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Nan Hua High Schaol
Preliminary Examination 2014 Mathematics 4016/02

(b)

(©

(b)

Answer all the questions.

Given 16u*v? —56uv +54 =5', express v in terms of u. {3}

a* +5ab+46* b

Express as a single fraction in its simplest form 3 T .
a* -16b 4b—~a

4

YA
Make y the subject of the formula mrx=y) =3n. 31
p

Fred, Glen and Spencer invested $20 000, $30 000 and $46 000 respectively in
an eatery business. After two years, they earned a profit of $40 800. The profit
was shared in the ratio of their invested amounts.

@) Calculate the profit that Fred received. 1)

(ii)  Glen thought that the effort put in by each person should be taken into
consideration for profit sharing. Hence, he suggested sharing the profit in
the ratio of 14 : 22 : 15 (Fred : Glen : Spencer). If Glen’s suggestion is

accepted, what is the percentage change in the profit that Fred receives?

[2]

With the profit that Fred received in (a)(ii), he decides to deposit them into a
Gold$aver account with BSD bank. The account pays compound interest at
1.88% p.a. compounded quarterly. Find the amount of money that Fred will get
when he withdraws the money one and a half years later. 2]

- - Spencer suggests going to Spainv for a holiday.

On a certain day, the exchange rate between the euros and United States dollars
(USD) was 0.7332 euros = 1 USD. o

: _.}On the same day, the exchange. rate between United States dollars (USD) and
Singapore dollars (SGD) was 1 USD = 1.2479 SGD.

If Spencer has to exchange 4500 USD that Glen passed to him and an additional
1200 SGD for the Spain trip, calculate how many euros he will reczive. {3]
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3 A wooden sculpture is m’ac;le"rby joining a cylinder and a cone together as shown in the

diagram. A hemisphere of radius 1.5 m is dug out from the base of the cylinder. The
hoig'ht of the cone is 4 m and its base area is 38.5 m”. The height of the cylinder is 10 m.

10m

——————————
e

e —— ) ~ v

i R

(a)  Calculate the radius of the cone. 1}
(b)  Calculate the volume of the wooden sculpture. [2]

(o) Given that the wooden sculpture is made from. walnut of density 0.59 g/em’,
".calculate its mass in kilograms. 21

(d)  Find the surface area of the wooden sculpture. [3]

(o). -_A modcl of helght 875 cm is geometncally s:mxlar to. the wooden sculpture.

_-Calculate the volume of the model in cubxc centxmetres - [3]
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4

A train usually departs at 07 00 from Beijing South Station to Danyang North Station,
1120 km apart.

If the average speed of the train is x km/h,
(a) find interms of x, the time taken by the train to travel from Beijing South Station
to Danyang North Station. 1
On a particular Sunday, the train increased its average speed by 10 km/h. It arrived at
Danyang North Station 50 minutes earlier than usual. A
(b)  Find, interms of x, the time taken for this journey, [13
(©) Form an equation in x and show that it reduces to
x +10x—13440 =0 2]
(d) Solve the equation x* +10x—13440=0, giving your answers comect to 2
decimal places. 31
(e) Hence, find the time taken by the train to travel from Beijing South Station to

Danyang North Station on that Sunday. Give your answer in hours and minutes,

correct to the nearest minute. 2]

In the diagram, ADB is a semicircle of the centre O, radius 10 cm. The tangent to the

circle at point D meets AB produced at C. AED is a semicircle with AD as the diameter.

Given that BC =10cm, ’

395

(a) () showthat ZBOD =3’3-r'adians, - o m
(i)  find the area of the shaded region BCD. - 2]
(b)  Calculate the perimeter of the shaded region K. [3]

PageSoflé .
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6  The position vectors of point P and Q relative to an origin O are 5a and 5b respectively.

M is the midpoint of PQ. L is the point on OQ such that OL:0Q=2:5 and N is the point

on OM such thatm =%5ﬁ.

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

0 oM, Bt

@) PN ‘ . (1]

(i) NL. (1

(b) Hence show that N lies on PL and st“ate“'the;ratio of PN NL. 2]
(© Find area of APNM . 1]

area of APON
@ Find area of APON . 2]
. area of quadrilateral LNMQ'
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In the diagram, O is the centre of the circle which passes through points 8, D, 4 and E.-
FC is a tangent to the circle at B, ADC is a straight line and ZODA=/Z0OBD =69°.

)

®)

Find,
G)  Z4ED,
G) 24BO,

(i) ZBCD.

Show that the line BD bisects ZABC .

3]
2]
2]

1]
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8 Joyce put toothpicks into jelly-tots to make a series of shapes. The first three of -these
shapes are shown below.  ~

X

Figure 1 ) Figure 2 Figure 3

The total number of jelly-tots and the number of toothpicks needed in each figure are
shown in the following table.

Figure Number of jelly-tots Number of toothpicks
1 1 | 4
2 4 12
3 9 ; '} 24
4 a b
n p ' q
(a)  Write down the values of aand 5. (1]
(b)  Find the total number of jelly-tots needed to form figure 10. {1
(c) Find the number of toothpicks needed m figures. @ o “[A‘l]' -
(d0 () Expresspintermsofn. - ‘ - (]
(i)  Express g interms of n. ’ (2]
(9  Which figure has 364 toothpicks? _ (1]
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9 Danny took a sample of 120 pebbles from Bondi Beach, Sydney.
' He weighed each pebble and recorded its weight. The cumulative frequency curve below
shows the weight of thése pebbfes, in grams.

120 A= : . : -

110

100

80

L

70

60

N

50

Cumulative Frequency

40 -

30

10 —

0 10 20 30 40 - 50 60 70 80 -
Weight, w grams

(a) Use the curve to find

st < o T @) the median weight of these pebbles, (1]
(i)  the interquartile range of the distribution, [2]
(iii)  the number of pebbles with a weight more than 60 grams., - i
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(b)  Danny also took a sample of 100 pebbles from Pirates Bay, Tasmania.
The table below shows the distribution of the weights of the pebbles in the sample

from Pirates Bay, Tasmania.

Weight (w grams) " Cumulative Frequency
O0<ws20 1
O<w=<30 : - 15
0<w=<40 ' 36
;: . 0<wx50 65
o T 0<w<60 &
0<w<70 94
O0<w=<80 100
() Copy and complete the following frequency table. [2]
Weight (w grams) ‘Frequency
O<ws20
20 <w<30
30<w<40
40 <w <S50
50 <w<60
- 60<w<70
70 <w<80

"(ii)  Estimate the mean and standard deviation of the pebbles from Pirates Bay,

Tasmania. ' {3]

() Danny takes one pebble, at.random, from his sample from Bor;di‘ Beach,
R Sydneyand one pebee, at-random, from his éérﬁple from Pirates Bay,
A'Tas'm;ania. Find the ,proBability that the weight of the pebble: from Bondi
- Beach, Sydney is-more than 60 grams and the weight of the pebble

Pirates Bay, Tasmania is less than 40 grams (1]

?z;ge 10of 16
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10 The diagram shows two horizontal fields POS and SRQ which are surrounded by hedges,
with P north of S,

POR is a straight line, RO =110m, OS5 =50m, AQPS 40° and ZPQOS =62°.

North
F

Calculate

(a) () thelength of the hedge PS, ’ [2]
(ii)  the area of the field ORS, ' [2]
(iii)  the length of the hedge RS. [2]

(b)  Given that X is the point on QR such that OX =50 m, calculate the bearing of S

from X. ' (1]

(9 A vertical tree of height 16.2 m is growing at S.
- ())  Find the greatest angle of elevanon of the top of the tree from a pomt on"
PR. _ : = 3]

i A .boy has climbed: exactly half way up the ‘tree. Calculate the angle of
depression of R when viewed by the boy. [2]

Page 11 of 16 -
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11

Auswer the whole of this question on a sheet of graph paper.

In any month, Vogue Garment Company estimated it can make a net profit of y

thousand dollars by producing x thousand jeans where y =—6x" +27x—2. The monthly

cost of running the business consists of rental fee and production cost.

The table below shows some values of x and the corresponding values of y, correct to the

nearest whole number.
x
(in thousands) 0 I 2 _ 3 4 3
y 28 -
(in thousand dollars) -2 19 28 £ 10 17
(a)  Calculate the value of p. (1]
(b)  Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 0<x<5.
- Using a scale of 1 cm to represent 2 units, draw a vertical y-axis for —18 <y <30.
On your axes, plot the points given in the table and join them with a smooth
curve. 3]
(¢)  Use your graph to find
0] the monthly rental fee of the company, 1]
(i)  the number of jeans the company must produce to maximize profit,  [I]
" (iii) the minimum number of jeans the company. must produce to just break
cvcn; 1]
" (iv)  the range for the number of jeans the.compar_xy must produce to eam at
" least $12 000. L : (1]
d @ By drawing a tangent, find the gradient of the curve at the point where .
x=35. - - SR . 2]
(i)  What does this gradient represent? » 1]
~ End of Paper ~
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Answer Key

7
1 V=—
@ 4u
a+2b
1
®) a—4b
_ i\/n(mx-—Bp) o'ri‘/mnx—Snp
1) m m
' or+ 3w
m
2(a)i) | $8500
2(a)i) | 31.8%
2(b) $11519.57 (2d.p)
2(c) 4004.46 euros (2d.p.)
3(a) 3.50 m (3s.f)
3() 429 m’ (3s.f)
3(c) 253000kg (3s.f)
3(d) 324m? (3sf)
3() | 105000000 em®/1.05x10° cm®
4(a) 1120 h
x
4(b) 1120 h
) x+10
1120 1120 _ S0
x x+10 60
1120x+11200-1120x __5_
4(c) x(x+10) 6
j 11200(6) = 5x(x +10) -
5x’ +50x=67200=0 .
x* +10x~13440=0
4(d) x=111.04 (2dp.) =-121.04 2dp))
4(e) 9 hr 16 min (founded up so as to ensure train reach Danyang North Station)
5(@)i) |342 cm2(3s.1)
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5(b) 482cm (3s.f)
p 5 5 5
6 —(ath or —a+-—b
@O | S@w) o Za+>
6@a)i) | >(2b—5a) or -‘;’79-1;- 373 a
e 12 4. 10
6 =~(22b-5a) or —b-—
(a)(iii) 5 ( a) or 73 a
From the results in (a)ii) and (a)(iii),
PN = ; M
; PN is parallel to NL and since they have a.common point ¥, P, N and-L are
6(b) collinear. :
1 . Nlies on' PL.
PN:NL=5:2
3
6(0) Z )
' 20
6(d —
7(a)(i) ZAED =21°
Ta)ii) | £4BO =48°
7(a)iii) | £BCD=117°
: LABD = LAED =21° (4s in same segment)
7 (b) £DBC=90°-69°=21° (tangent L radius)
Since £ABD = £ZDBC
.. the line BD bisects ZABC .
8(a) a=16, b=40
8(b) 100
8(c) 60 i
8d)i) | p=n’
8(d)(ii) | g=2n"~+2nor g=2n(n+1)
1 8¢e) Figure 13 ' A _
'9(a)i) | Median weight of pebbles from Bondi Beach, Sydney=43 g -
o(axii) Interquartile range of the distribution : fg ; 34
9(a)iii) | Number of pebbles with a weight more-than 60 grams = 12
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Weight. (w grams) Frequency
0<w=20 1
| 20.<w<30 14
oy || :30<ws40 21
40 <wX50°. 129
50 <w<60 19
60 < <70 {10
_- 70 <w<80 6
el QXi) |Mean=455g (3.5.£), Standard deviation = 142 ()
9(c) 0.036 or 5%6
10(@)(i) | 687m (3sf)
10@@)(ii) - | 2430 m%(3s.£)
-10(a)(iii) | 141m (3s.£)
10(b) 071°
10(c)(i) | 202°(1dp.)
10(c)(ii) | 3.3° (1dp.)
) Page 15 of 16
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Name ( ) | Class

I S
NAN HUA HIGH SCHOOL

PRELIMINARY EXAMINATION 2014

'Sub}ect | : Mathematics

Paper : 401 6/01

Level : Secondary Four Express
Date : 01 September 2014
Duration 2 hours

READ THESE INSTRUCTIONS FIRST

Write your name, class and index nurnber in the space provided.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.

If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

_If the degree of accuracy is not specified in the question, and if the answer is not exact, give the
answer to three significant figures. Give answers in degrees to one decimal place. - -
Forz, use either your calculator value or 3.142, unless the question reqUIres the answer in
terms of 7.

* At the end of the examination, fasten all your work securely together.
~ The iumber of marks is given in brackets [ ] at the end of each question or. part queshon
The total of the marks for this paper is 80 :

. |For Examiner’s Use
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Compound interest

Mensuration

Trigonometry

Statistics

Mathematical Formulae

Total amount = P(l + I
100

Curved surface area of a cone = 7/

Surface area of a sphere = 472

Volume of a cone = l717'2h
) 4 5
Volumie of a sphere = —zr

Area of triangle ABC = —%absinC
Arc length = r@, where &is in radians

1 L. L
Sector area = Er2¢9 , where @1is in radians- .

a b c

sind sinB sinC

a® =b* +c¢* —2bccos A

Mean = 255
>f
o i ‘2
Standard deviation = J LA _(&&_)
X5 o\Xf)

Page 2 of 20
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3173

For
Examiner’s
Use

Answer all questions

V3620x31.2 ¢

6o ol

1. (a) Without using calculator, estimate the value of

significant figure, showing your working clearly.

ANSWEF (@)  ceueeeneninciiinianniinanennn. [1]

- . 3
() Simplify * j%”)

P giving your answer with pOSlthC indices.
n

Answer (B)  ceeeeeiieiiiiiiiiiiiniianan. [2]

For
Examiner’s

Use

2. The estimated atomic mass of 10 billion nitrogen atoms is 2.325 x 1073 g.
(a) 2.325 x 10713 can be written as x pico. Find the value of x.

(b) The atomic mass of a helium atom is 6.684 X 10~2* g. How much heavier is a
nitrogen atom when compared to a helium atom? Give your answer in standard
form.

Page 3 of 20
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For
Examiner's
Use

3. A watch-shop owner bought a watch for $560 and was intending to sell it for $x.
He eventually sold the watch at a 20% discount of $x, and made a profit of 15%.
Find x.

Answer X = .iiieceeiiiviieninnnnn. 2]

For
Examiner’s

Use

4. A contractor was awarded a tender to construct 4 houses within 180 days. He hired
24 men for the job. After 60 days, he found that they had completed only 1 house.
How many more men should he employ to complete the job within 180 days?

Page 4 of 20
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For
Examiner’s
Use

In a factory, the temperature of a packet of frozen meat in a freezer was —20.4°C.
The temperature of the frozen meat became 3.6°C 12 minutes after it was removed
from the freezer. Given that the temperature of the frozen meat increases ata
constant rate, calculate

(a) the change in temperature of the frozen meat,
(b) the time taken for the frozen meat to thaw to —4°C .

Answer (a) ............................ °C  [1]

(D) e minutes [1]

For
Examiner's
Use

6. (a) Solve the inequalities ﬁgzi <

3x+1

<5+x.

(b) Hence write down the greatest integer value of x which satisfies

3+2x 3x+1

3 7

<5+x.

Page 5 of 20
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Emf;?;er‘s 7. A group of 20 students were surveyed on the number of hours they spent on online EM‘; o
Use gaming in a day. The results of the survey were represented in the following dot Use
diagram. '
°
.
e o
e o o
e o o
e o o o
® ¢ e o © o
Find T T T 1 T T 11
(a) the mean length of time. 1 2 3 4 5. 6 7
(b) the median gaming hours.
ARSWEr (@) eeeeneeeiniinieiananas hours [1]
[(:) B hours [1]
. (3 (-2 4 (-3 6
8. Giventhat4 = (5) ,B = ( 8 _3) and C = (12 x)'
(a) Find BA.
(b) Find x if B = %c, where k is a constant.
Answer (@). ........ PR, e eeeeeennes [1]
D) X = e 2]

Page 6 of 20
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For
Examiner’s
Use

The graph of g—+§ =

 (a) the coordinates of A and B,

®) the length 4B,

3 . . . .
5 cuts the x-axis at A and the y-axis at B. Find

(c) the equation of the line passing through poiht A, parallel to 2y + 3x = —7.

For
Examiner's

Use

U e e e A .

Answer (@) A(ceeevevence sy cevvevennnns ) (1]
B (eririnnn y eevenns )[l]

S units 1]

(=) R [3]
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For
Examiner's

Use

10. In the diagram below, AB = scm,BC=12cmand €D =19 cm.
M is the midpoint of AC, and the points B, C and D lie on a straight line.

A
M
5
B 12 C

-19

(a) Express cos £ACD as a fraction in its lowest term.
(b) Hence calculate MD.

- Answer-(@) «...ceeeanaann...

For
Examiner’s

Use
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o 11 If27m3* =1 and m > 0, find m** — m™*.
Use
ANSWer ....ceceuine.. e [2]
12. A cylindrical container has a height of 18 cm and a radius of 3 cm, both correct to

the nearest centimetre.

(a) Find the least possible height of the container.

~ (b) Find the greatest possible volume of this container, giving your answer

correct to 2 decimal places.

ANSWEr (@) «evvevvviriiniiiiiinniiiiinnnnnns cm [1]

For
Examiner’s
Use

Page 9 of 20
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For
Examiner’s
Use

13.

(a) Given that £ = {x is aninteger : —3 < x < 8}, A = {x is a prime number} and
B = {x is an odd number}.

(i) List the element in 4.
(i) Findn(4A U B)'.

Answer (@)(1) eeeenveeiniiiiiiiniiianee. [1]
() oo [1]
(b) On the Venn diagram provided below, shade the set C U (A" n'B).
Answer (b) (1]
8 E

For
Examiner's
Use
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For
Examiner’s
Use

14. ABCDE . ... is part of an n-sided regular polygon which has interior angles of 165°.

CDQP is a square.

Find the values of

(@ n,
(b) =x,
(© v

Answer (@) N = cccoceeeeiiiiiinnnnen [1]
(B) X = ceeeeiiriiaannannn. [1]
(O 152N (1]

For
Examiner’s
Use

Page 11 of 20
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Examiner’s

15. Written as the product of its prime factors, 360 = 23 X 32 x 5.
(a) Given that 360k is a;:.lile‘:rcht square, write down the smallest integer value of k.
(b)b (i): Express 132 as the product of its prime factors.
(ii) Hence, write down the smallest integer value of n such that 132n is a

multiple of 360.

ARSWEr (@) K= oo (]
() (i) e (1]
() B= eeeeieeenennnnnn. [1]

For
Examiner’s
Use

Page 12 of 20
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Exaf,?;er,s 16. In the figure ABCD is a rthombus, ABQ and PBC are straight lines, and AQ = BP.
Use ‘

(a) State the triangle that is congruent to triangle APB and
(b) prove that they are congruent.
P

R R R R R R L R A

A R R R R R R R TR TR N R R R R TRy

R R R T L R R R R R L R R L R R T R R R PR T RPN

..............................................................................................

For
Exaniiner's
Use
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Em":?;er . 117 The diagram shows the distance-time graph of a cyclist who begins his journey of Exaﬁ;?;er's
Use 40 km at 09 00 and completes it at 11 30. Use

Distance (km)
A
40
10 :
0 E i : : » Time
09 00 0945 1000 - 1130
Calculate
(a) the speed of the cyclist for the first 30 minutes in km/h,
(b) his acceleration at 10 30 in m/s?2,
(¢) his average speed from 09 00 to 11 00, in km/h.
. Answer (a). <. km/h {1]
®). . m/s? [1]
() OO km/h [2]

Page 14 of 20
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Exa;?;e,.s 18. (a) Construct athombus PQRS in which PR = 8 cmand QS = 6 cm. [2] E_mf;,?;er.s
Use Use

Answer (), (bi),(bii) and (c)

(b)  From (a), construct
(D) the perpendicular bisector of line PQ, . o |  [1,]
(i) theanglebisectorof£PQS, -~ - 1]

(9) Mark clearly a possiblé point, X , inside the rhombus such that it is closer
to point P than point Q, and also nearer to g5 than PQ. [1]

Page 15 of 20
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For . . For
Examiner's | 19, 7y is inversely proportional to the square of x. Exa'gi"er s
Use wow R 'se

- (a) If xisincreased by 50%, find the percentage change in y.
(b) Given that y = 25 when x =, find

(i) the equation connecting y and x,
(ii) the values of x when y = 400.
(¢)  Sketch the graph which represents the relation between y and x.

Answer (a) ettt . % [2]

(o) (7 R PR [2]

(i) x = ... y X = [2]

Answer (c) I : n
0 X

Page 16 0f 20
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Exaf; or . | 20- The diagram shows the graph of y = —2x% —8x+10. - Exaz o
Use

Use
(a) The graph cuts the y-axis at P(0,p).
Write down the value of p.

(b) The graph cuts the x-axis at Q and R.
Find the coordinates of Q and R.

-{¢) Hence, find the coordinates of the maximum point.

Vi

Page 17 of 20
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 "milarto APQR’ Exa:;;er's
Use
s Mat// . 385 P
ad zemaz‘zcs 4076, %
Q
(x+y—-3)cm
(x+2)cm
R
. Answer (a). ............. et etetneaen e ri——eaeenas 23
Ay
b)) XxX= cceeennn..... » Y= cleieeieen. [2]

Page 18 0of 20
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For —_ — . -
Examiner's | 22. Given that P 1s the point (1 , 2), PQ = ( 45) and PR = (6), find Exa:?ner's
Use . - 3 Use
@ [pe],
®) ©OR,

() thecoordinates of the point S such that PQRS is a parallelogram.

Answer (a) IF(ﬂ R units [1]

() QR = S — ) |
(€) S = (eorennannnn 3 cevseesseces ) [3]

Page 19 of 20
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Em,f,?,:er's 23. A ball is dropped at random into one of the eight holes, numbered as shown in the E,af,‘;;er-s
Use S e

diagram. The number under each hole gives the score obtained when the ball drops
into that hole. Each hole can only fit one ball.

(a)‘f‘ What is the probability of scoring 2?. .

(b) If a second ball is dropped into the holes, without removing the first ball, find the
probability of scoring
(i) atotal of 6,
(ii) atotal of 4.

Use

(B)(B) eeveeinieiiiie it rcd e e ens (1]
() e (2]
End of Paper

VA A s s o = e
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Name ( ) | Class

I S
NAN HUA HIGH SCHOOL

PRELIMINARY EXAMINATION 2014

S_ubject "+ °  Mathematics

- Paper 4016/01
Level Secondary Four Express
Date ~ ~": 01 September 2014
Duration : 2 hours

READ THESE INSTRUCTIONS FIRST

. Write your name, class and index number in the space provided.
Write in dark blue or black pen.
You may use a pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.
If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
, The use of an a_gproved scuentn‘” ic calculator is expected where approprlate
.. answer to three significant figures. lee answers in degrees to one decimal place.
Forx , use either your calculator value or 3.142, unless the question requires the answer in
- "terms of 7. »

: At the.end of the exammatlon fasten all your work securely together. .
The number of marks is given in brackets [ ] at the end of each question or part questlon
The total of the marks for this paper is 80 ’

For_Examiner’s Use
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Mathematical Formulae

Compound interest

n
Total amount= P} 1+ L
_ 100

Mensuration

Curved surface area of a cone = vl

Surface area of a Sphére = 4m?

Volume of a cone = —I-ﬂrzh

Volume of a sphere = g ar’

Area of triangle ABC = %absinC’
Arc length = r@, where @is in radians

1 L. .
Sector area = —2-r29 , where @is in radians

Trigonometry

a b c

sind sinB sinC
a’ =b*+c* =2bccos A

Statistics

Xf

Mean =

2 7 2‘
Standard deviation = \F ij" _(%J

Page 2 of 20
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409

For
Examiner’s
Use

1. (a) Without using calculator, estimate the value of co?

Answer all questions

V3620 x31.2

tol

significant figure, showing your working clearly.

6030
50

36

ARSWEF (@) ceevverearecienrsrarecennnnnns (1]

—Zmn)3

(®  Simplify —— X~

— > giving your answer with positive indices.

—-8m3n3 3n? 1
——— X——=—6mZn
2 4
mz
1
—6m2zn®
Answer (B)  ceeeeeiiiiiiiiniieiiiiiinanaes [2]

For
Exaniiner's
Use

2. The estimated atomic mass of 10 billion nitrogen atoms is 2.325 x 10713 g,
(a) 2.325 x 10712 can be written as x pico. Find the value of x.

(b) The atomic mass of a helium atom is 6.684 x 107** g. How much heavier is a
nitrogen atom when compared to a helium atom? Give your answer in standard

form. o
(a) 2.325x 1071 x 10712 = 0.2325 x 10712
() 2.325x 1073 x10719 — 6.684 X 1072* -~

=2.325x10723.- 06684 x10723
=1.6566 x 1073 . :

Page 3 of 20
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For
Examiner’s

For
Examiner’s | 3. A watch-shop owner bought a watch for $560 and was intending to sell it for $x.
Use

Use .
He eventually sold the watch at a 20% discount of $x, and made a profit of 15%.

Find x.

0.8x = 1.15 x 560
= 644
x = 805

A contractor was awarded a tender to construct 4 houses within 180 days. He hired
24 men for the job. After 60 days, he found that they had completed only 1 house.
How many more men should he employ to complete the job within 180 days?

4.

1 house was completed in 60 days with 24 men doing the job.

With 1 man, number of days needed to build 3 houses = 60 X 24 X 3
_ =4320

Number of men needed to complete in 120 days = 4320 + 120
=36.

Therefore number of extra men needed to complete the job = 36 — 24
' =12

ANSWEF  aeeeeereeecesilanereacanes

Page 4 of 20
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411

For

Use

Examiner's | §.

In a factory, the temperature of a packet of frozen meat in a freezer was —20.4°C.
The temperature of the frozen meat became 3.6°C 12 minutes after it was removed
from the freezer. Given that the temperature of the frozen meat increases at a
constant rate, calculate

(a) the change in temperature of the frozen meat,
(b) the time taken for the frozen meat to thaw to —4°C .

(b} Change of 24°C requires 12 minutes.
! Change 0of 16.4°C (—4 — (—20.4)) will require = % x12

=8.2
Answer (d) ............... 24 .......... °C '[1]
(b) ceeeeeeeenen 32 minutes n

For
Examiner’s
Use

6.

3+2x 3x+1

< - <5+4x.

(a) Solve the inequalities

(b) Hence write down the greatest integer value of x which satisfies

3+2x _ 3x+1
<
3 7

<5+x.

7(3+2x) <33x+1) and
21+ 14x < 9x+3

3x+1<7(5+x)
3x+1<354+7x

5x°<—18 —34 < 4x
x < 18 x> _3 -
5 4
x < —=3.6 x>—85
Answer (a) ——85<x<—36 ..... [2]
—4
(B) X = i [1]

Page 5 of 20
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EXGZ‘;;",S 7. A group of 20 students were surveyed on the number of hours they spent on online EMZ o s
Use gaming in a day. The results of the survey were represented in the following dot | Use
diagram. )
L
°
L4 [
e o o
e o o
e o o o
e ¢ o o o o
Find [ e s A B B B B
" . 0 1 2 3 4 5 6 7
(a) the mean length of time.
(b) the median gaming hours.
(a) Mean = 5+14+2102+8+5
=2.2
2.2
Answer (@) ..........Z PRUTR hours [1]
(B) eeeeeeeaaiBn hours [1]
‘ . (3 _(—2 4 _ (-3 6
8. Giventhat4 = (S) ,B = ( g _3) and C = (12 x)'
(a) Find BA.
(b) Findx if B = %C , where k is a constant.
(=2 4\(3\_ (14
@ BA“(g —3)(5) —(9)
-2 4\_(-3 6
o (7 269
= k= AT
=4 % ;
(14
g
-Answer (a) Rt L [1]
—4—
B) x = o2, 2]

Page 6 of 20
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For 9. The graphof 2+ = 3 cuts the x-axis at 4 and the y-axis at B. Find For
Examiner’s * grap 2 5 - 2 : - S 1 y y Examiner's
Use Use

(a) the coordinates of A and B',
(b) the length AB, :
(c) the equation of the line passing through point A, parallel to 2y + 3x = —7.

(b) AB =+/3Z + 7.52 = 8.077

S ey y= —gx +C

At(3,0), 0=-2@3)+c

1
c=4-
2

Equation of line: y = —gx +§ ’
Or 2y=-3x+9 -

Answer (@) A(eeeoeene, 90 1
B(...0 ., 2213 1)
(B) oo 808 .. units [1]

Page 7 0f 20
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. For - 1 10. In the diagram below, AB = 5 cm,BC = 12 cmand €D = 19 cm.
e M is the midpoint of AC, and the points B, C and D lie on a straight line.

A
M
5
._l .
B 12 c 19 D

(a) Express cos £ACD as a fraction in its lowest term.
(b) Hence calculate MD.

(@) AC =52 ¥ 12% =13

D= 12
COS LACD = ———
(b) MD? = 6.52 + 192 = 2(6.5)(19) (—2)

= 631.25 .
~ MD = 25.12

- ARSWer (@) ceeeeeeeannils 13 . [1]

For
Examiner's
Use

Page 8 of 20
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For
por |11 I£27m% =1 and m > 0, find m?* — m™. Examiner's
xaminer's Use
Use

“\3

12.

A cylindrical container has a height of 18 cm and a radius of 3 cm, both correct to
the nearest centimetre.

(a) Find the least possible height of the container.

(b) Find the greatest possible volume of this container, giving your answer
correct to 2 decimal places.

(b) Volume = (3.5)*(18.5)n
=711.96 cm® (2dp)

CANSWEF (@) eeeeeeeeeereee e e, cm [1]

Page 9 of 20
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For

For
. . . . . Exami ¥
Examiner’s | 13.  (a) Given that £ = {xisaninteger : —3 < x < 8}, A = {x is a prime number} and | ““;"""
Use o

B = {x is an odd number}.

(i) List the element in 4.
(ii) Find n(4 U B

................................

(b) On the Venn diagram provided below, shade the set C U (4’ N'B).

Answer (b) [1]

Page 10 of 20
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417

Examiner’s

Use - CDQP is a square.

For 14. ABCDE . ... 1s part of an n-sided regular polygon which has wterior angles of 165°.

Find the values of

(a) n’
®b) x,

© .

(@ n=22=24

" (b) x=165-—90 =75

180°-75°

(¢) 4CBP = = 52.5°
y = 165 —52.5
=112.5
Answer (a) n = ........ 24 [1}
®) x=....... DD, [1]
© y=...1125 ... []

For
Exaniiner’s
Use

Bl e B G s TR T

Page 11 of 20
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multiple of 360.

(a) Given that 360k is évj:.:'érf\'éct square, write down the smallest integer value of k.
(b) (i) Express 132 as the product of its prime factors.

(i) Hence, write down the smallest intégef value of n such that 132n is a

(b) (ii) LCMof 360 and 132 =23 x 32 x5 x 11
= 3960

132n = 3960

Answer (@) = .. 10 e, [1]
B) () e 22x3x11
(i) n=ee30 . [1]

/
Preliminary Examination 2014 Mathematics 4016/1
paror |15 Written as the product of its prime factors, 360 = 23 X 32 x 5. faor
Use - Use

Page 12 of 20
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v a” o 16. In the figure ABCD is a thombus, ABQ and PBC are straight lines, and AQ = BP. Emf;{;er_s
Use - Use

(a) State the triangle that is congruent to triangle APB-and

(b) prove that they are congruent.
P

ANSWEr (@) «eeeeeeeivinreneiennnnnnns [1]
@) ADAQ AABP (altematc angles, AD / /BC and BP)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
...............................................................................................
.................................................................................................

..............................................................................................

Page 13 0f 20
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EMZ‘;;”,S 17. The diagram shows the distance-time graph of a cyclist who begins his journey of Emf; o
Use Use

40 km at 09 00 and completes itat 11 30.

Distance (km)
A
T :
O —
0 E E § > Time
09 00 0945 1000 - 1130
Calculate
(a) the speed of the cyclist for the first 30 minutes in km/h,
(b) his acceleration at 10 30 in m/s?,
- (¢) his average speed from 09 00 to 11 00, in km/h.
(a) Speed =10 +%
=13
3
.7, (c) Let x be the distance travelled from 1000 to 1100
30 x
I’g = ‘i' = x=20 -
Average speed = (10 + 20) + 2
. =15 km/h
13 o133
.Answer (a) CA “km/h [1]
0 2
. m/s [1]
15
() OO km/h {2}

Page 14 of 20




Nan Hua High School
Preliminary Examination 2014

Mathfematics 4016/1

421

For

Examiner’s

Use

18. (a) Construct a rhombus PQRS in which PR = 8 cm and @S = 6 cm.

Answer (a), (bi),(bii) and (c)

(b) From (a), construct
(@) the pefi?éndicular bisector of line PQ, - .

(ii) the"éngle bisector. of £PQS,

(2]

o

S

(¢) Mark clearly a possible point, X , inside the rhombus such that it is closer

to point P than point Q, and also nearer to QS than PQ.

et

For
Examiner’s
Use

Page 15 of 20
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For ’ For
Exa';}i"er 5419, yis mversely proportlonal to. the square of x. Exwginer’s
se s€
(a) Ifx isincreased by 50%, ﬁnd the percentage change in y.
(b) Giventhaty = 25 whenx = ;, find
(i) the equation connecting y and x,
(i) the values of x when y = 400.
(¢)  Sketch the graph which represents the relation between y and x.
: K g _ 25
1@ y= ®O k=
k - 25
Y1 :m V= e
_— 4 y
3 .. 25
° (i) 400 =_—
) R
Percentage change = 1600
1
— 5556% x=%3
AnSwer (@) eeeeeeeeeeen. %6 . % [2]
25
= AxZ
BE) wonereeeasvnand A . [2]
1 1
) x=..8..., x=...8.. [2]
Answer (c) yn (1]
ol > %

Page 16 of 20
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fearor | 20. The diagram shows the graph of y = —2x% — 8x + 10. Feaor
Use Use
) (a) The graph cuts the y-axis at P(0,p).
Write down the value of p.
- (b) The graph cuts the x-axis at Q and R.
Find the coordinates of Q and R.
1 (c) Hence, find the coordinates of the maximum point.
Vi
P\
/N
(b) —2x2—8x+10=0
(—2x+2)(x+5)=0
x=1 or x=-5
(c) mid-point of QR = (_5;1 , O) =(-2,0)
When= -2,
y=-2(-2)2-8(-2)+10=18
Aﬁswer (@ p= ..... 10 ........... 1]
G Q=(..=2..,..0..) 1]
R=(...L.,..0 )y
© (.2, .. 18y 121

U S NLONTEN T TN e
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earer | 21. Given that AABC is similar to APQR,
Use (a) form an equation in x and y.

B .
12 cm
C
? 18 cm
y:|
12 x+2
(a) ;—8- - x+y—-3
12x + 12y — 36 = 18x + 36
6x — 12y = =72
x—2y=-12
®b) 3x—-y=9

(I)x2 :6x—2y =18
3)—-Q1): 5x=30
= x=6

© Whenx=6,y=9

(b) find the valuesof xand y if 3x —y = 9.

x+y—3)cm

(x+2)cm

D R R R R T R R R R

For
Examiner's
Use

U 1 gt 1 i e i 8 e 8 i B o St = e s e e
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425

For

Examiner's | 22. Given that P is the point ( 1,2), 17@ = (_45) and PR = (g), find

Use

@ [Pl
(b) OR,
(c) the coordinates of the point S such that PQRS is a parallelogram.

@@ [PQ|= 4%+ (=5)? =41

&) QR =0P+ 7R
=GN+

®

(c) Let the position vector of § be 0S.

—_— —

PQ = SR
(_54):5_()’+O_é

Given PR = (g) = PO + OR

() =(3)+ow

0t = (5)
50=(%5)-(9)=(50)
0s= (130)
M | Answer (a) lP_d] P 6.40 ..... ‘.

(B) QR = .ocenee...

For
Examiner’s
Use

Page 19 of 20
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For . . . . or
Examiner's | 23. A ball is dropped at random into one of the eight holes, numbered as shown in the Exaf:iner‘s
Use ‘ Use

. diagram. The number under each hole gives the score obtained when the ball drops
into that hole. Each hole can only fit one ball.

(a) ' Whatis the probability of scoring 2?

(b) If a second ball is dropped into the holes, without removing the first ball, find the
probability of scoring
(i) atotal of 6,
(ii) atotal of 4.

(a) P(scoring 2) =

wilw

(b) (i) P(scoring a total of 6) =

(11) P(scoring a t'otai of4) =P(1,3)+P3,1)+P2.2)

~ () + G+ (D)

1 1 3
= —— 4 — —_
14 14—+28

=1
T4
) 5
ARSWEF (@) «eoneniiiininveiieiaiiniecaeciireneennaaies [1]
. 0 .
() 1 B U SN [1]
1
.. 4
(D) ceeeeeeeieeeeiacercntereaeeeen e [2]
End of Paper
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Qn Solutions
1(a) 161%v* — 56uv + 54 =5
16(uv)* —56uv+49=0
(Guv-T* =0
duv="T
7
uy = —
4
7
V=—
4u
10) | a’+S5ab+4b> b

a’—16b>  4b-a
_a’+5ab+4b’ b
" (a+4b)(a—4b) 4b—a
_ a’ +5ab +4b? + b
(a+4b)(a—4b) a-—4b
__az+5ab+4bz+ab+4b2
- (a + 4b)(a—4b)
_ a’ + 6ab +8b*
" (a+4b)(a - 4b)
_(a+4b)(a+2b)
" (a+4b)(a - 4b)
_a+2b
T a—4b

1(c) _y2?
mx—y*)

p
an‘c—my2 =3np
my* = mnx—3np

2 _ nmx—3np

m

Y= n(mxf3r;');,

y= i\/———"(’""%p ) or+ \/—————'”"?‘ L/ \/nx _3mp

m m m

2@
2@ b that Fred will get = 20000
1 20000-+30000-+ 46000

x 40800 =$8500
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2 @) Fred’s new amount of profit = 14

Percentage change = 11200 -3500 x100%

8500
3129
17

=31.7647%
=318% (3s.f)

14+22+15

x40800=511200

2(b
() A=11200(1 + 1‘38 %)°

' =11519.57446
=$11519.57 (2dp)

2(c) 0.7332 euros = 1 USD

1 USD=1.2479 SGD

1200

1200 SGD = 5 =961.6155 USD

=4004.4564

4500 USD =4500x0.7332 =3299.40 euros_

961.6155 USD =961.6155%x0.7332 =705.0564 euros

Total amount received =3299.40+ 705.0564

=4004.46 euros (2d.p.)

3(a) i 38.5
Radius of cone = .[—— =3.50 m (3 s.f)
w
3(b) Volume of wooden sculpture
=(38.5)(10) + 1 (38.5)(4) - [l)(ﬁ)zz(l 5y
3 2 A3
=429.2647
| =429m’ (3s.9)
; _
© " losom—— M
: 429.2647 x100°

m=253266173 g
=253266.173k g
=253000kg (3s.f)

e e n o Wae HRE S n L+ ames = e em ey e e A A S o ¢S A o 2 % b S 2 a1 8 SN T T S e
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3(d) Curved surface area of cone

= 7(3.5007)(/4% +3.5007?)

=58.459037 m’

Surface area of cylindér

=27(3.5007)(10) +38.5 - z(1.5)* + &}mu 5)%
= 265.5240 m?

Surface area of wooden sculpture
| =58.459037 + 265.5240 m*

| =323.983089 m?
=324m> (3s.f)

30 Voo | Heightoyr | _( 875\ - 125
Vsolia Height,,;, 1400 12
125

Vvlnodel = gﬁ X 429.2647

=104.8010 m°
=105 m® (3s.f)
=105000000 cm?>/1.05x10% cm?

1 4(a) Time taken by the train to travel from Beijing South Station to Danyang North Station
1120 : ‘
=——h
x
4
®) The time taken in hours for this jouney = 1120
x+10

. x  x+10 60
1120x +11200—1120x _ 5

x(x+10) 6
11200(6) = 5x(x +10)
- 5%° +50x— 67200 =0
 Pal0x-13440=00

4(c) ) 1120 1120 50

_ ~10+/(10)’ ~ 2()_13440)
2(1)
—10++/53860

2
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x=111.0388 or x=-121.0388
=111.04 (2dp.) =—121.04 (2dp.)

4(e) x=—121.04(re}.® x> 0)
Time taken
_ 1120

111.0388+10
=9.2532hr
| =9 hr 15.192 min
1 =9 hr 16 min
(rounded up so as to ensure train reach Danyang North Station)
The time taken by the train to reach Danyang North Station on that Sunday is 9 hr 16
min.
S@) In ACOD, £Z0DC = % (tangent L radius) E
cos ZBOD = 10
20
V2
£LBOD = 3 (Shown)
5 . -
@, | Areaof acOD= %x 10x20xsin(§)
=86.6025 cm?
1 2 (7

Area of sector BOD = Ex 10° x 3
=52.3599 cm?- -
Area of the shaded region BCD = 86.6025 — 52 3599
: : : | . =34.2426. cm

. ' . —342 cm (3 s. f)

5(b) - By Cosine Rule, : :

| 4D? =10% +10% — 2(10)(10) cos(z—;’-)

=300

=300 cm
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Arclength AD = 10(-23—7[) = 22—” cfn

) .,

Length of semicircle 4ED = rr( 5

Jé?)?i}

2

Perimeter of shaded region, X = 22” '+7r(

=48.1509
=482cm (3s.f)

6(a)(1)

bﬂ':bﬂ%@

=5a + —;— (5b—5a)

5
=£(a+b) or —a+ ib
2 2 2

-1 6(a)(ii)

PN =ON—OP
=.§5ﬁ_b75

=~3—(§) '(a+b) —5a

=1—;.— (a+b) —5a

=£(2b —5a) or Qb—g a
7 7 7

6(a)(iii)

NL=OL—-ON
2 10
=Z(5b) ——(a+h
5( ) 7(?1l )

. =£(2b—53) or ib——lga
7 7 7

6()

From the results in (a)(it) and (a)(ii1),

W:%(zb;Sa)
2902 op_sa)] -
2,[7(2b 5?)]

——

2.

PN is parallel to NL and since they have a common point N, P, N and L are collinear.
.. Nlieson PL.

PN:NL=5:2
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6(c) 1
area of APNM EXhXNM

area of APON %xthN

23
4

6(d) APON :APNM
=4:3
=20:15
APON :AOLN
_,- =5:2
'=20:8
AOQM : AOMP
=35:35
= AOLN + Quadrilateral LNOM : APON + APNM
=8+27:20+15

) area of APON _20
" area of quadrilateral LNMQ 27

7(a)(1) Z0ODB=69° (base Zs,isos A)
£BEA =180°—69°-69°
. =420 '
£BOD=42°
LBED =42°+2( £ atcentre=2 £ at circumference)
=21° '
LAED =42°-21°

=21°

(<s in opposite segments)

7(a)(i1) LABD = ZAED =21° (4 sin same segment)
- LABO =69°-21°

= 48°

7(a)(ii1) ZLADB =69°+69° =138°
LOBC=90° (tangent .L radms)
ZDBC =90°—-69°

=210
ADBC+4BCD°—138° (ext V4 of A)
ZBCD =138°-21°

=117°

7(b) LABD = ZAED =21° (4 s in same segment)
LDBC=90°-69°=21° (tangent | radius)
Since ZABD = ZDBC

. the line BD bisects ZA4BC.
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8(a) a=16, b=40
8(b) 100
8(c) 60
8O | por?
8(d)(ii) Let ¢ =an® +bn+c
n=1: a+b+c=4....(1)
n=2: 4a+2b+c=12......(2)
1 n=3: 9a+3b+c=24.....(3)
1 @- 3a+b=8.....(4)
3) -2 Sa+b=12.....(5)
2a=4
®-@
a=2
Subst. a=2into (4): b=2
Subst. a=2and b=2into (1): ¢=0
g=2n*+2nor g=2n(n+1)
8(e) 364 =2n +2n
n* +n—182=0
(n+149)(n-13)=0 .
n=13 or n=-14 (rejected)
.. figure 13 has 364 toothpicks.
9(a)(1) Median weight of pebbles from Bondi Beach, Sydney =43 g
9(a)(i1) Interquartile range of the distribution=50-34 =16g
9(a)(i11) Number of pebbles with a weight more than 60 grams.
: oo 1=120-108=12
 ECC I p—
Weight (w grams) Frequency
O0<w<20 1
20<w=<30 S 14
30<w<40 | 21 - =
40 <w<50 ’ 29
- 50 <w<60 19
60 <w<70 10
70 <w<80 6
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9(b)(i1)

_10(1)+25(14) +35(21) + 45(29) + 55(19) + 65(10) + 75(6)
R | 100
=4545g

=455g(3.s.f)

Mean

DA 102(1)+252(14)+352(21)+452(29);552(19)+652(10)+751(6)
r 100 ’
=2267.75

' 812191
{ Standard Deviation = V2267754545 =\} 200 =142g (3.s.f)

9(c) -

| P (thewéiglgxt of the pebble from Bondi Beach, Sydney is more tilan 60 grams and the

weight of the pebble Pirates Bay, Tasmania is less than 40 grams)
(122
120 A 100

=0.036 or 2
250

10(a)(3)

By Sine Rule,
PS 50
sin62°  sin 40°
50sin 62°
sin40°
PS =68.6811

=68.7m (3s.f)

PS =

10(a)(ii)

ZROS =180°—62° (adj. Ls on a str.lin€)
=118°

Area of the field QRS =—12—><1 10x50xsin118°

=2428.10588

10(a)(iii)

=2430 m?(3s.f)
By Cosine Rule, -
RS? =110% +50% —2(110)(50)cos118°
. =19764.187
RS =140.5852
=141m (3s.f)

10(b) -

Bearing of S from X = (40°+31°) = 071°
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10(c)()

sin40° =

shortestdistance from S to QP(SS")

shortestdistance from S to QP(SS') = 68.68711sin 40°
=44.1474 m

The angle of elevation-of the top of the tree from

a point.on PR is the greatest when the distance from
S to PR is the shortest.

.. greatest angle of elevation = ZTS5'S

In ATSS',

tan £ TSS'= 22
. SS"

16.2
44.1474
ZTSS'=20.1507°

=20.2° (1d.p.)

tan ZLTSS'=

North

.. greatest angle of elevation = LTS'S= 20.2°.

106D

| tan 2T RS =22

Let T’ be the point where the boy is half way up the tree.
.. ‘angle of depression = £T'RS (alt. Ls, // lines)
T8 = 1—62—% =8.1m

s

tan ST'RS = — 5L
140.5852

ZT'RS =3.2975°
=3.3° (1d.p.)

&30
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11(a) p=25
11(b)
3g .
=
55
BE=
E=
E=
i% = ===
E’-Ewg“‘-‘“g;s;aaégg
-4 = =
) = =
= : F=3
e e -
" - -
10 = = —
-12 ggagg "gmsggﬁm ’"zégg
4 =
R E===c—ca-=—c
-1161 . =1 ._E==EE=_==EE—.
18 =
11(c)(i) | From the graph, when x =0, y=-2.
... monthly rental fee = $2000.
11(c)(i1) | From the graph, maximum point of the graph is (2.25, 28.4)
.. number of jeans to produce to maxumse proﬁt
= = 2255 X 1000~ ' :
=2250 -
11(c)iii) | To just break even, proﬁt =
From the graph, when y = 0 x=0. l(accept 0.05t00.15)or x=44
.. minimum number of jeans to produce to break even
=0.1x1000
=100

B AT I I L Y

10
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11(c)(iv)

From the graph, when y=12, x=0.6 or x=3.9
- for profit of at least $12 000, range of number of jeans to be produced is
600<x<3900.

@O

Using points (2.8, 29.5) and (4.4, 5.5)
| 5.5-29.5
44-28
24
e

e

Gradient =

M@m

It represents the rate at which the profit is changing at x=3.5.

11

Z2I17
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