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1  The diagram shows three triangles, 7,4 -and B,.drawn Grla‘lI'cm? grid. 0580/43
A 1 October/November 2021
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(a) Describe fully the single transformation that maps triangle 7" onto triangle A.

Rotatien,. combitr. (532 . hackriise 900 .

..................................................................................................................................................... [3]
(b) (i) Describe fully the single transformation that maps triangle 7" onto triangle B.
......... I W&Ea.{'(owbyf\[{&h?/\-(h{l
A
..................................................................................................................................................... [2]

(ii) Calculate the distance that each point of triangle 7" moves when it is mapped onto triangle B.

W - J1t x 4.12

.......... G.d2 o [2]

© UCLES 2021 0580/43/0/N/21



NOT TO
SCALE

A, B and P are points on a circle, centre O and angle OBA = 38°.

Find angle APB.
m: 180° —2 x 38 = 104
a 0
/q/(;\;;: %ﬁosf ffz—x’lolr

(b)

CDEF is a cyclic quadrilateral and FC = FE.
TU is a tangent to the circle at C and angle TCF = 50°.

Find

(i) angle EFC,
S
FECc = FCT = 50

A 0 e _go°
- q80 — 2x530 = .
EFC 1 ANgIe EFC= oo B0 2]
(ii) angle CDE. ] o~
(PE = 180 — EFc
_ g0 - 80" Angle CDE = oo .00 oo, []
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NOT TO
SCALE
n 3
10cm H
The diagram shows a prism.
The cross-section of the prism is a trapezium with CD parallel to 4B and AC = BD.
AB = 10cm, CD = 4 cm and the height of the trapezium is 5 cm.
The volume of the prism is 525 cm?.
(i) The prism is made of iron.
1 cm? of iron has a mass of 7.8 g.
Calculate the mass of the prism.
Give your answer in kilograms.
525 x +.8 = 4035 (?)
— 4095 %
- & RN 27/ 1. 1 S kg [2]

(ii) Calculate the length of the prism.

\ - A— » /@%«5’7""“

pMS pec o

525 = A(4+ 10) x5 x Levgth

75_ .................. cm [3]

© UCLES 2021 0580/43/0/N/21



5

(iii) Calculate the total surface area of the prism.

10-¢ _
BH’—f;‘*j

BRp = \I3L+SL = J;

A, + A
Totad sunface ares = 2 ( Afvﬁmf + A/“'?g\*) T tep boHoun

~ 455

(iv) In a mathematically similar prism, the height of the trapezium is 10cm.
Calculate the volume of this prism.
szﬂ — X"Swﬁe 3:(_.{)3: g’ =) \jwigxgzg
- [ — o
Vl&u\gz (

ﬂ\.w
................... 4200... cm° [3]

(b) A cuboid measures 10cm by 4cm by 6 cm.
Each side is measured correct to the nearest centimetre.

1

Complete the inequality for the volume, V, of this cuboid.

Vo = (07 1) (#-2)(5°2)

Vpy = (1042)(472)(6+4)

........... 182, 8F5cm® < V < .o 303425 cm® [3]

© UCLES 2021 0580/43/0/N/21 [Tlll‘ll over
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4 (a) Solve the simultaneous equations.

@ You must show all your working.
lx (2p-q=7)
3p+2g =17
4o-29= 1%
Y o p4+29= 7
Ze = 14 + 7 = z1
e = 3
2 x3-9:=1
- 3=-1
= 9q=¢1
D = B
G= o [3]
(b) Solve the equation.
X, 2x _
Z+? =1
3¢ + (Z x)x 4 /I
12 -
112 = 12
>? = .E
11
12
D S 2
11 2l
(c) -8 <3x—-2<7
(i) Solve the inequality.
_3 2% - 2 avol Ix-2 & F
6 £ 3% e 3x < 9
........ 2. 8.2 8.3 [3]
(ii) Find the integer values of x that satisfy the inequality.
ey 0 Ay By B [1]
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(d) Factorise completely.

16a—4a°

FAl =B, 2]
(e) Write each of the following as a single fraction, in its simplest form.
. 1 .3
D 272
1 45 4b 25
—_ X — — I —
2a 2 Ea 3a
2b
........ BTN RS [2]
s X
(ii) 2_x—l
2 (x -1 ) -
x -1
2x — 2 -
- x -1
x -2
- x -1
x -2
................................................ 2
2 -1 2]
0580/43/0/N/21 [Turn over
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5 (a) $500 is invested at a rate of 3% per year.

@

Calculate the total interest earned at the end of 7 years when

(i) simple interest is paid,

500 x 2 x + = 105
100

$ .05
(ii) compound interest is paid.
5 7_
- 0
soo( 1+ =) _ 500
~ 115
$..445.......

(b) The value of a car decreases exponentially by 10% each year.
The value now is $6269.40 .

Calculate the value of the car 3 years ago.

C
{10 \ >
— _ (269 .40
C(1 100) -
0 #29c = £262-4°

c = 8600

$..8.6.00

© UCLES 2021 0580/43/0/N/21
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NOT TO
SCALE
A
(a) Calculate AD.
) 12
AP - :
S 50° s 100
po - 12 5~ %0 g 3343
B siv 100
AD= D35 . cm [3]
(b) Calculate angle BAC and show that it rounds to 40.42°, correct to 2 decimal places.
2 Z z _ 1x 12 cos (5/;&
g? - 17 + 12 2 x 11x
PR
264 tos BAC = 201
PN
Q,OSGHC = _.é—:,—-—
38
VS e o
ppc = 40.415 ~ 40 42
[4]
(¢) Calculate the area of the quadrilateral ABCD.
_ A
ﬁA&cD = Aapec T Tanco
,1_x 11 x 12 x St~ 40.4750 + x42>r3‘33"35’h‘30
~ To-3
.............. 20..8.....coco........ cm? [3]
(d) Calculate the shortest distance from B to AC.
N
Sin BAC = EH
Ag
=y BH= 11 Sin 40.415 = *.13
.......... FodBeeeee.cm [3]

© UCLES 2021 0580/43/0/N/21
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7 (a) Amir buys 3 cakes that cost ¢ cents each and 2 loaves of bread that cost (2¢ — 11) cents each.
@ He spends a total of $5.87 .

Find the value of c.

$587 = 582 conAs

3¢ + 2 (2¢-11) = 587
e =
c e

(b) A bottle of water costs $w.
A bottle of juice costs $(w + 1).

Alex spends $22 on bottles of water and $42 on bottles of juice.
The number of bottles of water is equal to the number of bottles of juice.

Find the value of w.

22 = ﬂ_iﬁ___
w wtA

= 22(W+1) = 42w

22 v 4+ 22 = 42w
1. to

w =

w= L0, [3]
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(¢) Alicia walks a distance of 9km at a speed of x km/h.
She then runs a distance of 5km at a speed of (2x + 1) km/h.

The total time Alicia takes is 2.5 hours.

(i) Show that 10x*—41x—18 = 0.

2 4 5 - 2.5

X 2x t1

Glax € 1) £°7 ;5
9(,(2_%1'4)

+ 52 =
18 = £ 9 e xl4 2.5

2.5_(2X2+ ’c)

sxt — 20.5 % ~ 3 =0
. 2 412 — 14 =
el titly by 2 qox” -
[4]
(ii) Work out Alicia’s running speed.
You must show all your working.
10;(2_ 45x + 4ax — 18 =0
5 (2% -9) v 2(2x-9) =0
(5 ¢ 2) (2% -8) =20
Cx4 2 =0 oA 22 -9= 0
g
> = _‘% oA K = -
- 2
becase € 20 S° = = 3
) - 10
) - 2 X = + 1 =
_> Pplca’s mrivg speesd z
................... 1Q.......... kmh [4]
© UCLES 2021 0580/43/0/N/21
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8 (a) Jean asks 600 people to choose their favourite sport.
m The pie chart shows some of this information.

Football

(i) Show that 100 people choose tennis.
600 = 100

— X 60. -

360° [1]

(ii) Work out how many people choose rugby.
609 S ~21° = 45
360 4.5 2]

(iii) 125 people choose cricket and the rest choose swimming.

Complete the pie chart to show this information.
oo+ 3 6o

= >

125

o

Q25 x 360 _
(OvwcSeet - -

6oL

18
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(¢) Adice isrolled 100 times.
The frequency table shows the results.

Score 1 2 3 4 5 6
Frequency 16 25 17 19 8 15
. Corulativefral 16 | 41 | 58 | #% | §5 | 100
Find
(i) the range,
c-1=5
......... I 1§
(ii) the mode,
.......... DU B |
(iii) the median.
............ SRR B |
(d) 50 students answer a mathematics question.
The table shows the time, ¢ seconds, taken by each student to answer the question.
| Mid vabee 15 22.5 2.5 40 £5
Time (¢ seconds) |10 <¢<<20 |20 <¢<25|25<t<30|30<¢<50|50<¢<80
Frequency 2 8 12 16 12
Calculate an estimate of the mean.
(15x2) + (22.5x8) + (2T.5x12) +(40 x 16 ) +ES x 12)
o —
50
............... 39l s [4]
© UCLES 2021 0580/43/0/N/21 [Turn over
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9 fx)=x(x—1)(x—2)

@

(a) Find the coordinates of the points where the graph of y = f(x) crosses the x-axis.

RosS 2x-axts =D Yy = O

—

=5 s (»=-1) (x72) =0

o oA 2 =1 oA X = Z
o =
o QD )
oo (Y / N )
(v, 2. O ......... ) 2]

(b) Show that f(x) = x> —3x%+2x.

f(x)= (xz- x) (x-2)

- X3 - ;(Z -2 x?% + 2%
= x3 — 3 Z + 2
2]
(¢) Find the coordinates of the turning points of the graph of y = f(x).
Show all your working and give your answers correct to 1 decimal place.
j?__’ - 3xt - €x t2 = 0
dx _(-6) & [ —4x3x2
=> > = 2 w3
B 3’\”5::0‘4 oA x:}_g:mg
* - 2
3-J2 ¥ = ;_&)3 -2 (ﬂg)z+zx3_séf°‘lf
\I'JL'ZV\' 2 = 3 : ( 2 2

<

F

X
3
vl

3 2
.y = 3+d2 *3(3_’*_‘_6)4’2K3+£:—0,4
2 - 3 2 >
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(d) Sketch the graph of y = f(x).

04 )---

10 (a) Sarah spins a fair four-sided spinner numbered 0, 1, 1 and 3.

@

(i) What number is the spinner most likely to land on?

(ii) Sarah spins the spinner twice.

Find the probability that it lands on the number 1 both times.

2 2z _ 1
+ T f
© UCLES 2021 0580/43/0/N/21
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(iii) Sarah spins the spinner until it lands on the number 3.

The probability that this happens on the nth spin is 12%3 1

Find the value of n. th

WY ospin
It fﬂm&LS o nwimber 3 -;JV" +k21n.“”) f;MV!‘O“"s Hues
does wvof Lomd. o~ ov
= Ft

W 29
_5_) R L
4 4 762 34

w -1
}_) _ +2 3
4 409 6

¢ 12 _
Tmad & WA - (2%) - 2 =) w= (+1=7

409 ¢

(b) Scott takes an examination.
The examination is in two parts, a theory test and a practical test.
Both parts must be passed to pass the examination.

The probability that Scott passes the theory test is 0.9 .
The probability that Scott passes the practical test is 0.8 .

Find the probability that

(i) Scott passes the examination,

0.9 x0.8

............ )0 o )
(ii) Scott passes the theory test or the practical test but not both. ¢
— .2
~0.9) xo.§ — O
0.9 x (1-08) + (1-0:2)
................... Q... [3]
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11 f(x) =2x—1 g(x) = x +2x h(x) = 4 jlx) = 2"

@ (a) Find the value of

() hQ), .
4> = 64
.............. EG [1]
(i) fh(3).
f(64) = 2x64-1
.............. T2 F . [1]
(b) Solve the equation gf(x) = 0.
— O

q.§(x) = (2x—-7)2 + oz (2x-1) =
(2x~1)(22<-1 t2) =0©
(2%,4)(2)&*7) = °

2 —1 =0© oA 22 + 1= O

1 - -1
X = e, S or x = ‘_—ZZ- ....... [4]
() p ' (x) = f(x)
Find p(x).
1 _ 221
P (?‘) - 1
X2 —2
2 +1
© 2 e A e T s [2]
@  hEiE ==
V2
Find the value of x.
X x 1
4 x2 = —
N2
x 1
(4 x2) = T 405
-0.9
x = 2
—0.5
237‘ - Z
- _ 5.5
2% = -0 Y= .—.—% ................................ 3]
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