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MATHEMATICS

Higher Tier Paper 3 Calculator
Time allowed: 1 hour 30 minutes
Materials
For this paper you must have: For Examiner's Use
e a calculator % Pages Mark
* mathematical instruments. T
sum I 2-3
L R B
4-5
Instructions 6-7
o Use black ink or black ball-point pen. Draw diagrams in pencil. 59
o Fill in the boxes at the top of this page.
e Answer all questions. 10-11
« You must answer the questions in the spaces provided. Do not write 12-13
outside the box around each page or on blank pages. 14-15
« If you need extra space for your answer(s), use the lined pages at the end 1617
of this book. Write the question number against your answer(s).
« Do all rough work in this book. Cross through any work you do not want to 16-19
be marked. 20-21
Information 25
o The marks for questions are shown in brackets. 24-25
o The maximum mark for this paper is 80. 26
 You may ask for more answer paper, graph paper and tracing paper.
4 TOTAL
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.
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1 b is 3 more than the square root of a.

Circle the correct equation.

2 Circle the largest number.

0.55

3 A line has equation 3y=3x-2

Circle the coordinates of the intercept of the line with the y-axis.

0,1) (0,-1)

LT

[1 mark]
b=+a+3 b=+a-3
[1 mark]
0.545 0545
l
|
[1 mark] |
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Factorise x2- 64

Circle your answer.

(x +8)? (x - 8)? (x+8)(x—8) x(x — 64)

Six positive numbers have
a mean of 10

arange of 19 |
Four of the numbers are 12 7 15 3 ‘

Work out the other two numbers.

[3 marks]

Gila = s = bo- B9 |

\\*ucm.mbuf acLA\ L 23 |
chU\oJ_ op k\«-L Qs\_\( nu.a«LefS.g \b— = \2
Sa "t)a ra»ae, OC He lrwov\qu/s X lq

Al i o 2011

Answer /Z and (Z ‘

Turn over b
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6 At a country park there is a house, a museum and a garden.
The table shows the prices per person to visit the park.

Price per person
Garden only Free
House and museum £12.50
House only £8
Museum only £7

One day, 480 people visit the park.

67 visit the garden only.
40% visit the house and the museum.

—2— visit the house only.

The rest visit the museum only.

In total, how much do the 480 people pay to visit the park?

You may use the Venn diagram to help you.
[5 marks]

67 |

| l""lolmum |II\ 1B/M/Jun21/8300/3H
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i \—-\O\JSQ. 2 \%Muy;umn = Li'goxo Y \qz o i

\_\OUS& OA(x\ = L'-go *3/3_ - lé;()

MU Sean~— :{\\:j‘:ﬁkgo — (‘ql*\gO*GZ)ZL&—\ .

Tobal 0ad =192x12-S0 « 190x 3+ &l <7
] = £4I191

Answer £ Ll/l Q 7‘

Jeff and Kaz share £270 in the ratio  Jeff : Kaz=2.6: 1

How much more than Kaz does Jeff get?

6= 6 9762315

[3 marks] |

185w 26- E1A5 B mbL

Prpel = ‘:E—'?'D Cor KC'-Z..

\qr> Ko -L\ D 06 nore

Answer £ \9.\0 T

05

Turn over »
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8 The heel of a shoe exerts a pressure of 198 pounds per square inch.
Convert this pressure into kilograms per square centimetre.
Use
1 pound = 0.45 kilograms
1 square inch = 6.25 square centimetres
[3 marks]
QR - S= gq | 3 §2g_._orc:f\cLJ !
Q91 = 62514256 Ka per Souore e |
IT V4 |
i
\
|
\
|
=
J
V
|
|
|
Answer ‘ G- 25 é kg/cm? ‘
|
1
|
i
|
|
|
|
|
!
| O S | . e e 5 = 5 ‘
IB/M/Jun21/8300/3H
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9 Rectangle ABCD is split into four smaller rectangles. “ ol
Two of the smaller rectangles are shaded. |
A s ol s i : D Not drawn |
accurately '
12 cm2 ‘I
Ir 56 cm? )
| |
B C
|
4:x=1:2 J
For rectangle ABCD, work out the ratio  shaded area : unshaded area }
Give your answer in its simplest form.
‘ [4 marks]
| 1022418, =8 \ooS\\a.Awt(‘e_C"anqLe
has twice Pae o AHL \ouv\— e SQML@&\R\-
(48N \'oo uAS\\go(.nx«{ Se |’w < “«La,«.q \23‘7—-7_“?0\
r@oHom \E—Q' e j!& hos ¥L¢_ $6.v\¢.\vm,-jk\— Cs
__\;;b-&-\om(‘ q\x\‘ bt \\a\c l’L& \»qAH-» _So L\&\CH\( ‘
anreo., D é '_/L 74 8 Cm .
okl SMA&A area= 232kl on
\'5\'12\ W\S\r\man—e\ aANea_ — ‘D 6 "'\f)——— 68Cm— -
D2aa i =BV
Answer \ 3 : l 1
| Ea
N  Tumover»

| Illmollm 7’II| llll 1B/M/Jun21/8300/3H
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10 A solld shape is drawn on isometric paper.

o

'10 (a)  On the centimetre grid, draw the elevation of the shape from A.
J [1 mark]

08

18/M/Jun21/8300/3H
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10 (b) On the centimetre grid, draw a plan of the shape. ot
‘ [1 mark] i
| P |
|
|
|
EC‘M
S {
Lem E
’ l
e
11 Erik thinks of a prime number between 20 and 30
His number is x% of 125
Work out one possible value of x.
[3 marks]

i ?(‘% Cov\l\%zg orlq. Ckec;(_ (LC( |

- A e e Nea=d Bl
—?e;v—f?*V S G e

S

%9, % 294 b 05
Seoi i \‘OoSSfLLa_ valve. Gr oc

Answer 1(-5 2 5

Turn over »

BT A
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Part of a regular polygon with 15 sides is shown. ‘
Not drawn '
g J accurately |
\\\ ,’/ ‘
W I
Sl %1 [
\(l__/ |
Work out the size of an interior angle.
[2 marks] |

Sbu* (DQ wate sior cu\ng,; :(‘\S’(z_xx\go :7_3“'0. |
N\wf\fu are lZLw_SA)ﬁ S0 1RGO 5 =14

Answer \ 5 6 degrees

I 'Il‘ll I|||| |I|| ‘Ill 1B/M/Jun21/8300/3H
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‘13 A box is the shape of half a cylinder on top of a cuboid. | = 0
4cm
26 cm i
Work out the volume of the box.
[4 marks]
Diameokes ot ‘:LLC‘-\\MAH 260’" m‘k vs 2 e,
VA T \qosccm dor = W\ xS 2 Yo
= 2525 /\(' |
7 !
VO\uvw._, OC Cu\:oﬁl‘: \56() |
V O m C box’.'_ ‘f * Sy = SLHq—I-
i 1=
Answer 5 5 s q 7— cm®
|
\
|
n
6

Turn over >

L
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Phil sells ties.
He increases the original price of each tie by 10% to £13.20

A month later he announces a sale.

SALE

10% OFF
ALL TIES

Phil says,
“The ties will be back to their original price, because each change was by 10%"

Is he correct?
Tick a box.

Yes / No

Show working to support your answer.

[3 marks]

(P("-\CQ, &(M)L \37_9 <09 :£,\ [- 99
@f:j:Ac».\ f‘)('.‘c,é. \3‘10"' \‘l :o£ ‘/l

(A

1B/M/Jun21/8300/3H
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15 A biased spinner can land on A, B or C. o

The table shows the probabilities, in terms of k, of A, B and C.

A B C

Probability 0.5k 7k—0.15 2.5k ‘

Work out the probability of B.

[3 marks]
OS5+ Jk-015 +2.5k=1
Loz 1ie-15 e O,
Fx 015 —015= 0.655,
Answer O' 665
Turn over for the next question
| 6
o Turn over »

e
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16 Pis the point (2, 14)
Q is the point (6, 8)
R is the point (2, 5)

Use gradients to show that angle PQR is not a right angle.

[3 marks]
_ij;o_\ie_»\' oc PO = g9 = |
2560 TS |
Ceradled F QR= 3-5 - 3
A R

B gs e

.
»

Z L

‘ lllm Hl" |||| I||| 1B/M/Jun21/8300/3H
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Circle the possible value of m.
[1 mark] |
|
4
-2— 2.8 3
8
|
18 Simplify w! x wP
Circle your answer.
[1 mark]
1 0 @ w2 |
|
|
19 The equation of a circle is x2+y?=11 '
Work out the length of the diameter.
Circle your answer. ‘
[1 mark] |
Vi1 2411 J22 22 ‘
|
|
|
|
; Turn over for the next question ;
|
w 15
Turn over b

1B/M/Jun21/8300/3H
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Work out the value of @ when ¢=8

bietle,

b= 20818

[3 marks]

A -

8=24

B 2ras

1€

4, St \éxzt(f: 28“—

L

Answer

K3

|

[
\

1B/M/Jun21/8300/3H
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21 Here is some information about the ages of babies at a clinic. d
Age, x (weeks) Frequency
0k x'<5 18
5 x<10 23
10 x <20 17
20 x <50 21
Draw a histogram to represent the information.
[4 marks]
Ages of babies
A
51 H 3
H , : 1
41 e : : f‘
Frequency3:i;.".i,':. 8 1 B 0 G B B B R W80 N o
density B R R R s e
21 =
T - wens
1 . R Ew §
0 10 20 30 40 50
Age, x (weeks)
7
Turn over >
i
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|22 A sequence of patterns is made using horizontal sticks and vertical sticks. o
|
|
Pattern 1 Pattern 2 Pattern 3

The table shows the number of horizontal sticks and vertical sticks in each pattern.

Fafign hor?zt::::tt;elrsglt:ks veh:tl::;::izt(s
| 1 2 2
5 2 4 3
1 3 6 4

What fraction of the total number of sticks in Pattern n are horizontal?

Give your answer in terms of #.

r\)c&\’eraj. = Y/ 7, ?c&kéfw ULzt e
Vatkera R26/lo T shds=Baxt.
Horizealet skodes = 2,7\ 5
Rlboa n =" Un
3!\-\- \

[3 marks]

Answer ZV\/( '}A* ‘)

A i
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23 The equation of a curveis  y=16"

‘ 23 (a) Circle the point that lies on the curve.

(2, 32) (32, 2)

23 (b)  Adifferent point on the curve has y-coordinate 1_16—

Work out the x-coordinate.

Maths Made Easy

(256, 2)

|
[1 mark] )
|

' (18 =Ue.

Answer Tiw -1

24 a’=3 where ais an integer and b is a proper fraction.
Work out one possible pair of values of a and b.

Y

[1 mark]

BL? q, So Cf o

S T

|19

Turn over b
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25 Expand and simplify fully ~ (x—3)(x + 2)(x + 5)
[3 marks]

20

Maths Made Easy
= L e e e T (D0 ot W
‘ mgﬁha

(- D+ = x-€.

) P T N CT D

= bl e e B S ) |

~ = e xS B — Ry )

i S i VD | R S = ’

b 5
Answer I ""L\—'L—L—\\x -30 i

I
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Here are two similar cones. |

Cone A Cone B

The surface area of cone A is 2 m? ‘
The surface area of cone B is 4.5 m?

Work out the ratio radius of cone A : radius of cone B

Give your answer in the form 1:n
[3 marks]

L(-%"(L':Z 25 ;
Nias =5 |

|: 1.5

U\

Answer 1_ : \ i

0

Turn over »
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27 In the diagram -

DE =a

DH=b

¢ HG=8b

} EX:XH=3:1 \
‘ EF:FG=1:3

E Not drawn
accurately

27 (a)  Show that W=%a+%b

U —_— — D
’J)x): DH+HX WHEz-a-'b

[2 marks]

|
|

Z 1 L T \
— — e e A ‘
\X = <(o-b) o S
’_D><>: b=tk wn %;a-f}(;b |

LR AR
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27 (b) Is DXF a straight line? i
Show working to support your answer.
| [4 marks]
) _’I_ 2

EE - EBEG |

— 2

E = —o +1b

5?7: 3(7:: a -+ ’i’\::) (56 lDa)_ScJ ’J’\"lfmaj\v_\_
X),

7&3, DXF v msl'\fo.;\c}\} J‘.wa :

! Turn over for the next question

i | I=

Turn over »

L AN
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|29 A, B and C are three points on the circumference of a circle, centre O. ! s
BD and CD are tangents to the circle. l
ABDC s a kite. !
‘ Angle BDC is x Z
Not drawn ‘
1 B accurately ’
| ’ Y |
| A D ’
\
| \ |
| & |
| |
Prove that angle ABOis 45°— %
' [4 marks]
OB § OCP ase Cight cun glas (s ubley)
So 'Bo €=265" (Y oxa + o) (ohkuse) |
ou‘u;c @O & ‘_\g(} — C_ Al\ﬁkg,) Greord ai’o\-nl’ |
cetlos Boc = V8o« a3 ke Ba"
BAC: C(o = X O MG\LS "N A Cirtunterl
ore \'\_GL\CM'\:jL—LS ak Pl CCA\’fQ B
: =aC 19 ;@ -’ -=
A(BO*ACO:%O"(‘C]O—’{ ~ ¥t o -3
_OS cu\ﬁ\.tj’ " a 7\;:&(&&‘\0.&&& Oa.cL& ke 3@ i
' S EEN L R
Ao l’iCC_fo = /Z)—L+D .
r
l
|
f _——
| 7

Turn over »
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28 a=4.72 to3 significant figures. £

‘ b=158 to 3 significant figures.

Work out the upper bound of -Z—

You must show your working.

[3 marks] |

ALWEJ bOU’\A GQ a .= LF’}QS \
leverbound £ b= 1535 |

Wer- 0
\53.5 lco

Answer O : oz

e

1B/M/Jun21/8300/3H
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30 A sphere has radius r cm

An approximate value of r can be found using the iterative formula

The starting valueis r =7

130 (a)  Work outthe values of r, and 7,

‘ 23‘1 [2 marks]

(L= o 3%—
[\' B -( (o ~ |

A58 ~
R= 5’8("“ |

L 6'“’0

30 (b) Continue the iteration to work out the radius to 1 decimal place. \

[1 mark]
m:é‘H ) 5= 47-5/ é e = élg
Iz 622 rxfé‘\cﬁ---

Answer 6 ¢ 2 cm

END OF QUESTIONS

1B/M/Jun21/8300/3H
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