2 i . I 1
g HENEE = 5 : ,
: e ’”l'._ 1{ L iT ++ é - H
;‘_’:* l 5 NEEE 1 L
41 N g i1 b g1
Frequency e HH TR
density . ! X AED BE EE K 1]
ul ! | il ___g
EaSEREEE o
24— r | u
I *".T; e & Il RN |
e REM (S et it
REENEREE mamy
i""’h\ 5 S EEEN NN
0 TN T TTT 1 ! >
0 “145 150 155 160 165 170 175 180
S t< Height, cm
There are 74 women in the sample.
Complete the histogram.
[4 marks]
Ty Q\_\U\Q\C§ c\ass AN X Q O\ "
_ ), * B4 =\ I
- ( i "ox &= §O -
C3/\ - S\ = 20, WO+ 30 A 20 _z___&(_} -

A‘&{/ N ()O - \L*. -
1:‘ i) ,i_@ir—-— — —\B—" = \(L

_ﬁ%_}L\J y O3 \_\\\ - \C

ML
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26 (a) Show that % can be written in the form  a+/b where a and b are integers.
4 35 5 Nass) ™% = [2 marks]
7~ = -
i — -
SR = i

26 (b)  Work out 210 x /80 x /18

Give your answer as an integer.

[3 marks]

NJw x Jso x J\g R

Jw = Jaxz = 33

AW x4IS £ 3= = 24 % I \CXS K2
2 UK SO

- AN %0

Answer /,;\ L\- O

Turn over for the next question

Turn over »

LD
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27 A and B are similar solid cylinders.

base area of A : base areaof B=9: 25

Complete these ratios.

curved surface area of A : curved surface area of B =

T0 Aveg height of A : height of B =
ooz 0 2S
\',\f pre— TR
e = 555
(L\jhc)
28 Factorise fully 144 — 4x2

O (fueate o Qg uores

[2 marks]
. s
3 5
[2 marks]

O 200 v & 20)

Alb-2) 20b¥yx)

= ey (b-3DHLE &% DC)

Answer L= L G "'BCB(L) \ J\) -

T
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29 The graph of  y= x3+6 s translated 4 units to the right.
The translated graph has equation  y = f(x)
Work out f(x).
Give your answer in the form  x®+ ax? + bx+¢  where g, b and c are integers.
[4 marks]
banslake & fe e vehy  affocls
k\-b_ i OKAS . \flc;\g\ QA XX vty D — Lk .

&\3 o L oot =iy 3 »L.
Cx -V -WDlx -4 +h

s = g mle Bl

- %‘i‘f}- = X}_ l\"\()

(o>c2 ~§x 2\ (xr-«)  + 6

- o g e b Sl we Sl O

o e L e S &

sover 003 —\2oc? A4Ex - S8

END OF QUESTIONS

L
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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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