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Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your index number and name on all the work you hand in.
Write in dark or blue pen.

You may use a soft 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 may result in loss of marks.

You are expected to use a scientific calculator to evaluate explicit numerical expressions.

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.

For , use either your calculator value or 3.142, unless the question required the answer in
terms of .

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 40.
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Mathematical Formulae

Compound interest

Total amount = P(l + I
100

®
Mensuration

Curve surface area of a cone = 7r/

Surface area of a sphere = 47/

]
Volume of a cone = — wh
J

4
Volume of a sphere = — -

1 .
Area of triangle ABC = 5 ab sin C
Arc length = r6, where @ is in radians

1 - .
Sector area = S *0, where 0 is in radians

<

Trigonometry
a b B
sind sinB sinC
a’>=b*+c? - 2bc cos A4
Statistics

Standard deviation = Zéﬁ} _(EJ;J
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For Examiner’s
Answer all questions. Use Only
~0.345)
1. Evaluate Li—;L giving your answers to
7 I
1y 2
(a) to 3 decimal places.
Ans: (a) [1]
(b) to 3 significant figures.
Ans: (b) [1]
2. A map is drawn to a scale of | cm to 5 km. .
Find
(a) the area of the pond on the map in cm?, if the area of a pond is
50 km?
Ans: (a) cm® [1]
(b) the actual diameter of the pond, in m, if its diameter on the map is 2.6
cm.
Ans: (b) cm [1]
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3. The value of a house increased by 13.2% between 2006 to 2010, and
decreased by 15% between 2011 to 2015.
Given that the value of the house in 2006 is $785 000, find its value in 20135,
leaving your answer to the nearest dollar.
Ans: $ (2]
4. Written as the product of its prime factors, 162 =2x3".
(a) Express 98 as the product of its prime factors, o .
Ans: (a) 98 = [1]
(b) Using the results above, find
(1) the HCF of 162 and 98,
Ans: (bi) (1]
(if) V15876 , giving your answer as the product of its prime factors.
Ans: (bii) (1]
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5. Solve the equations Use Only
3
a —x—-6x=21.
(a) i
Ans: (a) x = fl]
3 4
b = i
() 2x+5 1-3x
Ans: (b) x = [2]
6. Simplify the following algebraic expressions.
] 3
a —,
fa) 12ab  4a’
Ans: (a) (1]
3x?-12
(b —_ .
) x? +2x
Ans: (b) [2]
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2

and /1 <0.

. Xt
7 Given that z = —~,
U=1

(a) If x=2,1=-10, u=140

. calculate the value of z.

Ans: (a)z =

Mathematics Paper 1

(b) Make ¢ the subject of the formula.

Ans: (b) =

For Examiner's
Use Only
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8. The stem-and-leaf diagram shows the amount of money that people spent

on lunch from a survey.

Stem | Leaf
3 |12 5 6 6
4 |3 3
. s {1 4 8 9
6 |0 0 2 2 4 4 8
7 10 1
8 |1

Key: 3 | 2 means $3.20

Find
(a) the greatest amount of money spent on lunch,

Ans: (a) $ (1]

(b) the number of people surveyed,

Ans: (b) people [1]

() the fraction of the number of people who spent less than $4 on lunch.

Ans: (c) (1]

For Examiner’s

Use Only
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9 The dot diagram below represents the number of hours spent on playing Use Only

computer games by 15 students.

®

& ® [

[ ® e ® @

o ° e ' o [ .

| ] | | | ] >

| | | ! | I .

1 2 3 4 5 6

Number of hours
(a) Write down the modal number of hours spent on playing computer
games.
Ans: (a) hours [1]

(b) Find the median number of hours spent on playing computer games.

Ans: (b) hours [1]

(c) Another 2 students are surveyed. The median remains unchanged.

Given that one of them spends 1 hour on computer games, find the

number of hours the other student spends on playing computer games.

Ans: (c) hours [1]
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10. Calculate the speed taken for an insect to walk 450 cm in | 5 minutes, giving

your answer in metres per second.

For Examiner’s
Use Only

Ans: (b) m/s [3]
Il.  yisinversely proportional to Jx and y =5 when x=4.

(a)  Find the equation relating x and y.

Ans: (a) [2]
(b) (1) Find the value of y when x =169.

Ans: (b)(i) v = [1]

(i1) Find the value of x when y=0.1 .
Ans: (b)(il)x = [1]
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12. When £ is a positive integer, 2k +1 is an odd integer. Use Only

Find and simplify an expression for the difference between the squares of

2k +1 and the next odd integer greater than 2k +1.

Ans: (4]
13. Factorise completely
(a) 2a’b—6ab?, . v
Ans: (a) (2]
b (B =c?)=be(b-c).
Ans: (b) (3]

End of Paper
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Mark Allocation

Mathematics Paper 1

i The map areais 2 cm-.

I(a) {3.241 (3dp) Bl
1(b) |3.24 (3 sD B
2a) | map:actual
Fem >k
Lem™ 225 knr
. 2 cm 50kor ; .
i Bl(2cmy

2b) | map :actual
1 cm S km
2.6 ¢m:5000x%x2.6

=13 000 m
The actual distance is 13 000m.

BT (13000 m)

. 113.2% x $785000
’ Value of house in 2010 = ox$ 0 -
= $888 620
85% 888 620
Value of house in 2015 = $
=$755327 Al
4(@) | 98=2x7’ o
4(b) | HCF =2 =
4©) | Ji5876
= J162x98
\/(7><J ) (7><72)
=2x3"x7 -
5(a 3
(a) 3 e Ere
21
ey =2
x=- BI

For Examiner s
Use Only
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5(b) 3 4
2x+3  1-3x
3(1-3x) = 4(2x + 5) | ML (for cross-
3-9x=8x+20 i multiplying)
~17=17x
x =~ Al
6(a) I3
12ab  4a°
I 4a’
= X
12ab 3
_a
9b Bl
6(b) | 3x° 12 :
x4+ 2x
= M M (for factorising the
X(X + 2) numerator & denominator
B 3(1 _ 2) correctly)
X Al
7(a) 2(-10)
7 = s
140 —(~10)’
200
40
=3 Bl
70) | z(w-1*)=rx

2 2

uz—zIt” = xt

1o

uz = xt° + z{

uz = (x + z)(l

5 . U
[ =
xX+z
e
t=%[—
X+ Z
uz
Sl ==
x+z

M1 (for siep showing cither
expansion or factorisation)

Al

SLxaminer’s

o Unlv
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8(a) | $8.10 Bl
8(b) | 20 people l Bl
8(c) 1 . Bl
5 .
9(a) | Mode = 2 hours 8 Bl
9(b) | Median = 3 hours i Bl
9(c) | x=>3 1 Bl

10 450 cm
speed =

| —min
2
45 m
905

=0.05m/s or -l- mls
20

M1 (for 4.5m)
M1 (for 90s)

Al

@ |k
k
5 e
71
g_k
Y
k=10 R (
3 —— )
10 M1 (for £ =10)
V= —
Jx Al
11(b) 1o
g 169
10
=— or 0.769 (3s
13 /) Bl
11(c) 10
0.1=—
Jx
Jr ==
x =10 000

Bl

For Examiner s

Use Onh
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12| 2k +3) -2k +1) BI (for 2/ +3) e i
=A% 2 —4) — 4 — 5
e+ B+ 2 - =k =] M1 (for 4k> +124 +9)
=8k +8 M1 (for 4k + 4k +1
=8(k +1) Al (for 8(k+1)/ 8k +8
‘ 13(3) 2(,31) _6((173 Bl (fOl' 2(//,7 ) i
. . -2 T i
i :2[1b(a:—31’7) BI (for «= =3h)

) | 130) | (67~ ¢ )=belb-c) .» !
: = b+c)(b—c)—bc(b—c) ML (for (b +cfb~c)

Al for h—c¢
— b—c)(b+c—bc) Al for (b+C'—bC)
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Candidates answer on the Writing Paper and graph paper.

READ THESE INSTRUCTIONS FIRST

Write your index number and name on all the work you hand in.

-| Write in dark or blue pen.

You may use a soft 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 may result in loss of marks.

You are expected to use a scientific calculator to evaluate explicit numerical expressions.

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.

For m, use either your calculator value or 3.142, unless the question required the answer in
terms of m.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 60.

This document consists of 12 printed pages, including this cover page.
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Mathematical Formulae

Compound interest

Total amount= P| [ + I
100

Mensuration
Curve surface area of a cone = wr/

Surface area of a sphere = 4m?

1
Volume of a cone = — wh
J

4
Volume of a sphere = —

-y - .
Area of triangle ABC = Y ab sin C
*Arc length = r0, where 0 is in radians

| . .
Sector area = P 20, where @ is in radians

Trigonometry
a b o
sind sinB sinC
a=b+c*—2bc cos A
Statistics

Mean =

Standard deviation =

2
S/
S (S AY
>/ "[Zf}
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Answer all questions.

1

()

(b)

A cleaning company deployed 14 men to clean a school.
The men took 6 hours to complete the work.
How long would it take 8 men to clean the school, assuming that the men

work at the same rate. (2]

y is directly proportional to x”.
It is known that y =35 for a particular value of x.

Find the value of y when this value of x is halved. (2]

Peter works for a book company where he is paid $C per month.

His pay is made up of a basic pay of $600 and $2.80 for each of the x books he sells.

The formula connecting C and x is given by the formula €' =600+ 2.8x .

()

(b)

(c)

(d)

Calculate the amount of money Peter receives in a month when he sells

160 books. * [1]
At the end of another month, he receives $1308.40.

How many books does he sell? [1]
The book company decides to decrease Peter’s basic pay by 12.5% but pays
$3.30 for every book that Peter sells.

Write down the new formula connecting C and x. [
Find the least number of books that Peter must sell. in order to earn more money

using the new formula. [3]
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The following table shows the number of books read by a group of students in a class.

Number of books 0 1 2 3 4 5 6

Number of students 5 7 X 8 2x 7 4
(a) Given that the mode number of books read is 3. list the possible values of x. [1]
(b) If the mean number of books is 3, find x. [3]
(¢) Find the median number of books read by students. [1]

(d) If students who read more than 4 books are given a special book prize, find the

percentage of students who will be awarded with the special book prize. [2]

ABCD is a trapezium which 4D is parallel to BC and ZABC =90°.

(@)
(b)

(c)
(d)

D
C
Sx— 6/
3x—-8
A 2x -1 B
Write down, in terms of x. an expression for the area of the trapezium. [1]

- s . b) ’ .
Given that the area of the trapezium is 33 cm~. form an equation in x, and show

]
Solve 4x> —=9x—13=0. 2]

that it reduces to 4x”> —9x—13=0. [

(O8]

Hence find the length of AD. (1]
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5 MeilLingis x yearsold. Her brother is 10 years older than her. Her father is thrice
as old as her brother.
(a) Write down, in terms of x, an expressions, for the ages of
(i) Mei Ling’s brother, (1]
(i) Mei Ling’s father. [

(b) The sum of the ages of the three family members is 80 years old.

Write down, without simplifying. an equation satisfied by x. (1]
(¢) Solve the equation to find the value of x. [2]
(d) Hence, find the father’s age when Mei Ling was born. [2]

6 Answer the whole question on a sheet of graph paper.

The table shows some values of the function y =5+4x—x’.

e

x -2 -1 0 1 3 4 5
y . a 5 8 8 b 0
(a) Find the values of @ and b. (2]
(b) Using a scale of 2 cm to 1 unit on the x-axis and 1 ¢cm to | unit on the y-axis. draw
the graph of y =5+ 4x—x” for the values given in the table above. (3]
(¢) From the graph, estimate
(i) the greatest value of y, (1]
(ii) values of x when y=6. [2]

(d) Draw and label the equation of the line of symmetry on your graph. [2]
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7 (a) Factorise completely 2p* —3pg—5¢°. (2]
(b) Solve the equation 2x* = 7x. [2]
(c) Given that x+2y=-3 and x—2y =3 _ calculate the value of x> —4y”.  [2]
(d) Given that S?X = 3%, find the ratio x: y. 2]
X 1+x

(e) Express as a single fraction. [3]

a-2 2-a
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8 The following information was extracted from the Singapore Department of
Statistics on the population profile of Singapore in 2015.

g d o s Ers il arioy
L6 YT RsAadhiiar i iid i as at end-June 2015

- ]:.53 wi

Non-Residents =

3.38 i 0.53

Citizens mit

i
H

Permanent Residents

Totol populotion prowih in
2015 was the slowest in more
than o decade.

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 20

‘/—m\
Source: Singapore Department of Statistics

(a)  Express the percentage of Permanent Residents to Citizens in 2015.  [2]
(b)  Given that the population at the start of 2015 is 5.54 million.
What is the population at the end of 20157 (1]

(¢)  The population density is calculated by the formula

Total Population
Land Size(km")

Population Density =

The land size of Singapore is 719 km®. Calculate the population density of
Singapore, giving your answer in people/km?. (1 million = 1 000 000)

(d) The targeted total population growth for 2016 is 0.75%.
Find the targeted population at the end of June 2016.
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Mark Allocation

1(a) | 14 men ----- 6 hours
| man ------- 84 hours M1
84
8 men ------ —8— =10.3 hrs Al
1(b) = kx®
_ . M1
S =kx
= k[ l,\' | |
W2
y = l kx’
) 4
v=20)
T4
=1.25
Al
2(a) | C=600+2.8x
=600 +2.8(160) -
=$1048
2(b) | C =600+2.8x
1308.40 = 600 + 2.8x
x =253 books B
2(c) | C=525+330x Bl
2(d) | 600+2.8x=525+3.3x M1
0.5x =75 (
600+2.8x=525+33x
He must sell 151 books to earn more under the
new formula.
M1 (for x=150)
Al
3@ [2x<s
x<4
Possible x=0.,1, 2,3 Al
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-

3(b) | mean=

(0><5)+(Ix7)+(2.\')+(3x8)+(8.\')+(5x 7)+(6x4)

. =M1 |
31+ 3x
90+10
X3 MI
31+3x
90 +10x =3(31+3x)
90 +10x = 93+ 9x
e LAl
3(c) o n+1
position = ——
2
_40+1
02
=20.5" position
median = > e
=3 books Bl
3(d) 11 o
=27.5%
_ Al
4(a |
@) ;(zx—l)(5x—6+3x-8)
1
= E(Zx— l)(8_x - 14) B1 (for either step)
4(b) M

%(2x—l)(8x~l4)=33
(2x-1)4x-7)=33
8x* ~14x—4x+7=33
8x’ —18x=26=0

4x* -9x-13=0

M1 (either one of the
working steps)

Al .
[4©) | @x=13)x+1)=0 B1 (for either
=13 — x=2 31 305
=g ¢ e 4 T4
Bl (for x=-1)
4(d) | AD=5x-6
=5(3.25)-6
=10.25cm

Bl
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5(a) | Mei Ling’s brother = (x +10) years old Bl
(i)
Mei Ling’s father = 3(x +10)years old Bl
(i)
5() | x+(x+10)+3(x+10)=80 BI
5€) | x+(x+1 O)+ 3(x+1 0) =280
Sx +40 = 80 | MI
5x =40
x=38 Al
5(d) | Mei Ling = 8 years old
Mei Ling’s father = 3 (18)
=54 vears old M
When Mei Ling was born,
Father’s age
=54-8
=46 years old Al
6 Graph T I (10m)
@) | 2p° -3pg—5q° Bl for (2p—5q)
=(2p-59)p+q) B for (p+q)
7(b) | 2x° = 7x
2x* -7x=0
x (2.\’ - 7) =0 Ml
1
x=0 X'= 3—2- Al
7(C). x* =4y’
=(x+2yfx-2y) "
(x+2yfx~2y) M

Al
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(d) | 5x 3y
8 4
20x = 24, ad |
x 24 ]
yo20 |
x 6 Al i
| y 3 |
‘ 7(e) Ry I+x
i 0—2—7—u
| ol +x . .
= 2 M1 (tor change of sign
a-2 a-2 to+) -
_x#+l+x
- g—2 MI
_ 2x+1
a2
Al
8(a) |, _ 0.3 o
/o~3.38><10()/o M
= 15.68047337
~15.7% (3sf)
Al °
8(b) | 101.2% x5.54 million
=1.012x5.54 million
=5.61 million Bl
8(c) | 5.53x1000000 M1 (for using the
719 formula) N
= 7691.23783 people | knt MIT 333001 000000
= 7690 people [ km™ (3sf)
Al
Alternatively
5.54 %1000 000
719
=7705.146036 people | knr'
= 7710 people | knm* (3sf)




Greendale Secondary School 12

Secondary 2 Express

Mid-Year Examination 2016

Mathematics

8(d)

0.75

x 3.6l million

=0.042075 million
targel population (2016) =5.61+0.042075
5.652075million

x> 3.63 million

Alrernative method
1.0075%x5.61 million

=5.652075 million
~5.65 million

M1

Al

M.

Al
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