z 0580/43

1 (@ (@ Ya;lmin and Zak share \an amountiof money in-thetatio 21 :19.

Yasmin receives $6 more than Zak;

@ Calculate the total amount-of‘ money shared by Yasmin and Zak. Mayl June 2021
Y 21 5 13y =- 212 (1)
z 19

Y = Z+ € (2)
(1) (wto (2): 19(z+¢€) = 21z

Sub 1574 114 = 212 => 2= 57

y = 5t+ 6= 62

V4 z=- 63 +51~
(ii) In asale, all prices are reduced by 15%.

(20 $ 20, 2]

(a) Yasmin buys a blouse with an original price of $40.
Calculate the sale price of the blouse.

46 - 4ox 15 7,

$ . - 2]

(b) Zak buys a shirt with a sale price of $29.75 .

Calculate the original price of the shirt.
S
S - s x15% = 235
0.5 5 = 23 F5
s= 5 >

8 B 2]
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(b) Xavier’s salary increases by 2% each year.
In 2010, his salary was $40 100.

(i) Calculate his salary in 2015.

Give your answer correct to the nearest dollar.

5

R
40']00(’(+—10—0 ~ 442%+3.64%

$ b4 234 3]

(ii) In which year is Xavier’s salary first greater than $47 500?
00 (16 =)0 > 4o
4' 0 0 100

us< +/\4
Whenr #£ = g
whon Az 4 0 40 too (1+

ok amal- RALOA. -
g
4o oo (1+ f—;; _ 46934 <4500

= )9 — 47392347 500
q00

ey A = 9
................ 2018 . [3]

P
(¢) ~In January 2020, the population of a town was 5% more than its population in J anl'vlsary 2018.
In January 2021, the population of this town was 2% less than its population in January 2020.
£ 1 Fao
Calculate %he overall percentage increase in the population from January 2018 to January 2021.

qu X 5_-'/9 = 10.5_ P,'g

on = Pfs +
; - 0.9¢ F
~»—9P21 = Ppe Pro x 24 = 20

- 098 (105 Pgg) = 1029 Py

N
P21 1 100

Fig
_ P 0.029 P
_ 1029 P T8 e 7 18 0
P g P1g
................. 2. % [2]
0580/43/M/J/21 [Turn over
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2 (a) y=px*+t

@

(i) Find the value of y whenp =3,x=2and t = —13.

Yy = 2 x2° *(‘1})

Y= SN ST 2]
(ii) Rearrange the formula to write x in terms of p, ¢ and y.
A e
¢ t - x”
P

(b) (i) Factorise.
15x% —2x—8

15 x% _ 122 + 1ox - &
s (5x- 4) 12 (5% —4)
(3x+2-)(§7“ l’)

(2xzA.2 ) 5x.24) 2]

(ii) Solve the equation.
15x* —2x—8 =0

(31_1-1)(51»4) =0
3,x 42 =0 oA Sx- 4 =0

(¢) Factorise completely.
3 2
x° —16xy

x (2 - 16 Z‘Z)
x| x2-(44)]

x(x ~ by ) (x + 43‘)
x(:c——‘}y)(:c‘}ni})ﬂ
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(@) Simplify. 5 4rs2a

2% —x

22-1 - 2a( 22 - 7)

x( 29 - 1)
B (wa’ll(’lf‘la)
- x(z2x-1)
B 1 - 2a
- x
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3 (a) Zoe’s test scores last term were 6 7 7 7 8 9 9 10 10.

@ Find

(i) the range,
10- € =4

(ii) the mode,
(iii) the median.

(b) The cumulative frequency diagram shows information about the time taken by each of 200 students
to solve a problem.
A
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Use the diagram to find an estimate of
(i) the median,

ST 17/ SO min [1]

(ii) the interquartile range.

.............. 4o, min 2]
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7

(¢) The test scores of 200 students are shown in the table.

Score

5 6

7 8

10

Frequency

3 10

43 75

48

21

Calculate the mean.

(5 D€ (6x10)+ [7x 43) +(8 x #5) +(s x 48) + (10x21)

2009
............. R.03 e [3]
(d) The height, in cm, of each of 200 plants is measured.
The histogram shows the results.
A
4
3
Frequency
density
1
0 >
50 60 70 8 90 100 110 120 130 140 150 160
Height (cm)
Calculate an estimate of the mean height.
You must show all your working.
Mid pornt 6S 90 105 115 14 0
(Lass width | 50 LA €30 [ g5 ¢ HC 100 | qpp ¢S C110[ 170 % (120 120 (A C 160
FMM‘% 30 1o 40 26 24
(65 x 20) 4+ (90«x ?o)—f—({ogx4o) +(115 < 26) « (140 ,catr)
WQN\. =
200
.................. 9. F5.........cm [6]
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@

8

(a) A is the point (1, 5) and B is the point (3, 9).
M is the midpoint of AB.

(i) Find the coordinates of M.

M(7+3 5‘1—3)
2 72 2
14

(ii) Find the equation of the line that is perpendicular to 4B and passes through M.
Give your answer in the form y = mx+c.

Ao 3-1
wp = -1 22 -025

-2
3> and the position vector of Q is ( >

(b) The position vector of P is <

(i) Find the vector I-TQ
—2-(-2)
5 -3

(ii) R is the point such that PR = 3@.

Find the position vector of R.

o= 2 (9) = ()
Xe = (-2) _(O)
- [4

De - 2

© UCLES 2021 0580/43/M/1/21




(©)

NOT TO
SCALE

10, >

N s

OT=t,0U = u and UY = 21T.
(i) Find OY in terms of t and u.
Give your answer in its simplest form.

—2 —
lI—) - WotroT = -w+#%

L5

2 2 _ 2 (_wu+t)
_;%T——_g—( w
— —

2
u

<
v o ~L
\

+

(@]

~<

1
=)

w vy
w + %(,-u‘l’ A )

—_—
—

(ii) Zison OT and YZ is parallel to UO.

Find OZ in terms of t and/or u.
Give your answer in its simplest form.

ATyz ~ A TUO
Tz _ TY _ 1

-— —_—

TO Tw 3
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10
Solve the simultaneous equations.
@ (a)

x+2y=13
x+5y=22

2‘3"52’: 13- 22

._32,: -39
y = 3
=> x+ 2x3 = 13

=) x

?.

(b)

0580/43/M/1/21

X = e,
Y= B, [2]

........... Q... V= oieeedei

................. y=S [4]
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6 In a class of 24 students, 18 students like homework (H), 15 students like tests (7') and 1 student does
@ not like homework and does not like tests.

(a) Complete the Venn diagram to show this information.

€
H T (18-x)+x+(75-><)+4:z4
24- 2 - 24
> = 10
1
[2]
(b) Write down the number of students who like both homework and tests.

................... TQeoce 1]

(¢) Find n(H'NT).
.................. Y 1§
(d) A student is picked at random from the class.

Write down the probability that this student likes tests but does not like homework.

-

(e) Two students are picked at random from the class.

Find the probability that both students do not like homework and do not like tests.

S [1]
(f) Two of the students who like homework are picked at random.
Find the probability that both students also like tests.
170 )
_— % 7
18 1+
= [3]
............... g

© UCLES 2021 0580/43/M/1/21 [Turn over
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7 (a
@ O Y
""" 'I"""""'"""""""""'l’"" x
-2 1

Write down the inequality in x shown by the number line.

(b) (i) Write x*+4x+1 inthe form (x+p)°+gq.

(x‘+ 22 2 1—22)’22' + 1

(+2) -3

(7c~l—£)z—3 .........

(ii) Use your answer to part (b)(i) to solve the equation x*>+4x+1=0.

(x+2)" -2 =0
(x—kz)z - 3
x + 2 -+ (3

o - {2z -2

3 ~ —-3.742 oa x ~ -0.268

x=.7.%.43... orx=.=0.268....

© UCLES 2021 0580/43/M/1/21
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13

(iii) Use your answer to part (b)(i) to write down the coordinates of the minimum point on the
graph of y = x> +4x+1.

(x+?—)1'3>/ -3

-3 V,lﬂe > +2 =0

=> % yuin e = -2

(iv) On the diagram, sketch the graph of y = x> +4x+ 1.

Y

© UCLES 2021 0580/43/M/1/21 [Tlll‘ll over
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8 (a) A solid cuboid measures 20cm by 12cm by 5Scm.

@ (i) Calculate the volume of the cuboid.

20x 12 x 5
cererrereren J 200 cm’ [1]

(ii) (a) Calculate the total surface area of the cuboid.

Z(zoxn) + 2 (12x5) +2(zox5)

................. 8.0.0............... cm? [3]

(b) The surface of the cuboid is painted.
The cost of the paint used is $1.52 .

Find the cost to paint 1cm? of the cuboid.
Give your answer in cents.

00 cm’  ost $1.52

2 1.52 __
=) 1 cm cost __80—0 “$0'0019 ....................... 0..1.9..... cents [1]

(b) A solid metal cylinder with radius x and height 92_x is melted.

All the metal is used to make a sphere with radius 7.

Find 7 in terms of x. 3
z 9 I n

Vendea = 7% ° 75 7 T2

wSPW
2
=? In = = ‘g’rf—/bs
2
3
3 2
P Y ;(,_A)
.4 - 2% 3
2
= > = — A
? z
_ 3 _ 3
A= < B S — [3]

© UCLES 2021 0580/43/M/1/21
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NOT TO
SCALE

The diagram shows a cylinder of length 150 cm on horizontal ground.
The cylinder has radius 20 cm.
The cylinder contains water to a depth of 5 cm, as shown in the diagram.

Calculate the volume of water in the cylinder.
Give your answer in litres.

© UCLES 2021

0C = o0P—¢cP = 20— 5= 15
joz. = = - 12
Cos Aok = oA T 20
N\ .
—> AOC ~ 41.41 ., -
Aot = 2 AoC = 8282 — 1. 4455 radion
= -
4 s 20% = 1. 4455 = 29891
Aszd-oﬁ- A~ 2
1 >
A - — QA.06. sin Aok
AADG
i x 20X 20X sin g2.82
= 2
- 19 8§.423
A _ 2831~ 198- 43 = 30-61%
Shaded ABP -
\] — 30. 6 T % 150
wat g4 X
_ Q1% 6p0.5 ¢w
- 3.6 4%
SRR A SOl YT litres [7]

0580/43/M/J/21 [Turn over
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9 (a)
NOT TO
SCALE
D
A
Calculate the perimeter of the quadrilateral ABCD.
eC . cD
Agcp At - o= )
sin?s siv 60 e
14 Siwv 600
5 Jec = ~ = M2 552
Sivu T8
o 45°
cp = .—_._“'—5] - ~ 1f0.249
Sin?s_
o A_D . ©
. = " — p— 14 St 35
AABD . "
AB

_ — 25"
(oS 35 = => Ab= 14 cos

14
. = 14 coS 35"
: - 12552 + 10248 + 14535 +

=~ 42.3

........... 4.2, 5. . ...cm [7]

© UCLES 2021 0580/43/M/1/21
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(b)
B
| 7
1 il
: 17 a NOT TO
! 7
: 7 SCALE
' a7
1 7
7
R R .
2 -~ ¢
Ve - -
2°) - -~ P a
A a

The diagram shows a cube.
The length of the diagonal 4B is 8.5cm.

a
(i) Calculate the length of an edge of the cube.

¥
AC = a? +at = Za&

pet = mc’ + Bel

g.5% = 242 + &
2

72.24 = 322

at - 24 0%

a—- 2468 =~ 491

RTINS0 % N cm [3]
(ii) Calculate the angle between AB and the base of the cube.
s 24-0%
: Ac =
S B 9.5
A~ S_*’I(\JZ4“-08’
_ — i S —
/'\ °
= eAc = 35-3
............... 25 B [3]

© UCLES 2021 0580/43/M/1/21 [Tlll‘ll over
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10 f(x) = 3x—2 g(x)=5x—7 h(x) = x> +x j(x) = 3"
@ (a) Find
i f2), 3x2 - 2
.............. i S o
(i) g(2),
sx -t B, [1]
(iii) gf(2).
3§(2) = 9 (4) = sx4-7
ST A< SO [1]
(b) Find f'(x).
£. x3 —> -2
Ly e +2 o F -
f10) = e f...* G e [2]
(¢) Find hf(x), giving your answer in the form ax” +bx+c. >
(3x-2)° F 3x-2
_ oaxt-12x ¥ & +3x-2
xl - 9% 2. 3]
(d) Find the derivative of h(x).
g’(%) N I
............... Zat o 1]
(¢) (i) Findxwhen j'(x)=4.
y= 37
Swap: x:= 37 = SJJ{") e R S [1]
(i) Simplify j'j().
............. o TS b B
© UCLES 2021 0580/43/M/1121
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11 (a) These are the first four terms of a sequence.

m 11 7 3 -1 -5

(i) Write down the next term. B -4 —4 —4
............ TR [1]
(ii) Write down the term to term rule for this sequence.
.............. S FARCE . Gooooooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeseseseeneeneenee [1]
(iii) Find the nth term of this sequence.
........ 15. 7% s [2]

(b) The nth term of a different sequence is . J:l T

(i) Find the difference between the 5th term and the 6th term of this sequence.
Give your answer as a fraction.

th 2=5 s
A = —F = 7
> fermm T t 1 2
th 2x6 12
6™ towm = —— = —
¢+1 Tt
12 5 1
j e = @—J - - = —
Dif £ enen = 2 21
/’
.................... —‘i [2]
@) Is % a term in this sequence?
Show how you decide.
2w — 2
w4l 4
(214.) x4 = 3 (mt1)
gm = 3
w= & 15 ™ [3]
. hes _szMAC—Z-
=> 3 s not @ t&Aw IV i
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