1 (a) Malena has 450 fruit trees.

0580/42

@ The fruit trees are in the ratio_ apple gypeat-‘plum =87 3. October/November 2021

(i) Show that Malena has 200-apple trees.

459 ¢ - 200
g+ F#+3

2]
(ii) Find the number of plum trees.
_ﬂ__ X 5
¢+ 7 +2
ST <1 YO [1]
(iii) Malena wants to increase the number of pear trees by 32%.
Calculate the number of extra pear trees she needs.
4509
par - 0 x + = 1%
e gt ® 43 32 7 21
_ 435 4+ 125 X o = 2
pear aften — inease
Extia prar = 231- 135 L G, [2]
(iv) Each apple tree produces 48.5 kg of apples.
The apples have an average mass of 165 g each.
165 ko
Calculate the total number of apples produced by the 200 trees.
Give your answer correct to the nearest 1000 apples.
700 {Aees  phodwce 200 x 445 = 9100 kg apples
J¥o0 9
ben © pLe 5§: ——— . 58%1
Nt boop 0.165
539000
..... 99.000. e [3]
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(b) Malena’s land is valued at three million and seventy-five thousand dollars.

(i) Write this number in figures.

(ii) Write your answer to part (b)(i) in standard form.

3,035 6. 105 [1]

(¢) In 2020, each plum tree produced 37.7kg of plums.
This was 16% more than in 2019.

Calculate the mass of plums produced by each plum tree in 2019.

19
o v = 3F.F

= 3% %
1.16 v,y = 37

M’iﬂ - 225

(d) Malena invests $1800 at a rate of 2.1% per year compound interest.

Calculate the value of her investment at the end of 15 years.

1800 1+ “)15 ~ 2460

1e06

$ 2 86.Qu [2]

© UCLES 2021
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2 (a) The cumulative frequency diagram shows information about the floor area, a m?, of each of

@ 80 houses.

A
80

70

N\

60 -

N

N

50

Cumulative

40 "

frequency

30

10 y

40 60 68 80 90 100 120 140
Floor area (m?)

Use the diagram to find an estimate of

(i) the median,
(ii) the lower quartile,

(iii) the interquartile range,

[zo — 68

2

(iv) the number of houses with a floor area greater than 120m~.

go- 6°

180 200 ¢

m’ [1]
.................... m? [1]

............... DN o N 1)
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(b) The information about the 80 floor areas is shown in this frequency table.
Mid yalue 50 30 90 115 145 180

f;?gﬁ)area 40 < a< 60|60 <a<80[80<a<100 100 <a< 130|130 <a<160|160 < a < 200

Frequency 14 17 18 15 9 7
faeq. deshyl 0. F | 0.85 0.9 0.5 0.3 [ o0.1%5
W) atcutate-amestimate of thetnean floorarea:

(5o>< 1) + (Jox13) + (90x 18) + (115 x15) + (145 x8)+ 180x+

80

............... DA m? [4]
(ii) Complete the histogram to show the information in the frequency table.
A
1.0
Frequency
density 0.5
0 >,
40 60 80 100 120 130 140 160 180 200

Floor area (m?)

(iii) Two of the houses are picked at random.

Find the probability that one of the houses has a floor area greater than 130m? and the other
has a floor area 60m? or less.

p(>1w) x p(£60) x°
Ittt 14 2
go 29

............ e [3]
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(@)

NOT TO

SCALE
46.1m

E
ABCDE is a pentagon.
(i) Calculate AD and show that it rounds to 94.5m, correct to 1 decimal place.
Yo 64 ° _ AD
461

> ADe 461 haw 64" = 951D =940
[2]

(ii) Calculate angle BAC.

_ 56.5
18 4 .
siw 947 Sin BAC
A~ 56. Sxsin 94°
—> sin BGAC = : =~ 07189
= 7%-%
N\ °
=> Bac =~ %6.0
Angle BAC= 460 3]

(iii) Calculate the largest angle in triangle CAD.

hcb is opposite to the largest side (A2)

= /(?D is the ,&v@esf amgfe in A CAD
PN

ADZ = co? + cAl - 2xCPx CACos AcD
: ‘- 2386 73- 4 c,asli/c\D
: _ 39.6° + T8-4 2% 38-€ x
94.513 < .
1291 .32 = 6052.43 cos ACP
> os Aco = 021435
S - 102,47

AcCp o
A2 . [4]

© UCLES 2021 0580/42/0/N/21
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«h) 7 74
6 ay iiii)

—

\
i )QS( Af ? ario
X
-7 -6 -5 /Kz -1 10 1 2 3 4 5 6
o
\

(a) On the grid, draw the image of triangle A after

<Y

—4
(i) atranslation by the vector ( 5),
(ii) areflection in the line x = 1,

(iii) an enlargement, scale factor 2 and centre (=5, —2).

(b) Describe fully the single transformation that maps triangle 4 onto triangle B.

© UCLES 2021 0580/42/0/N/21
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5  The table shows some values for y = x* —3x% +3.

X -1 -0.5 0 0.5 1 1.5 2 2.5 3
y -1 2.125 3 2.375 1 -0.315 | -1 -0.125 2
(a) Complete the table. [3]

(b) On the grid, draw the graph of y=x>—3x*+3 for —1 <x < 3.

TA
3.5

~.
/’

-1.5
[4]

(¢) By drawing a suitable straight line on the grid, solve the equation x° —3x*+x+1 = 0.
z — -
( X 3.3 -+ 3 ) + %« 2 0

763_.3;.'_&""3: — x +t2Z

DA v ke gy =-2xt2

x=..70.4. .orx=.... o R orx=..2,235... [4]

© UCLES 2021 0580/42/0/N/21 [Tlll‘ll over
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6 (a) Solve.

@ (i) 4(2x—3)=24

§2c — 12= 24

X= B [3]
(i) 6x+14>6
Ex > -8
2 D '-'-28—
....... x7;—3 [2]

(b) Rearrange the formula ¥ = 2x* —3)° to make y the subject.
3-;,3 - 2x°"V

3 2x’”V
= 3

(¢) Show that <2n - 5)2 —13 is a multiple of 4 for all integer values of n.
4n2 - 20w + 25— 13
4“1. - 20w +12

4—(v~z'f5“+3) 4 for € 2

[3]
: o : .S
(e) The energy of a moving object is directly proportional to the square of its speed.
The speed of the object is increased by 30%.
Calculate the percentage increase in the energy of the object.
z 2
S s + sxzoy = 133 9
new T z 2 — £
% s g (13s) = 169 ks !
=7 £ rew ~ new -
— t Ma st = -
> FMoCW anl  In -
..................... B9 % [2]

© UCLES 2021 0580/42/0/N/21
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(d) The expression 5+ 12x—2x? can be written in the form q—2<x+p)2.
(i) Find the value of p and the value of g.
_2x?t 412x + 5
2o 6x) + S
_ 2 ( x
- 3+ 3% - 32) +S
_ s (=¥
= : g ‘5
B [
2
= —2(x-3) 1815

Z
2_}-" 2(’“"_‘3)

i

(ii) Write down the coordinates of the maximum point of the curve y =5+ 12x— 2x*

CoooneiDo 230 [1]
(b)
L 343cm M Q
P NOT TO
21.5¢cm SCALE
111°
M N R
27.6cm

Triangle POR has the same area as triangle LMN.
Calculate the shortest distance from R to the line PQ.

A = Marers
. ’ _ 1 24 3
gxz”.SxZ?-.GxSW\—'”'l = ZF’«H& 4
593. 4 sin 111" = 24.2 RH

RH = 16.1512

e cm [3]
© UCLES 2021 0580/42/0/N/21 [Turn over
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7 (a) The diagram shows a container for storing grain.

@

The container is made from a hemisphere,

a cylinder and a cone, each with radius 2m.
The height of the cylinder is 5.2 m and the
height of the cone is ~Am.
5.2m
NOT TO
________ SCALE
a .<—2 m:;
hm
(i) Calculate the volume of the hemisphere.
Give your answer as a multiple of 7.
- 4 2_3 = .B—i T
\'Ith.U\-L -2 B *
1 12 _ 14w
Vfemisphtre = 3 X 3T = =5
16
............. — m’ [2]
. .. 88m 3
(ii) The total volume of the container is = m.
Calculate the value of 4. N .
_ + - ey
\j‘l’o tad \fh s SpheAe 03/& dr
1 LIS
8¢ 161 g2t x5zt T
_—-—‘5—"‘ —
LN
g_g’_ﬁ___ 1€n + 20.% 1 ’f"jﬂ‘
3 3
16 . A A
[ 3
b= 2.40
T S L [4]

© UCLES 2021 0580/42/0/N/21
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(iii) The container is full of grain.
Grain is removed from the container at a rate of 35000kg per hour.
1m? of grain has a mass of 620kg.

Calculate the time taken to empty the container.
Give your answer in hours and minutes.

\/ = 83w ws

Co ntodwir 2

0 T
831 620 = 54507 T kg

Total wass of gham = =

Tive +afcen = savéom © 35000 = 1. 6324 A
3 = 4'\33""‘*‘\""

(b)

NOT TO

» B SCALE

A

A and B are points on a circle, centre O, radius cm.
The area of the shaded segment is 65 cm?.

Calculate the value of 7.

140" = 1491 jpdian = T pad

190 3
As Sgg, - ASZC'hD’L - AAAOE
Fo _ T 2 01407
s - 1AL — A S
= 2 9 2

(5 = 0.9003 A

12. 198 = h

F= o8B, [4]

¢

© UCLES 2021 0580/42/0/N/21 [Tlll‘ll over
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8

(a) Kaito runs along a 12 km path at an average speed of xkm/h.

(i) Write down an expression, in terms of x, for the number of hours he takes.

(ii) Yuki takes 1.5 hours longer to walk along the same path as Kaito.
She walks at an average speed of (x —4) km/h.

Write down an equation, in terms of x, and show that it simplifies to x* —4x—32 = 0.

12 12 _ 1.5
x -4 x
12x-—12_(xf4): 16
(x-4)x

12x - 122 + 48 = 1.5 = (% -4)
48 = 1.5=x° - 6%
1.5x% - ¢x — 48 = 0

1.5 (x> -4 x-22) =0
L

4 2 — 22 =0
* [4]
(iii) Solve by factorisation.
X —4x—32=0
xtt 4x - §x —22 =0

x(x+4)- §(x+4)=0
(= -8) (x+4) =0

x—-8§ = O oA X + 4 =0
X = s G or x= ... e [3]
(iv) Find the number of hours it takes Yuki to walk along the 12 km path.
Recaxrse X 20 So x = 8
12 _ 0z
g8 -4
................... Zoeevveeeeene hours 2]

© UCLES 2021 0580/42/0/N/21
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(b) A bus travels 440 km, correct to the nearest 10km.
The time taken to complete the journey is 6 hours, correct to the nearest half hour.

0.5 h
Calculate the lower bound of the speed of the bus.

At‘.S fance oy

n

]hwx.»& L x

10
6- 1=
4 z 63. 6

6+ 0.5
2

|

—  [=2
9 (a) Fisthepoint (5, —2)and FG = < 3>.

@ Find

(i) the coordinates of point G,

Fé ‘nr—(fZ)) ( )

(i) 5FG,

(Sx(—l))
g x 3

(i) |FG|.

Jepres =01

........... 2.6 [2]

© UCLES 2021 0580/42/0/N/21 [Tlll‘ll over
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(b)
A 0 \ B
LY <
a NOT TO
SCALE
0 ¢ c
OABC is a parallelogram.
Pis a point on AC and Q is the midpoint of 4B.
O4A=aand OC=c.
(i) Find, in terms of a and/or ¢
(@) 40,
—> 1 —2 1
= — A - = C
Ad bA & 2
A 1
A e 1
0=y (1]
(b) 00.
—7 —2
0Q- 0A + AL
- at+ 1 ¢
- 2
7 — 1
0Q = a,—l-zc. ......................... [1]
(i) OP= %a-ﬁ- %c
(a) Show that O, P and Q lie on a straight line.
—_—> 2 ( a + 1 ) — é O——a
o = z ¢ T 3
= O) F, Q& (1Y, 4 Low NLaA,
(2]
(b) Write down the ratio OP : OQ.
Give your answer in the form 1 : n.
o - 2 - L
08 - 2 1.5
Lo [1]

0580/42/0/N/21 [Turn over
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10 (a) Find the coordinates of the turning points of the graph of y = x> —12x+6
@ You must show all your working.

dy 3+ - 12 =0
=
3xt = 12
x = 4
= *2
whea =

ol , lde)and (..2....., .20
(b) Determine whether each turning point is a maximum or a minimum
Show how you decide.
2
d“y - 6x
d x?
T L
o> (2,22) 15 waxive

© UCLES 2021
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11 (a)

NOT TO
20.4cm 15.3cm 13.6cm SCALE

X Y

P o

Triangle POR is mathematically similar to triangle XYZ.

(i) Find YZ c
[ 13.
QR bR . yz = 15.%3 X
_— = =2
- 20.4%
Yz X Z-
YZ= ... DO, cm [2]
(ii) The area of triangle XYZ is 63.6 cm®.
Calculate the area of triangle POR. 2
Rahie are Q. = (Mho St‘dx@)
Aaxyz_ X Z Zf 13.¢ \2 4
y = ( PR 20.4 -9
APBR 4
=) Aa 0GR 62.6: 9 143, 4. cm® [3]

(b) Two containers are mathematically similar.
The larger container has a capacity of 64.8 litres and a surface area of 0.792 m?.
The smaller container has a capacity of 37.5 litres.

Calculate the surface area of the smaller container.

3
Ratio = (Mﬁosio&)

Z
ﬂ»a-'h‘o - (M‘HD .St'oL?-) =D A’Lhasfdl = Mhom
32
‘ _ ratio )
=5 \amhowh‘w& = C

aAL a
3
(g 3 _ ﬁj
=2 3F.5 As ol
0. +92 26

=2 - 25

ASW‘QJZE 25 x 0.132
=D ASW’\RH - 326

© UCLES 2021 0580/42/0/N/21
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