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1 (a)
D = October/November 2021
NOT TO
9.2cm SCALE

19.4cm

The diagram shows a brick in the shape of a cuboid.
(i) Calculate the total surface area of the brick.

2(19.4><5.z) + 2(5%x92) + 2(13 4x 5.%)

............. 683 cm? [3]
(ii) The density of the brick is 1.9 g/cm®.
Work out the mass of the brick.
Give your answer in kilograms.
[Density = mass + volume]
MmassS = Ol-ﬁwsfv‘y, x Vo e
B 1.3 x (184x 5-Fx 9.2)
= 1533 g
— 1.92 k -3
................. 133 ke [3]
(b) 9000 bricks are needed to build a house.
200 bricks cost $175.
Work out the cost of the bricks needed to build 5 houses.
. 7
5&.::%5-2.5 —> 9000 x 5 = 45000 baccks .
200 barcks $135
45000 x 1F5
20° R 3933 . [3]

(¢) Saskia builds a wall using 1500 bricks.
She can build at the rate of 40 bricks each hour.
She works for 9 hours each day.
Saskia starts work on 6 July and works every day until the wall is completed.
Find the date when she completes the wall.

She weeds 12°° 22.5 hows to buld the watl
46

: 1 . to 5 doys
3?-5}._:_3._5-—5——0!,075 —4? dﬁys-;./and.w;:
0
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(d) Rafa has a cylindrical tank.
The cylinder has a height of 105 cm and a diameter of 45 cm.

Calculate the capacity of the tank in litres.

— mx 45 z X 105
Capaccty = VOyf{mJea - ("'—)

p A
~ 166995 cw’
~ 14k

.............. 76?‘ litres [3]

2 Bob, Chao and Mei take part in a run for charity.
@ (a) Their times to complete the run are in the ratio Bob : Chao: Mei=4:5:7.

(i) Find Chao’s time as a percentage of Mei’s time.

_E = £l = 11.4%
M 7
5¢c = M¢/ C
.......... Fled..
(ii) Bob’s time for the run is 55 minutes 40 seconds.
Find Mei’s time for the run.
Give your answer in minutes and seconds.
6 4 40 4 5
—= = - - 55 — = 9% ; wins
Mm 7 2 M o # 1z
_ 97 wins 25S
............... 4.F.. min
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(b) Chao collects $47.50 for charity.
(i) Bob collects 28% more than Chao.
Find the amount Bob collects.

43 .50 + 47.50x28%

$. b0 e (2]
(i) Chao collects 60% less than Mei.
Find how much more money Mei collects than Chao.
M — 604 M = 4F. 50
0.4 m= 47%.50
w= 1815
m-c = M35 — 4350 $ o B2 3]

(¢) When running, Chao has a stride length of 70 cm, correct to the nearest 5 cm.
Chao runs a distance of 11.2km, correct to the nearest 0.1 km.

Work out the minimum number of strides that Chao could take to complete this distance.
"

d[Sfﬂfn—CaE Yl v
T stpide Leng b

(11. 2 - ’0—2:!) Sern

I

(?’O+%) C Ve

_ AS ke 5000 e 4553 9 34 Ly aound wp to 15380
- F2.5¢cw 12.5 em
........ A5 280 [4]

(d) In 2015, a charity raised a total of $1.6 million.
After 2015, this amount increased exponentially by 2.4% each year for the next 5 years.

Work out the amount raised by the charity in 2020.

16(1 25)0 2 qg

$... .80 million [2]
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3 The cumulative frequency diagram shows information about the mass, mkg, of each of 80 boys.

D A

80

64
60

Cumulative ./
frequency  4q

24 [+ it
20

\

O o
30 40 50 5¢ 60 70 80 90 ™M
Mass (kg)

(b) Use the cumulative frequency diagram to find an estimate of

(i) the 30th percentile,
90 x 304 - 24 —> S5¢

....................... 8o kg [2]

(ii) the number of boys with a mass greater than 75 kg.

30— 64 = 16
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(¢) (i) Use the cumulative frequency diagram to complete this frequency table.

Md vbe | 35 45 [ 55 65 s |  gs
&aﬁz) 30 <m<40 40 <m<50[50<m<60|60<m<70|70<m<80 | 80 <m<90
Frequency 8 12 14 22 14 10
Cnraida tive |
Floquens] 8 20 34 56 r151

(ii) Calculate an estimate of the mean mass of the boys.

(35 x8) + (45x12) (35 % 14) +(65%2%) +(35x14) +(85 x10)
x

g0

.......... 6. 70,5 o kg [4]

(iii) Two boys are chosen at random from those with a mass greater than 70kg.

Find the probability that one of them has a mass greater than 80kg and the other has a mass
of 80kg or less.

Pw>g0) v P(~ £8°) x2

(U U 35
24 23 62
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4 (a) Solve.

@

(i) 6(7—2x)=3x—8

42 - 12x = 32 — 8

50 = 15«
0,
3
X=

.. 2x _2
(if) x—5 3
(2x)x3 < 2(x-5)

6x - 2x - 10

4x - -10

x = - 2.5 X = ... e D

(b) Factorise completely.

(i) 2x*>—288)°

2 [x*-(123)"]

Z.(...3:..:..1.2.?..)..(..:m.:h..’tzae) [3]

(i) 5x*+17x—40
5x% - 8§x +25 % — 40
x (5x-8) + 5(5x-38)

(. %.8)(5x..8).. [2]

() Solve xX’+4x*—17x=x>—9.

You must show all your working and give your answers correct to 2 decimal places.

4—;(1 -1tx+ 9 =0

_(-11) % f(—?})z - 4 x4 x93
2x 4
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NOT TO
SCALE
A, B, C and D are points on a circle, centre O.
Angle COD = 124° and angle BCO = 35°.
(i) Work out angle CBD.
Give a geometrical reason for your answer.
Angle CBD = j—z-i:élo because ....... a,.w.?& ...... ad..cea.ter... (S
towice..... 0«\.9& ....... R T VNN =35 3 S S S 2]

(ii) Work out angle BAD.
Give a geometrical reason for each step of your working.

AGLPD s |'SOS(2/€€S
190° - 124°

CD = 2¢°
=> 0¢C 2 —

f1

~> fp = 35 + 28 = 63

Angle BAD = ....... /!1 ?’e ......... because ..... g.ﬂao..sitbg ....... &vxﬁ&ﬁ(h.&
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(b)

NOT TO
SCALE

P, O, R and § are points on a circle, centre O.
0OS is a diameter.
Angle PRS = 42° and PQ = 5.9cm.

Calculate the circumference of the circle.

5/&\9 = s/a\P - 420(“’%&5 A ep . B ce

sub fond +lhke Saw—e aic

o 5.9
(oS &2 =
5 QR
5.8
—:) 5& - costz’® 2 95
SQ —,
=) Aadius = T T ks
o 2-95 249
=) Cittann T RALA R cos 42
.................. 2.4..9........cm [5]
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6  The table shows some values for y = x> — 23_x , X # 0, given correct to 1 decimal place.

X =3 -2 -1 —0.5 —0.2 0.2 0.5 1 2

y | 9.5 4.8 | 25 3.3 7.5 -75 | —2.8 | -05 | 33

(a) (i) Complete the table.

(i) On the grid, draw the graph of y =x*— 23_x for -3 <x<-0.2and 0.2 <x<3.
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2 3 24

(b) By drawing a suitable straight line on the grid, solve the equation x~ — =5 2x
for -3 <x<-0.2and 0.2 <x<3.
24
aw = — -2
A ¢ 5
=035 orx= Tl [4]
(c¢) The solutions to the equation 2 23_x = 25—4 —2x are also the solutions to an equation of the
form ax’ +bx*+cx—15=0 wherea, b and c are integers.
Find the values of a, b and c.
xix2ix —3 24 - 2x =5
2 x ; 5
(13- 2)§ = 2x(24-10%)
3 - g2 — 2 0x z
1ox>-1> = 4
2 — 15 =0
1ox* + 20x° — 48 x
A= A0,
b= 20
C= omdp e, [4]
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(a)
A
8
a)i)a) .
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N N
/ . <| a)i)b) -
—4

(i) On the grid, draw the image of
(a) shape A4 after an enlargement, scale factor 2, centre (0, 1),
(b) shape A after a reflection in the line y = x—1.
(ii) Describe fully the single transformation that maps shape 4 onto shape B.

..... K@‘[‘a;{no“,)WTM{O)O);M%C/&W(S—EQOO
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(b)

N/

a
ni-

NOT TO
M SCALE

[') A

OABC is a trapezium and O is the origin.
M is the midpoint of AB.

OAd=p, OC=q and 04 =2CB.

Find, in terms of p and q, the position vector of M.
Give your answer in its simplest form.

- | —2 —2
E;_gc + c0 + oA

— - _q+pP =z "1
bA = = 1

0580/41/0/N/21
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16

(a) f(x)=3—-5x

@

(i) Find x when f(x) =-5.

3-5x- - &

3¢5= %
g = &% X= _55_— ................................... 2]

(i) Find f~'(x).
£, x(s) —> *+32
: -1
s (-5) & -3 +
£ ) = . e R 2]
-5

(b) g) =18—3x—x>

(i) Write g(x) in the form b— (a er)2 .
9(")1 — x2 - 3% + 18
- - (;;cz + 5?() + 18

et @)@ 7w
LEed) -2

2y2 g1
- x + = + —
( 2) 4_

V1

N

(ii) Sketch the graph of y = g(x) .
On your sketch, show the coordinates of the turning point.

1a1
/'.\ 4
]
N
! »

/3 ’“
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2

(iii) Find the equation of the tangent to the graph of y = 18—3x—x" at x =4.
Give your answer in the form y = mx+c.
d"ﬂ’ _ —3 - 2 x
A x
deg _z2- 2(4) = - 11

gt 0= ~MxT 47
y _ 112 + 24
y= .=l £. 3% .. [6]
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NOT TO
xcm SCALE
(x+3)cm
This rectangle has perimeter 20 cm.
Find the value of x.
2 ( 2+ x + 3 ) = 20
22 + 3 - 10
2 — 7_
7
X= Zieeeeee e [3]
(b)
NOT TO
SCALE
This rhombus has perimeter 20 cm and angle y is obtuse.
M is the midpoint of one of the sides.
Find the value of y.
20 _ &
SQ'OLZ, = _
&G
2.5 _ S
e C
. ® S v 2c
Sin 20
S/ 207
=> sinx T d ~ 0. 68404
2.5
x = 43 16 3
e ° 4
1o - 43-16 — 20 =16 .
V= 7 S [5]

—
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rem NOT TO
SCALE

This sector of a circle has radius » and perimeter 20 cm.

Find the value of z.

. 4o dcam
40" = 150
ac Kegth = 140 9

Fw,‘ 21}/\_; 20

2 1A 20
— 2 An~ T =
7 9

2 N - 20
=> rlet 5) =

=5 A~ T.4125

—~

(oS (ne /w-/ee', z %

2 2 p 4?251 - 2 x +-4 125 x7-.4125oos4o
—_ x -

(2
Z+/\'Z’Z_/LK}LXCO.S40
A

=
—

Zz

2

b 25_-?09

-

4
z = 5.0t

Z= B0 F e, [6]

© UCLES 2021 0580/41/0/N/21





