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Mathematical Formulae

Compound interest
Total amount = P(1+ LJ
100

Mensuration
Curved surface area of a cone = nrl
Surface area of a sphere = 4xr’

Volume of a cone = %nrzh

Volume of a sphere = gnr3

Area of triangle ABC :%absin C
Arc length =r@, where @ is in radians
Sector area =%r29, where @ is in radians

Trigonometry

a b ¢
sin A sinB sinC

a’=b*+c?-2bccos A

Statistics
> fx
M = =
ean ST
2 2
Standard deviation = \/ sz); —(é_];xj
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1 Simplify —2(-3x—4)+5.
—2(-3x—4)+5=6x+8+5
=6Xx+13 Bl

2 The ratio of interior angle : exterior angle of a regular polygon is 5:1.
Calculate the number of sides that the polygon has.

Exterior angle =

1 x180° = 30°
+5

360°

Number of sides = =12
30°

Bl

ANSWEL ...t sides [1]

3 A photocopier can photocopy at a rate of 30 double-sided papers per minute.

Calculate

(&) in minutes, the time taken to print 600 pages on double-sided setting,
600 pages = 300 double sided papers

Bl
Time taken = % =10 minutes

ANSWEN ..o minutes [1]
(b) the number of double-sided papers that can be photocopied in 1 hour.

1 hour =60 minutes
No. of pages printed = 30 x 60 =1800 Bl

Answer ............... double-sided papers [1]
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4 Asurvey was conducted to find out the preferred brand of mobile phone that secondary

school students like.

Preferred Brand of Mobile Phone
16

14
12

N o0

Samsung Apple Huawei Oppo

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

The y-axis does not start with 0. B1

Hence it looks like there are three times the number of students choosing Samsung than
Oppo, which in fact is only two times. B1 (14 students for Samsung, 7 students for Oppo)

...................................................................................................... [2]
5  Solve the inequality —2+x < 2—-3x < 9+4x.
—2+X<2-3x<9+4x M1: Split inequality
—2+x<2-3x AND 2-3x<9+4x
4x<4 AND -7 <7xX
X<1AND x>-1
n—l<xsl Al: (Don’t give if there is no AND)

ANSWET it [2]
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6 Find a possible set of integer values of a and b such that the lines x+y=1 and
ax+by=1

(@) do not intersect,
B1: Any integer values of a and b such that
a=bbuta=0,1 b=0,1

o
I
N

ANSWEE @ =....ccotiiiiiiiiiiiieneiiieeeeeeae,
D= [1]
(b) intersect at exactly one point.
a=1 B1: Any integer values of a and b such that
= a=b
ANSWEE @ =....coiiiiiiiiiiiiiieea e,
D = e [1]

7 Factorise 4ax” —4ay’ + 2bx* — 2by® completely.

4ax® — 4ay?® + 2bx? — 2by?

:4a(x2 —y2)+2b(x2 —yz)

:(4a+2b)(x2—y2) BL: (x+Yy)(x-y)
=2(2a+b)(x-y)(x+Y) B1

ANSWET .. [2]
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al® %
8 Simplify (FJ .

indices respectively

2419 Al: Must be in positive index notation

Answer

M1: Correct multiplication of power to the

9 Given that 25x125* =5, find the value of x.
25x125* =5

52x(5°) =5

5?x5% =5

523 _ 5!

n2+3x=1

ML1: Convert all bases to base 5 correctly

X=—=
3 Al

Answer X =
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10 Solve

>+ =4
(2—)() X—2
> >+ ! =4
(x—2)" x=2
5 - X—2
x-2)" (x-2)
5+x-2
(x-2

3+X

(o
3+x=4(x-2)
3+x=4(x"-4x+4)
3+x=4x*-16x+16
4x* -17x+13=0
(x-1)(4x-13)=0
x=1orx=3.25

=4

2

—~

4

M1: Common denominator (only accept
quadratic denominator)

M1: Factorisation or quadratic formula

Al
ANSWEN X = ... it e, [3]

11 (a) Express 1+x*—5X inthe form of (x+a)’ +b.

1+ x*=5x=x*-5x+1

AR

=(x-25)"~5.25

=[x+(-25)] +(-5.25)

B1: Must be this form

ANSWEL ..o [1]

(b)  Write down the equation of line of symmetry of the graph of y =1+ x* —5x.

Eqn of line of symmetry: x =2.5

4048/1/GE2/22
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(c) Write down the coordinates of intersection between the line of symmetry and the
graph of y=1+x*-5x.
Point of intersection is at the turning point.
(2.5,-5.25) B1

Answer (................ e ) [1]

12 The area of triangle ABC is 7.5 cm?. Two of the sides are of length 5 cm and 6 cm
respectively. Find the length of the third side.
Areaof A=7.5 M1: Using Sine Rule correctly

%(5)(6)sin6=7.5
sinf = 1
2

f=sin" 1 or 180°—sin™ 1
2 2

0 =30° or 150°

Length of third side

= |5 +67 ~2(5)(6)cos 30°

OR

/5% +62—2(5)(6)cos150°

- Length of third side=3.01cmor 10.6 cm  aA1: Both correct

M1: Using Cosine Rule correctly (FT)

13  The ldeal Gas Law
PV =8.3145nT

relates pressure P (measured in Pascal), volume V (measured in metres®), the number of
moles of a gas n (measured in moles), and temperature T (measured in Kelvins).

One mole of gas is found to exert a pressure of 101 325 Pascal at room temperature 293
Kelvins. Find the volume of the gas in cm?,
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8.3145(1)(293) M21: Correct substitution
101325
—0.0240 m® (3s.f)
= 24000 cm® Al
ANSWET ..o cm®[2]

14 A map of the United States of America has a scale of 1:8 000 000 .

(@) The length of the Mississippi River is 3766 km.
Calculate the length, in centimetres, of Mississippi River on the map.
1 cm : 8000000 cm

1cm: 80 km
80 km —>1cm

3766 km — % =47.075cm B1: 47.075

ANSWET ...t cm [1]

(b) The area of California on the map is 66.25 cm?.
Calculate the actual area, in square kilometres, of California.
1.cm : 8000000 cm M1: Using proportion

l1cm: 80 km
~.1cm? : 6400 km?
1 cm? — 6400 km?

66.25 cm’ — 66.25(6400) =424000 km? Al
ANSWET ... km? [2]

15 (a) nisapositive integer.
Show that, for all n, 6n° +25n+11 is not a prime number.
6n° +25n+11=(3n+11)(2n+1) Bl
For all positive integer n, 3n+11 and 2n+1
are also integers more than 1. Hence for all
positive n, 6n°+25n+11 is a composite
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10

number since it can be factorised into smaller B21: With the idea of factors more than 1
integers greater than 1.

...................................................................................................... [2]
(b) Hence, determine whether 16261 is a prime number. Show your working clearly.
6n%+25n+11=16261 M1: Can also use previous part to
6n% +25n—-16250 = 0 guess n=50 (No working required)
(n—50)(6n+325)=0
325

n=>50 orn=—-=—=(NA, since n is a positive integer )
6 Al (If solve equation never reject
By previous part, 16261 is a composite number. negative minus 1)

16  The diagram represents a plot of land, ABCD. The police is looking for a robber hiding
in the land.

Scale: 1 cm represents 1 km
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11

Here are the accounts from three witnesses:

Witness 1: The robber is located more than 6 km away from A.

Witness 2: The robber is located nearer to B than A.

Witness 3: The robber is located nearer to AD than AB.

[4]

Shade the region where the robber is hiding.
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17 = {integers X :1< x < 21}

{integers that are perfect squares}

g
A
B = {integers that are not prime numbers}
C ={integers that are divisible by 5}

(@) List down all the elements in A, B and C.
{4,9,16} B2

{4,6,8,9,10,12,14,15,16,18, 20} Minus one mark per mistake
{5,10,15, 20}

A
B
C

ANSWEE A = e
B =
Com [2]

A number is chosen randomly from &.

(b) Find the number of elements in BNC".
B ={4,6,8,9,10,12,14,15,16,18, 20} B1
C ={5,10,15,20}
BNC'={4,6,8,9,12,14,16,18}
.. Required number =8

(c) Hence, find the probability that the chosen number is not a prime number and is
not divisible by 5.

Required probability:E B1: Follow through from
19 part (b) answer, but
denominator must be 19

ANSWET e [1]
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18 (@) The prime factorisation of 450 is 2x3*x5°.
Express 648 as a product of its prime factors.

648 = 2° x 3* Bl

Answer 648 =...........ccciiiiiiiiiie [1]

(b)  Using your answer to part (a), determine whether 583200 is a perfect square.
Note that 450 x 648 = 291600
583200 = 2x 450 x 648 = 2° x 3° x 52 Bl
583200 is not a perfect square as the power
(exponent) of base 2 in 583200 is not an even
number. Bl

(c) Find the smallest integer n such that 450n is a multiple of 648.
. LCM (450,648)
450
_ 2°x3'x5°
 2x 3 x5’
=2°x3
-36 Bl

ANSWEN M= .. i, [1]
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19 (a) Thepoints A(0,2) and B(1,0) lie on the graph y=x*+ax+b.

Find the values of a and b.

Whenx=0, y=2:
2=b B1
Whenx=1, y=0:
0=1"+a+2
a=-3 Bl
ANSWEE A =it e,
D= [2]

(b) Cisanother point on the graph such that the gradient of line AB is twice the gradient
of AC. Find the coordinates of point C.
Method 1
Let C =(c,c*~3c+2)
Gradient of AB =2 x Gradient of AC B1: Gradient of AB

2-0 _, c’-3c+2-2
0-1 C
j M1: Formulating equation with gradients

2
2= Z(C —%c and solve
c

_¢-3
c
¢’ -3c=-C
c’-2c=0
c(c-2)=0
c=0 (NA, since will get back point A)JORc=2 a1
.C=(2,2°-3(2)+2)=(2,0)
Method 2

-1
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Let C=(x,Y)

Gradient of AB = 2 x Gradient of AC

2—0_2(y—2J
0-1 \x=0

SLYy=—X+2

Solve simultaneously with y = x* —3x + 2

X2 —3X+2=—X+2
x?=2x=0
x(x-2)=0

15

B1: Gradient of AB

M1: Formulating equations and solve
simultaneously

x =0 (NA, since will get back point A)OR x =2

.C=(2,2°-3(2)+2)=(2,0)

Al

Answer (............... e ) [3]

a

o — (12
20 Itisgiventhat AB=

(@) Find the value of a.
|BA|=|AB|=37

[Z)=

(-12)" +a® =37
144 +a* =1369
a?=1225
a=350ra=-35 (NA)

4048/1/GE2/22

j, a>0 and \ﬁ\zw units.

M1: Distance formula

Al

ANSWEN @ =.....ccoiiiiiiiiiiiiiiiieieennn, [2]
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(b) Cisapoint (0,10) and AB=DC.
Find the coordinates of D.
AB =DC

-12) L
(35}00—0'3 M1: OC —OD

000 )
o)
=

. Coordinates of D = (12,-25) Al
Answer (............... e ) [2]

(c) What type of quadrilateral is ABCD? Explain your answer.
-+ AB =DC
There is a pair of parallel sides with equal length.

. ABCD is a parallelogram. B1: Parallelogram
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21  The cumulative frequency curve shows the marks obtained by the 120 students in a recent
Mathematics Test. The maximum mark is 100.

A

120

7

100

/

[el)
(@)

(o2}
o

S
o

Cumulative frequency

N
o

/
o =t

v

0 20

40

60 80

Marks

100

(@) Complete the grouped frequency table for the marks obtained.

Marks obtained by students, x | Frequency
0<x<20 10
20 < x <40 34
40 < x <60 40
60 <x<80 28
80<x<100 8
[1]
(b) Calculate an estimate of the mean mark.
Required estimdle< x < 20
_ (10)(10)+(389(349< (£0) (40) + (70) (28) +(90) 8)
- A0 <X <605
1 60 < x<80
= 485 marks gg < x <100 B1: Accept 48.7 marks
ANSWET ..ot marks [1]

4048/1/GE2/22
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(c) Calculate an estimate of the standard deviation.
Required estimate

Iz (i)
J f (F]
_ \/(10)2(10)+(30)2(34)+(50)2(4O)+(70)2(28)+(90)2(8)_(48lj2 M1: Using S.D

120 3 formula
2
- \/2780—(48%
3

=21.1marks (3s.f)

Al

ANSWET .o marks [2]

(d) The passing mark is 50. Two students are chosen at random.
Find the probability that both of them passed.
Within 10% of 50 means from 40 to 60.

Required probability = (4—())( 39 ]

120 )\ 119
13
119 Bl
ANSWEL ...t [1]
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19
22  The diagram shows the speed-time graph of a particle.

Speed
(m/s)

-

100

30

, , > Time (s)
0 6 13 21
() Find the speed of the particle when t = 12s.
Let the speed of the particle whent =12 bev  M1: Equating gradients
v-30 100-30
12-6 13-6
ANSWEL ...t m/s [2]

(b) Find the distance covered before the particle starts to slow down.

Distance = Area under the graph from Os to 13s  M1.: Finding area under the graph using
1 correct formula
:(6)(30)+§(30+100)(13—6)
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[1]

Complete the distance-time graph of the particle.

(©)

Time (s)

—
-

N

Distance

(m)

e

4048/1/GE2/22
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23

W

C > D
In the diagram, ABC and AED are straight lines and BE is parallel to CD.

(@) Show that triangle ABE is similar to triangle ACD. Give a reason for each statement

you make.
ZBAE = ZCAD (Common angle) M1: Any two correct
ZABE = ZACD (Corresponding angles, BE parallel to CD) statements  with  complete
reasons
ZAEB = ZADC (Corresponding angles, BE parallel to CD)
.. By AA similarity test, AABE is similar to AACD A1l: Conclusion with test
...................................................................................................... 2]
(b) Show that BC = ﬁ [2]
ED AE
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By similar As,

AC AD

AB AE

AB+BC AE+ED
AB  AE

ﬁJrBC_AEJFED
AB AB AE AE

1+§=1+E
AB AE
_BC ED
""AB AE
_BC AB
""ED AE

22

M1: Correct ratio with corresponding sides

Al (AG)

(c) Acircle is drawn with points B, C and D on its circumference. It is further given
that angle BCD +angle BED >180° . Explain why point E is inside the circle.

If point E is on the circumference of the circle,
BCDE will be a cyclic quadrilateral. Due to
angles in opposite segments,
/BCD + /BED =180°.

Hence, E is not on circumference of the circle.

As E moves further away from the center of
circle, «BED will decrease in magnitude.
Since #BCD + ZBED >180°, E will be in the
circle.

B1: Accept drawing to aid explanation

4048/1/GE2/22
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24

P

O b B

OBC, ADC, AEB and OED are straight lines.
OA=a and OB=b.

OBzéOC, AE:EB=3:2 and OE:ED=1:1.

(@ Find OE in terms of a and/or b as simply as possible.

OF = OA+ AE
. 3
=OA+L AB ML: (TA+§E
- OA+>(0B-0A)
5

3
—a+2(b-
a+5( a)
2 3

=—a+-b Al
5 5

Answer: OE =

4048/1/GE2/22
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(b) Find the value of 2¢2 0T AOBE
area of BEDC
Let area of AOBE be x
3 M1: Using ratio of bases
.. area of AOAE = X (Ratio of bases) to find area of AOAE

. area of AOAB = g x and area of AAED = g x (Ratio of bases) OR

5 . Using ratio of bases to
-.area of AABC =2 > x | =5x (Ratio of bases) find area of
AAED or AABC
.areaof AOBE =~ x 2
areaof BEDC ¢, 3, 7
Al
ANSWEL ...t [2]
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25
A
o B
C
AC is a diameter of a circle with centre O. AC =+/2r and AB=BC.
COB is a semi-circular arc, centre P.
What percentage of the circle is not shaded?
ZABC =90° (Right angle in semicircle) ~ B1: Need to show ZABC =90°
" AB =BC,
(ABY +(BCY =(2r)
2(BC)" =2r?
2
(BC) =r’ M1: Finding AB or BC
~.BC =r (Reject -ve)
OoC= 1 AC = Q r
2 2
1 r
CP=PO==BC=-—
2 2
-+ OC? =CP? + PO?
.. By converse of Pythagoras' Theorem,
Method 1: AOPC is aright angled A. B1: Need to show
Method 2: AOPC is aright angled A

4048/1/GE2/22 THE END
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Note that P and O are midpoints

of BC and AC respectively.

.. By midpoint theorem,

OP is parallel to AB,

and ZOPC = ZABC

ZABC =90° (Right angle in semicircle)
.. Z0PC =90°

.. AOPC is aright angled A.

Percentage of circle shaded
_ Sector OPC —Triangle OPC
Area of big circle

GGG

x100%

T
16 8,100%

= 4.542252845%

Percentage of circle shaded =100% — 4.542252845%

= 95.5% (3s.f)

M1: Using midpoint theorem

Al: ZOPC = ZABC

B1l: Need to show
AOPC is aright angled A

M1: Correct percentage formula with
the relevant shapes found using the
correct formula (FT)

Al

ANSWEN .ot % [5]
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