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Mathematical Formulae
Compound Interest

Total amount = P(l + -LJ
100

Mensuration

Curved surface (f Oc;
ofas e=4xr’
Q)
a cone O(\

Q &
6\@

UBC = %absinC

%)
Q
@ clg@% =@, where @ is in radians
S

W\
Qé}t%r area = %rza, where @ is in radians

Trigonometry
a b ¢
sind sinB sinC
a’ =b*+c* —2bccos A
Statistics

_Li
Mean = —27

Standard Deviation = Zﬁc 2 _(&}
>/
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3

Answer all the questions.

(@) () Write 360 as a product of its prime factors.

360 =2° x3%x5 Al
"&.// >
SW 6@0 ................. [1]

\e)
(i)  Find the sm@llest positiveintéger \te of p Tor w@%ﬁ J360x p is a whole
QS &

number.

Q
QD%
\ QA‘\
N
o
N\
O °
Q
&%
\\
N
\‘o\'b'(\ ARSWEF P=siossonsasmmsiiivins [1]
(b) The cube root of ¢ is 2* x7*. Find g as the product of its prime factors.
g={2%7)
— 29 x 76 Al
ANSWEE @ =issvisvssiiansaanss [1]
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4
The ratio of males to females adults attending a concert was 3 : 5.
The total number of adults in the concert was 128.

(a) How many female adults were there?

No. of female adults = l—éﬁx 5

became 4 : 5. How many

Let the number
later be x.
3:5

(a) The length\%ark connector on the map is 3.8 cm.

Calculate the actual length, in kilometres, of the park connector.
lem: 2.5 km

3.8cm:3.8x2.5 IXI]]
=9.5km

AVEHOY  svvconsswansmssmmmsin km [2]

(b) A park covers an area of 25 km?.

Calculate the area, in square centimetres, of the park on the map.

1:250000
25km:1cm

(25 km)2 <4l cm)2
6.25 km? :1 cm?

25 km? :(szsJ cm? Ml
6.25

=4 cm’
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4  Find the probability that two students both born in September have both their birthdays
(a) fall on 9" of September,
1 1
P(both on 9" Sep) = —x—
G P~ 35%30
=2
900
(2]
(b) fall on different day;
P(both on differ ‘ M (B
Q
'br‘\‘br%l
AIBWEE  svssvamemimsavammesaniis [2]
be v 4x+1 3 2
X+ x—
5 Writeasas acti 1ts simplest form
8 P 2
4x+1 ‘:‘x 2
3 2
_ 2(4x+1)-3(3x-2) M1
6
_8x+2-9x+6
8 Al
_8—x
6
Answer ....o..ociiiiiiiiiiinn.. [2]
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6  There are five integers.
The mean of these integers is 16, the mode is 13 and the range is 7.
Find the five integers.
Sum=16x5
=80
13,13,16,18.20  or
7 w
34
Answer [2]
7 m cm by 12 cm.
y c“&f sides 3 cm as possible.
; \\G
S
Al
ANSWER ssosivissvssasanssaeiing [1]
(b) Peter arranged the cubes to form the biggest possible cube.
What is the length of each side of this cube?
3264 ~6.4151
Length = 6x3
=18 cm Al
AnSWer  i.iicoviaisisiis cm [1]
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Amount spent per receipt Member’s discount
>§$50 6% off
>$100
> $200
> $300

' $50 ex annum to
3

é@% about $75.

Lucy dines in the restaurant on

(a) Determine if Lucy
based on a year’s spendi

Answer

mount o scounth% .06 Ml

Al

(2]

(b) Alice is already a member of the restaurant. During one of her dining experiences,
she received a discount of $33.30 for her meal.
Calculate the cost of the meal before the discount.

Let the amount she spent before discount be
Since 12%x 200 = $24 and 15% x300=45, M1

the cost of her meal must be between $200-$300

0.12x=33.30 "
x=277.50

Answer $........ocooeiiinl. [2]
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9

S5x-2

(a) Solve 5+
30+5x-2
=X

=X.

6
28+5x=6x

x=28

_Ya +b’-

(3a% b)(3a—b) M
B 6ab
"~ (Ba+b)3a-b) Al

ANSWer ..o [3]
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10

Route 4 [

Route B

R

John drivegsfrom ing using either Route 4 or Route B.

ce ev day
the'fime takeQn%, ded for 40 days and plotted in the box and

\Y

N
5 |
Its oute@ﬁhcate which route should John take to have a higher
0@

ty that
.“v A . .
(a) he ivein thbigﬁce within 30 minutes upon leaving home.

Answer He d take Route 4 because there is a 50% chance that he will be in
the office within 30 mins instead of a 25% chance for Route B.

(1]
(b) he will arrive in the office within 40 minutes upon leaving home.
Answer He should take Route B because there is a 100% chance that he will be in
the office before 40 mins while he might take longer than 40 mins using Route A.
(1]
2022 Prelim S4 Mathematics P1 [Turn over
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10
11

g !s\
~1208 . .
£BAC = 2 (Base Zof isos triangle) g1

- 300 \
x* =180"-135"-30°
sk Al  ARSWEF E=eiisisisimvasponaonsa [4]
12 Itis given that & = {integers x: 0 < x <15},
A = {prime numbers},
B = {perfect squares},
C = {integers with a remainder of 3 when divided by 4}.
Draw the Venn diagram to illustrate this information.
Answer &
4 c Bl —-Set4 & C
B1—SetB
n B1 —remaining
' numbers in &
6 8 10 12 14 3]
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11

*54321 1 2 3 4 5
7 &
100 4+
50+

_z’.,lx_l._

28Apr20 'I 6May20 02May20 26Apr20
0 820 07May20 03May20

—DeK -G *
\
x

@ %%\Rment of Public Health posted this graph to show the top
5 count 1gh8
over time. \

VID-19 cases in the past 15 days and the number of cases
X %
N

o
2 . .
State one aspect of the graph that may be misleading and explain how this may lead to a

misinterpretation of the graph.

*(The : : d : 2.0 nty represented for that day, e.g. 1 — Cobb, 2
A t,
ia

a

Answer

The dates on the x-axis are not in the right chronological order. This leads people to
think that the number of COVID-19 cases had decreased over time.

(2]
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12

14 In the diagram, WXYZ is a parallelogram and points 4 and B lie on XZ.
It is given that X4 = AB = BZ.

(b) S t géQongruent to triangle AYX.
N
Answer
&
LWIZB = LYXA (alt Ls, WZ /| XY) Bl
BZ = XA (given)
WZ =YX (sides of //gram) Bl
ABWZ = AAYX (SAS) Al

[3]
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13
15 : - e
Given that (x+y) =3 and 6xy =14,

(@) find an expression for x* + y?.

¥ +2xy+y* =3
P +yt=3-2xy
// NP U [1]
'&,'/ 00‘5
(b) Hence or otherwise, find théyvalue of {3x +2y)* +§yf . 66
R
o
(3x+2y)a+5y° a QQ?
‘b’b'
Ml
Al
ANTWBE . wsicvws smmmemsmssasssmiss [3]
16 : x\? . qx-05
Given that \/gx(3 ) =81+3"", find x.

1 il Ml
32x3* =3"+3 2
1 1
—+3x=4-| x——
b ( 2) Ml
4x =4
x=1 Al

Answer X = ....c.ccocviiinnn.. [3]
2022 Prelim S4 Mathematics P1 [Turn over
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14

17 Determine if 2°° or 3** is greater. Explain your answer clearly.

Answer
400 _ (22 )200
= 420
Since 2= 4™ > 3 then@” j N

[2]
ARSWEF .o [2]
(b) Using factorisation, solve 6x° —19x—20=0.
(6x+5)(x—4)=0 M1
5
x=——orx=4%
6 Al
Answer x = ........coooeen... 1) OO [2]

2022 Prelim S4 Mathematics P1

142



15

19

12 cm

Y 00,5’\
In the triangle, XY =12 cm and %66
o)
o ox SINZXLY N
(a) Find = % a‘ OQ
Al
ABIWER s [1]

(b) If the area of the triangle XYZ is 69.5 cm?, find the two possible values of

angle YXZ.
0.5(12)(13)sin LYXZ = 69.5 M1
ZYXZ =sin™ -
0.5(12)(13)
LYXZ =63.0° (1 d.p.) or LYXZ =180" —63.00°
~117.0° (1 dp) 22
Ly T ° (3]
2022 Prelim S4 Mathematics P1 [Turn over
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20 A foodcourt stall sells bento sets for lunch and dinner on the weekend.
On one Saturday, the stall sold 65 Bento Lunch 4, 60 Bento Lunch B, x Bento Dinner C
and 54 Bento Dinner D.
On the same week’s Sunday, the stall sold 70 Bento Lunch 4
66 Bento Dinner C and 58 Bento Dinner D.

Bento Lunch B,

(a) Represent this information in a 2x4 matrix, P of

P_(ss 60 x 54) /
“l70 67 66 58 /
o/

A
"y 7 (1]
©
Q;'o
(b) The Bento sets arefpri 290, $10.50 an $L&5% for Bento
nn d Bent er D respectively.
o
' 5 Answer Q = [1]
.{, O
.Q)@
(c) Eva@ in tgqn& fx:
9\’0(\ 8.90
65 60 x 543 9.90
PQ=
(70 67 66 58)|10.50
12.50
(1847.50+10.5x
P = A2 =
Q 270430 ) Answer PQ [2]

(d) Explain what the elements in matrix PQ represent.

Answer The elements represent the amount of money collected from the sales of the
bento sets for Saturday and Sunday respectively. (B1)

(1]

(e) If the. Seat SARO3E2(6141 HF-$5829.30 for the sales of all the bento sets on that
parficudar weekend, calculate the value of x.

10.5x =5129.30—2704.30—1847.50 M1
x=55 Al

ABIRY X covevpansananinnmas [2]
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17

21 (a)  Express x> —5x+7 in the form (x—a)’ +5.

2 2
x2—5x+(-5—) +7—(—5-) ’
2 2
(=33
=i X |
2) 4

N
"’ 00‘2’)
DYTT2) N o [2]
©
N
(b) Explain why the giiph y = x* as o real roots.o\\\
Answer a @)
Q
Q l
> <
QO v
Q@
A\
i 4 , ¥y =x*—5x+Thas
o peal foots. $\b Al
(\6 (2]
('
N
()  On the axes below, sketch the graph y = x> —5x+7.
Answer
B1 —Min pt (E,EJ
2°4
(07} B1 — shape and y-
3 intercept at (0,7)
2
(2.5.0.75)
(2]
2022 Prelim S4 Mathematics P1 [Turn over
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18

22 A
D
B
C
/
El ' o
Q
In the diagram, D and E are poisits on the is. A is a ppift on the é% EAB is a straight
line. The equation of the 1 t passes t gh the poifit an@ 2x+y=5.
(a) Find the coordinatés of 4
o“\\\
aty =0,
. R
2x+5 ,b”\"b'b-
0 \\
A(X Q\ A2
Answer A =(cccccceinnn... s e )
\5‘3 D=(correrereruen e, ) (2]
(b) Given that ,@% ct of the gradients of AD and 4B is —1, find the length of DE.
5-0
e OfAD 0-25 Alternative solution:
- Ml
Grad of AD x Grad of AB =—1
_ .| <2 2 Ml
Grad of 4B = —1+(-2) AD=NEFH3
1 =/31.25
2 Mi tan LODH == Mi
AtE(0, ) . Al
y-0 1 Z0ODA=26.57" (2d.p.)
0-25 2
y=-1.25 Ml D= J31.25 M1
E =(0,-1.25) €0s26.57°
AE? =2.5* +(-1.25)* =7.8125 =6.25(3s.f) Al
AD* =25 +5=31.25
DE =+/7.8125+31.25 M1
=6.25 Al
Answer DE=............ units [5]
END OF PAPER
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