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Mathematical Formulae

Compound Interest

n
Total amount= P (1+ L)
100

Mensuration
Curved surface area of a cone = nrl

Surface area of a sphere =4 nr2

Volume of a cone = %nrzh

Volume of a sphere = gnr3

. 1 .
Area of a triangle = > absinC

Arc length = r@, where @is in radians

Sector area = %rze , Where @is in radians

Trigonometry
a b C

sinAzsinstinC

a’?=Db?+c%-2bccos A

Statistics

Mean = Z_fx
> f

Standard deviation =

-3
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Answer all the questions.

It is given that M is a prime number and is a digit of the number 508 M45.

If the number, correct to 3 significant figures, is 509 000, find the maximum value of M.

Answer M= .......... Toeeinnnn. [1]

Simplify 3+2(3x-2)".
3+2(3x-2)’
=3+2(9x* ~12x+4)

=3+18x*-24x+8
=18x*-24x +11

ANSWer ............. 18x* —24x+11.......... [2]

/49 .

2X
Solve the equation Gj

2X
3
7

7—2)( — 3 72

Answer X = —-= [2]
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4 (a) Factorise 3y** +6y®completely.

3y* +6y*°
=3y*(y*+2)

(b) Factorise 20pqg—15sq+ 3sr —4pr completely.
20pg —15sq +3sr—4pr
=5q(4p—3s)+r(3s—4p)
=5q(4p—3s)-r(4p-3s)

=(4p—3s)(5q-r)

Answer ............ (4p—3s)(59—r)......... [2]

3n’-8n-3 5n-3
+

5 Express
P 9—n? n+3

as a single fraction in its simplest form.
3n*-8n-3 5n-3
+

9-n? n+3
:(3n+1)(n—3)+5n—3

(3-n)(3+n) n+3
:—(3n+1)(3—n)+5n—3

(3-n)(3+n)  n+3

~ —=3n-1+5n-3
3+n
_2n-4
3+n
2n—4
Answer .........——........ [3]
3+n
Methodist Girls’ School Mathematics Paper 1 Sec 4 Preliminary Examination 2023
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6 Given that x satisfies the inequality % x—(x-2)< %(ZX —3)-5, find the smallest value

of x if x is an integer.

1

3
“x—(x-2)<=
5 X (x-2)

4(2x—3)—5
2x—4(x—2)33(2x—3)—20
2X—4x+8<6x-9-20
—2X—6x<-29-8
—8x <-37
X>4.625

Answer X =......... 5., [3]

7 It is given that 90° < A<180°and sin A= %
(@) Find the value of A.

A=180°-sin™ (l)
25

=180°-16.260...°
~163.739...°
=163.7° (1dp)

(b) Without the use of the calculator, find the numerical value of cos A.

X = /252 — 72
=24

COSA= —ﬁ
25

ANSWer .................. —— e, [2]
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8 The time, t seconds, taken to download a file from a computer is inversely proportional
to the internet connect speed, v Mbps. When the speed is 250 Mbps, the time taken is 4

seconds.

(@)  Sketch the graph of t against vin the axes below. [1]

tl

A

»
»

0

1%

(b)  Find the time taken to download a file when the speed is 160 Mbps.

k

v

k =4x250
=1000
1000
v
1000

160
-6.25

t=

t

Answer .......... 6.25....... sec [2]

(c) Ifthe speed is increased by 25%, find the percentage change in the time taken.

=X
\Y
Lok
5v
4
t =—t
5

Percentage change =— % x100%

=-20%

Methodist Girls’ School
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9 (a) On the Venn Diagram, shade the the region which represents X' v Y". [1]

(b) . 7

From the Venn diagram above,

(i)  write, in set notation that illustrates the relationship between A and B.

Answer BA [1]

(i) write down the set notation that represents the shaded region.

Answer ...... A UB.......... [1]
10 Itis given that & ={x:x is an integer and 0 < x <15},
P ={x: xisaprime number} and
Q ={ x: xisdivisible by 3 or 5}.
List the elementsin P' n Q.
P'={1,4,6,8,9,10,12,14,15}
Q={3,56,9,10,12,15}
P'nQ ={6,9,10,12,15}
Answer {......... 6,9, 10,12,15............ } 2]

Methodist Girls’ School Mathematics Paper 1 Sec 4 Preliminary Examination 2023
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11 The graph shows the price of 1 kg of apples in Country X from 2010 — 2020.

Price/kg (S)

2010 2015 2020

Year

(a)  State the misleading feature of the graph.
Answer The vertical axis does not start at zero [1]

(b)  Explain how this feature affects the reader’s interpretation of the graph.
Answer

The graph misleads the reader thinking that the price of apples in 2020 is thrice that of

2010’s when it is only about twice. [1]
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12 Consider the pattern,
L;:32-22=3+2=5
L4 —32=443=7
L3:52—42=5+4=09
L;:6*—52=6+5=11

Ly:
(i) Write down L, of the pattern. [1]

L, :(n+2)° —(n+1)"=n+2+n+1=2n+3

(if) Explain, with calculations, why 1137 is a term of the sequence 5, 7,9, 11, .... [2]
2n+3=1137
n=>567

n is an integer. Hence 1137 is the 567" term of the sequence.

(ilf)  Find the exact value of Ly + L2 + L3 + ... + Lo

101° - 2% =10197

Answer ...... 10197............ [1]

Methodist Girls’ School Mathematics Paper 1 Sec 4 Preliminary Examination 2023
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13

The numbers 720 and 1575, written as the products of their prime factors are
720=2*x3*x5and 1575 =3"x5° x 7.

(i) Find the largest common factor of both 720 and 1575.
HCF = 3*x5 =45

Answer ................ 45. . ...l [1]
(i)  Find the smallest whole number that is divisible by both 720 and 1575.
LCM = 2" x3* x5° x7 = 25200
Answer .......... 25200

............... [1]
(iii) When the product of 720 and 1575 is divided by p, the result is a perfect square.
Find the smallest integer value of p, where p > 0.
2'x3 x5 x3F x5 x7  2'x3'x5°x7
p o
S p=5x7=35

Answer p =

Methodist Girls’ School Mathematics Paper 1

Sec 4 Preliminary Examination 2023
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14 (i)  Express —x*—6x—10in the form a(x— p)2 +q, where a, p and g are integers

(i)  Sketch the graph of y =—x*—6x—100n the axes below.

Indicate clearly the coordinates of the point where the graph crosses the y-axis
and the turning point. [1]

v

\ ‘{}: ~\-by-10

(iii)  Hence, explain, without solving, why there are no solutions of x when
—x*—6x=10.

Answer —x?—6x-10=0

There are no solutions as the curve does not intersect the x-axis as shown above. [1]
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15 The following stem-and-leaf diagram shows the duration of each of the 20 calls, in

minutes, made by Tammy using her mobile phone on a certain day.

Stem Leaves

1 344579

2 01256679
3 1

4 4 6

5 1

6 2R

Key: 1| 3 means 13 minutes

(i)  Find the percentage of calls that are shorter than 31 minutes.
Percentage

= 14 x100%
20

=70%
Answer ......... 70...% [1]
(i) Find the median call duration.
median call duration
_ 25+26

2
=25.5min

Answer ......... 255...... min [1]
(iii) Given that the range of the duration of the calls made is 52 minutes.
Find the value of R.

Answer ......... 5. [1]
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16 The table below summarises the number of spam calls received by 80 elderly males of a
community club in a month.

No. of spam calls 5<n<10 10<n<15 15<n<20 20<n<25
Frequency 30 24 15 11

(i)  Calculate an estimate for
(@) the mean number of spam calls received,

Answer ......... 12.9375......... [1]

(b) the standard deviation.

Answer ......... 5.26 (3sf)......... [1]

(i)  The survey is also conducted for 80 elderly females at the community club. The
mean number of spam calls received is 16 calls and the standard deviation is 9
calls.

Make two comparisons between the results of the survey conducted for the elderly
males and females.
Answer

The elderly females received more spam calls in the month as compared to the
elderly males as they received a mean number of 16 calls.

However, the results from the elderly males are more consistent as it has a
standard deviation which is about 3.74 calls lower than that of the elderly
females. [2]
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17 A container is made up of a cube and a right-angled triangular prism.
Each side of the cube is 10 cm and EB = EA.

(@)

(b)

CA— D
10 cm
B 4 N \\L_ E
A

Find the volume of the container.

Volume of container
. %(10+ 20)(10)x10

=1500 cm®

Answer ............ 1500........ cm?® [2]

Water is poured from the top at a constant rate and fills the container in 30
seconds.

Sketch the graph showing how the depth of the water varies with time. [1]
204
m o
: } t >
0 10 20 30

Time (f seconds)

Methodist Girls’ School
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18 In the diagram, BA = BC, ZABE = #DBC and Z/BEC = Z/BDA.
Prove that the triangles ABD and CBE are congruent.

A E

Answer

/ABE = ZDBC (given)
/ABD = Z/ABE + ZEBD
= /CBD + £ZEBD
= /CBE
AB =CB (given)
/BEC = ZBDA (given)
.. AABD = ACBE (AAS)

[3]
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19 The points A, B and C are vertices of a triangle. The point Ais (2, 7) and the gradient
of the line AB is—3.

(a) Find the equation of the line AB.

y—7=-3(x-2)
y=-3X+6+7
y=-3x+13

Answer ...... y=-3x+13........... [2]

(b) The equation of the line BC is 2x +y = 17.
Find the coordinates of B.
—3x+13=17-2x
-X=4
X=-4
y=17- 2(—4)
=25

B(-4, 25)

Answer ...... (-4,25)........... [2]

(c) Find the length of AB.

AB=(2+4) +(7-25)
~18.9736...
=19.0 units (3sf)

Answer ......... 19.0...... units [2]
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20 2 regular polygons A and B have n sides and 2n sides respectively.
The size of each interior angle in polygon A is 300% greater than the size of each

exterior angle in polygon B.
(1)  Find the number of sides polygon A has.
180(n-2) :4[360)
n 2n
180(n-2) =720
n-2=4
n==6

Polygon A has 6 sides.

(i) Hence, find the size of an interior angle in B.

Size of interior angle in B
~180°(12-2)

Y

=150°

Answer........... B.cvvennnn. [2]
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21 ABCD is a trapezium, with side AB parallel to side DC. M is a point on BC such that
3CM =BC. The lines DC and AM produced meets at N.

A

N C D

(@) Show that AABM and ANCM are similar. [2]

/BAM = ZCNM (alt.£s)
Z/BMA=ZCMN (vert. opp. £5S)
.. AABM is similar to ANCM

(b) Show that 2NC = AB. [1]
Answer

Since AABM is similar to ANCM
NC CM 1

AB MB 2

Hence 2NC = AB (shown)

(c) Calculate the value of

area of AABM
area of ANCM '

area of AABM (2)2

area of ANCM B I

Answer ...........4......... [1]

area of ANBC

area of ANBA
area of ANBC  area of ANBC _area of ABNM

area of ANBA  area of ABNM 8 area of ANBA

(i)

Answer % ............... [1]
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22 A packet of 15 sweets contains 2 different flavours. There are 7 strawberry-flavoured sweets
and 8 lime-flavoured sweets in the packet. Two sweets are taken from the packet at random,

without replacement.

(i)  Complete the tree diagram to show the probability of the possible outcomes. [2]

First sweet Second sweet

‘
ﬁy Strawberry
{7J Strawberry
el
¥ \
1% 7

Lime
. [l ] Strawberry
\ 7 \2
(EJ Lime
= \
A
14 [ 2 } Lime

(1)  Hence, find the probability as a fraction in its simplest form, that

(@) both sweets drawn are the same flavours,

P (same flavours)

5l )8l

_7
15
7
Answer ............ — e [2]
15
(b) at least one sweet is strawberry-flavoured.
P (at least one sweet is strawberry)
_ 1&(1)
15\ 2
_u
15
Answer ............ o [2]
15
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3 0
23 Point A has the position vector (J and point B has position vector (11].

(i) Calculate \E\ .

AB=DO+0B
O Eee
“l7)
=5 units
(-3
1
Answer ......... 5...... units [2]

(if) Given that the point C is (-3, 15), using vectors, explain why B is the
midpoint of AC. [3]

f 35 fy =

Since 2—(? :%, and A is a common point, A, B, C are collinear .

Hence B is the midpoint of AC.

Methodist Girls’ School Mathematics Paper 1 Sec 4 Preliminary Examination 2023



Page 21 of 24

24 In the scale drawing, triangle PQR represents the positions of three shops.

P Scale: 1:10 000

(@) A new shop is to be built at A where it is equidistant from the points P and R and
equidistant from the line segments PR and QR.
Q) On the scale drawing, mark the point A. [2]

(i) Find, in square metres, the actual area of triangle APR.

l1cm: 100 m
Size of AAPR

_ %(2.3x100)(11.7x100)

=134550 m?

127600 < x m? <141600
Answer ...... 134550......... m? [2]
(b) A new community centre, C is to be built inside the triangle PQR such that the
bearing of C is 075°and 500 m from Q.
Mark the point C on the diagram above. [1]
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25 A car dealer priced a car at $189 500 and offered the following 2 payment schemes:

Scheme A: Cash Payment with 10% discount.
Scheme B: 30% deposit and $2519 monthly instalments for 5 years.

Peter bought the car under scheme B.
(a) Calculate the total amount of money Peter paid for the car.

amt. paid = %(189500) +2519(5)(12)
=$207990
Answer $......... 207990........... [2]
(b) Peter claims that he had paid more buying the car using scheme B as compared to
scheme A. Do you agree with Peter? Justify your answer.

amt. (Scheme A) = ﬂ(189500)
100

=$170550
Difference= 207990 -170550
=$37440

Answer
| agree with Peter because he would have spent $37440 more as shown above.
[2]
(c) Calculate the simple interest rate per annum Peter was charged for scheme B.
Total instament = $(2519x5x12)
=$151140
70(189500)

151140~ 2 (189500)= — 100
100 100

x Rx5

18490x100 _
5x132650
R =2.7877...=2.79 (3sf)

Answer ......... 2.79........... % [3]

~ End of Paper ~

Methodist Girls’ School Mathematics Paper 1 Sec 4 Preliminary Examination 2023



Page 23 of 24

Blank Page

Methodist Girls’ School Mathematics Paper 1 Sec 4 Preliminary Examination 2023



Page 24 of 24

Blank Page

Methodist Girls’ School Mathematics Paper 1 Sec 4 Preliminary Examination 2023



