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MATHEMATICAL FORMULAE

Compound Interest
Total amount = P(l - ’—)
100

Mensuration
Curved surface area of cone = mrl

Surface area of a sphere = 4 r*

Volume of a cone = %nrzh

Volume of sphere = %mrs

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

1 .. .
Sector area = 5:‘29, where @ is in radians

Trigonometry
a b c
sin A - sin B - sinC
a* =b* +c* —2bccos 4
Statistics
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For For
Examiner’s _ 216.1 +1083.7 Examiner s
use 1 (a) By rounding each number to its nearest ten, calculate 14985 " s

(b) Write your answer to part (a) correct to 1 significant figure.

ANSWEF (@) oo [1]

2 If'the length of a rectangle is 340mm and width is 200mm, both are corrected to the nearest
10mm, calculate the

(a) maximum possible area of this rectangle in cns’,
width

length’

(b) lowest possible value of the ratio

ARSWEPHA v mimon susmpaminss wrummsmsm s 2]
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3 James was 82kg and 15% above his ideal weight. He exercised and lost 6% of his initial
weight. How many percent of his current weight must James lose in order to reach his ideal
weight?

ARSWEF s ovvanvnmmnissnisnssssmavasamsains i3]

4 (a) Solve 4a(a—3) =2— (20— 6a).
(b) Factorise x%y? + 36 — 4x%2 — 9y? completely.

AMSWEF () «voivimnasanssivssaoswinanensnemissss |2

Bendemeer Secondary School
Preliminary Two Exam 2017/ Sec 4E5N / Elementary Mathematics Paper 1

48



5 A flight leaving Singapore to London takes about 13 hours and 15 minutes. If the departure
time on a Tuesday from Singapore is 1310 hours and Singapore is 7 hours ahead of London,
what day and time, in 24 hour format, does the flight reach London?

HARSWET s sisianisaivin hours on ................ [2]

6 InADEF,DF =10cm,EF = 12cm and LEDF = 39°.
(a) Find £DEF.
(b) Which is the acceptable answer to part (a)? Explain why the other answer is not
applicable.
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a2

c2

b2

7 Giventhat — — —

dz

= 1, make b the subject.

DIV sorwcs i mwrm s e v A o R R BOH T 2]
8 (a)Evaluate (2! — 572) without using a calculator. Show your workin g clearly.
o e NBERE® . :
(b) Simplify ———, giving your answer in the form of 5".
b xb
AMSWEP () iniiiisnsimsmssiinsotnnmmsrmnmamene [2]
(B) oo, 2]
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9 Siew Teng is x years old and her brother Victor is 2 years older. Their mother is 6 times older
than Victor.
(a) Write down the ratio of Siew Teng’s age: Victor’s age: Mother’s age in terms of x.
(b) Ten years from now, their total ages will be 76. How old was Siew Teng’s mother five

years ago?
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10 In the diagram, given that ZBAC = £BDA and C lies on a straight line BD. It is given that
AB =6 cmand BC=4cm.
A

B C D
(a) Show that AABC and ADBA are similar.

(b) Find BD.

(c) Given the area of AABD is 42 ¢cm?, find the shortest distance from D to AB.

2 £y Lt o -7 HRRIRR R p—r -, 1) 1 ]|

(Ceeeeniinnrieeeiinirennnnnnennen? [2]
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11 The below diagram is part of a regular decagon.

Find

(a) 2RST
(b) ZRTQ
(c) £PQT

ANSWEF (@) c.vevee e oo e e
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10

12 Two fair six-sided dice are thrown.
Find the probability that
(a) both dice show different numbers,
(b) the sum of the two numbers shown is 12,
(c) the sum of the two numbers shown is a prime number.

........................................
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11

13 The figure below shows the positions of the points S, T and U.

\T
(a) Express ST as a column vector.

(b) V is a point such that STUV is a parallelogram. Draw the parallelogram on the diagram
above.

(c) Find the magnitude of |ST|and |TU]| .
(d) Hence, from your answer in part (c), is |§—'f| = |ﬁ)"| ? What is the specific name of the

parallelogram?
ANSwer (@) «....ooovvvniiiiniiniiiiiiiiienin
D) coviiveni SEADOVE cuiviniiciin
e s
-

.....................................................................................................
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12

14 (a) Hasan invested part of $8000 at 2.4% per annum simple interest and the remaining at

1.8% per annum simple interest. He received a total interest of $348 after two years.
How much did he invest at 2.4% per annum simple interest?

(b) Amin bought a car at $70000 and the car depreciated by 25 % at end of first year, 20%

at end of second year and 15% at end of third year. What was Amin’s car value after 3
years?

Answer (@) ..o [2]

(B) S [2]
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15 The diagram shows 2 small semicircles inside a big semicircle. Given that AB is the diameter
of the big semicircle with center O and area of each small semicircle is %n cm?.
Find
(a) the radius of the small semicircle,

(b) the perimeter of the shaded area in terms of =,
(c) the area of the shaded region in terms of .

ARSWEF () o cisviiinvnvivsvinvssssvssivaineion cem [1]
'{ -] EA P PR, em [1]
(€) weiiiiiie e em? [1]
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14

16  The graph shows the students intake of ABC Secondary school over 4 years.

Bt | Students intake over 4 Years .| | |
_g? i 75 ' ]
8 ] e it . i
HaIEECy"Y EEN U RAN e EMER R R
Ul 1o g o A ¥ |
et Ll I i | :
IR -JW SN AL ]
igriseer i e fai e ) T
= R i :
b, -t I A B
. lannn ¥
NEBECE L T : }
960 i Saadh
C 20128 oas | 1 Goaa | {2016 ) |Vear| T

(a) Express the ratio of the height of the bar representing the students intake in 2012 to
that in 2016.

(b) Express the ratio of the student intake in 2012 to the student intake in 2016.

(c) Should both answers you obtain in (a) and (b) be the same?

(d) Explain the similarity or difference in your answers of (a) and (b).

ANSWEF (@) wev.vooeeeeereerreas e, [1]

) S []
R [1]
(@) <eveeeeeeeeee ettt ettt et ettt ea sttt a et
................................................................................................. [1]
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15

17 Given the equation of line L1 is -;-x -3y =9, find
(a) the coordinates when it cuts the x-axis,
(b) the gradient of the line,
(c) the value of k if the point (-6, k) lies on the line,
(d) the equation of line L2 that cuts y-axis at 5 and is parallel to L1.

ANSWEF (@) v [
) 1]
(8o sansaisissssnmsssaianmminans 1]
/R 1]
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16

18 In the diagram, O is the center of the circle and RT and PT are tangents to the circle at R and
P respectively. Find the angles,
(a) x and
(b) 72
State your reasons clearly.
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19 (a) Use set notation to describe the shaded area in the following Venn diagram.

(b) &= {numbers from 1 to 10}
A = {even numbers}
B = {prime numbers}
C = {multiples of 2 greater than 6}

(i) List the elements in A N B.
(i1) State the relationship between set A and C.

ANSWEF (@) «..ooevvenieeiieeeee e e
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18

is 36 km due South of A. The map scale is given as 1:600 000.

Construct the map of ABCD using the information given below:

(a) Town C which is 54 km from B with a bearing of 085° from B.

(b) Town D is located 18 km from C and on the perpendicular bisector of A
(c) Measure the bearing of Town D from Town A.

Answer (a) ......... See above
) vaicen See above
(c)i.

20 The scale drawing in the answer space below shows the position of towns A and B. Town B

and B.

..................
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21 (a) Express the function y = —x? + 8x — 5 in the form y = —(x — h)? + k.
(b) Sketch the graph of the function y = —x? + 8x — 5. Label the y-intercept and turning
point.
(c) Hence, or otherwise, solve the equation —x* + 8x — 5 = —10

ARSWRE L)« civvsvonisisimiisisnsismmnssie 18]
(D) iicivonians SEEAPOVE ivssssssninves [2]
(€) X = eiriiiieveeanineny veeienenensenenn [2]
--- End of Paper ---
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Compound Interest

Mensuration

Trigonometry

Statistics

MATHEMATICAL FORMULAE

Total amount = P(l - _r_]
100

Curved surface area of cone = 7/

Surface area of a sphere = 4 77

Volume of a cone = %mzh

Volume of sphere = %mﬁ

Area of triangle ABC = %ab sinC
Arc length = 8, where @ is in radians

Sector area = -%rzﬁ, where @ is in radians

a b ¢
sind sinB sinC

a’ =b* +¢? —2bccos 4
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p-=2_1 15-2p

1 (a) Solve the inequality < 5 2 [3]
(b) (i) Factorise 2g—18¢° completely. [2]
(i1) Hence simplify 3‘1_1&}3 . [2]
(49" -2¢)(3¢ +1)
(c) (i) InJanuary, Joseph’s best time to swim 200 metres was 2 minutes 30 seconds.
Calculate his speed in kilometres per hour. [2]
(i) In December, Joseph’s best time is 10% less than his best time in January.
Calculate, in minutes and seconds, his best time in December. [2]
2 The first four terms in a sequence of numbers are given below.
Tr=3+2° =4
T>=5+2! =7
T3=7+22 =11
Ty= 9+23 =17
(a) Find 7Ts. (1]
(b) Find the nth term of the sequence, 7. 1]
(c) Hence or otherwise, find 7. (1]
(d) Explain why the value of 7 is always odd for all values of »n. (1]
(e) Twand Tm+ are consecutive terms in the sequence.
Show that Taw1 —Tm=2+2™", [3]
Bendemeer Secondary School
2017 Preliminary Two Examination / Sec 4E/5N(A) / Elementary Mathematics (Paper 2) Page 3

67



3 A factory produces bottles in both the small and the large size.

(a) Itis found that x large bottles can be produced in a minute.
Write down an expression in terms of x, the time taken to produce 1 large bottle,
in seconds. 1]

(b) 4 more small bottles can be produced in a minute, compared to the large bottles.
Write down an expression in terms of x, the time taken to produce 1 small bottle,
in seconds. (1]

(c) Given that it takes 2.5 seconds longer to produce a large bottle than a small bottle,

form an equation in x and show that it reduces to x% + 4x— 96 = 0. [3]
(d) Solve the equation x* +4x—96 = 0. [2]
(e) Hence find the time taken to produce 4000 small bottles, in hours and minutes. [2]

(f)  Itis known that the factory sells each small bottle at $0.30 and each large bottle at $0.50.
Is it more profitable for the factory to produce small or large bottles?
Explain your answer. [3]

4 The figure below shows the outline of a spinner toy, which is made up of an equilateral triangle
and 3 identical circles with centre O), Oz and Os respectively. It is'given that the radii of the
circles are 6 cm and O;M = 17 cm, where M is the midpoint of SR.

Find (a) PO, [2]
(b) the perimeter of the shaded region PORSTU and [3]
(¢c) the area of the shaded region PORSTU. [3]

Bendemeer Secondary School
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5 (a) The stem and leaf diagram below shows the marks attained by 15 students in a
Mathematics test.

1 3 7

2 3 6 6

3 0 - - 5 7 9

4 1 2 5

5 0

Key : 1|0 means 10 marks
(i)  Using the data given, find the (a) median mark, [1]

(b) interquartile range and [2]
(c) standard deviation of the marks. [2]

(if) It was later found that there was a mistake in the marking for the test.
As such, every student should get an additional 2 marks.

Describe how the change in marks will affect the median mark and interquartile
range. (2]
(b) Itis given that a box contains 15 apples and 9 oranges.

Two fruits are then selected from the box at random. If an apple is selected, it is replaced.
If an orange is selected, it is not replaced.

(i) Draw a tree diagram to show the probabilities of the possible outcomes. [2]
(i) Find, as a fraction in its simplest form, the probability that
(a) both fruits selected are the same, 2]

(b) atleast one of the fruit is an apple. [2]

Bendemeer Secondary School
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6  In the following diagram, ABCD is a parallelogram where M is the midpoint of CD and
OD=%BD.

X

D M c

Given that O4 = a and OB =b,

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

@ BD, [
(i) 4B, [1]
(i) BC, [2]
(iv) OM. 2]
(b) Given that CX=a+ % b, prove that B, D and X are collinear points. [2]
(c) Find the exact value of (i) asa of SODM 2]
area of AOAB
Gy AEagt ACDM [
area of ABCD
Bendemeer Secondary School
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Petrol stations A and B sell two grades of petrol, R92 and P98.

The matrix L shows the average amount of petrol sold at the two stations on a day in Week 1.

(a)
(b)

(©)
(d)
(e)

0]

R92 P98
250 180 Station A
~ {280 180 Station B
Evaluate the matrix Q = 7L. [1]

It is given that the petrol price (per litre) of grade R92 and P98 are $2.00 and $2.40
respectively.

Represent the petrol prices as a column matrix P. [1]
Evaluate the matrix S = QP. [1]
State what the elements of S represent. [1]

In Week 2, the average amount of all petrol sold at both petrol stations dropped by 5%.
At the same time, the prices of all grades of petrol increased by 5%.

Calculate the earnings made by Station A and Station B respectively in Week 2. [3]

Write down a matrix X such that the total earnings of both petrol stations in Week 2 can
be calculated using matrix multiplication.

Hence find the total earnings of both petrol stations in Week 2. [2]

Bendemeer Secondary School
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Figure 1 shows the three-dimensional layout of Roy’s living room. The room is shaped like a

cuboid with dimensions 4 m by 3.6 m by 3 m, where path MN lies across the centre of the

room.

* A television is fixed on the wall OQRVU such that Y, the centre of the television, is 1.6 m
above V.

¢ Two speakers are fixed at corners P and T respectively.

P Q

3.6m @
T . )

' | Television
Figure 1 , "
3m i @
iy

Roy is deciding on the best position to place his armchair along MN. The best position will
allow him to have an optimal view of the television when seated in the armchair.

Figure 2 shows Roy’s eye level at X, which is 1.24 m when seated at distance d from the
television. It is given that 1.8m <d <3.8m for Roy to have an optimal view of the television.

)

Fi; 2
igure i

1.24m

4

d N

For this question, the dimensions of the television and speakers are negligible.

(a) If Roy chose to place the armchair at the furthest possible optimal distance, find

() TX 3]
(i) Z£PXT, 2]
(iii) the angle of elevation of ¥ from X. [2]

(b) When the angle of elevation of Y from X'is 12°, will Roy still have an optimal view of the
television? Justify your answer. [2]

Bendemeer Secondary School
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9 Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation

2
X

1
=5+5-Zyx
’ 4

Some corresponding values of x and y are given in the table below.

x -6 = -4 -3 -2 -1.5 -1 -05 | -03
y | -433|-165| p 2.08 3 3.10 | 2.75 | 094 | -1.69
(a) Find the value of p. [1]
(b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for —6<x<0.
Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis for -5< y<4.
On your axes, plot the points given above and join them with a smooth curve. [3]
(c) By drawing a tangent, find the gradient of the curve at (-1, 2.75). [2]
(d) (1) Onthe same axes, draw the line L with gradient 0.5 and passes through the
point (-4, -3). [1]
(if)  Write down the equation of the line L. [1]
(iii) The x-coordinate of the point(s) where the line L intersects the curve are the
solution(s) to the equation x°+ Ax* —Bx—8=0.
Find the values of 4 and B. 2]
A 2 1, .
(e) Using the graph, show that — —Zx +1=0 has no solution for x < 0. [2]
Bendemeer Secondary School
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10 Mrs Lim is currently staying at a bungalow with her family. After learning about solar energy
from the brochure below, she is thinking of installing solar panels at the bungalow to help
reduce the family’s electricity bills.

SOLAR ENERGY

Brochure on Solar Energy

Information that Mrs Lim needs to consider in order to make a decision on the installation can
be found under Annex A on the next page.

(a) For the first half of 2017,

(i) calculate the average amount of electricity (in kWh) used by Mrs Lim’s family in a
month, and [2]

(ii) calculate the average amount (in dollars) paid for electricity usage in a month. [2]

(b) Considering all the information given, should Mrs Lim go ahead with the installation of
solar panels for the bungalow?

Justify your answer. [4]

Bendemeer Secondary School
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ANNEX A

Table 1:  Records of electricity usage by Mrs Lim’s family

5

Electricity Usage for 2017 (in KWh).

January February Marcii‘ .April | ‘ May June

1107.8 1066.3 1123.6 1259 1249.5 1281.6

Table 2:  Charges for electricity usage

Electricity tariff: 21.39 cents per kWh

(Charges subjected to 7% Goods & Services Tax)

Table 3:  Details on installing solar panels for Mrs Lim’s
bungalow

i 9mby4m

1.65m by 1 m

$6,250

Table 4: More about the solar panels

Average amount of electricity produced by

1 solar panel: 19 KWh per month Lifespi ot soim parli; i years
~END OF PAPER~
Bendemeer Secondary School
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Answers:

1
1 23
a) p=13 2
I)0)  290-3g)1+3q) 1b)(ii) %
q —
1oG)  4.8km ) 2mials s
28) 27

2b) 2n+1+2™
2c) 524329

3a) -625
X

3b) B s
x+4

3d) x=-12, 8
3e) 5h33%min or 5 h 34 min

3f) It is more profitable for the factory to produce large bottles.

4a) PQ=7.63cm
4b) Perimeter =41.7 cm
4c) Area=110cm?

5a)(i)(a) Median =34 marks 5a)(i)(b) IQR =15 marks 5a)(i)(c) SD = 9.99 marks

Sa)(ii) The median will increase by 2 and the interquartile range will remain the same.

5b)(@)

Fruit 1 Fruit 2
S 4
8
2.3 A
24 8
PO
8
15 A
2:32p B
24 8
8
23 o)
s 767 . 20
5b)(ii)(a) P(both are the same) = —— 5b)(ii)(b) P(at least 1 apple) = —
1472 23
6a)(i) BD =-Zbp 6a)(ii) AB =-a+b

2
6a)(iii) BC =-a —%b 6a)iv) OM = —%a

Bendemeer Secondary School
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6oi) ~ Aeacf AODM [ 1 T _L gy meaofaopM 1.2 1 1
area of AOAB 2 4 areaof ABCD 4 3 2 12
1750 1260 2.00 6524

g = [1 960 1260) o £ [2.40] B (6944)

7d) The earnings of Station A ($6,524) and Station B ($6,944) respectively for Week 1.
7e) The earnings of Station A ($6,507.69) and Station B ($6,926.64) respectively for Week 2.

7) X=( 1)
Total earnings =(1 1{6507.69]
6926.64
= (13434.33)

Total earnings of both stations (Week 2) = $13,434.33

8a)(i) TX=253m
8a)(i1) ZPXT ~90.9°
8a)(iii) Angle of elevation = 5.4°

8b) tanl2” =-0:dﬁ 2 d=1.69m

Since 1.69 m is less than the minimum optimal distance 1.8 m, Roy will not have an optimal
view of the TV in this case.

Bendemeer Secondary School
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9a) p=0.5

9b) i
\\(9) :
(e)y =4 1K
‘;\_f ‘
] \ 
7z f N\
Tl
/ B
0
-6 -5 -4 -3 -2 -1 g
¥ v (@0
Yy g .
/ 2
/
/ —+43
- _L
/
/y-=5+-:r_'-——2x2
7 -p
9¢) Gradient=-1.5 (+0.2)
1

9d)ii)  y=7x-1
9d)iii) A4=2 and B=24

10a)(i) 1181.3 kWh

10a)(ii)  $270.37

10b) Since the average amount paid by Mrs Lim per month will be lesser than what she is currently
paying for electricity usage, she should go ahead with the installation.

Bendemeer Secondary School
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2017 Sec 4E/5NA Preliminary One Mathematics Marking Scheme

Qn Answer Marks
1(a) 130 B1
1(b) 100 B1
2(a) 344 x 204 = 70176 mm? M1
1 mm?=0.12 cm?
71196 mm? = 0.1 x 0.1 x 70176 cm?
=701.76 cm? =702 cm A1 (accept
exact value)
2(b) 195 B1
344
3 Ideal weight = % x 100 = 71.30kg M1
Current weight % x 82 = 77.08kg
| Per cent = 22222 x 100 = 7.4987 = 7.50% M1, A1
4(a) 4a%? —12a=2—20+ 6a
4a’—18a+18=0
202 =9a+9=0 M1
(2a-3)(@—-3)=0
3
a= E, 3 A1
4(b) x%y? + 36 — 4x% — 9y?
= x%y? — 4x* — (9y% — 36) M1
=x2(y? —4) - 90* ~ 4)
=@x2-90*-4) M1
=x+NE-3)0+2)y—-2) A1
5 Singapore Tuesday 1310 =>  London Tuesday 0610 M1
Flight 13 hours and 15 minutes => Arrival Tuesday 1925 B1
Or Or
Flight 13 hours and 15 minutes => Arrival 0225 Wednesday M1
Singapore time
Singapore 0225 Wednesday => London Tuesday 1925 B1
(If no working,

80



6(a) sin 39 _sin £LDEF M1
12 10
/DEF = sin-1 10sin39
= sin K
£DEF = 31.63,180 — 31.63
= 31.6,148.4 At
6(b) Acceptable answer => 31.6°. B1
Reject 148.4° because (148.4 + 39) >180 which is more than B1
angle sum of a triangle.
7 a*d>—bed = c2d° M1
b202 == dz(az _CZ)
d
bzi—;,,‘(az_CZ) A1
No mark if no
+.
8(a) 1 1 _25-2_ 23 M1, A1
2 52 50 50
8(b) 2. 62 1-ps M1, A1
b3+6 3 1=b
9(a) x:x+2:6(x+2) B1
9(b) x+10)+(x+12)+ (6x+22) =76 M1
x=4
Mother's age = 6(4 + 2) — 5 = 31 years old A1
10(a) InAABC and ADBA
£BAC = «BDA (given) }B1(order of
£ABC = £DBA (Common £) vertices must
be in
corresponding
order
AABC is similar to ADBA (AA Simiarlity) B1 (statement
and reason)
No reason no
mark
10() |BC _BA
BA BD
4 _ 6
6 _BD

Bendemeer Secondary School
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BD =9 B1
10(c) Let shortest distance be s.
1
-2- X6Xs=42 M1
s =14cm A1
11(a) ~(10-2)180 _ B1
LRST = m_ = 144
Mo | opr = —-—'2'— = 18° (base of issos.A) &1
ZRTQ = 18° (alt £)
11(c) £QRT = £QRS — £SRT = 144 — 18 = 126° M1
ZRQT = 180 — 126 — 18 = 36° (£ sum of A)
£PQT = 144 — 36 = 108° A1
12@ |5 B1
6
120) |2 B1
12) | I L
| L1 2 3 4 |
Lt CD s L GO
2 3> 4 | 5O 6 |
| 3 | & i€5>]| & | >
| & (5> 8 |<CZO, 8
5 | 6 <D s
.6 T 8 10
5
IV A1
13(a) ( 4 ) B1
-5
13(b) B1
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\')
/ N
) N
/ N\
S< ]
N /
b /
M J/
| T

13(¢) | |ST| = /4% + (=5)% = 6.40 unit X

|TU| = V4% + 52 = 6.40 unit
13(d) Yes. ST=TU. B1

Parallelogram is a rhombus. B1
14(a) Let p be the amount invested at 2.4% p.a. M1

2.4x2x +1°8x2x(8000 = 348

100 ~ P " 100 p)=

4.8p + 3.6p = 34800 — 28800 A1

p = $5000
14(b) 70000 x 0.75 x 0.8 X 0.85 = $35700 M1, A1
15(a) 3cm B1
15(b) 2(Arc length of small semicircle) = 2(x x 3) = 6w cm

Radius of big semicircle = 6cm

Arc length of big semicircle = m x 6 = 6w cm

Perimeter = 6m + 6m = 12mcm B1
15(c) | Area = 27(6?) — 2(;73%) = 97 cm? B1
16(a) 3 B1

5
16(b) S B1

6
16(c) Yes. Both answers are supposed to be the same. B1
16(d) There is a difference in answer because the scale of the vertical | B1
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axis does not start from zero

17(a) (18,0) B1
17(b) 1 B1
6
17(c) k=-4 B1
17(d) y:lx+5 B1
6
18(a) LORS =90 — 34 = 56 (radius perpendicular to tangent) M1
£ROS = 180 — 2(56) = 68 (angle sum of issos. triangle) M1
ZROP = 2(68) = 136
ZROP = 2x (angle at center = 2 angles at circumference) A1
x = 68° (If more than 2
reasons not
given, deduct
1m overall)
18(b) y = 180 — 90 — 68 = 22° (angle sum of triangle) B1
19(a) A'UB B1
19(b)(i) |[{4, 6,8, 10} B1
19(b)(ii) |ICc A B1
20(a) / C1 - Correct
20(b) PR angle
' measurement
C1- Correct
scale
> | conversion
e e C1-~
g N TP perpendicular
bisector
B
G4 @) C1 - Label of
Town D (accept
either D1 or D2)
20(b) 104°+1°,114°+ 1° B1
21(a) y=—(x*—-8x+5) M1
y=—[(x—4)*+5-4%)]
y=—-(x-4)?+11 A1
21(b) P1- correct
shape
P1 -~ correct

intercepts and
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turning point.

e |

21(c) 8.58, -0.583 B2
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MARK SCHEME

Qn. | Solutions Remarks
1@ [ p-2_1 15-2p
4 T2 5
p—2_—25+4p BI]
4 10
10(p—2) < 4(-25+4p)
-6p<-80 [B1]
spzl 3—31~ [B1]
1b) |(G) 2¢-18¢°  =2¢(1-9¢%) [BI]
= 2¢q(1-3¢)(1+3¢) [B1]
(i 29 -184° _ 29(1-3¢)(1+3q)
(4° -29)3q+1) (4" —29)(3q+))
_ 29(1-3q9) B1]
29(2q-1)
1-3¢g
i, & 1
-1 [B1]
19 1§y  200m>02km, 2min30s-> 2% h
1
Speed =02/ — 1
pe 4 [M1]
=4.8 km/h [Al]
(i)  Best time (Dec) = 0.9x% [B1]
34
80
=2 min 15 seconds [B1]
Total Marks: 11
Bendemeer Secondary School
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MARK SCHEME

2(a) | T =11+2° =27 [B1]
2(b) | n™term = 2n+1+2"" [B1]
2(¢) | T2 =2(20)+1+2%" =524329 [B1]
2(d) | Since 2z and 2™ are even,
then 7Th=2n+14+2"" =even+1+even
= odd [B1]
20) | T, -T.  =2m+D)+1+42" —2m+1+2"") [B1]
=2m+2+4+1+2" -2m—-1-2""
= D)8 P
=242 —%(z"') B1]
1
=2+—(2"
5 ")
=2+2"" (shown) [B1]
Total Marks: 7
3(@) Time taken to produce 1 large bottle = o s [B1]
X
3(b) .
Time taken to produce 1 small bottle = Y s [B1]
X
3c) | 60 60
———=25 B1
x x+4 (B1]
60(x +4) —60x =2.5x(x+4) [B1]
240 =2.5x* +10x
¥’ +4x-96=0 (shown) B1]
3d) | x*+4x-96=0
(x=8)(x+12)=0 [M1]
Lx==12(N.4), 8 [A1]
3(e) ;
Time taken to produce 4000 small bottles = 4000 x [B1]
1 Accept:
=5h 33§min [B1] ~5h 33 min
3(f) | Inthe same duration of time y seconds,
Amount earned for selling large bottles = $0.50x(y/7.5)
~ $0.067y [B1]
Amount earned for selling small bottles = $0.30x (y/5)
= $0.06y [BI]
. It is more profitable for the factory to produce large bottles. [B1]
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MARK SCHEME

or Amount earned in 1 min (Large) = 8($0.50) ;
= $4.00 [B1]
Amount earned in 1 min (Small) =12($0.30)
=$3.60 [B1]
- It is more profitable for the factory to produce large bottles. [B1]
Total Marks: 12
4(a) | Since M is the midpoint, then O1M is perpendicular to O2 Os.
So, sin60° = - - [M1]
6+PO+6
PO = o 12 ~ 7.629909152

Ve

~ 7.63cm [AT]

or Let O1 Oz be 2x.
2x)* =x* +17* - 3x? =172

> x=1}96-;— [(B1]

PQ=2x1/96%—2(6) ~7.63cm [BI]
4(b) )
Arc length PU = 6(£J or wxaeeyx] 22
3 360°
~ 6.283185307 cm [B1]
Perimeter of shaded
region PORSTU =(6.283185307x3) +(7.629909152x3) [BI]
~41.7 cm [B1]
or Perimeter of shaded region PORSTU
= 7.629909152 +(3x%x 6) [B2]
~41.7 cm [BI1]
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MARK SCHEME

4(c) 1 34
Area of AQ,0,0, = —x17Tx(6+6+—=-12
R Al 2 »\/‘_)T ) |
~166.8542278 cm? [B1]
Area of sector O,PU A
2 3 360°
~18.84955592 cm? [B1]
Area of shaded region
PQORSTU =166.8542278 —3(18.84955592)
~110 cm? [B1]
or Area of shaded region PORSTU
1 1. 1
= —x17%2(,/96=) —=7(6 2
RN ( 3‘) 5 7(6%) (B2]
~110 cm? [B1]
W Total Marks: 8
5(a) | (i)(a) Median = 34 marks (B1]
(H(b) IQR =41-26 [M1]
= 15 marks [A1]
(i)(c) Mean = % = 32.8 marks
S.D. - 1’%-32.3’ M1]
~ 9.99 marks [A1]
(i)  The median will increase by 2 and become 36 marks. [B1]
The interquartile range will remain the same at 15 marks. [B1]
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MARK SCHEME

5(b) | (D) Fruit 1 Fruit 2
3 4
8
[B1] Correct branches
= 0 [B1] Correct probabilities
15 4
23
E
23 o
o 3 5 3 8
P(both are th =l=x=[+|=x— Bl
(ii)(a) P(both are the same) (Sx 8) (sx 23) [B1]
767
e ey 1
1472 [B1)
5 3 8 :
(ii)(b) P(atleast 1 apple) = 1—(Ex-2—3-) [B1]
20
= — Bl
>3 [B1]
iy Total Marks: 13
6@ v B =—%b [B1]
(i) AB =AO0+0B =-a+b [BI]
Gy BC =BD+DC =—%b+(—a+b) [B1]
= —a —lb [B1]
(v OM =0D+DM =—%b+%(—a+b) [B1]
1
=— Bl
=8 [B1]
6b) | % - xC+CB =—a—%b+a +%b [B1]
Since BD=6XB = BD//XB and B isacommon point,  [BI]
then B, D and X must be collinear points.
6) |  awaofaoDM {1}’ _1 (B1, BI]
area of AOAB 2 B ’
(i) area of AODM =lxle =1 (B1]
area of ABCD 4 3 2 12

Total Marks: 11
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MARK SCHEME

7(a) (1750 1260 £
1960 1260 Bl
7(b) - 2.00 -
{240 [B1]
7(c) §= 1750 1260)2.00) (6524 :
~ 11960 1260 )| 2.40 ) ~ | 6944 (B1]
7(d) | The earnings of Station A ($6,524) and Station B ($6,944) respectively for
Week 1. [BI1]
7(e) 17501260
Amount of petrol sold (Week 2) = 0.95(1 960 126 Oj
1662.5 1197
- 1
(1862 1197) [B1]
Prices of petrol (Week 2 T
rices of petrol (Week 2) =1]. 5.40
_(2.10 :
- 2.52 [B1]
6507.69
ings (Week 2) =
Earnings (Week 2) [6926.64J :.
The earnings of Station A ($6,507.69) and Station B ($6,926.64)
respectively for Week 2. [BI1]
M |X=0 1) [B1]
. 6507.69
Total earnings =(1 1
6926.64
= (13434.33)
Total earnings of both stations (Week 2) = $13,434.33 [BI]

. Total Marks: 9
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MARK SCHEME

8(a) | (i) At furthest possible optimal distance, d = 3.8 m,
> Mto footof X=4-38=02m [B1]

By Pythagoras’ Theorem,

W to foot of X = «\/0.2’ +(3.6+2)> =4328 [B1]

So, TX =4328+(3-1.24)* =4/63776

~2.53 m [B1]
(i) By Cosine Rule,
3.6 =6.3776+6.3776 — 2(6.3776) cos LPXT [M1]
ZPXT ~90.9° [A1]
(iii)  Let the angle of elevation here be 6.
1.6-1.24
tanfd =—— 1
3.8 ML
~54° [Al]
8(b) tan12°=0'736- 2> d=~1.69m [B1]

Since 1.69 m is less than the minimum optimal distance 1.8 m, Roy will not
have an optimal view of the TV in this case. [B1]
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9@) |p=05 [B1]
9(b G T
®» | |- | (© :
(&) y=4 ' |
X 3
s \
Vd k
/ \
/ X
l
\ o
-6 =5 -4 -3 -2 -1 0
/ A (d)()
y
// [
/ -3
; 1
=54+ X —dx*
Jlensfge .
f -p
Correct scale + labeling [B1]
Correct plotting of points [B1]
Smooth curve [B1]
9(c) | Drawing of suitable tangent at x = -1 [B1] M1 is given if
tangent not
¢ _.35=275 accurate but
Gradient R 7 . -1) correct formula
e used to find
=-15 (+£0.2) [B1] oeadient
9(d) |() Drawing of correct straight line [B1]
s 1
(i)  y=_x-l [B1]

Bendemeer Secondary School

2017 Preliminary Two Examination / Sec 4E/SN(A) / Elementary Mathematics Paper 2 Page 9

94




MARK SCHEME

: 2 1, 1
iii) For S5+=——x’=—x-1 B1
(ii1) or o 2x [B1]
X +2x’-24x-8=0
So, A4=2 and B=24 [B1]
9
© gy 22200 9 2-Sl48ed [B1]
x 4 x 4
Forx <0, No point of intersection with y =4,
= No solution (shown) [B1]

o

lﬂtaj (i) Ave. a.iﬂmunt of elecn'iéitj; used pcf mon;th
=(1107.8 +1066.3 + 1123.6 + 1259 + 1249.5 + 1281.6)/6 [M1]

=1181.3 kWh [A1]
(i)  Ave. amount paid per month
=1181.3 x$0.2139x 1.07 [B1]
~$270.37 [B1]
10(b) | Max. no. of solar panels that can be installed = 20 [B1]
(Based on calculations (9 +1 .65) =5 [length] and (4 -:—) =4 [width])
After installation,
Ave. amount of electricity saved per month = 19x20
=380 kWh
Ave. amount paid per month = (1181.3 —380) x$0.2139x1.07
~$183.40 [B1]

Ave. cost of solar panels per month = (2x$6250)+(20x12)
=~ $52.08 [B1]

Total ave. amount paid per month = $183.40 + $52.08

=$235.48 (< $270.37)
Since the average amount paid by Mrs Lim per month will be lesser than
what she is currently paying for electricity usage, she should go ahead with
the installation. [B1]
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