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2

Mathematical Formulae

Compound interest

Total amount= P (1 + _r_
100

Mensuration
Curve surface area of a cone = 77/

Surface area of a sphere = 477"

Volume of a cone = %72'}’2}2

Volume of a sphere = -;lzz'r3

Area of triangle ABC = %ab sinC

Arc length =rf, where @ is in radians
Sector area = —;—rzﬂ, where 6 is in radians

Trigonometry
a b ¢
smA snB snC

a’ =b*+c* —2bccos A
Statistics
DS
D f

Standard deviation = \/ Z S - [Z ij

Mean =

2 \Xf
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3

1 (a) Calculate 87 , giving your answer correct to 3 significant figures.
3 2
J3.14-9.81°
ANSWET o.ioviiiiiiiiiiiiii e [1]

(b) The number of students in a school is given as 1200, correct to the nearest hundred.
Write down the minimum and maximum possible number of students in the school.

Answer Minimum = .............. , Maximum = ............... (2]

2 (a) Express 2160 as a product of its prime factors.

ARSWEF o, [1]

(b) Find the smallest number n such that 2160n is a perfect cube, where 7 is a positive
integer.

(¢) xisanumber between 100 and 150.
The highest common factor of x and 2160 is 10.
Find the possible values of x.

261
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4

3  Giventhat a=545x10" and b=5.35x10".
Expressing your answers in standard form, find the value of

(@) a-b,

ARSWEF oot (1]
() Jab.
ARSWEF oo [1]
4 Simplify 6=3x + 12x-24 into a single algebraic fraction.
4x+8 3x+6

ARSWEF ©oioiiviiiiiii i [3]

5  Simplify the following and leave your answer in positive index notation.

o ()
4y6

ARSWEF ..ooovviiiiiiiiiiii i 2]

262
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6 Solve the following equation.

| S
—_— = 2
@ 3
25-11
b =
( ) 8 % 2411

263

Answer

Answer

Answer
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7 (a) Solve the equation S 2 =1.

x-3 x*-9

ANSWEF oo [2]

(b) Given that x = 1% is the only solution to the equation 4x*> —ax+b =0, find the

values of a and of b.

Answer a=................ sy b= [2]
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7
8 (a) Factorise y =~x"-5x+14 into the form y=~(x+a)(x—-b).

ANSWer ..o 1]

(b) Hence, sketch the graph of y =—x” ~5x+14 on the axes below, indicating clearly

its intercept(s) and the coordinates of its turning point.

y
A
3 »X
(31
(¢) Write down the equation of the line of symmetry of the graph.
ARSWEF oioviinii ittt [1]
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8
9 In the quadrilateral PORS, the diagonals PR and SQ intersect at O such that OP = 0Q
and OR=0S.

S

(a) Show that ASPR and ARQS are congruent.

ATISWET e e e e e e e e et

266
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10
10 ABD is a triangle with AB=12 cm, AC =20 cm, CD =19 cm, AD = 37 cm and
BD =35 cm.
A
37
12 20
B C 19 D

(a) Prove that A4BC is a right-angled triangle.

................................................................................................... [2]
(b) Express the following as a fraction in its lowest term.
(i) sinZACD
ARSWEF oot [1]
(il) cos£LCAD
ANSWEF i e 2]
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11
11 The diagram below shows two geometrically similar closed cylindrical solids, X and Y.
The volume of Cylinder X is 216 cm® and the volume of Cylinder Y is 729 cm®.

Cylinder.Y Cviinder I

height of Cylinder X

(a) Find — - .
height of Cylinder ¥

ARSWEF o [1]

(b) Find the surface area of Cylinder Y if the surface area of Cylinder X is 800 cm?.

(c¢) If the mass of Cylinder Y is 5832 grams, find the mass of Cylinder X.

ANSWET ©oeceiiiiiiiiiiiiicc e, [2]
269
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14
13 The variables x and y are connected by the equation y =1—x’ +3x".

The table below shows some corresponding values of x and y, correct to 1 decimal place
where appropriate.

X 1 [ 05 o0 0.5 1 1.5 2 25 3
y 5 1.9 1 p 3 44 5 41

(a) Calculate the value of p, giving your answer correct to 1 decimal place.

ANSWEF oot [1]

(b) Using a scale of 2 cm to represent 0.5 units on a horizontal x-axis for ~1<x<3
and 2 cm to represent 1 unit on a vertical y-axis for —1< y <7. On your axes, plot
the points given in the table and join them with a smooth curve. [3]

(¢) Use your graph to find all the solutions of 1 —x" +3x”> =2.

ARSWEF L.iiiiie e [2]

(d) By drawing a suitable tangent, find the gradient of the curve y =1- x* +3x” at the

point where x = 2.5.

272
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16
(¢) () On the same axes, draw the line v=-2x+5 for —1<x<3. [2]

(i) Hence, use your graph to find the range of values of x such that
1—-x’ +3x*>-2x+5 intherange —-1<x<3.

ANSWEF oo [1]

~ End of Paper ~
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2
Mathematical Formulae

Compound interest

Total amount = P (1 + _r_)

Mensuration
Curve surface area of a cone = 77/

Surface area of a sphere =47~

Volume of a cone == é—ﬂ'r:h
4
Volume of a sphere = 3 T

Area of triangle ABC = %ab sinC
Arc length =76, where @ is in radians
Sector area = % 7’8, where @ is in radians

Trigonometry
a b ¢
sm4d sinB snC

@’ =b* +c* —2bccos A
Statistics
2 Jx
D f

> A _(fo}z

Mean =

Standard deviation =

> XS
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(@)

®)

(a)

()

(©)

3
6.71

Calculate ——
Y3.14-9.812

, giving your answer correct to 3 significant figures.

Answer ... —1.48.. e {1]

The number of students in a school is given as 1200, correct to the nearest
hundred. Write down the minimum and maximum possible number of students in
the school.

Answer Minimum = .....1150..... . Maximum = .....1249..... [2]

Express 2160 as a product of its prime factors.

2160
1080

540
270
135
45
15

5

1

2160=2*x3*x5 = - Bl

Answer ...........2160=2*x3*x5......... 1]

Find the smallest number » such that 2160r is a perfect cube, where  is a positive
integer.

n=2*x5
n=100 e B1

Answer .......c..co...e. n=100.............. [1]
x is a number between 100 and 150.

The highest common factor of x and 2160 is 10.
Find the possible values of x.

BP-277
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4
Answer ....... 110...... and ...... 130....... [2]
3 Giventhat a=5.45x10" and b=5.35x10".
Expressing your answers in standard form, find the value of
(a) a _b’
Answer .............. 4915x10™ ............. [1]
)  Jab .
Answer ..o L TIX10 [1]
4  Simplify 6-3x + [2x—24 into a single algebraic fraction.
4x+8 3x+6
6-3x 12x-24
4x+8  3x+6
= 6-3x x x+6 M1 (Change division to multiplication)
4x+8 12x-24
Q-0 3x+2) M1 (Factorisation)
4(x+2) 12(x-2)
_3(x=2) 3(x+2)
4(x+2) 12(x-2)
. Al
16
3
Answer . ............... e [3]
16

5  Simplify the following and leave your answer in positive index notation.

(a) (y_SJ_ 3
4 y6

i
N
N
o |,
N——

SRR

|

i

1

=

278
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(b)

6 Solve the following equation.

(@)

(b)

279

8 % 24)1
25—11 .

=2 M1

23+4n

5-n-(G+4n)=1
—Sn=-1

n=

W | —

8
ANSWer ..o 2
Yy
b3
Answer ...y [2]
Answer .....ovveeeveee.y=16..00ciiiii. [2]
Alternative solution
25-—11
8x24n =
25—/1 =16x24n
25—»1 — 24 x24n _____ Ml
5-n=4+4n
n=l ----- Al
5

BP-279
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()

Answer

Solve the equation 2. 2

—=].
x=3 x°-9

x 2
+ 2
x° -9
X 2
+ =
x—=3 (x+3)}x-3)
X(x+3)+2=(x+3)x-3)

=1

x=-3

X +3x+2=x"-9
3x=-11
_11

B Al
3

ARSwer ..o XS — e

values of g and of 4.

2
[x—z) =0 - M1
2
x* —3x+2=0
4
Ax* —12x+9=0 - Al

Answer .......

(b) Given that x = 1% is the only solution to the equation 4x’ —ax+5 =0, find the

(2]

BP-~280
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9

Answer ..o x==25 ...
In the quadrilateral PORS, the diagonals PR and SQ intersect at O such that OP = OQ

and OR=0S.

S

(a)

(b)

Show that ASPR and ARQS are congruent.

Answer
In ASPR and ARQS,

SR = RS (common line)

PR =0S (Given OP=0Q and OR=0S)
ZQOSR = ZPRS =30 (base £Ls of isos AOSR)
ASPR = ARQS (SAS)

e M]I: 2 correct reasons
e M2: 3 correct reasons
¢ Al: Correct congruence rule

Show that APOQ and ASOR are similar.

Answer

In APOQ and ASOR,
LPOQ= ZSOR (vert opp £s)
OP 0Q
oS OR
APOQ and ASOR are similar (SAS similarity test)

(Given OP=0Q and OR=0S)

e M1: 2 correct reasons
¢ Al: Correct similarity test

[1]

(3]

[2]

BP-282
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(¢) Hence, if RS=9 cm, OS = 5.2 cm and PQ = 4.5 cm, find the length of OP.

or_4s M1
529
OP=26cm - Al

Answer ... ... OP=26cm............. {2]

(d) If £PSQ=ZORS =30, find the value of
@ x

x=30"(APOQ and ASOR are similar A/isos A) - Bl
e Reject: Alternate angle

Answer .ooooovvveieinn. x=30" i, [1]
i) y.

y =180"-30"-30° -30" (sum of A=180")
=90 - Al
e Reject: Interior angle

Answer ..oy =907 (1]

(e) Hence, prove that the line PQ is parallel to RS.

Since ZSRP = ZQPR=30°,

by alternate angles, PQ is parallel to RS. --—-- B1
e Accept: Any properties of parallel lines

Answer .... Shown in the space above ..... [1]
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10 ABD is a triangle with AB =12 cm, AC =20 cm, CD = 19 cm, AD = 37 cm and

BD =35 cm.
A
37
12 20
B C 19 D
(a) Prove that AABC is a right-angled triangle.

(b)

284

BC=35-19

=16cm
AB® +BC* =12° +16°

=400
AC* =20°
=400

Since AB* +BC* = AC*, [M1 — show working]
by converse of Pythagoras Theorem, A4BC is a right-angled triangle. [A1]

Express the following as a fraction in its lowest term.
(1) sinLACD

sin ZACD =sin ZACB = —

ARSWer ......ccovvviiiieiins

w | W

(i) cosZLCAD

By cosine rule,

19° =207 +37° =2(20)(37)cos LCAD - Mi

207 +37° -19°
2(20)(37)

176

185

cos LCAD =

[2]

(1]

BP-284
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176
ANSWeEF .oovviiviiiiiiiin—— i [2]
185
11 The diagram below shows two geometrically similar closed cylindrical solids, X and Y.
The volume of Cylinder X is 216 cm? and the volume of Cylinder Y is 729 cm®.
Cylinder.Y Cylinder ¥
(a) Find hel'ght of Cyll.nderX .
height of Cylinder Y
1. v 216
= =3+ =3—
Il v, 729
2
== e Al
3
Answer; [1]
(b) Find the surface area of Cylinder Y if the surface area of Cylinder X is 800 cm?.
4, (LY
AX - lx
A 2
~_(3) L M1
800 \2
9
4,=7 (800)
=1800 cm* = - Al
AnSWer ................ 1800 cm’ ... .. [2]

285

(©

If the mass of Cylinder Y is 5832 grams, find the mass of Cylinder X.

3

Mass of X' g ’
5832

Mass of X g ’
Mass of Y

3

3
Mass ofX=(§j (5832)

=1728 ¢

BP~285
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(2]

12 Tap A, when turned on alone, can fill a tank completely in y minutes.
Tap B, when turned on alone, takes 12 minutes more to fill the same tank completely.

(a) What fraction of the tank is filled after one minute if only Tap A is turned on?

ymin fill 1 tank

1 min fill i tank = ----- Bl
¥

Answer . ...,

What fraction of the tank is filled after one minute if only Tap B is turned on?

(b)
y+12 min fill 1 tank
1 min fill tank  ----- B1
y+12
1
Answer ... [1]
y+12
(¢) Both taps are turned on at the same time. The tank is completely filled after 40
minutes. Form an equation in y and show that it reduces to y* —68y—480=0.
1 + ! = . M1
v y+l12 40
40(y+12)+40y =y(y+12) - Ml
80y+480=y"+12y - Al
y* —68y—480 =0 (Shown)
Answer .... Shown in the space above .... [3]

286
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(d) Solve the equation y* —68y—480 =0, giving your answers to 2 decimal places.

a=1, b=-68, ¢c=-480

| ~(=68)/(~68)" — 4(1)(-480)
Y= 2(1)

M1
L 686544

2
y=74.4474 or y=—6.4474
y=7445(2dp) or y=-6.45(2dp)

Answer ......y=T7445 or y=-645..... [3]

(e) Given that Tap A has a water flow rate of 20 ml per second, find the capacity of
the tank in litres, correct to nearest litre.
Alternative solution

Capacity = 74.4474(3)(60) w1 Capacity =744474(20)(60) -
1000 Mi
=89.33688 =89336.88 ml
=89/ (nearest litre) - Al =89/ (nearest litre) -
Al
Answer ....ccoeveeee 890 [2]

BP-287
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13 The variables x and y are connected by the equation y =1-x" +3x~.

The table below shows some corresponding values of x and y, correct to 1 decimal place
where appropriate.

-1 -0.5 0 0.5 1 1.5 2 2.5 3
5 1.9 1 p 3 4.4 5 B 1
(a) Calculate the value of p, giving your answer correct to 1 decimal place.
Sub x=0.5, y=1.625
p=l6(dp) - B1
Answer ......ceoo....p=16.... [1]

(b)

(c)

(d)

Using a scale of 2 cm to represent 0.5 units on a horizontal x-axis for —1<x<3
and 2 cm to represent 1 unit on a vertical y-axis for —1< y<7. On your axes,

plot the points given in the table and join them with a smooth curve. (3]

e B1l: Correct scale and axes labelled
¢ BI: Correct points plotted
e B1l: Smooth curve

Use your graph to find all the solutions of 1—-x° +3x* =2.

x=-0.53 or x=0.65 or x = 2.88 (£0.05)
e BIl: 2 correct values
o B2: 3 correct values

Answer ... x=-0.53 orx=0.650rx=2.88..... [2]

By drawing a suitable tangent, find the gradient of the curve y =1~x"+3x? at

the point where x = 2.5.

grad =-3.75 (£0.5)
e MI: Correct tangent drawn
e Al: Correct calculation of tangent

BP-288
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2

Mathematical Formulae

Compound interest

Total amount = P [ 1+-r—j

Mensuration
Curve surface area of a cone = 7/

Surface area of a sphere =47/~

Volume of a cone = é—m'zh
4 4
Volume of a sphere = §7rr‘

Area of triangle ABC = %ab sinC
Arc length =18, where @ is in radians
Sector area = % r*8, where @ is in radians

Trigonometry
a b c

shnd sinB sinC
a’ =k +c* —2bccos A4
Statistics
25
D f

Standard deviation = \/ Z‘if ;_ - (%?J

Mean =

BP~292
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3
4 3x . N
1 (a) Express -— as a single fraction in its simplest form.
x—6 x"—-12x+36
ARSWer .oooovviiii i, [2]
n+l _ An
(b) Simplify 2 - 2
ARSWEr ..ot 2]

293
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. Ix+2y 4 ;
(c¢) Given that xrey_2 , find X
3x-2y 3 y

ANSWEF oo [3]

2 Ahmad, Bala and Caleb each decided to buy a new car which was priced in the showroom
at $98 000.

(a) By selling each new car for $98 000, the sales representative would make a profit
of 10% on the cost price. Calculate the cost price of each new car.

ARSWEF .o e [1]

(b) Ahmad managed to negotiate with the sales representative and was given a
discount. Given that he paid $92 500 for his new car, calculate the percentage
discount he received.

ANSWEF oo i [1]

294
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5
(c) Under a hire purchase scheme, Bala was allowed to pay 50% of the showroom price

of the car as a deposit and the balance in equal monthly instalments of $1430 over
a period of 3 years.

Calculate the difference between what Bala has to pay under hire purchase scheme
and the price of the car at the showroom.

Answer

(d) Caleb traded in his old car and the sales representative gave him a $28 000 discount
towards the cost of the new car. He decided to take up a loan with a finance

company at a compound interest of 3.25% per annum, compounded monthly for 3
years. Calculate the monthly instalment he has to pay.

ARSWEF oot 3]
295
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6
3 (a) Inthesame axes below, sketch the graphs of
@  y=24, (1]
. 1
@i y=-. (1]
X
Y
A
> x
o

(b) Hence, state the number of solutions for the equation 2x° — 1 =0.

ANSWEF oo e [1]
4 (a) These are the first four terms in a sequence.
11 7, 3, -1,

(i) Find an expression, in terms of n, for the nth term, Ry, of this sequence.

AUSWEF ittt [1]

(ii) Explain why it is not possible for a term in the sequence to be a multiple of 4.

Answer .... Shown in the space above .... [2]

296
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7
(b) The first four terms in another sequence of numbers, T, T2, T3, T4, T ..., are given
below.
T =4+4=20
T,=4"+16=80

T, =4* +36=292
T, =4 +64=1088

() Find Ts.

ANSWEF . vii e [1]
(i) Find an expression, in terms of n, for the nth term, T, of this sequence.
ARSWEF .o 2]
(iii) Evaluate T>0. Leave your answer in standard form.
ANSWEF .oiniieiii i e 1]
(iv) Find and simplify an expression, in terms of n, for T,, ~T,.
ANSWEF . oeiii i 2]

BP~297



BP~298

8

(a) A construction firm has been employed to construct 30 pavilions in a park.
The firm has 10 workers who can build 25 pavilions in 15 days.

5

Assuming if all the workers work at equal rate, calculate
(i) the number of days the firm need to build the 30 pavilions,

(i) the additional number of workers the firm need to employ if it is given only
12 days to build the 30 pavilions.

ANSWEY oot 2]
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6  The diagram shows a plot of land ABCD in the shape of a quadrilateral.
A point Q is inside the quadrilateral ABCD such that it is equidistant from B and C, and
equidistant from BC and DC.

B
A .
C
D
On the diagram,
(a) construct the bisector of angle BCD, [1]
(b) construct the perpendicular bisector of BC, 1]
(¢c) find and label the point Q. [1]

300
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7 A straight line crosses the y-axis at the point 4(0,8) and the x-axis at the point B(6,0).

y
A
N8
O ®)
6.0 .
0 B
(a) Find the equation of the line 4B.
ANSWEF oo [2]
(b) Calculate the length of the line segment 4B.
ARSWEF o eeeeeiieiii et veee e [1]

(¢) Another line, which is parallel to the y-axis and which passes through the point
(9,0), meets 4B produced at C. Calculate the coordinates of the point C.

ARSWEF «eeeiieee et [2]

301
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8  The diagram shows the cross-section of 3 circular tins of the same size with centres P, Q
and R. The tins touch one another externally at L. M and N.

o

(a) (i) Show that ZPOR= %radians.

Answer .... Shown in the space above .... [2]

(i) Given that the area of APOR=6.93 cm’, show that the length QL is
approximately 2.00 cm.

Answer .... Shown in the space above .... [2]

302
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(b) Calculate the shaded area.

(¢) The circular tins are bounded together by a piece of rope ABCDEF..
Calculate the total length of the rope used.

ANSwWer ...ooooiiiiiii (4]

303
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9  The diagram shows the speed-time graph of a car which travelled from P to S.

4

75

60

Speed
(km/h)

10

00

(a) How long was the car travelling at constant speed?

ARSWEF oo [1]

(b) What is the distance travelled by the car from P to S?

ANSWEF <o [2]

(¢) What is the deceleration from Q to R in km/h*?

304

ABSWEF . o [1]
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(b)

16

(i) Find the total volume, in cubic centimetres, of the soda can.

ABSWEF oo

The material used to make the wall of the soda can must be carefully chosen such
that the total mass of each filled soda can is less than 620 g. The manufacture
manager of the soda can proposed to use an alloy which has a mass of 0.8 g for
every 1 cm? to make the can, If the thickness of the soda can is negligible, will you
accept his proposal? Justify your answer with suitable calculations.

Answer .... Shown in the space above ....

~ End of Paper ~

(6]
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2
Mathematical Formulae

Compound interest

Total amount= P | 1+ A
100

~

Mensuration
Curve surface area of a cone = 7r/

Surface area of a sphere = 477"

Volume of a cone = %m'zh
4
Volume of a sphere = -3—7rr'

Area of triangle ABC = %ab sinC
Arc length =18, where @ is in radians
Sector area = %rze , where @ is in radians

Trigonometry
a b ¢
smA smB snC

a =b*+c* =2bccos A
Statistics
D fx
> f

)C2 X :
Standard deviation = \/ Z % - (Z f J

Mean =

2 \Xf

BP~308
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3x

1 Express -
(@) Express = 0 e36

as a single fraction in its simplest form.

4 3x
x—6 x*—12x+36
_ 4 3x
T x—6 (x-6)
_ 4x—-6)-3x
T (x—6)
_4,\'—24—3.1‘

S (x-6)

x—24

. Al
(x—6)°

G 12

n+l _ 2n

b) Simpli
(b) plify s

ol _ o

25
_2"(2-1)
- 275

----- M1 (Factorise out 2", apply law of indices)

1
5

Answer ....oc.coveeiiii...
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4
_ 2y 4
(©) Given that 2272 =2 frna X
3x-2y 3 y
3x+2y 4
3x-2y 3

33x+2y)=4(3x—-2y)
Ox+6y=12x-8y

_____ M1 (Cross multiply)

14y=3x - M1 (Simplity like terms)
& Al
y 3

x
Answer ............. — e —

2 Ahmad, Bala and Caleb each decided to buy a new car which was priced in the showroom
at $98 000.

(a) By selling each new car for $98 000, the sales representative would make a profit
01 10% on the cost price. Calculate the cost price of each new car.

Cost price = %(98 000)

=89 090.9090
= $89 090.91 (2dp)

(b) Ahmad managed to negotiate with the sales representative and was given a
discount. Given that he paid $92 500 for his new car, calculate the percentage
discount he received.

98 000-92 500><

% discount = 53 000 100
=5.61224
=561%(3sf) = ----- Al
Answer .......ccccceeenen. 561 %ouceeriiiiiiiinnn, [1]

310
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(©)

(d)

5
Under a hire purchase scheme, Bala was allowed to pay 50% of the showroom price
of the car as a deposit and the balance in equal monthly instalments of $1430 over
a period of 3 years.

Calculate the difference between what Bala has to pay under hire purchase scheme
and the price of the car at the showroom.

Total amt paid = %% x98 000+1430(12)(3)  ----- Ml
=$100 480
Difference = $100 480 — $98 000 - Al
= $2480
Answer ........coo... $2480........ccevnnnnl [2]

Caleb traded in his old car and the sales representative gave him a $28 000 discount
towards the cost of the new car. He decided to take up a loan with a finance
company at a compound interest of 3.25% per annum, compounded monthly for 3
years. Calculate the monthly instalment he has to pay.

Amt loaned =$98 000—-$28 000

= §$70 000
3.25
y=—-
12
13
r=-—
48
n=12(3)
n=36
&)
48
Amtowed =70 000| 1+ ~—~=| - Ml
100
=$§77 158.6312
Monthly instalment = 771—5386632 ..... M1
=$2143.30 2dp) = ----- Al

Answer .........e...... $2143.30................ [3]

BP-~311
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(a) In the same axes below, sketch the graphs of
®  y=24, [
. 1
(i) y=-. [1]
X
L v \
¢ & i ».}’ Jx 2
%
( 4T
N
e \\
f‘f ‘/\..
£ %
/ 3
/ A

(b) Hence, state the number of solutions for the equation 2x’ 1 0.
X

Answer ...............o..... 2 [1]

(a) These are the first four terms in a sequence.

11, 7, 3, -1,
(i) Find an expression, in terms of », for the nth term, Ry, of this sequence.

R =a+(n-1)d
=11+ (n~1)(—4)
=15-4n - Al

Answer .............. R =15-4n............ [1]

(ii) Explain why it is not possible for a term in the sequence to be a multiple of 4.

R, =15-4n
=43-m+3 = -—--- Ml
4(3—n)+31s not divisible by 4, therefore it is not possible for the term to be

a multiple of 4. [B1]

Alternative solution
Since 15 is not a multiple of 4, but 4n is, then the sequence is not a multiple [2]

of 4. OR Since 15 cannot be divisible by 4, but 4n can, then 15—4n is not a

multiple of 4.
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"
(b) The first four terms in another sequence of numbers, 71, 12, T3, T4, Ts ..., are given
below.
T =4"+4=20
T,=4+16=80
T,=4"+36=292
T, =4 +64=1088
() Find Ts.

T,=4"+100 = 4196 ----- Al

Answer ........ T,=4°+100=419% ....... (1]
(ii) Find an expression, in terms of n, for the nth term, Th, of this sequence.
4,16,36,64
4(1%),4(2%),4(3%),4(4%)
Sequence = 4n*> - Bl
SIn=4""+4n> - Al
Answer ........... Th=4""+4n............ [2]
(iii) Evaluate T20. Leave your answer in standard form.
]120 :420+1 +4X202
T,, =4.3980x10"
=4.40x10%(3sf) - Al
Answer ............... 440%x10"................ [1]
(iv) Find and simplify an expression, in terms of n, for T, — 7 .
T;z+l - Tlll
=[4"" +4(n+1)’1- (4" +4n*) - M1
=4 + 4(n+1)* -4™ —an?
=4 L A(n® +2n+1)-4™" — 41’
=4 4" 1 8n+4 0 Al
Answer ... 4" —4" 4 8n+4 ......... [2]

BP-313
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S (a) A construction firm has been employed to construct 30 pavilions in a park.
The firm has 10 workers who can build 25 pavilions in 15 days.

Assuming if all the workers work at equal rate, calculate
(i) the number of days the firm need to build the 30 pavilions,

workers pavilion days
10 25 15
15
10 1 — M1
55 [MI1]
15
—x30
10 30 25 0 [Al]
=18
Answer ................ 18 days....c...cc...... (2]

(ii) the additional number of workers the firm need to employ if it is given only
12 days to build the 30 pavilions.

workers pavilion days
10 25 15
25
10 — 1
15
25
—x12
10 15 * 12
=20
10 20
2 2 12
=5 :10
5x3=15 [Ml] 10x3=30 12

Additional workers =15 —-10
= 5 workers [Al]

Answer ..............5 workers................ [2]
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(b) It is given that y is directly proportional to x’.
(i) When x=2,y=72, find the formula connecting y and x.

(in)

y=k(x)

2=k(2} Ml
k=9

y=9" = e Al

Answer ..o V=0x" [2]

Find the percentage increase in the value of y when the value of x is doubled.

Sub x,,, =2x,
y =k(@2x)’
y=k@®) M1
% increase = 2w Yol 100
Yoid
= M %100
k(x3 )
=700% 0 - Al

(¢) A map is drawn to a scale of 1 : 50 000.

)

(i)

Two towns are 28 km apart. Calculate, in cm, their distance apart on the map.

1 cm: 50000 cm

lem:0.5km
Distance apart = 28
0.5
=56cm = ----- Al
Answer ......coevininn. 56cm....ceceennnn.... [1]

A forest on the map has an area of 18 cm?. Calculate, in square kilometres,
the actual area of the forest.

lecm?:025km> - M1

Actual area =18(0.25)
=45km> = - Al

Answer ................ 45km*..iinnnn... [2]

BP-315
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6  The diagram shows a plot of land ABCD in the shape of a quadrilateral.
A point Q is inside the quadrilateral ABCD such that it is equidistant from B and C, and
equidistant from BC and DC.

B
A .
C
D
On the diagram,
(a) construct the bisector of angle BCD, [1]
(b) construct the perpendicular bisector of BC, [1]
(¢) find and label the point Q. [1]

316
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7 A straight line crosses the y-axis at the point A4(0,8) and the x-axis at the point B(6,0).

y
A
0,8
Ne®
(6.0
0 B
(a) Find the equation of the line AB.

Grad = 80

0—

= . Ml
3
y= ——i x+8 - Al
4
Answer..............y=—§x+8 ............. [2]
(b) Calculate the length of the line segment AB.

By Pythagoras Theorem,
Length =+/(0—6)* + (8 —0)’

=/(=6)* +(8)’

=10 units ----- Al

Answer ................. 10 units......co.ooeee. [1]

(¢) Another line, which is parallel to the y-axis and which passes through the point
(9,0) , meets 4B produced at C. Calculate the coordinates of the point C.

parallel to the y-axis, grad = undefined

Sub x =9 into y=—§x+8,

4
y=-3 (©)+8
y=—4 Ml
SCO,4) - Al
e Award B2 if student use counting method to get answer.

Answer ................. 9,4 .o [2]

317
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(b) Calculate the shaded area.

3
=2.094395 cm’

Area of sector QML = % (22)(£J ----- M1

Shaded area = Area of APOR — Area of sector

=6.93 —(2.094395>< 3) ----- Ml
=0.646815
=0.647cm*(3sf) - Al
Answer .......co......0.647cm* ........

(¢) The circular tins are bounded together by a piece of rope ABCDEF.
Calculate the total length of the rope used.

ABQC=27r—2(£J—£ ----- Ml
2) 3
==
3
. 2
Length of minor arc BC = 2(5 ﬂ'J ----- M1
_ar
3
4
Length of rope used =3 (TJ +34) - M1
=24.5663
=246 cm(3sf) - Al

Answer ................24.6cm..........

(3]

BP-319



BP-320

14
9  The diagram shows the speed-time graph of a car which travelled from P to S.

A

75
60
Speed
(km/h)
|
i
|
i
H} ! > T
1000 1012 1014 1015 °
(a) How long was the car travelling at constant speed?
Answer ............... 12 minutes............... [1]

(b) What is the distance travelled by the car from P to S?

Distance travelled = Area under graph

RO R

=177km - Al

Answer ................ 1775 km...cc.oeooee. [2]

(c) What is the deceleration from Q to R km/h??

2
&)
=_ 450
-.deceleration = 450 km/h? ----- Al

320
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(ii) Find the total volume, in cubic centimetres, of the soda can.

Total volume = Vol of cylinder — Vol of hemisphere

of S wmaof2] o

=366.7369 — 32.72492
=334.0119
=334em®’@3sHh 0000 e Al

Answer ... . 334 em’.,

(b) The material used to make the wall of the soda can must be carefully chosen such
that the total mass of each filled soda can is less than 620 g. The manufacture
manager of the soda can proposed to use an alloy which has a mass of 0.8 g for
every 1 cm? to make the can, If the thickness of the soda can is negligible, will you
accept his proposal? Justify your answer with suitable calculations.

Vol of soda can = L%J(:"M.Ol 19)

=3173113cm* 0 e M1
Mass of soda = Density x Volume
=1.2x317.3113
=380.77356 g - M1

Area of material used = Curved SA + BA + Area of top circle
=27(3.2)(11.4)+51.8048 + 7(3.2)*

=229.2106 + 51.8048 + 32.1699
=313.1853 cm* - M1

Mass of material used = 313.1853 x 0.8
=250.54824g = - M1

Total mass = 380.77356 +250.54824
=631.3218¢ - Ml

Since total mass 631.3218 g > 620 g, therefore the proposal is not acceptable. -- Al

Answer .... Shown in the space above ....

~ End of Paper ~
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