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2
Mathematical Formulae
Compound interest

Total amount = P(l + L)"
100

Mensuration
Curved surface area of a cone= 7 r/

Surface area of a sphere =4 7 r?

Volume of a cone = %ﬂr’h

Volume of a sphere = ;” 7

Area of triangle ABC = %ab sinC

Arc length = r@, where & is inradians
Sector area = %r’& , where 6 is in radians

Trigonometry
a b c

Sin 4 73N  sinC

a®=b"+c* —2bccos 4

Statistics
=fo
2 f

|z (2
Standard deviation \/_Zf (Zf)

Mean
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1 (a) Express the ratio 35 seconds : 3 minutes 15 seconds in its simplest
form.
(b) Express 44% as a fraction in its lowest terms.

Answer (@) ...oooeviiiviiiiiiiiiiieiieeee 1]

B osmsmnsinssass: 1

2 Mike has a bag containing 7 yellow balls and 5 blue balls. He picks two balls
at random. What is the probability that Mike picks two balls of the same
colour?

ANSWEr .....c.ueveeeceeeveeiiiinininnnne 3]

3 Four numbers are represented on a number line as shown below.
All the numbers are equidistant from each other. Find the value of x and of y.

@ o ——
0.5 x y 1.4
ANSWEL: X™ .o eeeesenssssssississovssivansssviois [1]
BHSS 4NA Prelim 2016 4045/01
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X
8 units
2.5 units_J
9 units W
D C
65°
Z
Y 7.5 units
Quadrilateral ABCD is a reduction of quadrilateral WXYZ. Find
(a) the scale factor,
() BC,
(c) thereflex angle BCD.
Answer @) it .....noneeeeneiniiineenenee [1]
Q.. W......................units  [1]
B Y. .. csiiissiisistossiesiganse. [1]
5 (a) Giventhat y=4-2x", find the values of x when y = 2.
: 6+4p
(b) Make p the subject of the formula 2m = =
n
Answer (@) X=.cveeenn. O i,  [2)
@) D=asiasisaies |23
BHSS 4NA Prelim 2016 4045/01
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6 (a) Simplify 5x—2x(-1+3x).

Answer (@) ..ooeoviiivniiiiiiiiiieiiiee (2]

W

+Xx

(b) Solve

Answer B JPE niisnssasiraensnmanss [2]

7 (a) Find the highest common factor of 12, 9 and 24.

(b) The lowest common multiple for 6, 8 and x is 30. Find the smallest

possible value of x.
Answer (@) cicassasienaieses 1]
B): F=iiseranvvnnsiievsisiies [1]
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8 The graph below shows the price of abalone per gram sold by company A4.

Cost (8)
A

25

Company 4

20 4

15 Y

10

> (1]

0 25 50 75 100 125

Weight of abalone(x grams)
(a) Find the total weightiof abalone in grams when the cost is $12.

(b) A Company B sells abalone at a minimum of 40 grams priced at $5 and
additional abalone at 30 cents per gram.
() Draw the graph on the grid to represent the charge made by
Company B.

(ii) Use the graph to estimate the weight when the price is the same
for both companies. -

Answer ) iscsisesgsnnsiveie:, STAIOS [1]
B @) iiovissaiiniiiisii gIams [1]
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9 (@) Find xif 97 =3.

AnSwer (@) X5 ceasisiissivasieeii [2]

0
(b) Simplify 2c-x I—Sl (9-) leaving your answer in positive indices..
i z

Answer (B) ceeeeeeeeieeeieeeieineeenieeenes 2]

10 The storage capacity of a particular handphone is 1 gigabyte. A low
resolution picture is 510 kilobytes and a high resolution picture is 2.8
megabytes.

A student takes only low resolution pictures using one handphone and only
high resolution pictures on another identical handphone. How many more low
resolution pictures can be stored in the handphone compared to high
resolution pictures?

BHSS 4NA Prelim 2016 4045/01
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11  Solve the simultaneous equations.

2x+y=9
S5x-y=5

ANSWer X = i . et aeeeeaen

12 Ariveris 8 km long. It is represented by a distance of 5 cm on a map.
(a) Find the scale of the map in the form 1:n.

Answer (@) 1:asassassasiieesseis [1]

(b) A city covers an area of 400 km?. Find in cm?, the area representing the
city on the map.

Answer  (B) ....ccooeeeeenineeennecm? [2]
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13  (a) Factorise completely 18 —8x.

AnSwer (@) aiviisasviasniiaseisis 2]

(b) Solve x* +2x=15.

Answer (b)) X= .eeiienet OT aunecnnnennn. [2]

14 A regular polygon has n sides. The size of one interior angle is 5 times the
size of one exterior angle. Calculate the value of n.

ANSWEr N = ...ccviiiiiiiiiiniiiniinn [3]
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15 A man buys 30 identical watches for $600. He plans to sell all of them at $30
each. Find

(a) the profit he would have made for each watch,

Answer (@ 8 e, [2]

(b) the discounted price if he gives a discount of 10% off the selling price.

Answer M) ..coinseannsasseasaesssieiss. 2]
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16 In the diagram below, the points B, C, D, E lie on a circle with
centre O. BD is the diameter of the circle, AF is tangent to the circle
at B, ACD is a straight line and angle CED =36°.

F

(1]
A
Find
(a) angle COD,
(b) angle CBD,
(¢) angle BDC,
(d) angle DAB.
(e) Ifangle CGDis 144° and peint G is on the circle, label on the diagram
a possible point G.
Answer (B) icissmisasiiiseasiie s [1]
@) s s [1]
(B sonsmimamse [2]
@) ool [2]
BHSS 4NA Prelim 2016 4045/01
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17  The bar chart below shows the results of a survey on the number of visits to a
fast food outlet in a week for secondary school students.

oS ——r——r—

|

Number of students

i .'-_

1 2 3 4 5
Number of visits to a fast food outlet in a week

(a) Find the mode of the distribution.

(b) Find the number of students who visits fast food outlets at least three
times in a week.

(c¢) Jack suggested that the calculation to find the mean number of students

8x0+15x1+12X246x3+3x4+1x5

visiting a fast food outlet is

0+142+3+4+5
Explain whether Jack is right.
ARSWRY (@) siessniiniscimsersssenivasminess 1]
(c)
(2]
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18 In the diagram, AB =15 cm, BC=8 cm and AC= 17 cm.

A

15 cm

8 cm

(a) Show that angle ABC is a right angle.

ANSWer (@)..........ouueeeeinnciisine. SR . ieiio NN ceinreccnasosonacsnannes

(2]
(b) Write down in fraction, the valuieyof
() tan 2ACB,
(i) cos 2A4ACD.
Answer (b)) (1]
(B)(@) (1]
19 A caris traveling at a constant speed of 105 km/h.
(a) Find how many minutes the car takes to travel 196 kilometers.
Answer (@) s ming:  [2]
(b) Calculate the speed of the car in meters per second.
Answer ) ..oocmsmmssssssinpiisiissiiils [2]
BHSS 4NA Prelim 2016 4045/01
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20 The diagram shows a square pyramid with base PORS inscribed in a
hemisphere. The height of the pyramid is 12 cm and the radius of the
hemisphere is 10 cm.

(a) Show that the length of PQ is approximately 14.1 cm.

Answer (a)

(2]
(b) Calculate the total volumeof the figure.
Answer  B). siswsensnnessesaan  [3]
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21  The first four terms of a sequence are 3, 10, 17, 24.

(a) Write the next three terms of the sequence.

ANSWEE (@) ..ot e s s [2]

(b) Find the nth term of the sequence.

AnSwer  B) cuisusaiEsrasssTaseass [1]

(¢) Find the 20® term.

Answer ). ...........cccvnviaiininnos [1]

(d) The kth term in the sequence is 353. Find 4.

Answer: @) oiaisiasssvseiiiie 1]
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22 (a) Construct parallelogram PORS in the space given below where

angle POR=120°and PS=7.5 cm. [2]
(b)  On the same diagram, construct

(i) the angle bisector of angle SPQ, [1]

(i) the perpendicular bisector of OR. [1]

(¢) The bisector of angle SPQ meets the perpendicular bisector of OR at
the point X. Measure and write down the length of SX.

P Q
Answer (€) isisaissinssssnnnrnssssssss G [1]
- End of Paper-
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Mission : To develop our students holistically through quality programmes within a
nurturing environment.
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Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class register number and class on all the work you hand in.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

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

Answer all questions.
The number of marks is given in brackets [ ] at the end of each question or part question.

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 total of the marks for this paper is 80.

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.

For =, use either your calculator value or 3.142.
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2

Mathematical Formulae

Compound Interest

Total amount = P(l + L)
100

Mensuration
Curved Surface area of a cone = !
Surface area of a sphere = 4722
Volume of a cone = %zzrzh
Volume of a sphere = g-m's
Area of triangle ABC\= %ab sinc
Arc length = r@; where @ is in radians
Sector area = %rzé, where @ is in radians
Trigonometry

a b _ ¢
sind sinB sinC

a’=b*+c? —2bccos A

Statistics

Standard deviation =

=
¥ \=f
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(a) Find ¥/5x12 . Write down all the figures on your calculator display.

(1]

Answer (a)

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

(1]

Answer QD) .............

Draw on the grid an enlargement, scale factor 0.5, of the figure below.
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1234.567 +8.9°

(a) Calculate ———2"*S7
3* +40.5

ANSWEE (@) . .oeeeeeeeeeeeeeesessesesnssesnnes (1]

Write 0.25% as a fraction in its lowest terms
(®)

Answer (b) (1]

The pictogram below shows the number of marks scored by a-¢class of students for a
Mathematics test.

Number of marks scored by students

TTIC)
;@

4 marks 7
6 marks Key: Each @
i represents 2 students
8 marks
10 marks @@
(a) Find the fraction of the students who scored at most 8 marks.
Answer (a) (1]

(b) Given that the passing mark is 6 marks, find the percentage of students who passed the
test.

Answer (b) (1]

BNSS 4NA GCE ‘N’ Preliminary Examination 2016 Mathematics Paper 1 (4045/01)
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5 A wire 64 cm in length is cut into two pieces in the ratio 5 : 11.
(a) Find the length of the shorter piece.
Answer (a) " cm [1]
(b) If the longer piece is bent to form a circle, find its radius.
ANSWEE (D) ......ooeeeeeeeensnssssssasnssasassnse cm [2]
6

Oreo Milkshake Recipe
480 m! Chocolate Syrup

64 Oreo Cookies
2000 ml Milk
16 cups Vanilla Ice-cream

Makes 8 Milkshakes

Joe wants to make 35 Milkshakes for his class gathering.

How much milk will he use? Give your answer in litres.

Answer L

(1]

BNSS 4NA GCE ‘N’ Preliminary Egggt'firneae%%% 3%1 goMathemaﬁm Paper 1 (4045/01)
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7 (a) Convert 5.4 km/h to m/s.
Answer (@) ......eernee.. m/s  [1]
(b) After school, a boy decided to walk home, covering a total of 2250 m. He travelled at an
average speed of 3 km/h for his return journey. Calculate the time he reached home, if
he left school at 1625 hours.
Answer (c) ... hours [2]
8 A polygon has n sides. Three of its exterior angles are 70° 25° and 15° while each of the

remaining exterior angles is 50°. Find

(a) the value of n,

Answer (a) n= [1]

(b) the largest interior angle

Answer (b) ol : &

BNSS 4NA GCE ‘N’ Preliminary Examination 2016 Mathematics Paper 1 (4045/01)
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(a) Shelly, Joe and Russell are having a discussion over the similar properties of both a

9
Rhombus and a Parallelogram. Below are the statements made by each of them:

Shelly: For both quadrilaterals, they have opposite sides which are parallel, and the
diagonals bisect each other at 90°.
Joe: For both quadrilaterals, diagonally opposite angles are equal, and opposite sides are

of equal length.
Russell: For both quadrilaterals, the diagonals bisect each other, and the sides are of
equal lengths.

Whose statement is correct?

Answer e [1]

(b) Some properties of a Rectangle are different from those of a Parallelogram.

Write down one such property.

(1]

10 (a) Factorise completely 18a” —98.

(2]

ADSWEE (B isisisivssivesosissssisessesis

. e (2%)° L 12x

®) Simplify 5+ 2
Answer (b) .. = (2]

BNSS 4NA GCE ‘N’ Preliminary Eg(easrmgggcaag ezrg1 cso rhrﬂlathematics Paper 1 (4045/01)
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11  There are 5 red balls, 4 blue balls and m green balls inside a bag.

(a) Amirah picks a ball at random. Given that the probability of picking a green ball is 0.4,
find the value of m.

Answer (@)m=_ : (2]

(b) If Amirah picks two balls at random, without replaccment, find the probability of
picking a red ball and a blue ball.

Answer (B) ... (1]

12 1
(a) Solve 12(5 x-3)=60

Answer (a) .1

(b) Find the smallest integer that satisfies 5 < 2(x-3).

Answer (b) (2]

BNSS 4NA GCE ‘N’ Preliminary Examination 2016 Mathematics Paper 1 (4045/01)
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9

(a) Giventhat 49* =7*x 7", find the value of h.

> () —
18
(b) Giventhat —— = >, find the value of .
22
VL () B ——

BNSS 4NA GCE ‘N’ Preliminary Eg(easr{}irréaeté%% 3%1 gol}Anathematics Paper 1 (4045/01)
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10
14 A line AB is drawn below,

(a) Construct a triangle ABC such that AC =10
(b) Construct the perpendicular bisector of AB,

(c) Construct the angle bisector of angle BAC ,

cm and BC=11 cm,

(d) The point P is on the bisector of angle BAC and is the same distance from A4 as it is

from B. Mark and label the position of P.

(1]
(1]
(1]

(1]
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15 (a) Express 756 as the product of its prime factors.

ARSWRr (@) . s (1]
. 756k . . i s
(b) Given that is a perfect square, write down the smallest possible integer value of
k.
Answer (b)) k= ... (1]
16 (a) Expand and simplify 2 — (2 - x)’

Answer (a) ... (1]

(b) Solve -

x*-16 x+4

Answer (D) ...eeeeeeeeeeererenesensenesasens [3]
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The diagram is a distance-time graph for the journey of a vehicle from point 4 to point B
and its journey back to A during a period of 3.5 hours.

(a) Find the distance the vehicle had travelled by 09 50.

QJ - Answer (a) km- [1]

(b) Calculate the speed that the v&cie must travel during the last part of its journey in
order to return to its starting point by 12 30. '

Answer (b) km/h [1]

(c) What is the average speed, in km/h, of the vehicle for the whole journey if it returns
to the starting point at 12 30?

Answer (c) ... km/h [1]

(d) A second vehicle leaves B for 4 at 09 30. It travelled at a constant speed of

80 km/h.
By adding a straight line on the graph, state an estimate of the time at which the two
vehicles first met, giving your answers to the nearest minute.

Answer (d) [2]

BNSS 4NA GCE ‘N' Preliminary Examination 2016 Mathematics Paper 1 (4045/01)
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18  x? +6x—11 can be expressed in the form (x+ p)’ +¢.

(a) Find the value of p and g.

Answer (a) p=

G s (2]

(b) Hence, solve x* +6x—11= 0, correct your answers to two decimal
places.

Answer (B) x=............. o R [2]

BNSS 4NA GCE ‘N’ Preliminary EB‘@&H%%‘E;%’& 3%1 cGOMathematics Paper 1 (4045/01)
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19 Mr Teo, a shoe shop owner makes a profit of 20% for every pair of shoes that was sold.

(a) Find the selling price of a pair of shoe if its cost price is $150.

Answer (a) $ (1]

(b) A pair of Nike shoes is sold for $360. Find the cost price of the Nike shoes.

Answer (b) $ ... . [1]

During the End of Year Sale, there is a discount'of 15%.
(c) Find the amount the customer has topay for the same pair of Nike shoes now.

Answer (c) $

(d) Find the new percentage profit of the pair of Nike shoes.

Answer (d)

BNSS 4NA GCE ‘N’ Preliminary Examination 2016 Mathematics Paper 1 (4045/01)
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The diagram shows a circular cardboard ABCDE of diameter AD. A trapezium ABCD
and a circle of diameter, GE, are removed from the cardboard. It is given that BC = 2.5 m,
AD=T7mand AB=CD=4m.

Calculate

(a) the height of the trapezium,

Answer (a) . m [1]
(b) the area of the shaded region,

01l () [ SR m’ 2]
(¢) the perimeter of the shaded region.

Answer: (€) coiniiiss m [2]

BNSS 4NA GCE ‘N’ Preliminary Eggm%tb%rbgrg goMathematics Paper 1 (4045/01)
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16

E
20 cm
D
12cm
A [
B 105em ©

In the figure, triangle ACE is a right-angle triangle. B and D are points on AC and CE
respectively such that BC=10.5 cm, BE =20 cm and BD =12 cm. The line BE bisects

the angle AEC.
Find
(a) angle BEC,

Answer (a) LBEC=

(b) the length of AE,

Answer (b) .. cm [2]

(c) sin£BDE, giving your answer as a fraction in the simplest form.

Answer (c)smZBDE= ... (1]

BNSS 4NA GCE ‘N’ Preliminary Examination 2016 Mathematics Paper 1 (4045/01)
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22 (a) The table below shows the distribution of Mathematics test marks of
a class of students.

Marks (40<x<50(50<x<60[{60<x<70{70<x<80{80<x<90

No. of
students

4 12 P 8 6

(i) Ifp=10, find the mean mark.

Answer (a)(i) marks [2]

(ii) If the modal mark is 55, state the greatest value of p.
Answer (a)(ii) p= [1]

(iii) If the median mark is 65, state the least value of p.

Answer (@)(iii) P= ......ooeeeeereerssessenn, [1]

(b) The stem and leaf diagram shows the time taken\to serve customers at
a fast food restaurant.

Time Taken to Serve aCustomer

1 |1 4

2 |24 U7
3.p2 2 4 55 6 7 8
4 12 3

Key
3 | 1 means 3.1 minutes

(i) What was the median time taken to serve a customer?

HARSwE YONY) i min (1]

(i1) The fast food restaurant claims that the average time taken to serve a customer is
2.7 minutes. Is the claim true? Explain your reasoning.

Answer (®)(ii) IR rereeeeeaneenesaenaseane

(1]

BNSS 4NA GCE ‘N’ Preliminary Examination 2016 Mathematics Paper 1 (4045/01)
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23 y
4
B(-3,8)
A(_33 Yy ) \
> x
D(9,-4)
(a) Calculate the gradient of the line BD.
Answer (a) [1]
(b) Calculate the length of BD.
L ) units [1]
(c) The point 4 is (=3,y). Ifthe gradient-of the line AD is — -i— :
show that the value of y=4.
Answer
(1]
(d) Hence, find the equation of the line through A4 which is parallel to BD.
Answer (d) ... [2]
(e) Calculate the area of A4BD .
Answer (e) units? [1]

BNSS 4NA GCE ‘N’ Preliminary Examination 2016 Mathematics Paper 1 (4045/01)

bestfree rs.com
- The BEST website to download FREE examp grs, notes and other materials from Singapore!



19

24  Mr Lee consumed x bars of chocolates and drank y cans of coke in every month. In a
particular month, when a bar of chocolate cost $5.50 and a six-pack cans of coke cost $4.50.
His total expenditure was $105.

(a) Form a equation in x and y and show that it reduces to 22x + 3y = 420.

Answer

(1]

Due to the revision in food prices, the cost of a bar of chocolate was increased by $0.70 and
the cost of a six-pack cans of coke was increased by $0.60. He calculated that his monthly
expenditure on chocolates and coke would increase by $13.50.

(b) Form another equation in x and y to represent the increase in expenditure and show that
it reduces to 7x + y = 135.

Answer

(1]
(¢) (i) Solve these equations to find the number of bars of chocolates and the number of
cans of coke Mr Lee consumed in a month.

Answer (c)(i) bars

(ii) Find the total number of six-pack cans of coke Mr Lee drank in one year.

Answer (c)(ii) six-pack cans [1]

End of Paper
Please CHECK your WORK
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CANBERRA SECONDARY SCHOOL
“ew 2016 Preliminary Examination 1

Secondary Four Normal (Academic)

MATHEMATICS
Paper 1 (4045/01)

Name: ( )

READ THESE INSTRUCTIONS FIRST

Write your full name, class and index number on all work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use a pencil for any diagrams or graphs.

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

Answer all the 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.

Calculators should be used where appropriate.

3@ August 2016
2 hours
0800 — 1000 h

Class:

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 7, use either your calculator value or 3.142, unless the question requires the answer

interms of 7.

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 80. FOR MARKER'’S USE
Marks Max
Awarded | Marks
Total 80

This question paper consists of 18 printed pages including the cover page.
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2

Mathematical Formulae

Compound Interest

Total amount = P(l + —r—)
100

Mensuration

Curved surface area of acone = 7 rl

Surface area of a sphere =4 7 r 2

Volume of a cone = %7: r’h
3 .3
Volume of a sphere = 3 r

Area of a triangle ABC = %absmc
Arc length = r@, where @ isin radians

Sector area = %rzﬁ ,where @ is in radians

Trigonometry

a _ b y c
sind sinB sinC

a’ =b*+c?-2bc cos A
Statistics

2F
2f

Standard deviation = J LA (Zﬁ‘J

Mean =

25 \Xf

Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1
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Answer all the questions.
For 34.8-4.3 . : i o
” |1 (@ Evaluate —————=— , giving your answer correct to 3 decimal places. Examiner's
xarcn/;er s 2.7 x \/g Use
Answer (@) ...cceeeeeniiiiiiiiiiiiiiine. [1]

(b) The distance between Singapore and Hong Kong is 2581 km.
Write 2581 to the nearest hundred.

2 (a) Written as a product of its prime factors, 660 = 22x3x5x11 .
Write 198 as a product of its prime factors.

ARSWEP(B)  sisvcisacswsessuesivassysesios [1]

(b) The highest common factor of 198~ and 660 is 132.

Find the smallest value of n.
ANSWEF (D) cisvnisisvessiinossmmisvssavess [2]
Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1 [Turn Over
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For 3 (a) Express 83 billion in standard form. For
xaminer's Examiner's —
Use Use
IS e R DRSS [1]

(b) By rounding each number to 1 significant figure, estimate the value of

54.13x8.06
2.95+7.09

AU (DI . ..............cco0c000000000 [2]
4  An athlete is running at a speed of 10 m/s. -
Find his speed in kilometres per hour.
F. 1737 ol — km/h [2]
Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1
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For 5 A map is drawn to a scale of 1 : 400 000. For
D’(ﬂj"’*e’ s (a)Two towns are joined by a 28 km expressway. E"“'['};:e’ £
se

Find the length of the expressway, in cm, on the map.

(b) The area of a farm on the map is 3.5 cm?.
Calculate the actual area of the farm in km?.

6 Solve the equation (3x—1)(4x— 7) =10 giving your answers correct to 2 decimal places.

Answer x=............ O vivesossnamnian [3]
Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1 [Turn Over
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For
xaminer'’s
Use

7

6

Thomas and Sandra each have $15000 to invest for 3 years.

(a) Sandra invests it at 6.5% simple interest per year. Calculate the total interest that
Sandra will earn at the end of 3 years.

HIRELATL) ) Bosrssossmesns s mensomamiassin [1]

(b) Thomas invests it at 8% compound interest per year. Calculate the total interest that
Thomas will earn at the end of 3 years.

8

During a sale, Andy paid $360 for a camera which was originally priced at $500. Calculate
the percentage discount he received.

Answer ........ociiiiiiiiiiiiiiiiin, % [2]
Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1
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For
:aminer'’s

Use

7

9  Three bus services start operating at 5.30 am from Ang Mo Kio Bus Interchange.
Service 145 leaves every 6 minutes, Service 159 leaves every 8 minutes and Service 232
leaves every 9 minutes. A
Find the time when the three buses next leave the interchange together.

10 In the diagram, PQ is a tangent to the circle at P. R and S lie on the circumference of the
circle, centre O where RS is the diameter and RSQ is a straight line. Given that ZSPQ = 32°,

calculate

Answer (@) LPRE = .. owwvssnmieesivwassisans ° [2]
(b) £LPOR
(B ZEORMvvovsssoovmmsemmmasg ° [2]
Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1 [Turn Over
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For 11 Jack buys 5 pens and 8 erasers and total cost is $11.10. Joel buys 2 pens and 10 erasers and For

xaminer's the total cost is $7.50. Eaminer =

Use
e Pens cost x cents each and erasers cost y cents each.

The cost of the Jack’s stationaries is shown by the equation 5x+8y =1110.
The cost of Joel’s stationaries is shown by the equation 2x+10y = 750.

Solve the simultaneous equations to find the cost of each pen and each eraser.

5x+8y=1110
2x+10y =750

Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1
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For 12 A pear producer weighs a sample of 100 pears from one of his trees (A). For
caminer's Examiner's
U
= The mean mass of pears from tree (A) is 117.8 g and the standard deviation is ¥
6.32 g.

The producer also weighs a sample of pears from a second tree (B).
The mean mass is 115.6 g and the standard deviation is 6.42 g.

(a) Which tree has the lighter pears on average? Give a reason for your answer.

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

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

Answer (b)
........................................................................................................... [2]
Canberra Secondary School Secondary Four Normal Academic

Preliminary Examination 2 (2016) Mathematics Paper 1 [Turn Over
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10

13 Each figure in the sequence below consists of a number of diamonds.

ot

Figure 1 Figure 2 Figure 3
(a) Complete the table below.

Figure number 1 2 3 B 5
Number of diamonds 5 7 9 11

(1]

(b) Write down an expression, in terms of 7, for the number of diamonds in Figure n.

ERREWEE (D) ..ocivvssisssissinsissesessen 1]

(¢) Is it possible for a figure to have 120 diamonds? Explain clearly.

Answer (c)
............................................................................................................ [2]

Canberra Secondary School Secondary Four Normal Academic

Preliminary Examination 2 (2016) Mathematics Paper 1

4
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For
caminer’s
Use

11

14 The graph cuts the x-axis at A and B and the y-axis at C.
}’
T

Y=+ 1Dx-2)

(a) Find the coordinates of A, B and C

Answer (2) A (Gheeeevneenny cenennnnnnnnn) [1]
B (eeeeiieieny ceenenennnnnn) [1]
BT (O g eeerineeeaaes ) [1]
(b) State the equation of the line of symmetry.
AnSwer (B) ...cevevveiieenninieniinnnennns 1]

15 A bag contains of 4 red discs, 5 black discs and 2 yellow discs. A disc is drawn at random
from the bag.

(a) Write down the probability that a yellow disc is drawn.

ANSWET (@) . svussnnsvasivsnviissvesavivnnis [1]

(b) How many red discs must be added so that the probability of getting a red disc is 0.75.

ARSWEE (D) svusivivvinevssivsssvavrevonn [2]
Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1 [Turn Over
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For 16 In the figure below, O is the centre of the circle, 4B is tangent to the circle at 4, and Pis a For
xaminer's point on the circle. Ex"'{}‘”” !
Use e
Answer (a)
........................................................................................................... [1]
(b) Find £x
Answer (B) £X = ...coueueeeeeeeeeannn. ° 2]
(c) Find the length of OB.
ARSWBF(C) vvsvisvasssivasoninsovers cm. [1]
(d) Find the area of the major sector APCO.
AATREELY vaonnvsunsermsmmossmsrsmssmd cm? [2]
Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1

bestfreep—gper.com



13

For 17 In the diagram, AB =80 m, BK =50 m, ZABC = 50°and ZACB = 80° For
mminer’s 4 80m ’ 8 Exag;:er s
Use

Calculate
(a) AC,

T T m [2]
(b) 4AK.

ARSWEF (D) «vivonmwanssisnivisemasnminwins m [2]
(c) A tower of 40 m height stands at point 4. What is the angle of elevation to the top of

the tower from point K.

ANSWer (€) ceveeeneiniiieeiiiiiineiinnns ° [2]
Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1 [Turn Over
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Use

14

BC =15 m, calculate

North

\hisiwer (GRS ...........

(a) the bearing of C from A.
(b) the bearing of A from C,
(c) the area covered by the cars A, B and C.

18 A, Band C are three cars in the comers of a car park. A is due south of B. Given that AB =

Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1

bestfreepagwlrzpom
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Use

15

19 In the diagram (not drawn to scale) below, O is the centre of the circle. OS is the diameter of
the circle, ZOQP=15° and ZSOR =150°.

el

(a) ZQRS is 90°. Identify another angle that is 90°

AT €. 3> cvoniissssimsuininsinn ¢ T
(b) Find
i) ZORS ,
ANSWEr D) .seisissvminisimnvainsaaia °[1]
(i) ZSPO.,
Answer (B) .c.ceeeeniveeiiiiiinanann, ° [1]

(c) Is PQ parallel to SR? Explain your answer.

ARSWEL (C) eriieenieit ittt e a ettt a e [1]
Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1 [Turn Over
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For 20 In the diagram below, BE is parallel to CD. For
xaminer's Examiner's
Use 4 Use
4cm
ycm
X cm
B > 2
6 cm
3.6 cm
8cm
C — D

(a)  State the pair of similar triangles.

Answer (a) O\ ... and Do, [1]
(b)  Find the value of
®» x
ARSWer (DY) veivivivwivnivsaseaiaanss cm [2]
i »
AnSWer (DALY issusivsssivsavansvansivass cm [2]
Canberra Secondary School Secondary Four Normal Academic

Preliminary Examination 2 (2016) Mathematics Paper 1
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21 The diagram below shows three sides of a regular polygon.
Each interior angle of the polygon is 162°.
B

A 162° o

D
(a) Calculate ZBAC.
Answer (@) ...coevviiiiiiiiiiiiinnnnns s 2]
(b) How many sides does the polygon have?
PIBSIRE (8] cmomnrassssansioomseaanss [2]
Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1 [Turn Over
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For 22 (a) Solve the inequality 6(3x+4) >10(2x—1). For
xaminer'’s Examiner’s
Use Use
g g () R ————— [2]
(b) Hence, write down the largest prime number, which satisfy 6(3x+4) > 10(2x—-1)
7, Lt gt ) O — [1]
-End of Paper-
Canberra Secondary School Secondary Four Normal Academic
Preliminary Examination 2 (2016) Mathematics Paper 1

bestfreepapers.com



Z voneujwex3 AreujuRid 9102
100y2g Aiepuodes euequed

v [SULON p Alepuodes
Z Jeded sofeweyiepy

SousIDIS

y$000q7— 2+ 9= 0

Juls guis pus

2 q D

Aujauouosiiy

SUBIPERI U] 5] o DIYM * o 4% = vare 101008

I
SuBlpRI Ul S g 210YM * g = 3ud| o1y

U.__mﬁ.w =04V 9|3uew jo eary

n.&m = 2J0yds e Jo ownjop

f.&m = 9U00 B JO JWN[OA

l
Aty =91yds e Jo eare aoelNg

JAx =9U0D B JO BOIE JOBJINS PIAIND

uonvAnsuIp
001
—~+1d =jnowe [eo],
~
15243)up punodwo)

aD[nwI0,] [POYDMIYIDYY

*aBed 10A02 ayj Bujpnjou| seBed pejuud § jo sisjsuod seded uopsenb sjy)

09 leloL
SWEW | popiemy
xew | syen

38N S.4INUVW HO04

/
*101960) Ajeinoes 3Jom INoA ||e uB}SE) 'UOfBUIIEXS BY) JO PUB B I

‘ZP)’'C 10 BNjeA JojeNdfed Jnok Jeyye esn ' ¥ o4
"eoe|d |Bwoep auo 0} seaiBep u| siemsue BA|S "seinby Juesyubis eeiy) o)

Jamsue ay) e|6 ‘Joexa Jou s| Jemsue ay) j| pue ‘uofisenb ey) uj payjoeds jou s| Aoeinaoe Jo eaibep ey J|

‘ejepdosdde eseym ‘pejoedxe si 10JeIN1ED DYjuBPs peacsdde ue JO esn ey)

"09 s} Jeded sy} J0) SHIBW JO 16qUINU [BJO) BY |

‘uojisenb ued Jo uopsenb yoee jo pue ey) je [ ] siexoeiq uj uBAB | SyJew Jo Jequinu By

sse|)

4000l - 0080
sinoy z

910z 1snbny

‘uofjsenb euo semsuy
g uopoeg

‘suofisenb ey} |je Jemsuy
¥ uojjoeg

"PINy Uof08109 10 enyb ‘sie)ybyybyy ‘sdyo seded ‘sejdels esn jou og
*sydeuB Jo sweibep Aue Joj |oued gH e esn Aew noA

“seded ay) JO sepjs Yjoq uo uad ¥oe|q JO BNnq HIEP U| BIPM

‘U] puBY NOA YJOM ||B UO Jequinu Xepu| Pue SSe(d 'eweu ||nj Jnok el

1S¥Id SNOILONYULSNI 3S3HL av3y

( ) eweN

(2o/sv0p) Z teded
SOILLYWIHLYW

olwepesy |euwllopN Jno4 A1epuoseg

¢ uojjeujwexy EN:_E__O._& 9102

PN

TOOHOS AHMVANOD3S YHYIANVYD @

bestfreaa—ﬁers.com



18A0 winy] ¥ FBUWON § A

S Z vopeujpwex3 Aeurueld 910
100425 AXepucdes BuLequeD

v [euson p A S 2 vopeuwex3 Asupuaid 9102
2 Jaded sofeweyiepy 100405 Aepuodes euequed

(1] “JOVISIA [epow oy )&y (1)

[z] xowpmoe) (1)

‘Judy ul 10)u90 20UI0G 0) SIONSIA O smoys peyd aid oYy, (q)
[1] “Bmsue 1ok urejdxg jessioA yim 22138 nok oq

" Arenuer ui s10)1S1A
JO Joquinu 2y} 221M] SI |[dIBJA UI SIO0)ISIA JO JoquINU Y |, ‘sAes essiOly  (8)

ui
wiuow BN Q94 or

000€

SJOjJj8IA JO "ON

“19)Ud2 20UDIDG O} SIONISIA JO JIQUINY AU SMOYS MOJ9q Heyd Jeqayl £

k4] SPuUB 91X ;b= ,T Y WAID (q)
(1] TpW gwx ¢ w Apyduns  (8) 9
1 L4 1
[€] "6 =(Z—AE) — (T —AE)T 94108 *351MI9Y10 10 20WH  (q)
[2] ‘0=§—XEg— XTOAI0S () ¢
2] *B[nuwLIoy 3y Jo 103fqns oy 3 ajews * ce%m =u ey uwalny ()
[z] dg s
t-d ¢
w0y 3sa1dunis ayy ur uonoesy 9| 3uis e se Suimoy(oj oy ssaxdxg  (q)
P Py
=— Ky dut ¥
(2] 207+ os duits ® v
[z] “JE||OP 1S2JEJU JU) O} SIB|[OP Ul JOMSUR
anok aa10) “Aepijoy ay 10j 3uiked 1o1ye 1Jo] pey X3]y Junouie 3y Aje[no|e)
‘WA £8°PL = |$ Sem 9jes o3uByoxa oy
"U2A 000 00Z Wiy 1500 yorym ueder o) diny e uo Juom o4 “000 0SS PEY X3lY €
[z] 5. T,
I 2 9 4 I
L I | | |
"2 pue g
‘p suonoely ayy put ‘wede souejsip [enbo aue sanjea ay) ‘aul PQWNUAPUY T
[zl ‘Koumol ajoym ay) 10§ paads a3e19AE 3Y) pul "SANUIW G| 8INOY T

ur ury 96| JOYJOUE S[OAERI) UBY) J] "YU §S e SInoy .m_ oy spaen Auojy b

(sprewt ZG)
‘suonsanb ai jje Jomsuy

bestfreepagz;gcom



PEOY [BULON A S 2 vogeujwex3 Areujwyeld 9102 JeAQ winy] V [BULON ¢ A S Z uopeujwex3 Aeviwieid 9102

Z seded N 100428 A S

2] 2 sded 100425 Asepuodes )

[z]
[1]
(€]

[z]

*so0e(d [ewo3p OM] 0) somsue Jnok SulAl8 ‘¢z =x

jutod a3 je ydead ay) jo yuoipes3 oy jejnojes ‘Juodue) e Suimesp g (p)

‘7 =4 udym x jo anjea ay puy o) ydexd opasny  (3)

‘85x351
X
10 mlmna 30 ydeid oy meup ‘sixe-x 9y} U0 yun | Juasasdoy

0} wd Z pue sixe-4 21} uo Jun ¢°Q Ju3sdidas 0) wd 7 jo ajess e Suisn  (q)

*b pue d jo onjea oyj puly (v)

P1'T 81 d 1 0 €- 4

ol

S 4 £ [4 1 X

"MO0[aq 9[qE) ) Ul UMmoys 2Je sanjea Suipuodsarios
X

a1 Jo suiog .o. — £ =4 uonenba 2y Aq Po)oaULI0D A1E A puUE X SI|QRLIEA AL

"soded ydead jo joays v uo uopsanb sjy) Jo ajoym oy Jamsuy ||

() "DgYV Jo ppwid oyi puty  (3)
(2] X PUL "D Z'6 $1 DGV JO BIB 3Y) jey) WAL  (q)

[1] *DgVV Jo ease
) 10J "X JO SUL) UI ‘UOISSIIAXD UR UMOP LM ‘WD X = )/ Jey) wAlD)  (B)

[2]
[2]
€]
m

"S¥0d wesdojdyjesed jo ease ayy puty  (p)
"SOoull Jo yduwd oy puld  (3)
"Sd dul] Jo uonenbo oy puty  (q)

¥ JO 91eUIPI00 Y ABIS  (8)

o pp b )
e B & 1 R ) W
- o] 1-| #-
z d e
= S N e e e

‘(1 -*¢) s1 § pue
(='7) 810 (2 ') st d "weaBopojesed e st SyDd |ewiejupenboy) Q]

o) ey g

¥

00§ =gV 7 Pue wo p s1 g ‘Dgy o|3uewy e smoys wesdepayl ¢

[z] ‘doys snq aip jo uonisod iy
‘g O A M AIB3]O [oqe] puB NI ‘SL Pue Ld woyj jueisipinba
Pue [ woy w 009 s1 ] "S1Ld d|3uetn oy apisut pojeoo] st dois snqy  (9)

1 "SLd7 Jo 10103519 9[3ue 3y meiq  (q)
€] 'SLyo
3ud| [ENJOR OY) UMOP LM puB dINSeI| 'S Ld 2[3ueLn o Jo Suimesp

9]e0S 9JEINOIE UE JONIISUOD ‘W (0] Judsadal 0) wd | Jo ojeos e Buisn  (s)

"o0L = SLd7 PUE W 00Z] = Sd ‘W 0001 = Ld 9yM 14 2(Buewn
30 59911194 9Y) 16 POIE2O| JE § [00YDS € PUE | UONEIS LYW Ue'd pedy g

bestfreepIhef.com



Z vofieujwex3 Leuwield 9102
Z soded wew 100495 A S euequed

[z]

[2]

(2]
(1]
(]

- Jadeg jo puy —

*d 30 anjeA oY) 2)e[NO[R)

"9€°0 1 5100fqns  [1ey Juopms € jew Ayjiqeqoxd oy,
*d s1303[qns auo ssed Juapms e 1ey Ajiqeqosd oyl (3)

'V 9pesd 1oy ysew winwiuiw 3y puyy o) ydesd aiy
IsN ‘UonBUILIEXD OY) Ul Y 9PR.IS 01008 SJUIPNIS O} JO %07 1B WAID  (q)

o3uesopiuenbiym oy (1)
‘amudasad 092y (1)
“Yiew werpaw oy (1)

puy o) ydead aypaspy  (w)

sagejoum)’

s L

"SUOHBUILIEXD 183K -JO -pUd O Ul SJuApMIS 00z £q ‘001
JO N0 ‘paiods syIewW YY) SAJBNSN|[!I MO]2q 9AINI Aouanboiy sAnejnwno oYYy €]

JeAQ winy] V [BULON ¢ Aepuodes 2 voeujwex3 Asupupe.d 9102
Z Jded sopeweyien 100405 A5epucdes eLequed
[2] ‘Buppiom anok
MoYS yAduowr Joj anfea a1ow 9q 1M juted Jo puelq YoM
Jaujejuod
00'Z$ ov'ls Jad g
J2UjBU0d
14 001 W 05 Jad yuyed
Joawnjop
jujeoys jugeqoo) pussg

"BOJE WD ()] 39400 ued jured JO ju | 1BY) UIAID

*MO[2q 9[qE) 1) Ul UMOYS Se J|qe|ieA. e juted

JO spueiq om | "Inojod pjo3 ojur 1asnyjip ay) jured 0) pojuem
ay ‘seunsuy) Sunng “esnyIIp 10 oy poseyond pey yoer (1)

[¥] “ISTYJIp |10 3Y) Jo eare SRS A puty (1)

"T: § 81 10putfho oy 3o Sy oy 0)
9u02 9y} Jo W19y Yy JO Onel Y| “IISNJIP [I0 UE OJUI IPEUW PUB MOJaq
am3iy oy Ul umoys se 1uIRU0d Ay Jo doy uo paoerd s1 10400 [EO1U0O Y (q)

[z) “JoufU0D [eoLIpullAo oY) JO JyB1ay oy puty  (¥)

e e e e

~__unzl et

*Al2anud Jourejuod
oYy dn {11 0) pOPaaU S1 [10 PAJUIDS JO (WD X OZL PUE WD Z] St JOPul|o
oY} JO SnIpe Y | '[10 PA)UIIS UIRJUOD O} PIsN SI JOulejuoo [eoupulifoy 7|

'syJew g sarued uonsanb yoeg ‘uonoas siy) wousy uonsanb auo msuy
(1w g) g uopndag

bestfregpa'pers.com



IN

£
£-T-

-z - Sd peiD

-9

201

[4

v
IN

WI 9'p[=9 +p + 9'p = OPWLRJ
09y =0V

wI'1T= OV
OmeOOAVXON.I nv+ u@“ nU‘

v
I

009=x
T6=o0SUISXT

00§ WISXT = 50F _.._m?xu.u%

b 4

op=x
oz =x¢
0E=06+0E +X +X +Xx¢

000y = uef ‘000S = Y2IB 10
*0J9Z WOY WE)S Jou pIp sixe-A oy, "ON

b

w=u+01=S
wlX =T

n@—Xnv" \N

L g |-=X10 ==X
S
0=>1+xXs-x7)
0=§-Xg— XT
IN Xg- G- XT
72 [ X
Xg- S- Xz B¢
yg
— =5
v i
L
IN -\NH -1
L A_,
y3¢ s
as1
v o1+dy
__as
IN (z-d)s-dg
¢ &
t-d ¢ q
P91
v RAL
In 20 Py _
P nUﬁ
P Py
S il s
) B
v LIELYS =
8TLIELYS =
TL'TLIT - 000 0S = Y3| wunowy
N TL'TLITS = WK 000 00T £
9]
—q =2
I
8
=
uonoRy 99 1SN m_._ e
zAusio) |9 T z
v wyuy L=
N b/ ST'T6T = poads Fay

14
Wy $T'T6T =961 + S X M_ = 20UBISIp B0,

bestfreepapegs,com



v
N

¥0=90-1=d

90=9¢0/

v
1IN

6 = yew wnuiuju yderd woiy
S1uapnIs Op= %0T

v
1IN

Sjew g| =
8€ - 95

el g

Sy Ly

egl

SUOEINO[ED [|& MOYS — |

“dEayd 5,11 58 ujedOIys Anq pnoys yoe[

00'v$ =T X 00°Z$ = utedyoiys 7
07'¥$ = € X 0p'1§ = uredjoco ¢
W €8] = papadu juted jo junowry

q

v
IN

HO08Y1 ~
HOT9T8Y] =
Nz +©)enNxz +LzeLn)x
= BJJE 908)Ing
LLTELL =
(L1 + (ST =200 o 1yBay yusig
z

wG'T] = ¢ % T a0 YAy

v
IN

wog = if
x0zL =Y (T1)*

ezl

v
IN

Jmunoz =
pX§ =By

Gsgo)ors=
9t =
o1+ (S =50 widuay

|-=A'¢=xqng

I4x=—=4d

bestfre@odpers.com



} J8ded sofjeweyiep (9102) Z uopeupuex3 Aleupujeld

OJWIepEedY |BULION JN04 Alepuodes

10oyds Aiepucdes enequen

X yoea
105 19
1IN

0SL =401 +x7
0l11=48+Xxg

IN

097=
(z£+06) - 7€ — 081 = ¥OJ

(@)1

v

N

(o13uensy 0s]) ,Z¢ = SUd
7€ = 86-06 = ¥dO
8S = Z€-06 = SdO

()01

v
IN

V90 = UNUZ [ JY| + 0£50
U Z| ay| =un g =
EXpPX|XEXT=

6 PUe 8 '9J0 WO

%8T =

00§

001 Go¢ — 008

= JUNOJSIp %

} Jaded sofeweyieny (9102) Z vopeupex3 Leupugerd
jooyos Asepucdes eueque)

JJWepedy [eUUON 04 Arepuodes

89°C68¢ = 0005 1§ - 89°S6881$ = 159193u]

89°568818 =
001 1
€ +D000s1 = (O +1d =¥

(@

§:]

ST6T TN E— 1
$ £XS'9X 00051  L¥d

(&)L

Jo anjea
Yoo

10} 19

pII0— 100Z2=x

(z1z _
(€-)NzDy - (sT-) )M ¥ (sT-) -

X

0=€-X$Z7~ XTI

01 =L+X57~ XT|

0l =L+Xp=X]Z~ XT|
01=(L=xp)(1-x¢)

v WS =C'EX9] I uOG¢
WY 9] W]
N M p X p i wd) (q)
19 wy 87 - woL
wYRT:8TX Y
unjp : woj
000 00 - | (e)s
v Y] = wy9g
0001
) = Y009 X ==
009€ _,, 0001
W 3 o1
S| =wQ| 14
o
w b= 00y
‘ L+E 60L+S6T
I 8X0S 90'8XEI'HS Q¢
a01XE8=
=uol||iq Z8
14 s01%€8 () ¢
v —
1IXEX ,T=2¢1
W 1IX§XEX ,T =099
UX]IX EXT=UB6I Q)2
19 1%, £xZT=86l (e)z
14 0092 Q)1
§: 0L'T (e)]
uoneaojy
BN SIMSUY/SUOHIN|OS ud

0z

1 3odeg 7 wia1g YNy 0} suonnjos

61

bestera%pers.com



| Jeded sofjewayiepy (9102) Z uopeupuex3 Aseuwyeld | Jeded sopeweyien (9102) Z vopeujwex3 Areujw)iesid

v ino Asep 100405 Asepuooes euequed |WEPEDY |BULON JNoJ Asepucdes 100495 Asepuodes euequed
v W= 19 507 = 0L-06 081 = X (@91
001UWISXSIXG] xm = 14 9|8ue Jy311 uuoj 9ja19 € 0) JuoBuey, (e)oy
LI=X
[4 v
JUISQD — = a4, =
W i ()31 i
v XSL+ST8=00¥+ X001
00T = Buieag 001 X+]]
07T = IW SL p+x (@)1
W 081 + 0 = 2/3uy (9)81 19 "z (e)s1
v o0p = Suueag 14 YlL=x Q1
[4 (z-*0)0
=— = 918
W o0 = Qor—oa1 Y (e)31 (0'va .
- oI'EE =X owa 19 ©'1-)V @1
E =xug ‘aquinu
1IN 14 (O)L1 14 PPO 3 PNOM SPUOLIEIP JO JIQUINU [B)0) [IYM JIQUINU UIAD ST 0Z]
v w9 =Ny g ON ()€1
IN 05502(05X08)Z — 05 + ,08= . YV g € +uz [CV]
Q)1 19 £l (e)¢l
wz'79=0v 14 uoneuejdxa Jejnuis Aue JQ
g *g sad) uey) peads ssoj/sojjews 1y 9a1) woyy Jead Yy Jo S YL
ogurs _ oguis 1q 'V 221, @z1
W 08 o) 4
‘uoneueydxs rejuuis Aue 10 'y
@)1 18 | o911 woy uey wssoy/mydy st g 901 woy siead Jo JySrom uesw Sy L
T =
v 99E g g 1L (®zI
(L) x ﬂu. =pasy osI=x
09€ 0Sh—0SL=XT
™ N @91 0sL = (sp)01 +xT
19 wog'yl =40 on
el 0£S1=Apg
! 0zzT - 05LE = 491 -4 05
W (Lt E1= 8V + VO = 80 (2@)91 "JOMSUR 0SLE =408 +X01
£ pue 07z = 491 +x01

w

bestfreeglbers.com



| Jaded sopeweyieyy (9102) Z vopeupuex3 Aupuyesd

vV N Jno4 A S 100423 Asepuodes euequed
£ £l =X Q)zz
v x<tl

X7 <t
W 01-X0Z < (pT +x8]
(1-x2)01 < (p +x£)9 (e)zz
LY 0Z = 081 + 509 = $9PIS JO Joquiny
In .81=_791- 081 =23j3ue Joua)xg @1z
v 6=
W z+(,291- ,080)=Dvg7 @)1z
v y=4
X 0T 9E+L
1IN W = (1X9)oz
v . wrE=x
W =3 oxooz
19 QOVV 01 Jejiuis st Fgyy (e)oz
u2A13 uo
neurejdxa
/s3upjiom
ou
Jruoaid
jrew oN (G138 ) S| = ¥SO7 = 0Dd7
19 ‘1oiesed ase Loy *sox ()61
1q (uowiBas owes ut 3(8u8) 5L = 0 yc7 (X961
£ (v "sos1) .51 (1X9)61
14 Sd0/ Ods (&)61

x4

¥s

bestfreepapers.com







Name : Index no: Class: Calculator Model:

DEYI SECONDARY SCHOOL

Preliminary Examination 2016
Secondary Four Normal Academic

MATHEMATICS 4045/01
Paper 1

12 August 2016

1040 - 1240h

2 hours

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

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

You may use a soft pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fiuid/tape.

Answer all questions.
The number of marks is given in brackets [ ] at the end of each question or part question.

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 total number of marks for this paper is 80.

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
correct to 3 significant figures. Give answers in degrees to 1 decimal place.

For =, use either your calculator value or 3.142.

For Examiner’'s Use

80

This document consists of 18 printed pages including the cover page. [Turn over
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Mathematical Formulae

Compound Interest

Total amount =P(l L
100

Mensuration

Curved surface area of a cone = nr/

Surface area of a sphere = 412

Volume of a cone = % 2h
4
Volume of a sphere = 3 w’

Area of triangle ABC = %absinc
Arc length =78, where @ is in radians
Sector area =-‘21—r’6 , where @ is in radians

Trigonometry

a b ¢
sihd sinB sinC

a=b+c*-2bccos A

Statistics

Standard deviation =

Z_ﬁ_(m)z

T \Zf

bestfreepapers ?
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Answer all the questions.

320.5%0.98
0.321

Write down all the figures on your calculator display.

(a) Find

Answer .......ccoeiiveeieenenenn. [1]

(b) Write your answer to (a) correct to 6 significant figures.

Draw on the grid, an enlargement, scale factor I% , of the figure-below.

(2]

[Turn over
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4

1.5+7 i s :
3 (a) Calculate ————, giving your answer to 4 decimal places.
J6x9.82

Answer .......cooeeiuvnneinenennna.. [1]

(b) The ethnic composition of resident population in Singapore is shown in the table below.
Ethnic Composition of resident population

Ethnic Group Percentage %
Chinese 74.4
Malays 13.3
Indians 9.1
Others 3.2

Express the ratio of Chinese to the resident population in its lowest terms.

ANSWEY  .oosivviismonvs Susmmevssssssssons’ 1]
4 Solve
=
(@) s <2,
Answer cuisuaieisissasssaae [1)
) -53-7x)=0.
— R o 1§
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Pancake Recipe

130 g all-purpose flour, (spooned and levelled)
30 g sugar

10 g baking powder

2.5 g teaspoon salt

130 ml milk

30 g unsalted butter, melted

1 large egg

14 ml vegetable oil

Makes 15 pancakes

Given that 1 block of butter = 150 g, calculate how many blocks of butter does Martha need to
buy to make 85 pancakes?

Answer ............cc.eceeoen......blocks [2]

Max rides to school on his bicycle at an average speed of 45 km/h.

Express his speed in metrés per second.

bestfreepgp@s.com
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B

A circle, centre O, has radius 7 cm. P, R and Q are points on the circumference such that
reflex angle POQ =295°.

Taking 7 = 27—2 , find the area of the minor sector POQ.

ANSWEr ...t e eer e e aen o €2 [2]
(a) Factorise completely 9pg —27 pr.
ARSWEF s cvasinisssssvvvmisesnsinisiiivis [1]
i i KR =k
® Smp e
ARSWEY. ovsvvemsivsisnvsssisasissnsi [2]

bestfreepapers.com .
- The BEST website to download FREE exam papers, notes and other materials from Singapore!



7
9 There are 3 blue blouses, 4 red blouses, 5 green blouses, 3 pairs of black pants and 2 pairs of
grey pants in a wardrobe. Winnie randomly picks a blouse first followed by a pair of pants.
Find the probability that she picks
(a) ared blouse,

(b) agreen blouse and a pair of grey pants.

10 The diagram shows part of a floor plan of a 5-room house.
(a) Given that the figures on the map show the actual dimensions in millimetres,

find the length of the balcony on the plan in eéntimetre.

5-ROOM IMPROVED ~ (CORRIDOR)

SCALE: 1:100

(b) If the pot of a plant measures 20.2 cm in diameter, how many pots of plants can be
planted along the length of the balcony?

bestfregp%pers.com
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11 (a) Given that 2™ =16%, find m.

Answer m= .....cccooiiiiiiiiiinininannnn, [1]

(b) Giventhat 3" x9™" = L, find n.
729

AnSwer N = ....cccceeeiiiiieninnneiiinenines [2]

12 (a) Find the lowest common multiple of 14-and 35.

(b) The square root of pis 2% x5°.
Find p as the product of its prime factors.

bestfreegéers.com
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13 Simplify
(@ 4x-(2x+7),

ANSWEE : sviviisvinsvnmamisaiasavsssvsinssss [1]
2 1
®) x+3 x*-9°
P [2]
14 Given that the exterior angle of a polygon is x* and the interior angle is 3x°+64.8°,
(a) find the value of x.
AnSWer: X=..isiasissiveveveiiens [2]

(b) Marie stated that the polygon is indeed a regular polygon.
Is she correct?
Show your working.

Answer

(2]

[Turn over
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10
The graph below shows the electricity charges in a city under Scheme 4.

Answer (c)

30

25

—
n

C, Cost in dollars (§)

o

0 100 % . 200 300 400 500
N, Number of units of electricity

(a) Find the cost when 300 units of electricity were used.

(b) Mr Tan’s family paid $16.50 for their electricity bill in a particular month. How many
units of electricity did his family use?

(¢) Under Scheme B, a flat rate of 6 cents was charged per unit.
Draw a line on the grid to show this information. 1]

(d) From the graphs, how many units of electricity must be used for the charges to be the

same under both schemes?

bestfreepaigs.com
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16 (a) By completing the square, express x* —12x—5in the form (x—£)* —r.

Answer ..o e e e e e e [2]

(b) Hencesolve x> —12x-5=0.

BRI = ... ...... 0 conioessnn onn son ses sue sos | 2]

17 (@) SALE
20% discotint off
cost price

A bicycle was sold at $240 in the sale.

How much must it be sold in order to make a profit of 15% on the cost price?

Answer $ ....ooocoveiiie e e e [2]

(b) After two weeks, the percentage discount offered was changed.
Gabriel paid $285 for the same model of bicycle with a cost price of $380.

What was the new percentage discount?

ARSWEE:  oorsssvwsssvsivamsnssmvivnssnsss L 2]

[Turn over
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12

In a multi - storey carpark, the steepness of the ramp is determined by the ratio 1:12 as shown.
(a) Show that @ is 4.76°.

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

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

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

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

(¢) Given that the vertical hgigli’t,of the carpark ramp is 3.5m and the length of a saloon car is

4.8 m, find the maximum number of cars allowed on the carpark ramp.

AnSWer: iiisiinsniovisiasasssn il 2]
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13
Using only ruler, compass and protractor, construct
(a) aparallelogram PORS such that PO = 10 cm, QR =7.5 cm, ZPQR =70°,

(1]

(b) the perpendicular bisector of OR, [1]
(c) the bisector of angle QPS. 1]
These two lines intersect at the point X.
(d) Mark clearly the point X. [1]
(e) Measure the length of OX.
Answer (a), (b), (c) and (d)

Answer: () QX = ..cvcvoismmamsivissvosase cm [1]

[Turn over
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20 The following survey was conducted for N adults to find out if they watch the English Premier
League (EPL) soccer matches or the National Basketball Association (NBA) matches.

Do you watch the matches?
You can tick more than 1 box.
O I watch EPL match.
O I watch NBA match.
O I watch both.
O I watch neither.

A total of M ticks were recorded.
The incomplete pictogram shows the results.

Number of ticks from N adults

Watch EPL matches

Watch NBA matches

Watch EPL and NBA ,
\(o

matches

Watch neither @
@ represents 4 ticks

5% of the N adults watch neither the English Premier League (EPL) soccer matches nor the
National Basketball Association (NBA) matches.
The number of ticks for ‘neither’ is 3.75% of the M ticks.

bestfreepapers.com
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15

(a) Find the value of M and V.

L0 T PR —— | | |
N=: s anosasasnssssvisnassmmasonss [1]
(1]

(b) Complete the pictogram on page 14.

(¢) Hence, deduce the number of adults who watch

(i) EPL matches only,

LT GOSN | ||

(ii) NBA matches only.
ANSWEr  isniisansvisssesavisivivi 1]
[Turn over
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16

The dot diagram represents the length, measured to the nearest cm, of 20 fish in an

aquarium in a pet shop.

®
o
® ®
[ ® @ @
(] o o ® ®
® ® @ @ ® ® ®
——————
3 4 5 6 7 8 9
Length of fish (cm
- gth (cm)
(a) the modal length of the fish,
ANSWEr Ao Nisisiisaissssviaivesesssaiie cm [1]
(b) the median length of the fish,
1 R cm [1]
(¢) the mean length of the fish.
ABSWEF.  sasvvissvansivamsvnssrssvg cm [2]

..................................................................................................................
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The diagram below shows a sketch of a straight line passing through the points M (6, 12),
N (0, 4) and P, which lies on the x-axis. The lines QU and QT intersect at Q and ZMQP =90°.

YA

0 M, 12)/ =

N(0,4)

(a) Calculate the length MN.

VANSWEY  ivivvoisvivanissinsusisvssness UDS [2]
(b) Find the equation of the line MN.
ANSWEE:  ssvsnswmsamvsssimasmmivssssssiis, | ]
(¢) Find the coordinates of the point P.
Answer: Pliszonsisiysasissi) 1]
(d) State the equation of QP.
ANSWEF  ...vicimonssmammmissnssmmsnsmnvs, 1)
[Turn over
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23 (a) Solve the equation 4x— 3x6+ U =7.

(b) A painter can finish painting a house in 20 hours. If he works for 14 hours at the normal
rate of pay and 6 hours at the overtime rate, he will be paid $115. However, if he works
for 18 hours at the normal rate and 2 hours at the overtime rate, his earnings will be $105.
(i) Write down two equations to represent the above information.

HABRSWEE .. 0NY... e cueceevee evn au ane aee ses snesusses [1]
. [1]
(ii) By solving these two simultaneous equations, find his normal and overtime rates of

pay.

END OF PAPER
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East Spring Secondary School
Towards Excellence and Success

Name : ( )

Class :

Preliminary Examination 2016
Secondary 4 Normal Academic

Mathematics 4045/01
Paper 1

18 August 2016 2 hours
Thursday 0745 - 0945

Additional materials:
nil

READ THESE INSTRUCTIONS FIRST

Write your Name and Index Number on all the work you hand in.

Write in dark blue or black pen. You may use a pencilfor.any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or. correction fluid.

Answer all questions in this booklet.
If working is needed for any question, it must be shown with the answer.

Omission of essential working will result'in loss of marks.

You are expected to use an electronic 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.

For =, use either your calculator value or 3-142, unless the question requires the answer in term 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 80.

80

This question paper consists of 16 printed pages including the cover page.
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East Spring Secondary School
\ Mathematics Depanment
Do It Right. Always

Mathematical Formulae

Compound Interest

Total amount = P(l + L)
100

Mensuration

Curve surface area of a cone = nl/

Surface area of a sphere = 4z

Volume of a cone = %m’h
Volume of a sphere = gmﬁ

Area of triangle ABC = %absinC

Arc length = r8, where @ is‘in radians

Area of sector = %rze where @ is in radians

Trigonometry

a=b=c
smd simB snC

a*=b* +c* —2bccos A

Statistics

o DL
Mean-%—?

Standard deviation = \/ ZZ::J;Z [ZZ—?)Z

2016 Prelim 4NA Paper 1 Towards Excellence and Success page 2/16
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‘ Mathematics Department
Do It Right. Always

Answer ALL questions.

1. Arrange the following numbers in ascending order.

Ans: [1]
2. Evaluate
a) 75-(3.2+4)
3x10~*
Ans; [1]
b)  64+3/0.125
4
Ans: [1]

3. By writing each number correct to 1 significant figure, estimate the value of

16.25x0.48
2.054
You must show your working.
Ans: [2]
2016 Prelim 4NA Paper 1 Towards Excellence and Success page 3/16
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[ ‘ East Spﬁqg Secondary School
‘ Mathematics Department

Do It Right. Always
4. Express

a) 12.5% as a fraction in its lowest terms.

b
) % as a decimal.

Ans: (1]

3. Filbert folded some paper cranes and placed them into.3 bags. The ratio of the number of paper
cranes in Bag 4, Band Cis 8 : 3 : 2 respectively:
The number of paper cranes in Bag C is 20.
a) What fraction of the paper cranes are'in Bag B?
Ans: [1]
b) Calculate the total number paper cranes folded.
Ans: [2]
2016 Prelim 4NA Paper 1 Towards Excellence and Success page 4/16
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[ — ‘ East Spring Secondary School
f@ Mathematics Department

Do It Right. Always
6

a) Express 168 as a product of its prime factors.

Ans: [1]

b) Given that 72 = 2* x 3%, find the lowest common multiple of 72 and 168.

Ans: [1]

c) Write down the smallest positive integer, n, such that 72n, is a perfect cube.

2016 Prelim 4NA Paper 1 Towards Excellence and Success page 5/16
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[ — ‘ East Spn‘qg Secondary School
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Do It Right. Always

7. Solve these simultaneous equations

Tx-2y=2
3x+4y=30
Ans: x=
) (3]
8.
118"

a) In the rectangle, the obtuse angle formed when the diagonals meet is 115°.
Calculate the value of the acute angle formed.

Ans: ° 1]

b) List two quadrilaterals with two equal acute angles and two equal obtuse angles.

Ans: [1]

c) Some properties of a square are different from those of a rhombus.
Write down one such property.

Ans: [1]

2016 Prelim 4NA Paper 1 Towards Excellence and Success page 6/16
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9. Factorise each of the following completely.
a) Sa(2b-c)-(2b-c¢)

b) 8q%-2p?

Ans: [2]

10. In the diagram below, triangle POX is similar to triangle RS.X.
R

S
Given that PQ =4 cm, PX=5¢m, RX=7.5 cm and ZRSX = 40°, find
a) the length of RS,

Ans: cm [2]
b) ZPOX
Ans: ° 1]
2016 Prelim 4NA Paper 1 Towards Excellence and Success page 7/16

bestfre Wr 'Zs .com
- The BEST website to download FREE exant papers, notes and other materials from Singapore!




X

Mathematics Department
Do It Right. Always

@ East Spring Secondary School

11.

The first four terms of a sequence are 2, 8, 14 and 20.

a) Write down in terms of n, the nth term of this sequence.

Ans: [1]
b) Write down the 78% term.

Ans: [1]
¢) Which term is 164 in the sequence?

Ans: [1]

12.  Each of'the letters of the word ‘POSSIBLE’ is written on a card. The cards are then shuffled
and placed into a box. A card is then drawn at random from the box. Find the probability that
the letter on the card drawn is
a) a‘S’

Ans: (1]
b) aconsonant
Ans: [1]
c) a'T
Ans: (1]
2016 Prelim 4NA Paper 1 Towards Excellence and Success page 8/16
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Do It Right. Always
13. a) Giventhat 5* =25, find the value of x.

Ans: [2]

) Simplify \121y* x y.

Ans: [2]

14. a) By completing the square, x* + 7x—2 can beexpressed inthe form (x+ p)* +4.
Find p and gq.

Ans: p= 5= [2]

b) Hence, solve x? +7x-2=0.
Give your answers correct to two decimal places.

Ans: (2]

2016 Prelim 4NA Paper 1 Towards Excellence and Success page 9/16
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15. 2) Expand and simplify (x-3)(2x* -5x+1).

Ans: [2]
b) 3d® 18d%¢?
Simplify — =
Hphty 4e 5
Ans: [2]
16.
It is given that T .1
p+r
a) Express p in terms of 7.
Ans: [2]
b) Find the value of p whenr=35.
Ans: [2]
2016 Prelim 4NA Paper 1 Towards Excellence and Success page 10/16
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17. A map is drawn using a scale of 2 cm to represent 1 km.
Calculate

a) the scale of the map in the form of 1 : n.

Ans: (1]

b) the actual distance, in kilometres, represented by a line, 15 cm long on the map.

Ans: km [1]

¢) the area on the map, in square centimetres, which represents an actual area of 6 km?.

Ans: cem’  [2]
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18. In the diagram, 4B and PQ are straight lines. PQ is parallel to 4B and AP is parallel to XY.

Given that XY = BY and ZAPQ =119°, calculate
C

F Qo
/U”g” }\
A X B+

a) LPAX
Ans: ° m
b) ZOoYX
Ans: ° 2]
c) ZACB
Ans: ° 1]
2016 Prelim 4NA Paper 1 Towards Excellence and Success page 12/16
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19. a) The exterior angle of a regular polygon is 24°. How many sides does it have?

Ans: [1]

b) Ina pentagon, two of the interior angles are 100° and 104° while the three other interior
angles are equal. Find one of these equal angles.

Ans: ° 3]

20. Joseph wants to save $50 000 in a bank for 5 years. The bank offers him two investment plans.

Plan A pays@.5% simple interest per year.
Plan B pays 4. 2% compound interest per year.

a) Calculate how much money Joseph will have at the end of 5 years if he selects Plan A.

Ans: § [2]

b) Show with working, which plan should he choose such that he will benefit more?

Ans: (3]

2016 Prelim 4NA Paper 1 Towards Excellence and Success page 13/16
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21. The diagram shows the straight lines 4B and AC. The line 4B has a gradient of -% and crosses
the x-axis at point B.
Y
4 (0, 6)
B
C(-5, -2/ 0 o
a) Write down the equation of the straight line 45.
Ans: [1]
b) Find the coordinates of B.
Ans: [2]
c) Calculate the length of AC.
Give your answer correct to 2 decimal places.
Ans: [2]
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[ ‘ East Spring Secondary School
fe Mathematics Department

Do It Right. Always

22. The stem and leaf diagram below shows the marks obtained by students in a class.

Girls , Boys
80| 6 |16
7532 7 (0003
8611 8 11245
410 9 |2

Key

Girls: 0|6 represent 60
Boys: 6|1 represents 61

a) Find the total number of students in the class.

Ans: [1]
b) Find the median marks of the girls.

Ans: marks [1]
c) Find the modal marks of the boys.

Ans: marks (1]

d) What is the percentage of students who scored more than 85 marks?

Ans: % [2]

2016 Prelim 4NA Paper 1 Towards Excellence and Success page 15/16
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[ — East Spring Secondary School
@ Mathematics Department
Do It Right. Always
23. In the right-angled triangle ABC, D is a point on the side AB.
A
4
D
13 )
C B

Given that AD =4 cm, BD=5 cmand CD =13 cm.
a) Show that BC=12cm. [1]

b) Write cos ZBCD as a fraction.

Ans: (1]
¢) Find ZA4ACB.
Ans: ° [2]
d) Calculate the area of triangle ACD.
Ans: [2]
~ End of Paper ~
2016 Prelim 4NA Paper 1 Towards Excellence and Success page 16/16

bestfreé%éers.com

- The BEST website to download FREE exam papers, notes and other materials from Singapore!



.\__l

Ax M) |=Ax .A_N_‘f

9€l

9=x
9-XZ=x
(-5 = «S
rST= 5

—_|
MNjee |wvijee |

= Q 3
p+i91
yol=¢-u9

8T

poy=p-(8L)9 =1wia) 81

p-u9=(1-u)9+7

(a/8ue i) 0p = XDd7

w 9=

S
X =
v oL Sy

201

(g +07)q-07)z=
(,9-.2v)T= 97~ 8

96

(1-26)>-4q7)

"SNQUIOYS B JO SIPIS AA)) AU

o U

2u0 0) se|no1puddiad a1e drenbs e jo sapis ay) 10
‘Jou $20p snquioys pue sa|3ue 1ySis  sey asenbg

o8

wesBopoyjeseq ‘snquioyy

q8

19 059 =0511-0081 =3Bue oy | eg
—< OH\
T=Az-()L
v (Duw z=x qng
=X
pE=XL|
©)+@)
(g)~---- p=Ap-xp|
x(1)
(uonnuysqns @)----- 0f=Ap+xg
10 uonBUILIR JYND) [N (D) sasmcs r=A4z-xL L
§: f=u 29
§:] POS=L* €% T = WD q9
19 LXEX T =89]
1
LIt
1z] ¢
|z
v8| z
891 T
L)
v soueRD O | =
T
1IN EIxgz €suung|
SOUBID OZ&SUUNZ | Q6
14 £1_T+e+y
£ £ eg
19 szo| ay
8
19 1| e
v C=
T __ 507
IN S0X0Z ~ 8¥0%SZ'91 £
L | az
19 001 | ®z
R O
19 M\r 2 | |

swayag Buryiey | 1ded YN wiRId 9102

m

otes and other materials from Singapore!

f%.

bestfreepa

- The BEST website to download FREE exam pa



w+kmlu A : uonenby

eIz

" UBld 950042 pinoys 3y

£8°61p198=

(8o

q0z

0ST 19 $=0SZ 11§ + 000 0SS = [=10],

001
0ST 18 = oo o008 = P!

®0z

oCll =
£

»01-001-0vS

0PS =081(Z~ ) = 3jFue jui jo wing

= 9|3ue [enba 2y jo auQ

961

—_—
w_lsn
u

vnlﬂ

B6l

v

(111)0 wns 3(3ue) .35 =19-19-08] =gO¥7

v
I

(3y8ue 1x3) . 7Z| = ol9 +0l9 = X407
(318uB 1102) .19 = AXG7 = XVI7

q81

(13ue ) .19 =611-081= XVd7

520
MOPT == = iy 9
AN STO: 0 |

Wy g0 wo |

A

HASL=50xS] ‘udg|
wy ¢'0:wo |

9Ll

0000S - |

W 000 0S =0001%001X$0 : wd |
wy g wo |

wy|iwg

eLl

91

eIl

2T
Ps
2 P81 3 s %

Ko

T T

qs1

v
141

£-X9[+ X[| - X7 =
nlb\m_.anWlK.?nKmI-NN =
(1+x5- XT)E-X)

&

(S€) LTL-=X 10 GLTO=X

Rid|

0=T—XL+ X

LI

LS L

4}

ers.com

bestfrele

- The BEST website to download FREE exam papers, notes and other materials from Singapore!



v AU pT =
IN z
TIXpx— =eal
e "
ot
v 069 = M_-:- = §ov7
IN z
g =ov7wm|
18 £l
— =Q0g7 s0
(4] (14
v (umoys] wo Z1= (S- €Ip =08 | gpp
" %bT =
%001x L =9
i 9
IN 9= §8 UBY) 210W PAI0IS OYM SIUIPNIS JO “ON |,
wopms | : skog swopms  :spno | pzz
19 oL=12poW | oz
L 18 =ueipon | qzz
19 SIUOPNIS ST =71 + €1 = [B10L | ®ezZ
v Aﬁvanvon
1IN (9-7-)+ (0-5-)] = yiBuay a1z
(Buoum st (v) 1 7J29) |V 6=x
£
-+9=Xx
P
£
=X—-
=¥z
£
IN 9+x7-=0
‘0=Auym | qIz

bestfree;!é%grs.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!



bestfreepapers.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!



SS830NS PUS BIUBYEIXT SPIBMO) Z Jedagd YNy Wield 0102

~H%WH- w\ww = UoILIA9p pIEpuUTIS

S
]

= Ul

Sousiols

y$002qz— o+ 4= p
ouls _ guis yuis

E) q D

AuyawouoSii]

SUBIpRI Ul S 9 UYMm e.xw = 10038 JO B2y
SURIpRI Ul S 9 AIYM ' g4 = (Bud| Y
uc_sew =DV 9|3uew jo vary

o u.M. = 2s9yds © JO SWNjOA
Y4 zm =2U0D B JO 2WN|jOA
LUY = 219yds e Jo vae 22eNG
4 =2U0J B JO BIIE I0JINS IAIN))
uonp.nsuap

001
ﬁ.q. + _vm = Junowe [ejo ],

Is242)u] punodwo)

20[nuI0] [PV

shkempy Wby 1 0Q 4
Juawyedaq sojeusLIeN m
100yos Asepucoes Bupds ise3 \ —

"abed 1aA00 ay) Bujpnjou; sabed pajuud 7 Jo sjsisuoa saded uofsanb syy

09

*184)a60) 421098 y10m INOA ||e UBJSE) ‘UojRUIEXS BY) JO PUD gy

‘TPI-E 10 ONjeA J01eIN3Jed JNOA JayYe aFn ‘¥ 404

‘8oe|d |ewpPap auo 0} Bap uy aA19 ‘sainBy) Jueoyjubis aa1y) o) Jemsue
8y aAIB ‘joex@ Jou §) Jamsue ay) Jj pue ‘uogsanb ey} | payoads jou s| Aoeinooe o saiBep
8y} J| suojssaidxa |eopewNU }oj|dxa 8)en|eAs o} Joje|noled D1UOJOS® U 98N O] Pejoadxe aJe NoA

"SHIEW JO $50| U} nsal |m Buppiom jeruassa jo uossiwo
"JaMSUE 3y} yim umoys aq jsnw J| ‘uogisenb Aue 1oj papaau s| Buppom j

‘09 st Jaded sy} Joj SyIBW JO JOqUINU 2]0) BY.
"uoyisanb ped Jo uoysanb yoea jo pus ayjje | | sjaxoe.q uj uaAb s) sy1BwW JO Jequinu ay|

suofisanb z Jo 1no | Jamsuy
auopaes

‘suofisanb jje Jamsuy
VAL

"PIny) U010 Jo an|b 'sdiio Jaded ‘sejde}s asn jou oQ

'sydesB Jo sweiBeyp Aue Joj uad e asn Aew noj

‘uad y9eq J0 9N|q 3ep U APM

‘U] puey nok yiom ayj ||e uo Jaquiny Xapu| pue swep Jnok SjUM

$31VAIANYD OL SNOILONY.LSNI

Jeded ydeug |
sieded Bunum »
‘S|euejew [suolippy

S¥60 - 9920 Kepuoy
sinoyz 910z isnBny g}

Z ladey
Z0/SYoy sopjewayjey

J|wapedy |ewlop ¢ Aiepuodsg
9107 uoeujwexy Aeujwyjaig

:sse|

( ) :owepN

$$920NS puUB 8IUI||39XT SPIBMOL @
|

i

looyag Aiepuosag Bupdg jseq

T

.com

bestfree

epo

- The BEST website to download FREE exam papers, notes and other materials from Singapore!



Ly ebed $$830NS PUB BIUGYEOXT SPIRMO)

Z wded Ny wield 9102

‘unodsip auyy saye sKo) 3y jo a011d Buipjas

[2) 19101 24 1@ nojeD) “A0} YorD 10] JUNOISIP %46 © 918 0) SOPIDOp sanpoeynuew Yy (2
‘s$

[€]  sem £o) sod 1500 uoronposd 1t Jaumpdegnuew ) 4q spew 1yoid [e10) ayy AteNAEY (g

(€] 'ST6TS 1 10INqLISIP 9y} Aq pauIes UoISSIWWOD Y] 1yl MOUS. (¢

‘Plos 19m 5401 0587 Ji

‘P10s 40} Bujurewas ay) 10j 2011d Suijjos 941 JO %01
"P10s $K01 0001 1x3u 3y) 10) 90tid Buyjes ayy Jo %,
P10 sK0) 0001 1511 343 105 3013d Buyy)as 2y) Jo o

i$M0]|0J s© $£0) DY) 1|35 0) s21MpPRYNUT DY) Aq uotssiuwoa v pred si

10Inqusp Aoj a1 "yoea g [§ 12 Koy mau 31ay; Jo ao1sd Buiypas ) 5198 Jampeynuew Loy

e obed $SGIONG PUR SIUPEIXT SPIBMO | 7 :dug VNP U0 9102

2] "Plweikd 2y) ayew o) pannbas sjeq uos JO Rquinu wnwiuiw ay) putg (2
[z aua/3 8 s wou jo Ausudp ayy rey) uaa18 pruikd oy jo ‘swesd up 'ssew oy) apenoe) (g
(2] WA Z1 = XA Jo Y3ud| 3y yeyy moys (e

4

W gl =dg
Pue Wo 9 = ¥ ‘wd § = Py ‘Mojdq wesSerp Y1 ut umoys se aseq sejndue)das e yum

PIuieIKd uout pijos © 3yew o) umop paljau 218 W2 g0 SHIPes JO sjeq uo pijos (EdLYdg L

. shemy Wby ) 0Q

\uawypedeq sojeweyien @

100yog Aiepuodes Bupds ise3

(€] "X JO IN[EA 23 pUY YAUY 0L ST ures) 3y) Jo paads IFRIFAR ) Jey) UDAID YAuY X J8
SIN0Y §°Z 1YIOUE 10J S[IARI) UIY] 1] SINOY G| 10 YAUY SO paads e yum sppaen uilen v (q
(2] "pu0oas sad sasjaw Uy paads ayy ssaxdxg
Yruy spsiseoejopoadsayl (8 9
03] 's908|d [RWIIOP Z 0] 1991109 S19MSUE INOK AID)
| =Xp=T+XL— XS 0§ (q
(2] SIHXEI- X7 suoey (e g
"mou 33e s uose[ puyy 20uay pue £ u
[€]  uoienbo ue umop Syip uoser se pjo s sawi) 291y) 3G 1M Wi I ‘o sieak g up (q
[1] "28e s Wi I ‘A J0 Suuo) U umop M ‘s1eak A s a9 s, uoser | (e
"UOSE[ ‘UOS S1Y B P|O SB SAWN) G ST WITIN P
,.:.u "x Jo 1quinu swiid oyqissod 15981e) oy) umop M (2
A 3 / "2U1| J9qWINU B U0 UoNINjos oY) MBI (q
ay ‘81> ¥g+¢ Auenbout oy aajog (e g
[z} ‘wiioj
piepueisutl samsue ok Buia1B ‘wsiuedio-oiw oy Jo ‘sanowijiw ur ‘snipes ay) putg  (q
"oy prepues
[1] ut somsue Jnok Juiald ‘wsiuedio-osdiw ay) o ‘sandwnud Ul ‘sajowerp ay) ssodxy (e
WA pSL 100 000°0 St WsIuBBI0-010W € JO SIJoWEIP YL T
m P33 21 s19310Mm Autws moy ‘sAep p| uf pajured 3q o) st Buipung a1 (q
1 ¢8uiping swes ay) Jured 0) s19)Y10M § 3XE) )t pjnom sAep Auew moH (e

‘sAep 1Z up Buip|ing Jo 320(q € juted ued siaxloM Z| 7|

"U01109s S1Y) Ul suof)sanb ay) Jje Jomsuy
($)1eW ZG) Y uopIg

shemiy ‘Wb 1l 00 \
100ys Alepuooces Bupds 1se3 =

bestfreLétJers.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!



(2]
(1]
(2]
1]
[2]

L ebed $$830NS PUE BIUGYEIXT SPUEMO 7 dud Ny wield 0102

Wd p = O 1Y) uAIB * GOy 101935 Jo wary | (3
govz (p
aovz
aroz (q

agoz (e

ajenaje)

7

(N~

]

(>a

22112 Y JO 1AW € S FOF ur']
obS = DAG7 PUE oI€=D¥07 ‘AIFV 3219 341 JO 21U oY) st 0 ‘wesdmpayru] ||

"SYIeW g 531158 uonsanb yoey ‘u0i}oas sIy) woly uosanb duo samsuy
(sy1ew g) g uopag

shkemy ‘wbp ) o
Juawpede( sogewayieyy @
100403 Aepuodeg Bupds jse3

[€]
(2]

[z]
(1]

439X L T mded YNy wipeld 9102

'52081d [BWIOOP Z 01 LSO JO IAISN[UL [[1q SANUININ [£10} Y1 putd (P

sed Jo uondwnsuod oy) us asea190p 23ejua0iad ayy pury (o

‘paBueyoun pausewas 1a1em Jo uolidwnsuod pue 9407 Aq

pasealout A11dL129[2 ‘YMN0| 0} paseasoap sed Jo uondwinsuod ay) ‘Yiuow Fuimo||o) ay) uj
“Aed 0] sey Ajiurey

SEEIYD 341 TRY1 LSO 341 U *%L ST 111G SAN[NIN 3Y) U0 | SO JO e dY) Jeyl udaD)  (q

"a8esn 12jem J0) djqeded Junowe ay) puty .A-

ooLl'l W™ 0tl nEM
8'€651 : 910Z-80-10 uo uaxe) Suipeay
8°08S1 : 9102-L0-61 uo Supeay Sunndp

Pieog sannn 1qng £q s01A1G Riem

66L1°0 uma zl sep
7988 : 910Z-80-p0 uo uaxe) Suipeay
0588 : 910Z-L0-61 uo Suipeay Supwadp

P11 91d seD A1) Aq $901A10¢ seD)

8LLT0 UM pET Kooy
81785 * 910Z-80-p0 o udxe) Suipeay
P86LS : 910Z-L0-61 uo Suipeay BuiuadQ

$UARG ALl

() ofeen SEDUVHD HINOW LNAHUND

bestfreeltﬂpZ:s.com

“Apwey s ey Aq asn pjoyasnoy
34) J0) sojem pue sed "ANo1109]d 10§ parinoul |11 g d ) Jo ped smoys mojaq 9jqel ayy. ‘0|

[z}
(]

[€]

(2]

=X UM I+ xp— x = ydesd oy) jo uapesd oy puiy Yuaue) e Sumerp kg (P
'ST=Auoym x JoonjeA ay) pury (2
SSXST-10) pl+ xXp- x=4 Joydesd oy joq

"0V S X5 01— 10 sixe~ |EXILI2A 3] UO SHUN § 0] WO Z Jo 3[eds & Suis))
'$S XS T~ 10) SIXe-X [EJUOZLIOY dy) U0 Jun | 0] wd 7 Jo ofeds e Buis  (q

*b pue d jo sonjea ay) ajejnae) (e

- The BEST website to download FREE exam papers, notes and other materials from Singapore!

Pl+ Xp— X =4 10) st MOJ2q yqEI Y.
“saded ydes3 jo 1pays o3uss ¥ uo uopsanb syy) J0 oYM dy) JaMsuy 6

-t_i-s_z..oa
.S.Bgms_am_:m rﬂ



[z]
[z]
(1]
(1]

[z]

UL ebed $S920NS PUB EOUBYBOXT SPIRMO Z sedu g YNy Wield 0402

~ Jaded jo pug ~

anjq st (1eq duo 1sea 18 (A1
*an|q st [[2q 410 OY) DJiyMm P S} [[8q U0 (11}
‘pa1ase sjieq yioq (1
‘parsteqisy gy (1
1ey) Aujiqeqoud ay) ajenoje) (4
‘umoys 231 Aujiqeqosd ayy a1ajdwos pue Ado) (e

onig w
Py A v -
ey ()

Py

Y ()

118q puodg 118q 3sa4

"paoejdas Jou 218 puE 19410 Y] 1PYE

2u0 ‘eq 3y) WOy WopUEs |8 UdXE) 218 §||Bq OM | 'S||BQ 3N|q £ PUE S|[eq Pai G suleuod Beq y  ‘Z|

&-a,_(.za.z..oa 4
wewyedeq sopRWOYIBN ﬂ
oS Aiepuooes Bupds 1se3 [\ —]

bestfre&&pgrs.com

- The BEST website to download FREE exam papers, notes and other materials from Singapore!



1-)-1o
" ® = — 9 ‘ydesd
zIFTN c=cel warpesd ‘ydesd wosy
aui] warpesd jo Sumeiq

S ST =
09%09x|

0001xgy ~ VASY

©9

I10F SSp=x

18 € 2anD
19 € 10d
18 € 9®§

payoRIe 295

96

(A4

6e=b ‘6=d

&6

(dpz) zg0=x 10 gg'|=x
0=¢€+X]|= X§
0=1+Xp-7+xL- XS
|=Xp=7+XL~ X§

as

v
IN

0ST190¥$ =

0S8TxSIx ..m = 9o11d Burjjos [e10,

28

SLS ST$ = ST6Z— 0058Z = Mjoxd [eu
00582$ =058 0| = Weud
018 =S - 5| = A0 1ad Wjoiq

a8

(S=xNE-XT) =51 +xg1~ XT
xg1- | s1 T

ol [y ¥
we-| o<

xT

eS

[umoys] sz628 =
SLZI+0501+009=

001
snxm.xﬂviso_xn_x%visgxw_xﬁv o
PoUIED UOISSILUWIOY)

!Gi@"%
81=A47
LT+AE=6+Ag
(6+4) =6+A45

Ag

I

s||eq 68 = Joquunu Ul
99bp1'T
26l

$68= = $|{¥q uo11 Jo' 6N

£
W0 99pp 1T = nn.exkxﬂ =[[eq 8 JO |OA

oL

[4

q€

v

35651 =8x761 = sse
.Euuo_nm_xGxSxm = 2WnjoA

q

£>x
Si>xg
81>x0+¢

eE

nml «m—\ =XA
wd §= £+ . pr=Xd

8L

ww , 0IXLL8 =
4

X———
o $SL 100 0000

= snipey

qz

Yauy gL =x
ST _

ST81
SL6-08T=%5T

b
XST+SL6
ST+

L= X+ (5 1%59)

x

oL=

99

W 01xpSL’|

on._gu_lu_x.m & skep p)|

syiom 7| & shep |z

ql

6
skepgz = IZx7 € oM 6
SAep |Z & s1piom 7|

awayag Fuppepy  1adeq yNp wippd 9107

&4

bestfreep

- The BEST website to download FREE exam pape

om
rs, notes and other materials from Singapore!



v £
' 8z
£€
N =-1=
(pa1 21¢ 5118q Y109)d — | = (In|q s1 |1eq U0 158 1B)d | AIQZ]
v 99
sE -
W ﬁmxmuA_l_xmu
s L LS
= (3n|q s1 13410 2y} ‘pas st |eq 3u0) 4 | MGZ]
v m:mxmL 1918 § 10Q),
R e 119 odd nqz|

(4
T (pas st |jeq Is1y)d

19 1921
1
g ()
os_m
1
Py Mv
1"
omg (%)
Py
P v
118q puodag 11eq 3sagy
(10112 | 10§
{1EUW U0 SNUI) TV 8Z|
v Us€) o L8] =
09€
W nvxkxaﬂh°~§&°§< all
v (ouij wBiens e uo sa(8ue) e =9p-081=g0F7 | PII
v (218ueLn 53905081 Ut s913uR) 9 =
J 1N (1e+9€)z-081=qov7 | 21l
£ (wowdas swes ul s913ur) 9¢ =ggD7 =arI7 | qll
v (218ue jo wns 9)3ue) 9¢ = pS-06-081 = GFI7
1IN (3p2101w0s uy 3jBue) 06=0287 | eIl
v (dp2) 91°001$ =L0'I X1 [9°€6 = LSO YUM
IN 11966 = 1Z°S1 +(66L1'0%01) + Z09'9L = 11'q 210,
1IN T09'9LS =8TLTOXPETXT'| = Auddajg | pol
v xh.w_n.\.s_xmm..%scs_o._
1IN UMAZ =01-T] =3sea100q | 90|
001
v (dp7)89's$ = pOT' 18 % = =iso
$OT'18 =
1IN 1751+(66L1°0%T1)+(8TLT 0% pET) =1®I0L | qOI
v 1T S1$ = LI"1 X gl =wnowy | (e

bestfrdeééﬂgrs.com
- The BEST website to download FREE exam papers, notes and other materials from Singapore!



NAME: ( ) CLASS:

FAIRFIELD METHODIST SCHOOL (SECONDARY)

Q,\Rﬂ%

PRELIMINARY EXAMINATION 2016
SECONDARY 4 NORMAL (ACADEMIC)

MATHEMATICS SYLLABUS A 4045/01
Paper 1
Date: 27 July 2016 Duration: 2 hours

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
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.
The number of marks is given in brackets [ ] at the end of each question or part question.

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 total of the marks for this paper is 80.

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 7, use either your calculator value or 3.142.

For Examiner’s Use

Paper 1 / 80

Setter: Mrs Jessica Chak

This question paper consists of 18 printed pages including the cover page.
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Name: ( ) Class:

Mathematical Formulae

Compound interest

Total amount = P(l Pt
100

Mensuration
Curved surface area of a cone = 7/

Surface area of a sphere = 4m-2

Volume of a cone = %m'zh
4 ,
Volume of a sphere = 3 o

Area of a triangle ABC = %absinC
Arc length = 70, wheére @ is in radians
Sector area = -;-r'zé' , where 6 is in radians

Trigonometry

a b c

sind sinB sinC
a’ =b*+c*-2bccos A

Statistics

_LA
Mean-y

Standard deviation = \/ szf = (%)2

FMS(S) Sec 4 N(A) Preliminary Examination 2016
Mathematics Paper 1 bestfreepa,ﬂéls om
- The BEST website to download FREE exam papers,‘notes and other materials from Singapore!



Name: ( ) Class:

Answer all the questions.

1 The temperature in a freezer is —23 °C. The temperature outside the freezer is 31 °C.
(a) Find the difference between these two temperatures.

(b)  Find the mean of the two temperatures.

2 The distance from a ship to a lighthouse is 267 400 000 cm.
(a) Write 267 400 000 in standard form.

ANRSWEE (@) svivinssvismivinsssivissonsisassss snians deaaiess [1]

(b)  The speed of sound is 340.29 m/s.
Calculate the time taken, in seconds, for the ship’s horn to be heard at the

lighthouse, after it’s sounded.
ARSWER (B csossvmasisviininsvmimsinssriss e s v s [2]
FMS(S) Sec 4 N(A) Preliminary Examination 2016 3
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3 Atagame’s booth, you are asked to guess a mystery number based on the following
three clues.
Clue One: This number is between the 201 and 250.
Clue Two: When you divide this number by 7, you will get a remainder of 4.
Clue Three: When you divide this number by 12, you will have no remainder.
What is the number?

4 A farmer has 0.7 hectares of land to grow tomatoes, potatoes and cabbages. He allocated
half of his land to grow potatoes, one-third of the other half to grow cabbages and the
remainder land to grow tomatoes.

(a) Express the land for growing tématoes as a fraction of the total land of the farmer.

ARIWET () ssivinssvizesinsnasr e nnvssssssssasssns [1]

(b) Given that 1 hectare = 10 000m?, how much land was allocated to grow tomatoes.
Express your answer in m?.

ANSWEr (B)...ceeeeeeeeeeeiiieeeeeee e m? [2]
FMS(S) Sec 4 N(A) Preliminary Examination 2016 4
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5 (a)  Represent the positions of the following values on the number line provided.
N7.7 0.97° T
Answer (a) [2]
1 1 1 1 1 =
| 1 1 1 L] -
0 1 2 3 4

(b)  Write down the inequality sign to complete the following linear inequality.

7 N
MASEEEIR) . -occeitia.iiiiiiieireeerecesarenranannnes [1]
; 2 3 :
6 Given that ==, express x in terms of p and g.
x+p ¢
B L [3]
FMS(S) Sec 4 N(A) Preliminary Examination 2016 5
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7 A map is drawn to a scale of 1 : 20 000.

(a) On the map, the perimeter of a soccer field is represented by a length of 185
cm.

Calculate the actual perimeter of the soccer field, giving your answer in

kilometres.

(b)  The actual area of a lake is 6.4 km?.
Calculate the area on the map which represents the lake, giving your answer in

square centimetres.

4 _ 1
x-3 x*-6x+9

8 Write as a fraction in its simplest form.

ANSWOL 5 v i v s s AN daass [2]
FMS(S) Sec 4 N(A) Preliminary Examination 2016 6
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9 Given that x=3, y=-2 and z=35, find the value of

(@ 2x+y,
B (L R T ——— [1]
® X’z
Answer (D). .../ AN\A.......c.ccceveneneiniennnnes [1]
© S5x+3z .
y
ARIWer (Cliusavmimpnsivnmvimarniasiesrsss [1]

10 Adrian is n years old now and Beth is 37 years younger than Adrian.

Find an expression, in its simplest form, for the sum of their ages in five years’ time.

AREWEY visavninssvisiainivasisasisisssssissssiss years old [2]
FMS(S) Sec 4 N(A) Preliminary Examination 2016 &
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11 A photograph is 10 cm wide and 14 cm high. An enlargement of the photograph has a
height of 35 cm.

Calculate the width of the enlarged photograph.

ARSWRE csscos o s B ARV a s snnp smwme xowammecs cm [1]
12 Factorise
(a) xz - 9:
ANSWEL (Q) e agme N T o e ER s« + c - veveeeneeronsassnssnssnses [1]
(b) 6x* +x-2.
AMSWEL (B) i scisisossnsisssonsmomiiaaiiaiirasiveme [2]

13 List the two pairs of coordinates, (x , y), for which x and y are positive integers, such
that 4x+ 3y =29.

AnSwer (ceoveereesyovovens) @0A (oo o) [2]

FMS(S) Sec 4 N(A) Preliminary Examination 2016 8
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14 (a) Giventhat 7" =77 x 7", find h.
ARSWEY Q) W™, ccunssvinnissmmmisinsininussvivsasanss [1]
2
73
(b)  Giventhat 77 =7—4,ﬁndp.
ANSWer (D) D =......cononeeeiienieineeeiieneieenenann [1]
(©) Given that 4 =64, find ¢.
ANSWBFE) BB sissvvvasinsssmivinsisamsssssmesviisavi [1]
FMS(S) Sec 4 N(A) Preliminary Examination 2016 9
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15 Simplify
ab 4c
a —_— X ——
@) c¢® 6a*h

AVEWEE () vovenneveunisisiiimisissia s ek [2]
®  (x-3) -2,
(T [1]
(© a’—(a—b)(a-{-b).
ANSWEP (€] sisiisismmsissiivnmnpensansns sanesis ssnsistonsans [2]
FMS(S) Sec 4 N(A) Preliminary Examination 2016 10
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16 The diagram is made up of rectangles and squares. The sides of each rectangle are of

length x metres and y metres. The sides of each square are of length %x metres.

Simplifying each answer as far as possible, find an expression, in terms of x and y, for

(a) the perimeter of the diagram,

(b)  thearea of the diagram.

ARSWREP (D) i siiivinivvinnivssonmississsvssviiaseaaias m? [2]
FMS(S) Sec 4 N(A) Preliminary Examination 2016 1
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17 (a)  Written as a product of its prime factors, 198 = 2x3%x11.
Write 660 as a product of its prime factors.

(b) @ Find the highest common factor for 198 and 660.

nsvwer (D)) N . . . ........ccccoivnveevennensonnnse [1]

(i)  Find the smallest positive integer, n, such that 198x is a perfect cube.

SRENIINIL) B ovovviviinsivivessesevavsosssvapsrsinte [1]

18 On any given day, the probability that I will miss the train is % :

Find the probability that
(a) I will miss the train on two particular consecutive days,

(b) I will miss the train on just one of the two particular consecutive days.

FMS(S) Sec 4 N(A) Preliminary Examination 2016 12
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19 The diagram shows a card made up of a sector ABCD and a semicircle ADE.
The circular arc BCD has centre 4 and radius 21 cm. Angle BAD = 65°.
The semicircle DEA has centre O.

A
E B
C
D
Calculate
(a) the length of the arc BCD,
V. NGIN cm [2]

(b) the total surface area of the card ABCDE.

FMS(S) Sec 4 N(A) Preliminary Examination 2016 13
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20 Solve

E

(@

N |w
1}

Q

|

N

Answer (GHEEA. . ....., L. ) ecccoiiiiieiarassiasasesse [2]
b-1 b+5
—+—=8.
(b) 3 >
ARSWEE (B) B cicsisivissiiinnvesisvanisorsvorsivvsisammive [3]
FMS(S) Sec 4 N(A) Preliminary Examination 2016 14
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21 y y ¥
/T\ ' \ﬁ/ ' 7\\ '
> > —>
Figure 1 \
Y Figure 2 A Figure 3 Y
1/ 7 \J
x > X X
/ T \\>
Figure 4 Figure 5 Figure 6
Which of the above could be the graph of
1
(8) y=—
X
b GTITTTR SRS [1]
®) y=1-x,
NIERED) BIBUTE ......ccoiivivivevsvossoninssasnsosanns [1]
() y=x*+1.
Answer (c) BIgUre .uiiiivivssiivivivesvesvsisanisn 1

22 List the integer values of x for which 7x > 65 and 25-2x2>1.

FMS(S) Sec 4 N(A) Preliminary Examination 2016
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ABSWEE: siiivsvsisvaiumsasnesssssssmaissiosissiooss suvins [2]

23 The graph shows the rate of exchange between Pounds Sterling (£) and Singapore

Dollars ($).
A
16
14
12
10
Pounds
Sterling
(€3
6
4
2
0 P =y =
5 10 15 20 25
. @apore Dollar ($)
(2) Use the graph to estimate
(@) the value of $20 in pounds,
Answer (Ql) Livivscivinnswaisisiiimsssaiveasiasens L1]
(ii) the value of £6 in dollars,
ARSWEE{(all) B:viissssnspesavasivsiisinernvnees [1]
(b)  Hence, find the value, in dollars, of a car which costs £15 000.
ARSWRE D) 8o vicvinsnomssissmisisiinssisivavasrse [1]
(© During the 2016 economic downturn, it was given that £1 = $1.80.
Use the same gird above, draw the conversion graph between Singapore
Dollars and the new Pounds Sterling. [2]
FMS(S) Sec 4 N(A) Preliminary Examination 2016 16
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24 In the diagram, the lines BC and QR are parallel. The lines OB and RC, when produced,
meet at X. The triangle BOR is isosceles with OB = OR.
X

Given that angle BRC = 19° and angle BRQ = 52°, calculate
(a) angle CBR,

AT IO, . ... ..oii505svsnvaivevassasodevsiasiasaasin sl 2§

(b)  angle BCX,
ANSWEr (B) wnenneieiieeeeeieeeee e e > [1}

(c) angle BXC.
FMS(S) Sec 4 N(A) Preliminary Examination 2016 17
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R () el e s DR s RS RSmR S °[2]
25 In the diagram, B is the point (0, 16) and C is the point (0, 6).

The sloping line through B and the horizontal line through C meet at the point 4.

A

o

(0, 16)

/ clo, 6

(@)  Write down the equation of the line AC.

\ 4
=

(b)  Given that the gradient of the line 45 is 2, find the equation of the line 4B.

(c) Calculate the coordinates of the point 4.

Answer (€) (cvveveiieiinennnnnns sesvmsasseassins) 12]

(d) Calculate the area of the triangle ABC.

FMS(S) Sec 4 N(A) Preliminary Examination 2016 18
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~ End of Paper ~
la | 54 19a | 23.8 (3sf)
1b |4 19b | 423 (3sf)
2a | 2.674x10°cm 20a | a=-3
2b | Time Taken =7.86x10° (3sf) 20b | b=7
3 228 21a | Figure3
4 ; 21b | Figure 6
13 21c | Figure?2
4b 2333% or 2330 (3sf) 22 | ..x=10,11,12
0.97° V17 =z 23ai | £8
5a + ot }———o—to——> | 23aii | $15
0 1 2 3 4 23b | $37500
5b J17 <= e '
6 gD, o 2_q_p S S =
3 3 12 anatel 1 Hr A
7a 37 km ‘cw?ijlj e o B e
7b__ | 160 cm’ b B
4x-13 23c @B E jz' T
) e e
9a |4 2.3 f;’ T
9b | 135 - SEE 1= =
9¢ -15 ‘ 5 & 10 Do“'(lss, 20 2
10 2n—27 e
11 |25 24a | 52°
12a | (x-3)x+3) 24b | 71°
12b | (3x+2)2x-1) 24¢ | 33°
13 [((2,7)and(5,3) 25a | y=6
14a |8 25b | y=2x+16
14b p=4§ r % 25¢ | (-5,6)
14¢c [2=9 25d |25
2
15 —_—
. 3ac
15b | x*—6xy+9y* -2y
15¢ | »?
16a | 8x+2y
16b | 3xy+x’
17a | 660=2%x3x5x11
17bi | HCF =66
17bii | 1452
1
18 —
* 19
4
18b | —
9
FMS(S) Sec 4 N(A) Preliminary Examination 2016 19
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Mathematical Formulae

Compound interest

Total amount = P(l + L)
100

Mensuration
Curved Surface Area of a cone = 7/

Surface Area of a sphere = 42

Volume of a cone = %m"h
Volume of a sphere = gm-’
Area of triangle ABC= %ab sin@
Arc length =r@, where 8 isin fadians
Sector area = %rzé? , where @ is in radians

Trigonometry
a b c

i B sin C

a’ =b*+c?> -2bccos A

Statistics

[Turn over 2
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Answer all the questions.

Arrange the following numbers in descending order.

03, =03, ,03°, 0.3

Answer [1]

(a) In a class, 64% of the students are boys. Write the ratio of the number of
girls to the total number of students in the class in its simplest form.

Answer (a) [1]

25 3 % of the cars produced in a factorylare white. Given that the number
(b) 2

of white cars the factory produces is 36, find the total number of cars that
the factory produces.

Answer (b) (1]

By writing each number correct to 1 significant figure, estimate the value of
331.27 + 48.216

9.03-1.73

You must show your working.

Answer (2]

[Turn over 3
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3 7

4 Simplify =5 expressing your answer as a single power of 5.

Answer [2]

5 Given that triangle ABC is similar to triangle XYZ in the diagram below, find

B 4
2 cm
S5cm
A ‘
C X
6 cm
Z

(a) the value of the'angle X¥YZ.

Answer (a) % 1]
(b)  thelength of AC.

Answer (b) cm_[1]

[Turn over 4
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6 (a)  Express 5292 as the product of its prime factors.
Answer  (a) (1]
()  Find the lowest common multiple of 5292 and 2 x3* x5x 72, giving your
answer as the product of its prime factors.
Answer  (B) [1]
7 A bag contains red, blue and yellow marbles.

(a) If a marble is drawn at random, the probability of drawing a red marble is r
and the probability of drawing a blue marble is . Write an expression in
terms of » and/or b, for the probability of drawing a yellow marble.

Answer  (a) P(yellow)= [1]

(b)  Justin claims that the value of 7 is 0.35 and the value of b is 0.74. Explain
why Justin cannot be correct.

Answer (b)

(1]

[Turn over 5
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8
YA
~
P
y=7-3x

The line y = 7 — 3x is shown in the diagram and intersects the y and x axes at P and
Q respectively. Find the coordinates of P and Q.

Answer P= (1]

D' (1]

9 The population of Sinéaporc in 2015 1s 5.5 million.

(@)  Express the population/of Singapore in 2015 in standard form.

Answer  (a) (1]

(b)  If the population of Singapore in 2014 is 5.47 million, by how many people
did the population increase from 2014 to 2015?

Answer (b) people [1]

[Turn over 6
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10 Given the diagram, express c in terms of @ and b.
Answer [2]
11 Solve the simultaneous equations.
3x—2y=-9
x=4-4y
Answer x=
y= [3]

[Turn over 7
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12 (@) A class has 40 students and 1 teacher. By letting S represent the number of
students and letting 7 represent the number of teachers, form an equation in
Sand T.

Answer  (a) (1]

(b)  Make £ the subject of the formula.

2x+3k=3x-y

Answer  (b) [2]

13 Four angles in an octagon are in the ratio 1 : 2 : 3 : 4. The remaining angles are 65°
each. Find the value of the largest angle of the octagon.

Answer L |

[Turn over 8
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14 (a) A symmetrical dot diagram is used to represent a set of 6 data values as
shown.
L
L
®
L o L
| 1 1 1 1
T I 1 1 1
2 3 4 5 6
This set of data has mean = median = mode = 4.
Draw an asymmetrical (non-symmetrical) dot diagram below with 6 data
values using the number line below, such that the mean, median and mode
are the same as the previous diagram.
Answer (a)

1 1 1 1 L
T i ! 1 i
2 3 4 5 6
[2]
(b)  State the appropriate sign (<, =, >) in the statement below.
Answer (b)
The standard deviation of the symmetrical diagram is
the standard deviation of the asymmetrical diagram. 1]
15 Find the equation of the straight line passing through the points
(1,-13)and (-1, -5).
Answer (3]

[Turn over 9
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16 (a) Solve 4™ =26% +2%3

Answer (a) x= [2]

®)  Simplify (57 x32 322,

Answer _(b) [2]

17 A map is drawn to a scale of 1 : n. A straight road of 4 km is represented by 5 cm
on the map.

(@) Find the value of .

Answer (@) n= (2]

(b) A pond is represented by 3 cm? on the map. Find the actual area of the pond
in square kilometers.

Answer  (b) km? [2]

[Turn over 10
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18 Expand and simplify,
(a) 5(x=3)-2x(5-3x),
Answer (a) [2]
(b) 2(2x-3)(4-x).
Answer ( /(D) [2]
19 (a) Jenny bought a dress for $92, She then sold it to Mary for $115. Express

the profit Jenny made as a percentage of what she paid for it.

Answer  (a) % (2]

(b)  Mary then sells it to Nellie at a loss of 10% of what she herself paid for it.
How much did Nellie pay for the dress?

Answer (b)) $ (2]

[Turn over 11
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20 Factorise completely,
(a) 27x-9y,

b))  x*-4y%,
(c) 2x* -5x-3.

Answer  (a) (1]
®) (1]
(c) (2]
[Turn over 12
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21 Given that x=—1, y =2 and z = 3, find the value of
@ 3x+y-z,

4x
() y+z’
©

—

Answer  (a) (1]
®) (2]
(© (2]
13
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22 Solve the following equations.
(a) 2x+1)(x-5)=0,
(b) 2x—(x+3)=4x,
© =2

3x+1

Answer (@) x= [1]
®) x= (2]
(c) x= (2]

[Turm over 14
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The first four terms of a number sequence is
2,-1,-4,-7.
(a) Write the next two terms of the sequence.
(b)  Find an expression in terms of n for the nth term of the sequence.
(¢)  Find the 250" term.
(d)  Showing your reasoning clearly, deduce if —229 can be a term in the
sequence.
Answer  (a) [1]
®) (2]
(c) (2]
@)
(2]

[Turn over 15

bestfreepﬁ?récom
- The BEST website to download FREE exam p notes and other materials from Singapore!



GMS(S)/EMath/P1/Prelim/2016/4NA

24 (@ varies inversely as V. Given that m = 9 when n = 16, find the value of

m when n = 25.

Answer  (a) (2]

()  pis directly proportional to ¢°.If g is increased by 50%, find the
percentage increase of p.

Answer  (b) (3]

[Turn over 16
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25

For this question, all construction lines must be shown. Zero marks will be
awarded if construction lines are not shown.

(a) In the space below, where PQ has been drawn, construct a triangle
POR where QR = 6.5 cm and PR = 8.5 cm.
(2]

Using a pair of compasses only,

(b)  construct the perpendicular bisector of PQ. [1]
(c) construct the angle bisector of angle POR. 1]
P 0
END OF PAPER
[?f [Turn over 17
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GUANGYANG SECONDARY SCHOOL, SINGAPORE
2016 PRELIMINARY EXAMINATION TWO
Secondary Four Normal (Academic)

CANDIDATE

NAME

CENTRE INDEX CLASS/ /
NUMBER NUMBER REG No.
MATHEMATICS SYLLABUS A 4045/01
Paper 1 18 August 2016

2 hours

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

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

You are required 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 requires 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 80.

Marks: For Examiner’s Use

80

CALCULATOR MODEL.:

*

* State ‘no calculator’ if you do not have a
calculator. Failure to fill in the calculator
model will result in loss of marks.

This question paper consists of 18 printed pages, inclusive of this cover page
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Mathematical Formulae
Compound interest

Total amount = P(l + —r-)
100

Mensuration

Curved surface area of a cone = 7/

Surface area of a sphere = 4 7>

Volume of a cone = %m-zh

4
Volume of a sphere = 3 '’

1 .
Area of triangle ABC = EabsmC
Arc length = r@, where(@ is'in radians
Sector area = %rzé’, where @ is in radians

Trigonometry

a _ b V¢
sind  sinB sinC’

a’? =b*+c* —2bccos A

Statistics

bestfreep%p@r’s.com
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Answer all the questions.

0.48 x3/951

1 (a) Calculate VT

Write down the first five digits on your calculator display.

(b) Write your answer to part (a) correct to 3 significant figures.

53cm 4.8 cof

9.2 cm

A 4.6 cm C R 0

M N

(a) Triangle ABC and triangle POR are congruent triangles.
State the length of RQ.

Answer .......coeiiiiiiiiiiiiiian. cm [1]
(b)  Triangle LMN is an enlargement of triangle 4BC.
Find the scale factor of the enlargement.

[Turn over
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4
Ten people move house.
The distance, in kilometres, of their new house from their old house are listed below.
6 12 7 11 10 9 128 8 2 9
Which of the following, mean, mode or median, would not be appropriate to describe the
distribution?
Give a reason for your answer.
ARSWEY i svsicnamssniain DOCAINO .. wewmannavs
swess: [ 23
(@)  The diagram shows the sketch of graph y = £ for x> 0.
X
Complete the sketch for x < 0 in the same axes. [1]
YA
(2,5
> x
0
(b)  Given that (2, ) lies on the graph y = £ , find the value of 5.
X
HARSWF bi% iivvinssivivivivmnvvivin 1]
[Turn over
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AN

5
In the kite, the diagonals bisect each other at right angle.

(a)  List two quadrilaterals with the diagonals bisect each other at right angle.

ISWEE 505 viovs aon wasiios 58 348 450 A5 A b it nv s oo S a s AR s s s wamennsnnasssnssnse | 1]

(b) Some properties of a kite are different from those of a rhombus.
Write down one such property.

ANSWEE ..o coeaveceevaevns onslene v aeveriies I N, o e eeveeecvssssssssnsssnnsns

1]

6  Mrs Raja buys some boxes of pencils and some packets of pens for people to use at a
workshop.
There are 40 pencils in a box. Thete are 15 pens in a packet.

She gives one pencil and one pen to each person at the workshop.

She has no pencil and also no pen left.
Find the least number of boxes of pencils and packets of pens Mrs Raja bought.

ANSWEF isusvsvsvwnsion boxes of pencils

................. packets of pens [3]

[Turn over
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6

7 The force of attraction, F' newtons, between two magnets is inversely proportional to the
square of the distance, x centimetres, between them.
(a) Write down an expression for F in terms of x and a constant .

Answer F = .....c.uiueeeieniinieeeenennne [1]
(b) When the magnets are 4 cm apart, the force is 3 newtons.
Find the value of constant £.
Answer k= £ \..cccucieciuinninenn [1]

(¢) Hence find the force when the magnets are 2 cm apart.

Awer P .. ..o newtons [1]

8 The mass of a certain atom is approximately 12 nanograms.
(a) Write 12 nanograms in grams using standard form.

(b) A container contains 2 billion such atoms.
Find the total mass, in grams, of the atoms in the container.

[Turn over
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9 These are the first 5 terms in a sequence.
3 9 15 21 27

(a) Write down the next two terms in the sequence.

ARSWEYF i sisissusivisisnmmaamaviiniiness 1]
(c) Ben says that 150 is in the sequence.
Is Ben correct?
Show your working.
ANSWRE: oo ssevsmmomrosserpmonsisesnermmsswmssvsvidi v ivsisssioes sdENgosisowss o
- [1]
10 (a) Simplify 2% =~ 2734,
ARG wocoviswwmsmminsvisemisaisan [1]
(b) Given that 32* X 27 = 3%, find &.
AW DS oiivussininivoasummenviuninss [2]
[Turn over
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Solve

I Q) 3x—4 >11,

® Z2=2

12 (a) Factorise completely 12a — 40ab + 10b — 3.

ARSI s vansissassswanmissasassisswwens [2]
®) Simplify —— 2.
x+3 x
ARSWEY Sioivsisnmmnininsirsiniae [2]
[Turn over
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9

x* —=10x -3 can be expressed in the form (x — p)? + q.

(a) Find pandg.

AnSVEr I'= ....ceeeveevreenieann
= siinnasarsiaa [2]
(b) Hence solvex? —10x-3=0.
ARSWEP XM v wvramiasanssstinsessivss [2]
[Turn over
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10

14 Ray has $620.
He divided the money among his 3 children — Alice, Benny and Cindy.

The amount of money Alice and Benny received is in the ratio of 3 : 2.
The amount of money Benny and Cindy received is in the ratio 5 : 3.

(a) Express the amount of money received by Alice, Benny and Cindy in the ratio
ARG

T 0 W R PRSP ||

(b) Express the ratio of money received by Benny to the total amount of money Ray
has.

(c) What is the difference in the amount of money Alice and Benny received?

[Turn over
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11
15

70°

13 cm

e

al

5cm C

B

In the diagram, 4B = 13 cm, BC =5 cm, AC = 12 cm, anglé ADC=70° and
angle CAD=90°.

(a) Nadiah says that triangle 4BC is a right-angled triangle.
Is she correct?

Show your working.

Answer

(2]
(b) Calculate the length of AD.
Answer AD =.......ouiieiii cm [2]
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The travel graph shows a taxi’s journey to and froffom point 4 to point B.
On the way to point B the taxi stops to do car washing.
(a) Calculate the speed of the taxi, in kilometrés per hour, in the first two hours.

(b) Find, in kilometres per hour, the average speed of the taxi.

A lorry travels from Point B to Point 4 an hour after the taxi started its journey.
The lorry takes 3 hours to reach Point 4.

(¢) On the same axes, draw the distance-time graph of the lorry. [1]

(d) At which time will both the lorry and taxi meet?
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E D
G F

ABCDE is a regular pentagon.

ACFG is a square.

Find angle DCF.

You must show all your working.

Answer ZDCF = ......ccoueeeninininininannannnn, ° [4]
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The diagram shows the floor of a house.
The area of the floor is 138 m?.
(a) Findx.
L A [3]

(b) The owner of the house needsto polish the floor.

One tin of polish normally.costs $19.

One tin of polish coversd2'm? of floor.

There is a discount 0f'30% off the cost of the polish.

The owner has §150. Does he have enough money to polish the floor?

Justify your answer.

Answer

(3]
[Turn over
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15
19 The table shows information on the cost of sending a standard regular letter and a
standard large letter by post.
Local Postage Rate
All rates refer to Singapore Currency (inclusive of 7% GST)
Weight Set Up to Standard Regular Standard large
(C5,C6 & DL size envelope) (Up to C4 size envelope)
20g $0.30 $0.60
40g $0.37
100 g $0.90
250 g $1.15
500 g $1.70
1kg $2.55
A company wants to post 400 letters.
One twentieth of the letters are standard regular and the rest are standard large.
All the standard regular letters weigh 30 g.
(a) Find the cost of posting all the standard regular letters.
ARSWEF & vssivsimuivasussnidresinnnii [2]
70% of the standard large letters weigh 90 g and the rest of the standard large letters
weigh 200 g.
(b) Find the total cost of posting all the standard large letters.
AVEWRE B s crvisswvsssnanan ssioneinsmaeavaie [3]
¢ [Turn over
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e e e S saanan
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\
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£ ] 1
\ W '
N
u \
A
i { 3
(a) Calculate the lengh CD. "
N
ABSWEF soviiisavainsannnssvanins units [2]
(b) Draw the line y =2x—4.
Hence find the coordinates of the point where y = 2x — 3 crosses CD.
AnSwer (i cioosvvivin 5 R ) [2]
(c) Find the equation of CD.
ANSWEE . cvsvsssisiaissvvnsisspiosssssvis [1]
[Turn over
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17

4m

3m 0.5m

1.7m

A pool, 3 m wide by 4 m long, is 0.5 m deep at the shallow end and 1.7 m deep
at the other end.

The pool is completely full of water.

(a) Find the volume of the water in the pool.

Brandon wants to empty the pool §0 h€ can clean it.

Brandon uses a pump to empty: the pool.

The volume of water in the pool decreases at a constant rate.

The water level of the pool'drops by 10 cm in the first 20 minutes.

(b) How much more time Brandon has to wait for the pump to empty the pool
completely? Give you answer in hours and minutes.

Answer ............... hours............ mins [4]

[Turn over
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ABCD is a quadrilateral. 4B =9 cm, BC=4.5 cm, AD =7 cm, BD = 8.5 cm and

angle ABC =70°. AB is drawn below.

(a) Complete the quadrilateral.

A

(b) Measure the obtuse angle in quadrilateral ABCD.

(¢) Construct the perpendicular bisector of AD.

(d) Construct the bisector of angle BAD .

[2]

(e) Given that the perpendicular bisector in (c) and the angle bisector in (d) meet at

the point 7, measure 74.

ANSWEr ....ooviiiiiiiiiiiiiieeann, cm [1]
--- End of Paper ---
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Name: ( ) Class: Sec

READ THESE INSTRUCTIONS FIRST

Write your name, index number and class in the spaces provided at the top of this page.

Do not open this question paper until you are told to do so.

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, correction fluid or correction tape.

Answer all questions.
Write your answers in the spaces provided on the question paper .

If working is needed for any question it must be shown in the space below that question.

Omission of essential working will result in loss of marks.
Calculators should be used 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.
For m, use either your calculator value or 3.142, unless the question requires the answer in terms of

.

The number of marks available is given in the brackets [ ] at the end of
each question or part question.

The total mark for this paper is 80.

For Examiner’s Use

Total

80

This Question Paper consists of 18 printed pages, including this page.
[Turn over
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Use

Mathematical Formulae

Compound interest
n
Total amount = P (1 + _r_)
100
Mensuration
Curved surface area of a cone= 7 r /
Surface area of a sphere = 4 7 r*
Volume of a cone = %7! r% h
4 3
Volume of 2 sphere = 3 Tr
1 '
Area of triangle ABC = -z—absmC
Arc length = 9 , where.#. is in radians
Sector area = %r’@ swhere @ is in radians
Trigonometry
. QAN
sind simB sinC
a?=b%+c*-2bccos 4
Statistics
Mean = 2 /fx
Zd
Fis (S
Standard deviation = -
b2 4 2.f
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For For

oy el Answer all the questions. 5’“"(']';:"'*
2 _3f
1 Evaluate L ol . Give your answer to 4 significant figures.
8.917x0.12
ARSWEF: cssescmississinsiesisasaiae s e RS R R AR ARAVS [1]

2 Solve 3x—1)(-2x+5) =0.

Answer UL N -1+ TR D - ++++++sssssssssonsossssanasasasosssssssassnss [2]

3 (a) Express 1.5% as a fraction'in its lowest terms.

JAMSTER:  soeonvmonenssmhssomsusasesavasssnass airsssaussnsseNRs SRR SR SN NN [1]

(b) Bill invested $300 for 5 years at 2% per year simple interest. Find the total interest.

Answer B s SN S RO OSSR GTRRSS [2]

Secondary 4 Normal (Academic) 4045/01 Mathematics
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4 Find the distance between the points (2,7) and (-3,-5) .

ARSWEF i units [2]
4x* 8x
5 Simplify —+— .
PIEY =+ 135

AnswerdBEE  ........... R0 VIR ...............ccoceeeeeneossnnsernessennse [2]

6 The maximum speed of a cheetah is 120 km/h.

(a) Express the maximum speed-in metres per second.

g R m—— m/s [1]
(b) Find the minimum time, in seconds, the cheetah takes to travel 100 m.

Secondary 4 Normal (Academic) ’ 4045/01 Mathematics

Kent Ridge Secondary School bestfre com Preliminary Examination 2016
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7 In the class Sec 1N2, there are 24 boys out of 40 students.
(@) Write down the ratio of number of boys to number of girls.

(b) If 4 of the boys can paint the classroom in 8 hours, how many boys will be needed to
paint the same classroom in 2 hours?

8 Solve 11x? —=15x =110 using the quadratic formula, giving your answers correct to
2 decimal places.

ANSWEr e e s [3]

Secondary 4 Nomal (Academic) 4045/01 Mathematics
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For 9 Find the smallest integer value of x that satisfies the inequality 3x+2 > 20. For
Cxaminer'’s Examiner’s
Use Use

ANSWEEF ettt a e nans [2]

10 (a) Solve 4 =32

(b) Given that 3°+27x5° =3* find &

ANSWEE' (B)  ......ooononsessassorssammsssnmsssissssssnsassassossssssssmsanassnasssasesns [2]

Secondary 4 Nomal (Academic) 4045/01 Mathematics
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For 11 In the diagram, VPQR is a pyramid. Given that ZPRQ = 90°, ZPOR = 50°,OR = 8 cm, For
e VR =7 cm and the edge VR is vertical, s
Calculate
(@ PO,
Answer (Q)4EES............. 0 . FEEEER.................cscinnsonsinsisonsnss cm [1]
(b) ZVOR,
L ) R, S T 1]
© 7o.
ANSWEE (€)oot se e s sae e sae e s ae e s aa et s sae s an e anan cm [1]
Secondary 4 Normal (Academic) ’ 4045/01 Mathematics
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For 12 (a) Express 112 as the product of its prime factors. For
Examiner’s Examiner’s
Use Use

ANSWEY (@)  cisvonvsmssssrmmamriissss ek s [1]

(b) Find the highest common factor of 108 and 112.

13 Given the formula xw= y(w+x)-5 ,

(a)  make x the subject of the formula,

AENEr (@)  .ociniiiiiisiviinisisiioiisisisissasssnsensasssnsensonsannsnss [2]

(b) find x wheny =3, and w=2.

Secondary 4 Normal (Academic) 4045/01 Mathematics
Kent Ridge Secondary School bestfreep gzcom Preliminary Examination 2016
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14 (a) Inarectangle, the obtuse angle formed when the diagonals meet is (x +15)°.
Write an expression for the acute angle formed, leaving your answer in its
simplest terms.

(x+15)°
Answer (@)  ....oooeeo.. R N ..............coconuensonssaanses (1]
(b)  List two quadrilaterals with two equal acute angles and two equal obtuse angles.
ANSWEE (D) oottt ettt e e s sae e s s aae s saa s e s e raesnesaneens
................................................................................ [1]
(c) Some properties of a square are different from those of a rhombus. Write down
one such property.
AMSWEE. (€)  wviininssiisiiaGs ST
................................................................................ [1]
Secondary 4 Normal (Academic) z 4045/01 Mathematics
Kent Ridge Secondary School bestfreepapers.com Preliminary Examination 2016
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15

The equation of each of the curves below is of the form y = ax”, where » is an integer.

For
State a possible value for 7 in each case. Exaﬁi’,’”"
t Y Y
® \ K; ’ \ /%x
Graph'l | | Graph 2 Graph 3
Answer GPaph LW v [1]
GIAPR 2: M= ..t seene e [1]
Graph 3: N = ... sees e esesseae e snen [1]
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16 Julian buys 12 pears and 2 apples and the total cost is $10.20.
Adam buys 6 pears and 9 apples and the total cost is $9.90.
The cost of Julian’s fruits can be shown by the equation 12 p + 2a = 1020.

(a) Write the cost of Adam’s fruits in terms of p and a.

(b) Hence solve the simultaneous equations to find the cost of each pear and each
apple.

AnSEEERA PEATICOSIN ... i . Toattsanete o o eoressssssnssassansansassonsans cents

AV COBES .MB..............cccconmvnenncsnncronssonsanssnssnsanes cents [2]

17 A map is drawn to a scale of 1: 20 000.

(a) Ariver is represented by 15 cm on the plan. Find the actual length of the river in
meters.

ARSWEr (@) iR R e m [2]
(b) Find the area, in square kilometres, of a forest represented by 36 cm? on the map.

Aisiier ) sesnisramanns s km? [2]
Secondary 4 Normal (Academic) 4045/01 Mathematics
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_ For 18 The diagram shows an equilateral triangle ABC, a pair of parallel lines BCD and EF and For
i ACF is a straight line. Find, stating your reasons clearly, Exaziner'.-
A
D_, C/\
—.—.'—/ B
E F
(a) ZDCF,
Answer (@)  coooiori BB cniiiiicee e Nt renessanssenssesnsnnssnesess o [1]
(b) ZLCFE,
i, T o [1]
(c) thelength of 4B if the.area of A4BC is 10 cm?
ABWEE (C)  invisvasmiiiiiin iR cm [2]
Secondary 4 Normal (Academic) 4045/01 Mathematics
Kent Ridge Secondary School bestfree rgcom Preliminary Examination 2016
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19 The graph shows the amount of money received by a magazine company from the sale
of magazines and the expenses incurred in generating the sales.

Amount of money ($)

A e
i3 rtate

ot
d s

¢

ohos ot

NP IR,
R O

Bm ik g =d

LRI R ey

4
o

¥

I WA Y P

(a) Find the minimum number of ma@azines that must be sold to break even.

\ &Q,
Ay (8) i B s s oo L)

(b) Find the amount of profit made when 50 magazines were sold.

ANSWEE (B) oot s ssssesssssssssssssssssnssssnsies 1]

(¢) Find the expenses per magazine when less than 20 magazines were sold.

Answer (c) ... s ST s el | |
Secondary 4 Normal (Academic) e 4045/01 Mathematics
Kent Ridge Secondary School bestfreepapers.com Preliminary Examination 2016
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For | 20 (a) Expand and simplify (2x+5)?. For
Examiner's Examiner’
Use Use

ANSWEY (@) oot an [1]

(b) Factorise completely
® 81y*-x%,

AnswerlfBi) ........... 000 TR ... ..venseereeersronsssansonsansonsssssnse [1]

(i) 2x*-5x-3,

Answer (B vucisismmminismimasans Bttt [1]
(iii) 3ab-6ac+b-2c.

L | 2]

Secondary 4 Nommal (Academic) 4045/01 Mathematics
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For 21 Mr. Smith’s gross annual income was $74 000 for the year 2011. He has 2 children and For

'“’L'Z';”" his wife is not working. The tax reliefs are shown below: E‘“’('j's":e"-‘
Tax relief Amount
Personal $1500
Wife $2000
Children $1250 each
CPF contribution $14800
Donations to charity $12000

An extract of the tax rates from the Inland Revenue Department is shown below.

Chargeable Rate (%) Gross Tax Payable
Income (6))
(&)
On the first 20 000 0
On the next 10 000 2.75 825
On the first 30 000 825
On the next 10 000 3.15 315
On the first 40 000 1140
On the next 40 000 4.85 1 940
On the first 80 000 3080
On the next 80 000 15.5 12 400
On the first 160 000 15 480
Remaining amount 160 000 2545
above

(a) Calculate the amount of income tax that'Mr. Smith has to pay.

ARSWEF: (@) & visvsinnacinniiviisisissisivasssssssissorinisasisies [2]
(b) Mr Faz paid $84 610 for his income tax in 2011. Calculate his chargeable income,
for 2011.
ANSWEE (B) 8 eooeeeeeeeeeeeeeeesiesssesi s ses s essesaens [3]
Secondary 4 Normal (Academic) 4045/01 Mathematics
Kent Ridge Secondary School bestfreepapers.com Preliminary Examination 2016
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For | 22 (a) x®—4x-9 canbe written as (x+ p)’ +gq. For
Sxaminer’s Examiner s

Use Find pand g. Use

ARSWEF (B P .siiisivdiissitiimnssssssioisivieisiisiisisisisiisieatis

T [2]

(b) Hence, solve x> -4x-9=11.

Secondary 4 Normal (Academic) ’ 4045/01 Mathematics
Kent Ridge Secondary School bestfreep St'Eom Preliminary Examination 2016
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23 The diagram shows an open cylindrical tank of radius 1 m and height 10 m. The tank
contains water to a depth of 4 m.

10m

(a) Calculate the area of the tank which is in contact with the water.

(b) Calculate the volume of watet.in the tank.

e () N [2]

(¢) If a spherical metal ball of volume 15 m? is dropped into the tank. Calculate the
increase in the water level, rounding off your answer to 2 decimal places.

ANSWEE (€)  coeeeeeeeesiecee st [2]

Secondary 4 Normal (Academic) 4045/01 Mathematics
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24  The table below shows you the values for the graph of 2y =3x+2.

2y=3x+2
-2 0
y a 1 4
(a) Find a.
AASWEF. (@) BB s R eassnis [1]
y
1 ] 5 s 1 ]
Joman C o
it :“:i—:—:;—“r :::::1'::. R o o B o ot e e S X
5 # 8 2 a1 0t s 4
- (e =
i y=¥ _T_
- 4
i i i
8y i i s H 2
(b) Inthe grid given above, plot the line 2y =3x+2. [2]
(¢) Write down the gradient of the line 2y =3x+2.
ANSWEY [E] iR [1]
(d) () On the same grid above, draw the line y = 2. [1]

(i) Write down the coordinates of the intersection point of the two lines.

AnSWer (@)(H) eererereeseeessereressesis - A ) [1]

End of Paper
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