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MATHEMATICS 4048/01

Paper 1

MONDAY 15 AUGUST 2022 2 hours

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spaces at the top of this page.
Write in dark blue or black pen.
You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all questions.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer to
three significant figures. Give answers in degrees to one decimal place.

For m, use either your calculator value or 3.142, unless the question requires the answer in terms of =.

The number of marks is given in brackets [ ] at the end of each question or part question.

The total of the marks for this paper is 80.

This question paper consists of 21 printed pages.
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Mathematical Formulae

Compound interest

Total amount = 1-’[1 il 14
100

Mensuration

Curved surface area of a cone = wr/

Surface area of a sphere = 4mir?

Volume of a cone = %nrzh

Volume of a sphere = gnr3

Area of triangle ABC = %ab sinC
Arc length = r@ , where 6 is in radians
Sector area = %rzé’ , Where 8 is in radians

Trigonometry

a b c

sind sinB sinC
at =b%+c¢* —2bccos A4
Statistics

ofx

Mean = —

%

2 2
Standard deviation = \/ Eff_ — (Z_fo

¥ o\



1 Mrs Ram bought a washing machine for $390 during a sale.
The shop was having a 35% discount on all appliances.

Find the usual selling price of the washing machine before the sale.

6% — $£290

. 0
100, — 3:; ¥100 or 190 oop
(S

= ¢ 600

Answer § i ivasiniivii [2]

¥
Q

D

In the diagram, ABCD is a parallelogram.
Given that angle BAE = 36°, angle ABE = 73° and angle EDC = 27°.

Find the value of
(@ x
x = 180—3( -73
= 7)
o | [1]
(b)
y =27+ 3¢
= 63
Answer y=63 ............................... [1]
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(a) A light on a computer comes on for 26 700 microseconds.
One microsecond is 107 seconds.

Work out the length of time, in seconds, that the light is on in standard form.

26 700 microsecond s

700 X0 ° second s

\

Q. 6T x LD’Z seco.«o(s

The length of a road is 385 m.
Maria runs along this road at an average speed of 3.9 m/s.
This speed is correct to 1 decimal place.

Calculate the greatest possible time taken by Maria.

RBEE m
= 3‘8SM’$

= 100 ceconds

ARSWEY v s [2]




The diagram shows a quadrant of a circle, centre O and radius 28 cm.
M is the midpoint of OB and a semi-circle is drawn with MB as diameter.
The other semicircle in the quadrant has diameter OA.

Find the perimeter of the shaded region. y
Give your answer in the form a+bmx.
{
Are leagth AR :—)rvc lﬂ(l&‘) TUT(YQ
= 40N
28
Arc \&'g\"m 0A = J_;xg,n(M—) ,;_ r\(lﬂ'}
= l4n
Are length mB =+ "1"‘(7) Lw0y)
: m
= 7n 0 v M % B
Pecimeter of chaded region
= 4T 4 4 +70 + 14
=(14 + 357) em 1%k 36
Answer ganisiassisvisiisisis ... cm [2]

(a) Solve the inequality 2(5-x) <3x<37-5x.
2(5-x) €3 avdl 3% < 37 -5%

0 - 2% £ 3 8x < 27
Do £ &
S
- 2 £ X<« ‘]'? :3/
&
Answer ;SX<ZF§— .......... [2]

(b) Write down the largest integer x which satisfies the inequality
2(5—x)<3x<37-5x.

Answer isiinaranaiRER [1]
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(a) pis proportional to ¢°.
It is known that p = 24 for a particular value of g.

Find the value of p when this value of ¢ is halved.
RS kig , whare k15 & constonct

24 = Kk 13

:t
oof <

1
3

- 3 ARSWEF P = ccciieeirieiiireecviiaeeesrisesinns

(b) yis inversely proportional to x.
y =4 when x = 3.

Find y when x = 10.
k

_ 'Mk}sacoms‘tam‘t
35 %® 7=

........................................
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A map is drawn to a scale of 1 : 50 000.
(a) An airport runway is represented by a line of length 4.6 cm on the map.

Calculate the actual length of the runway, giving your answer in kilometres.

| : 50 0O
[emi ! 50 000 e
| el 0.5 kwa
Uofom ¢ 05 X4

= 2.3 bwa

(b) The actual area of the airport is 3.5 km?,

Calculate the area on the map which represents the airport, giving your answer in
square centimetres.

| v ¢ 0.5 kw
(1o [0u5 )

'S
| Wlf 0.5 kbwn

. 3.5 -3
c . 0RO wA
w a,f - 15,
R
= 14om
Answer ......... ‘4— ......................... cm? [2]
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9 Which one of the following could be the graph of

\

=

Figure 1

¥ 3

N

» X

0

Figure 4

@ y=2-,
® y=—,
X

) x+y=17?

Yy Y
A .lr
ra
L \
] > x P X
0 0 ™.
Figure 2 Figure 3
Yy D4
.IL/ T
_,_.-—F'(’]" > x /0 / » X
Figure 5 Figure 6

Answer: Figure ... cuosivisaiiiisissyi

L‘.

Answer FigULe ...

Answer FIQUIC siisisismssvnasinvsissss




10  Express as a single fraction in its simplest form

5
— .
x—4 2-x

~ 2% N S
T (=) (2 42) X -2

- 2x - 5(x+7)

(-2)(x+2)

h

2x -5« —10
(x-2) (Lt2)

= — I — 10
( x-2)(t>)
or 3A 10
(2-)(241)
ov- - (27¢%40)
(- L)(?L”/)
— 3 ~10
Answer .......... ( '1 —L) (,'DL'(‘ '2') ....... [3]
o g 410
(2~ 2+42)
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11 (a) Express 60 as the product of its prime factors.

>|60

2[30 X

3l Answer 605 it e -,<3><5’ ................ [1]
5| 5

(b) A school buys p(dcks of pens and packs of rulers.
There are 60 pens in each pack of pens.
There are 42 rulers in each pack of rulers.
The school wants to buy exactly the same number of pens and rulers.

Work out the smallest number of each pack the school should buy.

42=2x3x7T G2opens 420 ruhen
60 pens 42 cwhers
LCW\ °'€ 42 owadl 60 = J /)acks =10 {)acJLS
= 3 x3Ixs5 %7
= 420
ANSWET ovirivviiiiinririe e packs of pens
................ IO packs of rulers [2]
12 In the diagram, angle ABC =90°, AB =15 cm, Q
AC =17 cm and PACQ is a straight line. o /
(a) Calculate the length of BC. //
&3 P:j+\'\0~30mﬁ " Theorem 17
BC = 17 —1S* A -
5 p" 15 &
= J6y
=& Answer BC=8 .......... LM

(b) Write down, as a fraction, the value of

() tanCAB, -—§?

Answer tanCAB= ........ ’b ................. [1]
(i) sin PAB, &

Answer sin PAB= ’7 ................. [1]
(iii) cos QéB . -8

Answer cos QéB= ........... l7 ............. [1]
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13 Factorise completely
(@) 3ab-6ac+4cd -2bd,
= 3a (b= 2¢) + 2d(2¢ -b)
= 3a (b-2¢)—2d (b-2¢)
= (b-2¢)(Ra-2d)

Answer ...
() y* —6xy+5x°,
y- s |52y
s A .,
37‘-%5‘7(,7' - éwj
(y-52)(y-2)
Answer ........

(b-—zc) (ch—lal)

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

(9-s00-0)

[Turn over



12

14 (a) (i) Show that the point (-1, 0.5) lies on the line 2y =3x+4.
Answer
§U\Jb X - "l )
D'j = 3(-1) t4
D-j =
e :j = Og
v - M 0 =2Rx+
(i) Find the coordinates of the y-intercept of the line 2y =3x+4.
29 =3 t 4
é 3 = [‘51 ‘t 2
Y -\‘A—urwrf’( is (0,2)
Answer (O ........ N T 2 ........ ) [1]

(b) A is the point (2, 4) and B is the point (m, n), where m and n are both positive integers
less than 10.

¢ ang v
The gradient of the line 4B is 2 e Jé?‘_"__)_

hange in

Find the coordinates of one of the possible positions for B.

(os& (ase
O -4 _ o ® »o~t.2
m-2 T3 m-—2 é
Y\:‘l‘l'u':‘a n o= 4t4 =§
Mm = 225 M= 6472 =&
g is (5, é) Bis (&,8)
%A,\’L‘ F)M’q Answer (5— ...... I (3 ....... ) [2]
LN z v L
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15 Container 4 and container B are geometrically similar.

) .9 )
The surface area of container A4 is E of the surface area of container B.

(a) Container B has a diameter of 24 cm.

Calculate the diameter of container A.

ARSWEF vvveivevmmcriieirerrrrnans

(b) Each container has chocolates in it.
Container 4 costs $10.80.

Calculate the cost of container B.

Ca _ Vg

Cn Va
Costof B _ (4)3

$ (0 80 2

.1 Cost O'F R = é;; x [0.80

= 35460

Answer $ ..o
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5
X xxo

Vx \
K. 5S-=
X =
il

:XL

16 (a) Given that =x", find £.

- 9
e s <k
Answer k= ....... 2' ....................
(b) Simplify, expressing your answer in positive index,
2
i xl? 3 _ z
(l) (‘E] s - 2
573
18
= xX
18
2
Answer ......cocunn ﬁ ..................
2 \!
13 2; p__
e
Sl s, _E
p %
7 P
2
p
2T . p
7 3
q L
~
2
T
Answer swsssspisanssns 7 .................

........ [2]
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17  The stem-and-leaf diagram shows the distribution of the lengths of fish caught by a fisherman.
The numbers x and y are non-negative digits.

The mode and range of the data are 24 cm and 22 cm respectively.

Stem | Leaf
1 X 4 5 7 8

2 0 1 2 y 4 4 5 8
3 0 0 3

Key: 2]0 means 20 cm.

(a) Find the value of x and the value of y.

ravge = Mmax ~wmi A mode = 24
22 = 33 -~ mun R B o
VY

0 = | Answer x=

(b) Iftwo of the fishes caught are selected at random, find the probability that at least one
of them is longer than or equal to 25 cm.

| = P (<250, <25 0om)
10 | =3 ‘+> ST e M
= ol (_‘I.\Z- e (TXTE +l(/b le)
e 5
24 13
Answer ......... 34 ............................... [2]
18 (a) &= {x:xisapositiveinteger, x<12}
X = {x:xis aprime number} X = 42,356, N}
Y={x:x<6} Y = i,}z/;/ 4’/;,6}
() Find XY,
2. 3
Answer { ......... ,,5— ............ }[1]

(ii) A number, £, is chosen at random from &

Find the probability that k¢ (X UY). X VY = f 1,2,3,4,5,6,7, ”}

Give your answer as a fraction in the lowest terms. (X U \\/> - % 2.9 lo /l}
/ / /
4 _ 1t

ama—
——

[ 3

ARSWEF .ot [1]
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(b) (i) On the Venn diagram, shade the region which represents 4'U B.

g

[1]

g

Answer ............. T R RS [1]
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19  The scale drawing in the answer space below shows the positions of three shops 4, B and C.
A is due North of B.

(a) Find the bearing of C from B.
ARSWEE .o [1]
(b) A new shop D is to be built equidistant from AB and BC, and equidistant from B and C.
By constructing bisectors, find and label the position of the new shop D. [2]

(¢) Given that BC = 1600 m, calculate the actual distance from A4 to the new shop D.

ANSWeEr iiviisisassssisiiionsssrnsisssnes m [1]

(F}cc@'o% 1320 wn 4o lgéOM

b & twr

e ¢ 1bOO M

| ew @ 200 wr
AD blewm 2 b-& x200
= 1340 m

[Turn over
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20

The figure ABCDEF shows part of an n-sided regular polygon.
It is given that Za + £b =90° and that each interior angle is x°.

(a) Find the value of x.

Te{ai Tn‘fbﬁof‘d/v\g
= (S’e-l) x (%0

le o-F R ¢ DEF

= 540
o) Q
Xx= 540 — 0
3
= o
- 150 Answer x= ... (50 .................. [2]
(b) Hence, find the number of sides of the regular polygon.
°
260
No. OFF sioles o = 6 = =
( 180°-15D°)
= |
12
Answer n=.......ccocconinniiininiiiiininnn [1]
(¢) Find the value of y.
]
. 180°-1SD
J 5
= 1g°

ANSWer Y= ..cccociiviiiininiein e [1]
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21  Khalid has savings of $15 000 which he would like to deposit in a bank for 5 years.
He is deciding between the schemes offered by two banks.

Bank A: Simple interest of 1.2% per annum.
Bank B: Compound interest compounded monthly at 0.85% per annum.

Which bank should he leave his money with? Explain briefly.

Answer

IS000 x |.2 x &

Rauwk A : [n+QP££+ =

100
= $4900
08% 0
Rank B : To'tovt amount = ISDOO (’+ ~— )6
/100

= $15451. 00527
- Iwtecest = IS ¢(51.008%7 — IS boO

=8 6s1. poS27
=& bs1 (3.4
Khalid showdd leawe s money w ith Ba—v\lf_%\/

65 he wouldd eam wone  ateregt é’c’00>$ 65‘{)‘

[5]

[Turn over
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22 (a) Theexpression x> —10x+17 can be written in the form (x—5)* +n.
(i) Find the value of n.

2102 41T = (x-5) +17- (5)*
(x—5)"—

!

Answer n = -& [1]

........................................

( ) | (ii) /I:xp]alm why thn x =5, the expression x> ~10x+17 has its minimum value.
ol {7 ’\r\l. a. A Sp\.»\.ul r‘_i‘ el
Sin L2 (}f & ) Z0

7 S . 2
. As (1-5) IS never ne@&l'hv@ Haonm (oL~ 5) >0
i‘iwi‘:“(l){ -‘.3>3 ‘o ,‘M,\) ...................................................................................................................................

. S
(")t"")?_’ & s awen. T3 A — 10X 417 L\AS '+-S min. Va,lv\e \,\_,L\M Ni= b

............................................................................................................................. [1]
(b) The diagram shows the graph of y=(1-x)(x+4).
The curve passes through the x-axis at point 4 and point B.
y
A
/A 0 B\
(i) Find the coordinates of 4 and of B.
+« —axis = Yy=0
Ci-0(x2+4> =0 —u 0
Answer A (.ccccvvviriiniian, . ) [1]
Xz} ovr X =-— 4 ,
B Comsrsiavsirisinis o )[1]
(ii) Write down the equation of the line of symmetry of the graph y =(1-x)(x+4).
X = [ + C "4'>
2
s LS x =-1.5

Answer [1]
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23

A, B and C are points on a circle, centre O, with radius 5 cm.
AC is a diameter of the circle and point D lies on AC.

EF is a tangent to the circle at C.

DE =10 cm.

(a) Show that triangle ABC is congruent to triangle DCE.
Give a geometrical reason for each statement you make.

Answer LABC = 300 C LA a Sewnan C.."{F‘DLQ)
() 24DCE = £0CE=AV ( tomgent L mo{,us)

o LA’&C, = £ DCE = ﬂOo I | L H L‘VL
J nr O\ﬂ_)‘!ﬁl}p{,. A%y

© 2 Ack = 90°- 38°=52° (Hauwgent L mo“u_t)
23 LACR = L,PEC = §2°

Must l““ee"@ % AC = DE = IC om Cﬁ‘l\h@w)

[3]
S ABBC = ADEE ( ARS)
(b) Calculate AD.

N o;‘DC
Ssn 52 -

Dl = 10 e S = T §80|

oAb = (o — (lo sa52°)

- l““qg.q Answer AD=
= 212w (ZS.]I[‘«)




