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Compound interest

Mensuration

Trigonometry

Statistics

rotal amount = r[r - #)'

Curved surface area ofa corre= nrl

Surface area ofa sphere : 4firz

Volume of a cone : ln'h
3

Mathematical Formulae

Volume of a sphere: fir'

a b c

sinr4 sinB sinC

a2 =b' +c' -ZbccosA

4
;
J

Area of trian gle ABC: LabsnC
2

Arc length :r0 ,where d is in radians

1

Sector area = L r'0 - where d is in radians
2

Mean:#

IF;; rilY
standarddeviation = lff-1fr )
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1. Calculate
4n2 -152

0.63

Leave your answer to 4 decimal places.

Answer all the questions.

Answer t1l

2. Factorise 9x2 +12x-12.

Answer l2l

3. The sine ofan angle is0.427.

Give two possible values for the angle"

Answer ............ or ............... [2]
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4. 8 students took a test and their marks were recorded as follows.

810913 109x
The modal score for the 8 students is 10 and the median is 9.5.

Ifthe range of the scores is 5, and x < y, determine the values ofx andy.

Answer x =

v

5. A sum of money was shared among Allan, Ben and Chloe.

Allan receives 3 of the mooey and the rest was shared among Ben and Chloe in the ratio 3:2.5-
Find the ratio of the money received in terms of Allan's : Ben's : Chloe's.

Answer 121
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6. Jobn is making two rectangular flower beds.

The dimensions of the larger rectangle will be four times the dimensions of the smaller

rectangle.

There is going to be the same depth ofsoil in each flower bed.

John needs 120 kg of soil for the larger flower bed.

Work out how much soil John needs for the smaller flower bed.

Answer ke [2]

7 , = E for a particular v alae of w and d.

If w is increased by 20o/o, ar,d d is decreased by 10%, determine the percentage change in Z.

Answer o/o 
[2]
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8. Jamie is using the quadratic formula to solve a quadratic equation

She substitutes values into the formula and correctly gets

-9rsl-48
6

Find the quadrafic equation that Jamie is solving, giving your answer in the form

axz + bx + c = 0,where a, b and c are integers.

Answer .............................. t2l

xo

9

hm

dm

A ladder is leaning against a vertical wall as shown in the diagrarn.

The bottom of the ladder is d metres from the wal1.

The top ofthe ladder is fr metres above the ground.

The angle between the ladder and the ground is xo .

(a) Some safety instuctions say it is safe to climb the ladder when ft : 3.5d.

Determine the value of x when i = 3-5d.

Answer tzl
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O) Some different safety instructions say the angle between the ladder and the ground

should be 70o . The ladder is then moved so that x : 70" .

Without firther calculations, how does this change in angle affect the height, i metres,

ofthe top ofthe ladder above the ground?

ttl

10. The table shows pairs ofvalues of,r and1.

x 4 5

v 400 625

(a) Which of the following statement is correct?

Statement A: y oc x

Statement B: ya.r2

Statement C: ycx3

(b) Write a formula fory in terms of x.

Answer Statement tll

Answer t2l

I
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11. Simplifu.

(a) 3+ p(z- p)

(b) 9x-o
l.+-x'
2

Answer tll

Answer 12)

lZ. Solve the inequalities x-3 .l *-Z='*rl8 and state the integervalues ofx that satisff26
them.

Answer t3l
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13. A bag contains 12 blue marbles and 8 red marbles.

(a) A marble is chosen at random and then replaced.

What is the probability that it is a red marble?

(b) How many red marbles must be placed in the bag so that the probability ofchoosing a

red marble would be 1 ?
5

Answer

Answer

tll

t2l

14. Express as +-+= a single fraction in its simplest form.' x-3 x'-9

Answer t3l
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15. A train 180 m long passes through a tunnel.

The average speed of the train is 42 hn/h.

(a) Express 42 kn/h in m/s.

Answer

(b) The train passes through a 2,4 lon tunnel.

Calculate the time for the train to completely pass through the turmel.

Give your answer in minutes and seconds, to the nearest second.

rn/s tll

Answer.........min............s l2l

16.
-. 2c+b

ab" +c=-
a

Rearrange the formula to make c the subject.

Answer t3l
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17. (a) Factorisecompletely 3ax+l2by-9ay-4bx.

Answer

(b) Show that (zn+s)'-l is a multiple of 3 for all integer values of r,

Answer

t2l

l2l

18. The timings of 16 students running a 100 metre race is recorded below,

Time, x seconds 12 < x <1.3 13<x<14 14<x<15 l5 <.r < 16

Frequency J 5 6 2

(a) Calculate an estimate for

(l) the mean running time of the students,

Answer

(ii) the standard deviation of the rurning time.

s [1]

Answer .. .. .. .. . .... . .... .. . .. ... . s [2]
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(b) It was found that there was a mechanical error in the stopwatch used to time the run.

An actual 10 seconds is measwed as 9 seconds by the stopwatch.

Explain how the mean will change after the adjustment.

t1l

19. Express as a product of prime factors, 168=23x3x7 and A=2P x33 x5 '

Using the above ir:formation, find

(a) the smallest integ erc m and nsuch that 'U?' t, a perfect square and rz > n,
\ln

Answer m =

n

(b) the value ofp and ofl given that the highest common factor of 168 and A is 12

Answer p =

t2l

A = ........................... t2l
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20.
A

2m
F

3mB

4m

D

The diagram shows a shape IBCDEF.

All the comers ofthe shape are right angles.

ED = 4 m, AF:2mandAB =3 m.

The perimeter of the shape is 38 m,

Find the area of the shaded part ECAF of the diagram.

E

Answer m2 [4]
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21, The points P and Q have coordinates (7,2) anA (6, -3) respectively

(a) Determine if the line y+5x=4 is parallel to PQ-

Answer

t2l

t1l

t2l

(b) (i) Find the column vector PQ.

(iD Find lPot*

Answer

Answer
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'r',
A

Y

B

In the diagram, tri angle ABC is an equilateral triangle.

X, Y ard Z lie on lircs AC, AB and BC respectively and AX= CZ - BY.

(a) Prove that triangle lXf is congment to friangle CZX.

Answer

(b) Determine if triangle XYZ is an equilateral triangle,

Answer

C
Z

t3l

t2l



BP - 500

23. K

J

P

In the diagram, O is the centre of the circle. P , N , L anld J lie on the circumference of the

circle. The lines P.,r and NZ are extended to meet at i(. The lines "/Z and PN are extended to

meet at M. Angle .IIK is 40" , angle LMN is 30' and angle..I(Z is x'.

Write down an expression, in terms of x, for

(a) (i) angle PJM,

Answer

(ii) angle PNZ.

Answer

O) By considering tri angle JMP, form an equation in x and solve it.

M

N

t1l

t1l

Answer x = t2)
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24. P O

In the diagram, PpR,! is a trapezium where ,p? = +a and B = n.

A point 7r lies inside the trapezium tvhere QT :N = 4'.5 .

.ii is twice the lenglh of PQ.

(a) Express, as simply as possible, in terms ofa and/or b,

(D

Answer

4a

R

b

,s

-)
QS

-+
(iD QT

O) Determine whether P, 7 and R lie on the same shaight line.

Answer

tll

Answer .............................. t1l

t3l
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25.
P

D
In the diagram, a regular heptagon and regular pentagon are fitted together atthe edge AE.

PAR and SEQ are straight lines.

Find angle TfiD.

Answer

o

Cs

tsl

o
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26. The table below shows the diskibution of tkee tlpes of apartments in three blocks of flats

3-room 4-room 5-room

Block 1 10 20 50
Block 2 25 45 l0
Block 3 30 50 20

The information can be represented by the matrix T =

l0 20 50

25 45 t0

30 50 20

The floor areas of the 3-room, 4-room and 5-room apartments are 60 m'?, 90 nr2 and 110 rn2

respectively and this information can be represented by the matrix A =

(a) Evaluate TA

Answer

(b) Explain what the elements in TA represent.

60

90

110

12)

ttl

(c) Maintenance fees are charged based on the floor area ofthe apartments in the tkee

blocks of flats. The maintenance fee rates ($/m2) for Block 1,2 afi3 are are $3, $4,

and $6 respecfively. Write down a lx3 matrix C to show the maintenance fee rates for

the tkee blocks of flats.

Answer tll
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(d) Hence, using matrix multiplication, find the total estate management fee for these three

blocks of flats-

Answer t2l

27. (a) The first four terms ofa sequence are 5, 9, 13 and 17.

The sum ofthe first r terms ofthis sequence is given by an2 +bn .

(i) When n: l, a+b=5.

Show that 4a +'2b =14 .

Answer

(ii) Solve a+D=5

4a+2b=14.

Answer a =

tu

b : ........................... l2l
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Answer .. .. ....... .. . . .. .. . . .... ... . t2l

- End of Paper -

O) The nth term of another sequence is n2+4.

Anthony says,

"The nth term of the sequence is always a prime number when z is an odd number."

Anthony is wrong.

Give an example to show that Anthony is wrong.
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Mathematical Formulae

Compound interest

Mensuration

Trigonometry

Statistics

Total amount = P

Curved swface area of a cone = rrl
Surface area of a sphere : 4rr2

l-
Volumeofacone=:nr'h

,

t
Volume of a sphere = lpl

3

Area of trianele ,4,8 C = !absinC-2
Arc length =rd, where d is in radians

Sector area = 1r'd . where d is in radians
2

abc
sin I sin-B sin C

a' -- b' + c' -2bc cos A

LT
Zr

1+ r
100

Mean =

Standard deviation = zt*'(zt\'z7-l*)
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I (a)

Answer x = t2l

(b) Simptfu (c'6) ab
l
2 ( )

-3x

Answer . tll
(c) (i) Express x2 +11r-15 in the form (x+ a)' +b

Answer .............................. tl]
(ii) Hence solve the equation x'z + I lx - 15 = 0 , giving your answers correct to two

decimal places.

123
Solve 

-+- 
= 

-.
x-l x-2 x-3

I

Answer x =.......... or............ [3]
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3a2 +l2a-36(d) Simpliff
ab-2b+a'-2a

Answer t3l
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2 (t) Abigale has two possible options to invest a sum of money for 3 years.

Account A pays compound nterest 60/o,8%o atd,lloh for the 3 years respectively.

Account B pays compound interest l0o/o, 8o/o a::rd 60/o for tbe 3 years respectively.

Explain which, if any, is a better choice for Abigale's investment.

itl

(b) An amount of$3750 was placed in an account that pays simple interest.

After 3 years, the balance was $4620.

(i) Find the rate of interest.

Answer % t2l
(ii) Ifthe same interest is paid using compound interest, calculate the balance in the

account after the same time period.

Answer $ t2l
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(c) On I June 2022,8en changed 5$6200 into American dollars.

The exchange rate between American dollars (US$) and Singapore dollars (S$) was

US$l = S$1.37.

(i) Calculate the amount of American dollars he would receive.

AnswerUS$

(ii) On a trip to the USA, Ben bought a tablet for US$1899 from a departmental store.

When Ben bought the tablet, the store made a profit of 8%o.

Calculate how much the store paid for the tablet.

AnswerUS$ t2l

l2l
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3 The cumulative frequency graph below shows speeds in hnlh of cyclists passing a certain
point during arace.

60

50

l0

I
I

L
I

i:J

l- .-l
...1.:...:.

t. . ;
ll

I -i..,..: . I.1
.:. I
,l" " " -.1'T'

. .:...1.

+.
t.

_t- .

I

: ,:--l- .: j , I'l :' I
- "' -'- t- - - -''-i-':''t'
-'--+J-:-L={

-l--;-'i-l- '.'-i.'!'

40

Cumulative
frequency 

rO

20

0

t.

I
-I-

I50 l0 3520 25

hdhSpeed in

(a) Use the curve to estimate

(i) the median speed of the cyclists,
Answer

(ii) the percentage of cyclists having speed more than 2llrrr,lh.

Answer

(iii) the ninety-sixth percentile.

Answer

lon/h [1]

(rD Complete the grouped frequency table of the speeds of the cyclists passing a
certain point during the race.

h/h [1]

%ul

_:-, t _

: r-":l

--.t"

Speed
(x hn/h) 5<x<10 10<x<15 15<x<20 20< x<25 25<x<30 30<x<35

Frequency 4

tzl

"' -.--i-l-
-'..:'-.-*-

l-: :--1

t-

I

.'i:1,:,-: l ' l-: - -:

: :;l:":' :'-:'i-' --;-'l --i'

-i-'--:--;-

,i , ,l'
I

I ;.i

'-:--.
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(b) In the previous year, the same race had taken place.
The box-and-whisker plot shows the distribution ofthe speed ofthe cyclists.

I
I

5

I

r..-.-t.

.t
...,.1

I',,...,.-1.
..,.,,. |-.

I
I
I
I

.l.r--i-.j..-
i +'j"r '

0 25

Speed in km / h

Make two comparisons between the performances of the cyclists in the two years.

Use figures to support your answer.

I
I

I

I
I
I

,,,,1
,...I
,..-l

I

I
I

_ ': t:; '_'1"'_"':r","'_..--. ., +-i- i . - . . t . . . . . : . . . . .1 . 1 . . . . - . - .



BP-515

4 The variables x and / are cormected by the equation

x'6
Y =T*;'

The table below shows some values of x and the corresponding values of y correct to I
decimal place.

(a) Complete the table.

(b)

(c) Use your graph to find the value(s) of x in the range of I < x < 6 for which

t*9-4=0.
5x

Answer x:
(d) By drawing a tangent, find the gradient of the curve at poirrt (4,4.7) .

Answer

Onthe grid atthe next page, draw the graph of y - l .9 for l <x< 6)x

tll

t3l

(e) By drawing the graph y =! x + 4 on the grid, find the equation in the form
z

2x3 +axz +bx+c=0, which is satisfied by thex-coordinates of the points at which the
two graphs intersect.

l2l

12)

x 1 1.5 2
aJ 4 5 6

v 6.2 4.5 3.8 3.8 4.7 6.2

Answer i4l
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5 The diagram below shows a solid cube ABCDEFGH.

(a) The solid cube was produced after recasting a solid sphencal toy with diameter 10 cm,

Show that the length ofa side of the cube is approximately 8.06 cm.

shou.n
Answer cm [2]

(b) An ant is crawling from the point l.
Find the shortest distance that it can take from point I to point G,

R

Answer cm [2]
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(c) The solid cube is placed inside an open cylindrical container which has base radius 6 cm
and height 13 cm-

13 cm

*u-*
Y cm3 of water is poured into the container at a rate of 2.5 cm3/s until it covers

the cube as shown in the diagram above.

(i) Calculate the amount of time, in seconds, it takes for all the water to be poured in.

Answer s t4l

(ii) When the cube is removed from the container, the water level drops by x cm.

Assuming that the water loss is negligible upon the removal of the cube, calculate

the value of x.

I

Answer cm [2]



BP-519

6 In the diagram, I , B, C and D arc points on the circle with centre O.
The lines lC and 8D intersect at E.
The tangent to the circle at C meets lD produced at T.

Z.4CB = 66', ZCAD = 36' and lC : 10cm.

C

D

(a) Find the angle DCT.

Answer

(b) Show that the triangles BCE and ADE are similar.
Give a reason for each statement you make,

B

A

T

t2l

l2l
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(c) Calculate DE.

(d) Calculate the length of the minor arc BC.

Answer . cm [4]

Answer .cm [3]
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7 A city tour starting at Hotel I is planned, The coach travels 43 lcn in the north-west direction
to B, the zoo , where it stops for 3 hours. After the visit to the zoo, the coach continues its
joumey to a popular seafood restaurant at C, 18 kn away, for lunch. After hmch, the coach

brings the tourists to visit a museum atD,24km away and ZCDA=85'.

18 krn B

c

24 km 43km

D

(a) Find

o LBAC,

Answer 12)

(ir) ZCAD.

N

Answer t2l
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O) Find the bearing of C from A

(c) Calculate the shortest distance from D to AC

Answer hrr t3l

I
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8 (a) (= {integers x: 0 <.r< 12}
P = {even numbers}

Q = {prime numbers}

(i) List the elements in P.

(ii) List the elements in (PuQ)'

O) n[(rug)n(rnq)']

(iii) Complete the Venn diagram showing all the elements of (.

(iv) Find the value of
(a) r,l(r r:9)w9')

Answer tll

Answer .............................. tU

t1l

Answer .............................. tU

P

Answer .............. ............... tl]
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(b) The table shows the number ofcars owned by each of25 families.

13021
31601
42132
0

2

1324
0213

(i) A family is chosen at random,
Find the probability that it owns 3 cars

Answer .............................. tll
(iD Two families are chosen at random.

Find the probability that one family owns 2 cars and the other own
3 cars.

Answer

(iii) A car is chosen at random.

Find the probability that it belongs to a family which owns 2 cars.

Answer

tzl

t2)
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9 Air-conditioners are designed to control both the air temperature and humidity. Choosing the

right cooling capacity for your air-conditioner is important for proper comfort and energy

optimisation.

An oversized air-conditioning system is costly and may cost more to operate. It might also not

properly dehumidifr the space. This is because the air-conditioner cools the space too quickly

and then powers down before the moisture level is reduced, On the other hand, an undersized

air-conditioning system will not provide adequate cooling and dehumidifrcation,

To properly size your air conditioning system, a useful rule of thumb is as follows.

Cooling capacity required in ktif* , Total aircon floor arca (m$ i 5

to convert ta $tu/hf multiply tl?e caoling capacity frgure in kllt/ by 3,412

Mr Wong has recently purchased an aparhnent and would like to instal air-conditioning units

to the Main-bedroom, Bedroom, and the Living ro om. (Refer to page 2l for thefloor plan)

(a) Find the total floor area ofthe rooms to be air-conditioned in m2

Answer ,r? tzl

(b) Calculate the required Btu,fu for each ofthe rooms

lzswer Main Bedroom Bedroom Living room tll
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(c) Mr Wong's family use the air-conditioning in their bedrooms from 7pm to 6am and the

living room from 5pm to 10pm daily. On Saturday and Sundays, Mr Wong will use the

living room air-conditioning for an extra 3 hours before 5pm.

(i) Determine with explanation which of the packages is suitable for Mr Wong.

(Refer to page 22)

Answer Package because t1l

(ii) Calculate the cost of electricity usage (inclusive of GST 8%) by Mr Wong's

family for air-conditioning for the month of July 2023.
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il

I{tT0H$-tlilrffir*G

$r*ft{

ilf;tf-t BEsffih{

BEilfiM$ LMHG RS*H

oe6l
t

UPs

Floorplan of apartnent. All measurements are measured in mm.

W
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Package A Package B Package C Package D

9000 Btu/hr

12000 Btu/ffi{2000 Btu/hr

a:, -...- ",--,,.,;;a,, .-t)*;,.))-*|-..-,

9000 Btu/hr

MTDEAlNVEfiT€I SYS'TII 3

Aaic0N MAE.3M21* l &{SE$
S?X2+MSEID'IzX1 {4

T}CKS} IHSIALLAI}ON
IWLUDED
stt l**"s

s}}sr**se srerq*

*****
ADD?OCATT

i,: AddtolMshus.!

9000 Btu/hr

MISfAINVE*TER STSTEM 3

AIRCON MAE-3M2 1 D / MSTI},.
s9x3{4TrCKs}

IHSTALIATION INCLUOED

$*3.O0*.oo
:&*99se (ewssr

f" Jz.':.^: <L

12000 Btu/hr

12000 Btu/h *'12000 
Btu/hr

#, ffi,:

12000 Btdfilf*'-..$000 Btu/hr 9000 Btu/ffi9000 Btu/hr

,.r:i':.r.r.i,itr.,:t*t -..;*-;-:=:b --...,,irr1""q*P+l *iii;.A

..3- - .,*.,ilt-
Bi;tu

Ml*€A lNVt*TgR SYSltil 3
ATRCON MAE I*dzl O / Ms€ID

0rXl +M$fl*12X2{4
11Ct$, }NSTALLAEOFI

B.rclr",ffiO
3i8.11*9,e

$t&39** iwsx]

}}****
ADE?O CAilT

': ,qxid,l0'Wish List

M}D{.AtWfIYSft SY$TEM }
AIRCC}N MA€-3M2ID / MSEIB

12 x3 {4TKK5}
INSTAILAT|OH ilICLUDED

3S3,Irl9.oe
S$$$4*3e is**5ts:

ADD?OCAil

+.ASd rs\rlkh Lisi

ASDIO fAf;T

'::Addr0Wirir t-r$t

Power consumption 9000 btulhr unit 12000 btu/hr Outdoor unit
20w 24W 1420w

Electricity Consumption (k!Vh): Power consumption(kW) x time (hours)

lkW: 1000W

July 2g?3

eS.gS cent$/kWh

27.74 centslk$lh lwla GSIJ

EL[,CTRICiTY TARIFF

I

I * I s * I

I to t1 t2 s3 I.t t$

t6 t? 18 L9 to t. t1

It 14 ts 26 a7 i8 2?

lo 3t

End ofPaper
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,l

Markins Scheme

1 . Calculate
0.63

Leave your answer to 4 decimal places.

9.0530
An.';tvcr trl

2. Facto se 9.rx +l2x-lZ

,4,.,,,0, ..1(l')-.:.?).(:.: ?) . ... . l2l

3. The sine of an an.qle is 0.42?

Gil'e t*o possible values lbr the angle.

sin ' 0.427

An.s+re t 25.3 or t54.7 I2l

lE"'-lt

https://freetestpaper.com/
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4.

24

8 students took a test and their ma*s were recorded as follows.

810913 l09xy
The modal score for the 8 students is 10 and the median is 9.5.

lf the ransc of tlrc scorcs is 5, and .r < 
"v, delermine the values of .r andy.

899 lti l0 l0 13

95

8
An-sver x :

t 10
l2l

A surn of money was shared among Allan, Ben and Chloe.

)
Allan receives i ofthe money and the rest was shared among Ben and Chloe in the ratio 3.2.

)
Find the ratio of the money received in terms of Allan's : Ben's : Chloe's.

Ben
33 9

55 25
M I for either

charlie = ?r2= 6

55 25

1096An.;*,er t2l

(s)
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6. John is rnaking two rectangular flower beds.

The dimensions of the larger rectangle will be four tirnes the dirnensions of tlte smaller

rectangie.

There is going to be the sarne depth of soil in each flower bed

John needs 120 kg of soil for ths larger flower tred.

Work out how much soil John needs for the srnaller flower bed.

Arearatio :1:16 M1 for correct ratio identified

Soil needed: !x120
l6

An.*ver kg [z]

7 T = E for a particular value of u'and c/.

lf ry is i ncreased by zAYo, and c/ is decreased by I 0%, determine the percentage change in L

New rv : 1.2w

New cI:0.9d

MI

:l 28300# (change frorn I to 1.28300 which is 28.3% change)

Answ,el
28.3 o/o l2l

New?"=@
!(o.ed)'
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8.

z6

Jamie is using the quadratic formula to solve a quadratic equation.

She substitutes values into the formula and correctly gets

-9+ J31-a3
6

Find the quadratic equation that iamie is solving. giving your answer in the tbrm

tt.r: +h-r+c:=O,wherea, b andc ue integers.

-h=-9 ) b=9

2a=6 = a:3

a(3)c=-a8=c=a Ml for any I correct

,4tt.nrer
3:r+9.r+4=0

t2l

xt'

9

h n'r

dm

A ladder is leanin-4 against a vertical rvall as shown in the diagram.

The bottonr of the ladder is /nretres t'rom the wall.

The top ofthe ladder is i rnetres above the ground.

The angle betwcren dre ladder and the grourrd is .ro.

(b) Some safety insmrctions say it is salb to climb the ladder when h : 3.5t1

Determine the value ot'r rvhen h = 3.5d.

3.5d
tan .r = 

- d

M I (r:74.0546041....).r = tan 13.-5

Anstt et
74.1

lzl



BP- 536

27

(h) Some diff'erent safety instructions say the angle between the ladder and the ground

should be 70". The ladder is then moved so that .r : 70o

Without further calculations. how does this change in angle affect the height. y'r metres,

ofthe top of the ladder above the ground?

rh9 hq!gh! yill deqrgeqe

tll

10. The table shows pairs of values of .r arndl

,r 1 5

.!' 400 62s

(a) Which of the following staternent is correct?

Staternent A' .r'oc .r

Statement B: -r.'oc .rr

Staternent f,; _1r 
cc .r.l

400 625A: 
-+-=,,,*b45
400 625

+ r!-
- < r-4- 5'

tc(

4U) 625 , 3

-:-* . * y+Kr-
4',

B

C

(b) Write a formula fory in terms of x

k =25 (from part (a)) Ml (or Bl) for 25

Att.twer Statement tll

Anster ..!.:.?.5.t.t. lzl
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z8

I l. Simpliiy.

(a) 3+pQ p)

(b)
1,.yJ + - ll-',

92
-r.r vr lror {)

-f +3p+3
Att:;tvet

An-swer

l8
--ni
-Y'

trl

t2l

12. Solve the inequalities .r - 3 < ]-r - 2 
= 

't 
118 and state the integer values ofxthat satisfy26

them.

'l
.r-3<:.r-2

2

2x -6 <3t -4
-2<x

x> -2

3 ^ -x+18
--Y-Z<-26
9-r - 12 <-r+ l8

8x<30

r.E o. [..r1]4 t 4)

-2. -. <.lI
4

-1,0, l,2, 3
An:;wer t31
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13. A bag contains 12 blue marbles and 8 red marbles.

(a) A marble is chosen at random and then replaced.

What is the probability that it is a red martle?

8 +.r 3
MI

20+x 5

210+5x=60+3.r

x=10

(b) How many red marbles must be placed in the bag so that the probability of choosing a

red marble woutd be 1?
5

2

( Or 0.4
Anster

Attsver
l0

trl

I2l

14. Express as * ;aa single fraction in its simplest fotm.

3(,r +3) 4

(x+3)(r-3) (x+r)(.r-3)

3.r+9-4
(x+l)(t-3)

Ml factorise into (.t +:)(.t - l)

Nll

3.r+5

Anstuet (x +3)(r-l) pr
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15. A train 180 m long passes through a tunnel.

The average speed ofthe train is 42 km/h.

(a) Express 42 km/h in m/s.

42 1000

-x-I (0x60

An.sx,er

(b) The train passes through a 2.4 km tunnel.

Calculate tle time for the train to completely pass through the trnnel.

Give your answer in minutes and seconds, to the nearest second.

2400 + I 80 Ml (for(2400 + tsoyhen'6))
|.666667

=221.14285'1... sec

=3.685714,.. min

= 3 nrin 4l .1 4 sec

ll;7 accept 11 67m/s tll

4t
sec [2]m1n

3
Answer

16. db?
2c+b

a

Rearrange the formula to make c the subj ect,

a1b' +ac'-2c+h Ml no fraction

ac -2c = b-a'b!

c(a-2)=h-a'zh' Ml factorise

b -;b2
a-2

Answer t3l
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11. (a) Factorise cornpletell Sar+l2br, 9ol-4h"r

3ar -9a.r,+ l2h,- 46.r

=3a(."--3.r,)+aD(3.r,-.r) N4l identifving 3 a an<l4h

= 3a (r - 3r')- ar(,i - 3.r,)

,su.,,,n.{31 1!)(: 1l)

(b) Show rhat (3, + 5)' - 7 is a mulriple of 3 for all inreger vu,(+l' 
-fa)(il' - r1

A ttst+ ar

9n2 +3Ott +25 -7
=9n:+30r+lti

= 3x (3a' + torr +6)

Hencg (3r+5)'-7 isamultipleof 3 tbr all integer values of a

t2l

t2)

18. The tirrrinss of l6 studenls runnins a 100 rretre race is recorded belou,

Tirne (.r see) 12( r< l3 l3(.r<14 l4<,r<15 l5<-rcl6

Frequency l 6 2

(a) Calculate an estinrate lbr

(i) the mean running time of the srudents,

13.9175 acceDt 13.9
,,, ,,,.,,, sec Il]Atts;tt'ct

At t.';tt'sr
0.933 .... sec [2]

BP - 540

(ii) the standard deviation ofthe running tinre.

0-93 - no marks
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(b) lt was found that there was a mechanical error in the stopwatch used to time the run

An actual l0 seconds is measured as 9 seconds by the stopwatch.

Explain how the mean will change after the adjustment.

mean firn e eI!t'.s.ryr,.q9rs vil! dr9p,

(Do not acqept if studg.n!! go on to say dlop by .l.Q.qqqSlds)

trl

28. Express as a product of prime factors, 168=23 v.3x'I an6 11=2r'xJ)x5.

Using the above information, find

(a) the smaltest integers m and r such that 
l68Ia it a perfect square a nd nt > n,

4n

Att-sv,er nt = 21

4

(b) the vaiue ol 7t andof A given that the highest common lactor of l6Sandl is l2

A,t.n{'er p : 2

tzl

544
t2l
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',m

A

2m
t;

4nr

l) i.v ir m

The diagrant shows a shape AR('DItl;.

All the conrerc of the shape are right angles.

lil) : 4 m. Al; : 2 m and AR : 3 m.

The perimeter of the shape is 38 m.

Find the area of the shaded part l;('Al; of the diagram

3+6+(.r+3)+4+.u+2:38

x=10

3m R

1;

I
Area (rox4) (2x3)+-

22

23
Att.stver nrr 1+1
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20. The points 1'and Q have coordinates (Z,Z) ana (6,-:) respectively

(a) Determine if the line y+5x:4 is parallel to 1'}0.

Atnv'er

GradientPQ =*
:5+-5 (gradient of Iine)

Line is g! parallel to PQ

5.10

I2l

trl

I2l

(b) (i) Find the column vector /)Q

(j,) t;)
-5An-xt'er

An.sv,er

(ii) Fi,d 
lP?l

GDTa;f
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21. A

X

Y

IJ

ln the diagram, triangle,4S(' is an equilateral triangJe

X, Y and Zlie on lines l(', lR and B(' respectively afi AX = CZ: BY.

(a) Prove that triangle,4XI is congruenlto tnangle ('ZX.

An*'er

Angle XAY: Angle 71'X (equilateral triangle lB(')

AX= CZ (gven)

AI = AB-YB

cx--lc-AX
Since lB= AC) and .4X:14 @iven).

CX=lY
LAXY=LCZX (SAS)

(b) Determine if trian gle XYZis an equilateral triangle.

An.*ter

BZ=BC-CZ=AC-AX=CX

b4XY = L(17-X = ARIZ (SAS)

.'. xy = )?- =Y7-

.'. LXYZ is equilateral

Or using angles (sum of angles in triangle)

(
7

t3l

l2l
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)) r

lvl

ln the diagranr. 0 is the centre r-rf the circle. l',N,l.ar,d.llieonthecilcumferenceofthe

circle. The lines l'.1 and N l. are extended to meet at K. The lines ,//. and /)N are extended to

meet at h'1. Angle.//.(is 1O'. ,angle l.MNis 30 and an,rte./K1- is .v .

Wnte down an expression, in terms of r, for

(a) (i) angle l'.\M.

Att:;n cr r+40

( ii) argle l'N|..

Atxter 140 -r

(b) By considering tiangle,lMl), form an equation in r and soli,e it

(r+40)+30+40= 180 Ml(angles/1./M +.tMP + !ttt,.t)

tl l

tll

7(l
l?)



BP - 546

23.

37

l) 4a

ln the diagrarn, ,r'QliS is a trapezium where PO = 4a and PS =b.

A point /'lies inside the trapezium where QI:75=4:5.
.l7l is twice the length of l'Q.

(a) Express, as simply as possiblq in terms ofa and/or b,

(i)

Atrsl'ct'

-)
(iO QT ,

An-so-et

(b) Determine whether P, 7'and ,li lie on the same straight line.

Att*t)er

{)

1l

b

J'

)
ps

No marks for wrong
vector representation

b-4a
trl

4
(b - 4a)

PP:8a+b TR:'Jbt''' a99

trl

20

9
PT

ir =q^+ f,o-+"1

ir : f,o^+b) 
+k t'R

4
a+ -b9

Therefore, /'], /'and 1? do 4! lie on the same straight !ine

t3l
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l)

R

O

D
ln the diagranr, a re-q,ular heptagon and regular pentagon are t'rtted together atthe edge Al').

l'All and 57:Q are straight lines

Firrd angle 77ll).

(
-\

An{ile Ali't' =360 - 51.428...*7

Angle SliA : I 80 - 5 1 .428...7 = 12t1,571,..

{-5 - 2'lx 180
Angle I)l')A = = 108 (: angle /',/)/t)

Anele t )]t't' =roa- ir.42t1... = 56.57 142...

Angle lil'!l =51 .42f1...+51.428... = 102,t157...

Angle'f'ltl) =360 -56.57 142...-102.t157....- I Oit

Att.swcr
L)2.5714... = 92.6

Isl

)
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25. The table below shows the distributiori of three types ofapanments in three blocks offlats

3-room 4-room 5-room

Block I l0 20 50

Block 2 25 l0
Block 3 i0 50 70

The information can be represented by the matrix 'I'=
l0 20 50

25 45 10

30 50 20

The floor areas olthe 3-roorn, 4-roorn and S-room aparhnelrts are 60 mr, 90 m'?and 110 m:

respectively and this information can be represented by the matrir A =

60

90

110

(a) Evaluate TA

7900

6650

8500
Answer tzt

(b) Explain whatthe elements in TA represent.

Total floor areas in Block l, Block 2 and Block 3 respectively

tll

(c) Maintenance I'ees are charged based on the floor area ofthe apartments in the three

blocks of fl ats. The maintenance t'ee rates ($/m:) for Block 1, 2 and 3 are 53, 54, and $6

respectively. Write down a I x 3 matrir C to show the maintenance fee rates for the

three blocks of flats.

(3 46 )
An.swer tl1
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(d) Hence, usirrg rr:atri.x nrr.rltiplication. lind the total estate nranagement fee {bt lhese three

blocks ol f'lats.

(34
/zqoo)

oyl ooso 
I

I asooJ

(ror:txr)
-.1n-sw'er l2l

26. (a) The first fbur terms of a sequence are 5. 9. I 3 and 17.

The sum of the first rt terrns of this sequence is given by anz + hn

(il When ll = l. a+l:t =5 .

Shorv that kt +2h=14 .

Att.su'er

When n=2. "(z\' 
+h{z):5+9

4a+2b=14

(ii) Solve a +b:5
4s+2b =14.

4o+4b =?O

2h:6:? h:3
a=2

Art:;v'cr c:
1

tll

h=...tr... 17)
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(b) The rrth term olanother sequenceis n' +4.

Anthony says,

"The rth term ofthe sequence is always a prime number when rr is an odd number."

Anthony is wrong.

Cive an example to show that Anthony is wrong.

n =t: (1)' +4=5

rr=3: (3)t+4=13

n=5: (5)t +a-zg

n--7: (7)'?+4=s3

z=9: (9)'+4=85 (Not prime, hence Anthony is wrong) A I for one proof

(can be lor n : I l, etc.)

Or any l thal is an odd number that does not give rth term a prime number

Att.nt,er t2l

.- End of Paper -
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