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MATHEMATICAL FORMULAE

Compound Interest
Total amount = P| 14+ ——
100

Mensuration
Curved surface area of cone = zrl

Surface area of a sphere = 4 77 r?

Volume of a cone = %n’rzh
_4 3
Volume of sphere = Eﬂr

Area of triangle ABC = %absin C
Arc length = ré, where @isin radians
Sector area = %rze, where @ isin radians

Trigonometry

a b c
sinA sinB sinC

a?=hb%+c?-2bccosA

Statistics

> fx
xf

Mean =

Standard Deviation =

2t (X
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1. | The mass of tracing paper is 45 grams per square metre. What is the mass of an A4-size tracing
paper in kg. Give your answer in standard from.
[Dimension of A4-size paper is 210 mm by 297 mm]

Area of Ad
=0.21 x 0.297
=0.06237 M2 ............... M1

Mass
=0.06237x0.045 ............... M1
=2.81x103 Kg.oooovnvini Al

ANSWEN ... kg [3]

2. | Two geometrically similar containers have volume 250 ml and 54 ml respectively.
Find the ratio of the base area of the bigger container to the base area of the smaller container.

Ly _ 3250
L, A 54

3. [ (@) | Inthe Venn diagram below, shade the region(s) represented by the set notation
AU(B'NA). [1]
E

Bl

(b) | Giventhat e = {x:x is an integer such that 1 < x < 20 },
G = {x: x is an odd number} and

T = {x: x is a square number}.

List the elements of (G U T)" .

{2,6,8,10,12,14,18} ........coon...... B1

ANSWEr (D) ... [1]
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A bag contains 8 white balls and 12 black balls. Two balls are drawn from the bag with
replacement. Find the probability of drawing

(@) | 2 white balls,
S =2 B1
20 20 25
Answer (a).................. [1]
(b) | 2 balls of different colours,
8 12\ _ 12
2(Ex2) =2 Bl
Answer (B).................. [1]
(c) | at least one black ball.
4 21
1- Pl NN B1
Answer (C)......ccceeenen. [1]

A bag of sweets is shared among a group of children. If each child gets 7 sweets, there will be 3
sweets left. If each child gets 8 sweets, there is a shortage of 4 sweets.
How many sweets are in the bag and how many children are there in the group?

If 3 sweets are left: 3+7 =10, 17, 24, 31, 38, 34, 52 } M1 (or other appropriate working)

If shortage of 4 sweets: -4+8 = 4, 12, 20, 28, 36, 44, 52

Therefore, there are 52 sweets and 7 children .......... Al, Al

Answer ............... SWEets 5 .ooevvvnnnnnn. children [3]

In the diagram below, O is the centre of the circle.

Stating the properties of circles, write down the values of angles A, B and C in terms of x.

2A=x°; Property: Angles in the same segment ......... Bl
2B =180°—x° ; Property: Angles in opposite segments ......... Bl
2C =2x° ; Property: Angle at centre = 2 x Angle at circumference ....... B1
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7. | Afirm is offering a 10-year investment plan.

For the first seven years, investors are offered a simple interst of 2.5% per annum of their
principal amount.

At the end of the seventh year, the total amount is invested for 3 years at 1.8% per annum,
compounded half-yearly.

If an investor invested $200 000, how much would he receive at the end of 10 years?
Give your answer to the nearest dollar.

Total amount at the end of 7 years

= 200000 + (200000 x 22 x 7) ... M1
100
=235 000
Total amount at the end of 10 years
6
= 235000 (1+2) oo Ml
100
=247 979 (nearest whole number) .................. Al
Answer $............ooeell [3]
8. | Solve 125 x+/5 = 52n52n
53x52=52" ... M1
3+-=2n............... M1
3
n=1-................ Al
4
Answern=............. [3]
9. | Ris inversely proportional to the cube of p. When the value of p is halved, the value of R
changes by the factor, u. Find u.
R = % , Where k isa constant ........... Ml
k = Rp3
k
R, = TN e M1
2
)
Rp3
Rl = _3
p°
8
R, = 8R
Therefore,u=8 .............. Al
Answeru=.................... [3]
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10.

y

Given (_31 —xS g) <_02
<3y—2x 6+24>=(14
—y+10 -2 —7
-y +10=-7
y=17 ... Al
3y—2x =14

3(17) — 2x = 14
x=18- ... Al

30

_2), find the value of x and y.

o) - (4

Answer x=......... Y= [3]
. . 3-7 4x+5 . .
11.1 solve the inequality Tx < 2222 and hence write down the smallest rational number that
satisfies the inequality.
3—7x 4x+5
2 = 3
33—=7x)<2(4x+5) ...l Ml
9—-21x <8x+ 10
—1<29% ..o Ml
X e, Al
29
smallest rational number=—............... Bl
ANSWEN ..., [3]
Smallest rational number = ................. [1]
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12.

Factorise each of the following completely.

(@) [3kh—h—3k2+k
=h(GBk—1)—k(Bk—=1) .cveevo..... M1

=Bk —=1)(h—k) oo Al

ANSWEN (8) wovvvvvee e eeeeeeeeeeeeenen [ 2]
(b) |288x3 —8x
=8x(36x% —1) .o Ml
=8x(6x —1)(6x+1) ............. Al
ANSWEN (D) evvveeieeieeieieiiieeeeen [ 2]
2x— 3
13. Solve 1= 1=—.
x+1 2 2
2—-2x—Dx+1)=3(x+1)
2—2x%2—x4+1=3x+3 ............. M1
2x2 4 4x=0............... M1
2x(x+2)=0............. MI
x=0o0orx=—2............. Al
ANSWEr X = oo, [4]
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14.| Sketch the graph of y = (4 — x)(2 + X).
State clearly the horizontal and vertical intercepts, and coordinates of the turning point.

Write down the equation of the tangent to the curve where gradient is zero.

10T

(1,9)

[3]

Shape ......... B1

x and y intercepts ................ B1

Coordinates of turning point .............. Bl

Equation of the tangent to the curve where gradient is zero: y=9 ............... B1

Answer Equation of tangent ...................
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15.] (a)

(b)
(©)
(d)

Construct a quadrilateral such that AB = 4D = 10 cm, BC =5 c¢m, 2DAB = 50° and

2ABC = 110° Measure DC.
Construction .............. B1

DC=6.1+0.1cm......... B1

Construct the perpendicular bisector of AD.

Construct the angle bisector of ZDAB.

Answer (a) DC=............... cm [2]

Hence, shade the region that is nearer to A than to D, and nearer to AD than to AB. [1]
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16.| The diagram shows a semicircle with centre, O. DC is the tangent to the semicircle at D.
BC =16 m.
D
24° C
A O B
(@) | Find £DAB.
2DOB = 180°- 90° - 24° (radius perpendicular to tangent)
=66% i Ml
£DAB =66° + 2 (angle at centre = 2 x angle at circumference)
=330 Al
Answer (a) ZDAB = ................... 0 2]
(b) | Find the radius of the semicircle.
sSin24% = —— ... M1
r+16
sin24%(r+16) =7 ............. M1
r(1 — sin 24°) = 16 sin 24°
r=11.0m@Q3sf)............... Al
Answer (b) radius=............... m [3]
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BA=BE=6cm.CD=5cmand CB =12cm.
A

D

Giving your answer in fraction, find the value of
(i) sin 2CBD,
(i) cos £ABD.

(1)
BD =v52+4+122=13 .............. Ml

SinZCBD = = .o\ Al
13

12

(ii) cos £ABD = — T3 e Al

17.| (a) | The diagram shows a right-angled triangle BCD. A is a point on CB produced such that

Answer (@)(1) ................ [2]

1) T [1]

(b) | Hence, find the area of ABEA.
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181 p is the point (7, —6)and PQ = (—51)

(a) | Find the coordinates of point Q.

(b) | Find the magnitude of PQ.

V5% + (—1)?
=5.10 units (3sf) ............. Bl

Answer (b) ......

............. units [1]

(c) | Given that QP = 3PR, find the coordinates of point R.

. 16 —17
Therefore R has coordinates (? , T) .......... Al

Answer (c)
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19.| VABCD is a pyramid with a square base of sides 6cm. AVAB, AVBC,AVCD and AVDA are
equilateral triangles.

4
1
1
|
1
!
I
1
1
I
I
I
1

(a) | Show that the height of the pyramid is 4.24 cm. [2]

%DB — 3v/2 or 4.24264 cm

Height = V62 — 4.242642 ................. M1

=4.24 cm (shown)

(b) | Find the volume of the pyramid.

Volume

(c) | Find the total surface area of the pyramid.

Total surface area
=4(%><6><6><sin60°)+(6><6) .......... M1, M1

=98.4cm?(3sf) .ooouuennnn.. Al

ANSWEr (C)....vvvveeeeannen. cm? [3]
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20.| (@) | The box-and-whisker plot shows the distribution of the mass of 40 students in Sec 3.
= |
43 74
X 52 y
The range of the mass is 33 kg. 25% of the students weigh 47 kg or less and the
interquartile range is 18 kg. Find the value of x, y and z.
X=47 ......... Bl
Yy=65......... Bl
2=76.......... Bl
Answer (@) X=......... Y= V= e, [3]
(b) | The cumulative frequency curve shows the distribution of the mass of 40 students in
Sec 4.
Mass of students in Sec 4
45
40
35
n
T
o 30
o f
% 25 A
5 i
¢ 20 ,’
Q
£ V
2 15 i
7
10
5 )'d
s2ad
0 der” ||| >
0 10 20 30 40 50 60 70 80
Mass (kQ)

Bendemeer Secondary School
2022 Preliminary Examination / Sec 4E5N / Elementary Mathematics Paper 1 Page 14



Find the

(i) median,
57Kg coevennnn Bl

Answer (b)(1) ......c.ooeoviiinn. kg [1]
(ii) interquartile range, and
62-52=10kg.......... B1

Answer (b)(i1) .........ooeeinin.. kg [1]
(ii1) percentage of students who are above 55kg
2 X 100% = 62.5% ........... Bl

Answer (D)(I1) ....oeovevinininnn. % [1]

(c) | Make two comparisons between the mass of the students in Sec 3 and those in Sec 4. [2]
Answer (C)

The median mass of the students in Sec 4 is higher than the median mass of the students
in Sec 3. Hence, the students in Sec 4 are generally heavier than the students in
Sec3............ Bl

The spread of the mass of students in Sec 4 is smaller than the spread of the mass of
students in Sec 3. Hence, the mass of the students in Sec 4 is more consistent than the
mass of the students in Sec 3............ B1

End of Paper
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