MARKING SCHEME FOR PAPER 1

2

(a) | Express 1008 as a product of its prime factors.

~ W W N

1008
504
252
126
63
21

1008 =2*x 32 x 7

........ (1

(b) | Hence, find the smallest positive integer & such that 1008% is-aperfect cube.

k=22x3x72=588

........ 1]

In country X, the Goods and Services Tax (GST)is predicted to rise from 7% to 8.5% in the
future. Before the increase, the price of a tablet is $1391 including 7% GST. Calculate the

new price inclusive of GST, afterthe GST has increased to 8.5%.

4 : 108.5
Price including 8.5% GST =

=3$1410.50

x1391
7

[Answer must be given in 2 dp]

Answer | $...141050..............

(2]

1 | (@) | Evaluate 49x10°—5.64x10*.
Give your answer in standard form, correct to 2 significant figures.
Answer | ... 4.8x10° [1]
(b) | 1.37x1077 seconds can be written as & nanoseconds.
Find the value of &.
(1 nanosecond =1x10" seconds)
kx107” =1.37x10"
1.37x107
k = BT
10
=137
Answer | ... ... {577 SO, 1]
2 | Given that 0° < 6 <180°, find the value(s) of # for sin 8 =0.772
sin @ =0.772
¢ =5053 ©Or ¢ =180— 50.53
= 505 = 12947
Answer | g = .50.5°... or..129.5°... | [2]
3 | Find the value of pin 3% ~3* =2x37",
3% 3% — g3
3#3E-1)=2x3""  [MI]
2x3% =2x3P1
ptl1=24
Answer | p=...23.....[Al]......ccc... 2]
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3

6 e Y e fa¥ , S :
Simplify m?n~ +| — | , giving your answer in positive index notation.
m
3 a2 3, 7Y
m*n” | — | =mPn x| —
m m
3_
- mz n—5+2
L
=m n>
1
Tl
m2n’
AnWer | solbRoss e el @ suv [3]
7 | (@) Liquid is flowing out of the full container at a constant rate. After #seconds, the
depth of water in the container is d cm. Sketch the graph of d against 7.
/“\ d 4
(1
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the depth of water in the container is & cm. Sketch the graph of 7 against £.

(b) Liquid is poured into the empty container at a constant rate. After / seconds,

(1
t
8 Liquid detergent iz gold in two sizes.
Liquid
Laundry
= Detergent
Liyyuid 136 L
Tanndry
Detergent
306 ml
$4.75 $13.71
‘Which container is better value for money? 31
Explain your answer.
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10 | A mapis drawn to a scale of 1 cm to 4 km.

Answer [
Small bottle: (a) | Express the scale of the map in the form of 1 : n.
Unit Cost = % =1.55cents/ml Answer
Large bottle: (b) | The distance between two schools is 8.4 km. Find the corresponding distance, in
Unit Cost = 201 =1.01cents/ml R IRHRL, B K .
The large bottle is better value for money because it costs 1.01 ecents per ml (or $0.0101 84
per ml) instead of 1.55 cents per ml (or $0.0155 per ml). a4 =2.1 om
OR Anfwér | §..... 879 . .. ....cm [[1]
el bottlel:3$;l.175 il (©) | One of the schools occupies an area of 2.5 cm? on the map. Calculate its actual area in
Big bottle: 1360 %306 = $3.08 for 306 ml square kilometres.
The large bottle is better value for money because it costs less for the same amount of
detergent.
; o 1
9 |(a) | Solve the inequalities 3x—1<2x+9< 5(7)«' -6).
3x—1< 2B Answer |\l 40, km?> |[[2]
x<10
11 | (a) The number of a certain type of insects, ¥, on anisland # months after the first
AND

observation is given by ¥ = k(2)", where  is a positive constant. The point (2, 200) lies

I
2x.+9 < 5(7-\' —06) on the.graph of y = k(2)"

4dx+18<7x~6 ¥
—3x<<24
x=8
8<x<10 Deduct the answer mark if OR is used. (2,200)
(b) | Show your solution in (a) on the number line below. of G iohths)
(i) Find the value of £.
@ o]
-« t t > 200 = k(2)*
8 10 ¥ BI1] @
k=50
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Answer | k= ... .50 ... ... |[1]
(i) Find the initial value of y.
y=50(2)°
y=50
(b) | Sketch the graph of y=—(x+1)°+9.
vA
(-1, 9
8 B1 for shape of curve.
B1 for Turning point.
B1 forxzand y-intercepts.
3 2 1
v, (8 o4
5 [7] e [ML]
v, \14) 343
64
Percentage — ——x100%=18.65889%
343
=19 % [A1]
(b) | The base area of of the larger jar is 140 cm?.
Find the base area of the smaller jar.
p
|
AL hL
140 14
8 2
A= [—J %140
14
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R
=457 or 457cm
13 w
g 5
b'q Y 11 z
In triangle WXZ, WX =8 cm.
Yis a point on XZ such that WY =15 cm, ¥Z= 11 ¢cm and sin £ WYZ = g

(a) | Find the area of tnangle W¥Z.

Area of tnangle WYZ = %xlelxg

=22 cm’

Answer

_________________ 2]

(b) | Find the exact size of angle /W XT.

sin ZWXY sin ZWYX
5 .8

singWXY . sin ZWYZ

Answer

_________________ 2]

14 | Factorise completely

@ | x*—3*-3x+3p,

x> —3*—3x+3y

= (x+yUx—p)-3(x—y)
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= (x-—px+p-3)

k)

324 - 50

324" - 50
= 2(16a® - 25)
= Ada + 50 da - 3)

15

The nth terre of & sequence isgivenby T, = n® +3.

(a)

Explain whyr 1010 is ot a term in the secuence .

Ansarer:

If1010= n* +3, then n= JiDD? =317 (3efy, which is not a posittve integer. [B1]

)

Find an expression, nteros ofn for 7, - T

T,-T =(m+])+3-[n*+7
=n'+InH+3-n" -3
=2n+l.

Answar

(c)

Gven that the difference betaeer two suceessive tetms in the sequence is 99, nse

o atgwerin part (b tofind the sroaller term

n+1=09
n=49
T, =43¢ 3
= 2404,

1]

In the diaziar, a straizht line passes through the paints A7 — 5,00 and B2, 6).

LLEBNSS2023/3EEOY40521

[TURN OVER
1 wwweKiasy ExamPaper.com
! 536

B, 6)
} > X
/AT( —5.0) o
(a) | Find the equation of the line 4B,
Gradient = b 0_ = E OR Gradient = 69 — E
2-(=5) 7 205N 7
y-6=2(-2) o Is
7 Sub (2, 6)inte y =—x+e
6 30 \
yEgate 6
Ty=6x+30 6 €43
30
c=—
7
6 P, 30
=—X+—
¥ 7 o
(b) | Find the length of 4B,
4B =/(6=0)> +(2+5)’ =9.22 units
(¢) |Find the area of triangle ABO.
1 _
:XSXG =15 units~
Answer A5 units? | [1]
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N P (a) y A
4
90 m
45° 0O ;
120m
o
0 Answer | n=-1 (1]
®) VA
(a) | Find the distance of OQ.
ZOPQ =45° (alt. angles, PQ // ON )
v X
0Q* =90° +120° —2(90)(120)cos 45°
=7226.49
0OQ =85.008785
B Answer | n=73 (1]
TR e N iiionmsisssmmsiies m | [3] 19 | (a) Express —x'+4x+1 intheform —(x+a)’ +5.
—x +4x+1
(b) [ Calculate the bearing of Q “from O.
=—(x* —dx)+1
= v R
Sin/POQ  sind5° K Sk
120 85.008785 = ~(rel)f +5
3 sin 45°
ST P~ 35.008785 - & (b) Hence, solve the equation —x* +4x+1=0.
LPOQ'= 86.529° 7150
Bearing of Q' from O = 45°+86.529° Lk
= 131.5° x—2=+45
Ca sy | E—————— |l | | | IR
18 x=-02360r 424
Given y =kx", where k> 0. State the value of » for the following graphs. Answer |x— . 0236 ot 424 |[2]
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13

20

The diagram shows the speed-time graph of an object moving in astraight line over a period
of 25 seconds. The object travelled 90 m from = 12 to ¢ = 16.

A

Speed (m/s)

0 12,716 25

Time ( seconds)

LLE/BMSS/2023/3E/EOY/4052/1

(a) | Find the maximum speed of the object.
area under graph = distance travelled
%(4 $)(10+v,, )=90
Viax =33mis
B iz [ —— m/s | [2]
(b) | Find the speed of the object at t = 6.
Method 1: Method 2:
10 m/s —5 ms g A5
in first 12 = ————— G
ain firs ] 125 6-0 12 -0
v="7.5m/s
[TURN OVER
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14
o 3 mis®
12
5
speedatz=6 =5m/s+(6 S)(E m/szj
=7.5m/s
Answer .om/s | [2]
(©) | Sketch the distance-time graph for 0 <z <25,
Distance (m)
33754 . =% F R e g4
\ AR % \
| | B |
[ |/ |
| |
| |
Cla >N |
. \
\ | \
LS \
JON g ¥ X S \
\ | |
| |
| \
4 [ L
12 16 25
: (3]
Time (# seconds)
81 for the correct shape:for the 3 parts of the journey, without the distances on
the vertical axis. Mifius 1 mark for 1 wrong value of distance.
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16

Total surface area

= (22%x22)+ 4(%x2.2><6J [ML1]

=31.24 em? [Al]

(ii) Calculate the volume of the pyramid.

AX =6 -1.17

=5.8983
21 | Triangle ABC has AB=AC =6.1cm, BC =22 om.

Vol of the pyramid = %x 2.27 %5.8983

=9.52
6.1 6.1

(a) | Show that AN =6cmu

AC? = AN? + NC?
AN =+/6.12£103

[(M1]
AN =6 [A1]
(b) | Triangle ABC in (a), is one of the faces of asquare-based pyramid.
X is the centre of the base of the pyramid:
A
22
B N C/
< 22 —»
(i) Calculate the total surface area of the pyramid.
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