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BEATTY SECONDARY SCHOOL
MID-YEAR EXAMINATION 2015

SUBJECT : Mathematics LEVEL : Secondary 3 Express
PAPER :4048/01 DURATION : 1 hour 15 min
SETTER : Mr Eric Koh DATE : 13 May 2015

CLASS: NAME : REG NO:

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spaces on the top of this page.
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 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, unless the question requires the answer in terms of .

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 50.

For Examiner’s Use

50

This paper consists of 12 printed pages (including this cover page)
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Mathematical Formulae

Compound Interest
Total amount = P(1 + L)"
100

Mensuration

Curved surface area of a cone = m/

Surface area of a sphere = 4

Volume of a cone = ém'zh
4
Volume of a sphere = gﬂr

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

Trigonometry

a b c
sinA smB sinC

a’ =b>+c* —2bccos A

Statistics

Standard Deviation = \/sz;z _ (%}fj
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For
Examin

(a) Express 958 nanograms in grams, giving your answer in standard form. oy

ABISWEE (@) 555ces i 550005508500 8 mummmne n 0 wuem g [1]

(b) The diameter of a circular organism is 7 micrometres.
(i) Express 7 micrometres in metres.
(i) Find the area, in square metres, of the circular organism, giving your answer in standard
form.

Answer (B)(1)...cooeveeneneiiii i m [1]

Answer (B)(i).......ooe oo m’ [1]
(a) Evaluate 3/%;2—3—1

ANSWEr (@) .....coovniieiiiiiiiiiiiiee, [1]

(b) Eva]uate(4.43 x1] O")+ (] 23x107° + 0.456), giving your answer in standard form.

[Turn over
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3. (a) Simplify (_Zd—"z—J , EXpressing your answer in positive index form. us
_ c

ANSWer (@).......ccocoeiiiiiiiiiiiiiiiiiiiiaiean [1]

(b) Given that 57 + 57 =125°, find the value of 2%

Answer (b) ... ccoooiiiii e [2]

Solve the following equations.
(a) 3" =81,

ANSWEr (@) . .o..oooiiiiiiiei e [1]

(b) 47 x 8" =4,

Answer (b). ... [2]



5.(a)(i) Sketch the graph of y= (x—fl)(3—x), showing clearly the intercepts on both axes. o

Examin
use

(i) Write down the equation of the line of symmetry.

(b)(i) Express x° —6x+2 in the form (x—a)2 +b.

(if) Sketch the graph of y=x’ —6x+2, showing clearly the coordinates of the turning
point.

Answer (a)(i)

AY
>x
[2]
Answer (@)(ii) ... .ccccocooive i ieie e 1]
Answer (B)(i) ..o, . [1]

Answer (b)(ii) AV
"x
(2]

o

[Turn over



6. Jane borrowed $40 000 from a money lender which charged an interest of 8% per year, o

Exami
compounded monthly. o

She made a monthly payment of $2800 at the end of each month.
Find the amount she owned the bank after the third payment.
Giving your answer correct to the nearest dollar.

HABEWEF B o coomesmmmnnsnns & 5 15 konis itubnih i sniaisomes [3]

7. Given that x* —6x+1=0, without solving for the value of x, find the value of each of the
following expression.

(@) x+,
X

ANSWer (@).......oooiiiiiiiiiii i, [1]

Answer (b)



8. (a) Solve the inequality 5 0
3x-11 7+4x 5 2—17x+x_”‘
4 6
ANSwer (@)......ccooveeeiiiiiiiiiiiiiiiiiiiiiiinnn, [2]

(b) Illustrate the solution with a number line.

Answer (b) [1]
1 ] i i } ] ] | ] | L\ x
< 1 1 1 I i ] ] 7
9. x = 6 is a solution to the equation x” + kx — 756 = 0, where k is a constant.
(a) Find the value of %.
ANSWer (@).......ooveiiiiiiii i [1}
(b) Hence, find the other solution to the equation x” + kx — 756 = 0.
AROREE (D) . comme b s 5 v e [2]

[Turn over
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10.  Inthe diagram, O is the centre of two concentric circles. 4 and D lie on the circumference
' of the smaller circle. B and C lie on the circumference of the larger circle.
AC and BD intersect at O.
Prove that

(a) AAOB and ADOC are congruent.

(b) AABD and ADCA are congruent.

&y

Answer (a)

[2]

Answer (b)




11.

(b)

(©)

For
Examin
use

Simplify the following algebraic expressions.
2(3x + 2y)— 5(x — 2y)

ANSwer (@).......ccooveeiiiiiiiiiiiiiiiinann... [2]

Express the following as a fraction in its lowest term.

1 3

x—2_x2—x—2

Answer (B).....cooooiiiiii i, [2]

Factorise completely the following algebraic expression.

2a’x—3bx —8a’y +12by

ANSWer (C)..c.oviiiiiiiiiii i, (2]

[Turn over
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12. In the diagram, which is not to scale, the equation of the straight line is given as 3y +2x=12.

ol
&y
/v

(a) Find the gradient and y-intercept of the given line.

Answer (a) gradient =...... y intercept =...... [2]

(b) Find the area of AAOB .

Answer (b) ...l ..units’ (2]
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3. The ratio of the areas of the bases of two geometrically similar buckets is 8 : 50 .

smaller bucket . larger bucket

(a) The area of the top of the smaller bucket is 240 cm’.

What is the area of the top of the larger bucket?

Answer (@) ........ccooiiiiiiiiiiiiiie em” [1]

(b) Write down the ratio of the heights of the two buckets.

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

(c¢) Both buckets are filled with sand.
The mass of sand in the larger bucket is 25 kg.
Find the mass of sand in the smaller bucket.

Answer () ... kg [1]

[Turn over
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14.  Inthe diagram, QR = 10 cm, PO = 12 cm, AB = 7 cm and AB is parallel to OR. - g
(a) Calculate the length of AQ. us
' area of APAB

(b) Find the ratio of - o .
' area of trapezium ABRQ

Answer (@)...........ooooiiiiiiiiiiiiiL. cm(2]
ANSWEE [B)....ormne s cnmmmmimmsiss s 5o sibsniss £75 558 [2]

- End of Paper —



13

Beatty Secondary School
Mid Year Examination 2015
Mathematics Paper 1

Answer Key

Ql(a) 9.58x107" g

Q1(b)(1)) | 7 micrometres=7x10°m

QI1(b)(i1) | Area of circular organism

=3.85x10"" m’

Q2(a) 7.86
Q2(b) 9.69%10° m
Q3(a) >

dls
Q3(b) 64
Q4(a) x=4
Q4(b) x=1
Q5@)(A) | |-ttt et L

(3,0
Turning point at (1, 4)

Attempt at parabo]é through (0, 3) also through (-1, 0) and

Q5(a)(ii) | x =1

QSO | (x—3F -7

Q5(b)(i1)

i
euie; v
i
i

Attempt at parabola through (0, 2)
Turning pointat (3, —7) '

Q6 Balance carmed forward = $32 349.22
= $32 349 (nearest dollars)

Q) X + 1 =6
X
Q7(b) 32
Q8(a) e>_132
6
Q8(b)

[Turn over
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(B

i

132
6

Q9(a)

k=120

Q9(b)

=126

Q10(a)

Proving

Q10(b)

Proving

Ql1(a)

x+14y

Ql1(b)

1

x+1

Q11(c)

(2a2 - 3be ~4y)

Q12(a)

. 2 .
gradient = — = y-intercept = 4

Q12(b)

Area of AAOBz%x6x4=12units2

Ql13(a)

Area of the top of the larger bucket = 1500 cm”

Q13(b)

2 : 5 (small: big) or 5 : 2 (big : small)

Q13(c)

Mass of sand in the smaller bucket = 1.6 kg

Q14(a)

AQ=3.6cm

Q14(b)

Area of APAB _49
Area of trapezium ABRQ 51

Fo
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Beatty Secondary School , : ‘ Updated 14 May 2015
Mid Year Examination 2015 '
Mathematics Paper 1

Marking Scheme

Ql(a) 958 ng =958x10” g Bl
=9.58x107 g

Q1(b)(1) | 7 micrometres=7x10° m Bl

QI(b)(i1) | Area of circular organism

7x107 Y’
T X
2

= 3.85x107"" m? Bl
Q2(a) 7.86 B1
Q2(b) 9.69x10° m Bl
Q3(a) c2d™ >
cd
ClOd—IO
= C~15d5
i 25d—15
25
=% Bl
dlS
Q3(b) 57
gp— = 1250 M]
5°=5?=p=—6
1.1 _ 64 Al
27 e
Q4(a) 3* =81
B1
3 =3"=x=4
Q4(b) ¥ gt g
22(,r-3) 58 23(3x—l) _ 22
2x—6+9x—-3=2 M1
llx=11
Al

x=1




Q5(a)()

if

Attempt ai parabola through”(OI,N3A)‘aIsolthr0u”ghm(i -4 , 0) and

(3,0) Ml

Tumning point at (1, 4) Al
Q5()@1) | x=1 Bl
Q5M)) | (x—3) -7 BI
Q5(b)(i1)

Attempt at parabola through (0, 2) MI

Turning point at (3, —7) Al
Qo6 g

1* month compound interest = $40000] 1+ 1—1—2— M1

= $40 266. 67
Monthly payment = $2800
Balance carried forward = $37 466. 67
8 1
2" month compound interest = $37466.67| 1+ %
=$37716.44
Monthly payment = $2800
Balance carried forward = $34 916.44
8: 1
3" month compound interest = $34916.44| 1 + % M1
=$35 149.22 Al

Monthly payment = $2800
Balance carried forward = $32 349.22
= $32 349 (nearest dollars)




Q@)

XX —6x+1=0

AD is the common line
AABD and ADCA are congruent (SAS)

£
1 %
x+—=060 B1
X
Q7(b) 2
(x—l) =x2—2+lZ
X X
2 ]
=X —2+—2'+4—4
X " Ml
~ =(x+ l) -4 -
x
- = (6) -4 :
=32 Al
] _ _
Q8(a) 3x 1]_7+4x22 17x+x_11
4 6 12
9x-33-14-8x _ 2-17x+12x-132
> M1
12 12
x—472>-5x-130
6x>-83
5
x>-13—
5 Al
Q8(b)
@ .
Bl
132
6
Q9(a) x=6
(6) +6k-756=0=k =120 -
Q9(b) Let a be the other roots of the equation.
x* +hkx—-756=0
(x—6)(x-a)=0 M1
6a = -756
a=-126 Al
Q10(a) ZAOB = ZDOC (opp. £s) B1
AO = DO (Ois the centre)
OB = OC (Ois the centre) B1
AAOB and ADAC are congruent (SAS)
Q10(b) |-£ADB=ZDAC (AADOisanisos A, AO = DO) Bl
AC= BD(AO=0D, OB=0C) -




Ql1(a) | 2(3x+2y)-5(x~2y)
M1
=6x+4y-5x+10
x+4y—5x y Al
=x+14y
Q11(b) L 3
x—-2 xt-x-2
1 3
=2 (x—2)(x+l) M1
_ x=2
(x—2)(x+1)
1
e Al
x+1
Q11(c) | 24°x—3bx—8a’y +12by
- (2a? - 3b)c - (2a* ~3by 43
= (2a2 —3be—4y) Al
Q12(a) | 3y+2x=12
y=—%x+4
) Bl
gradient = — 3’ y-intercept = 4 Bl
Q12(b) | Whenx =0,y =4 A(0,4)
Wheny =0, x=6 B (6,0) Mi
Al
Area of AAOB =15x 6 x 4 =12 units’
13
Q13(@) Area of the top of the larger bucket = ?x 240 =1500 cm’ Bl
Q13(b) | 2 : 5 (small: big) or 5 : 2 (big : small) Bl
Q13(c) | (their scale factor)’ seen
Mass of sand in the smaller bucket = 3 x25=1.6 kg B1
125
Q14(a) | Using similar triangle
AP _ AB
QP QR
AP_ 7 M
12 10
APZEﬁjAP=8.4Cﬂ1 :
10 Al
AQ=12-84=3.6cm
QI4() | Area of APAB _(1)2 49 i
Areaof APQR (10 100
Area of APAB _ _‘}2 Al

Area of trapezium ABRQ 5]




BEATTY SECONDARY SCHOOL
MID-YEAR EXAMINATION 2015

SUBJECT : Mathematics LEVEL : Sec 3 Express
PAPER :4018/2 DURATION : 1 hour 30 minutes
SETTER : Mr Bernard Lee DATE : 18 May 2015
CLASS : NAME : REG NO :

READ THESE INSTRUCTIONS FIRST

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

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 7, use either your calculator value or 3.142, unless the question requires the answer in terms of 7.

At the end of the examination, fasten all your work securely together.
The 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 50.

This paper consists of 5 printed pages (including this cover page)
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Mathematical Formulae

Compound Interest
Total amount = P(1+ -r—)"
100

Mensuration
Curved surface area of a cone = m/

Surface area of a sphere = 4’

Volume of a cone = %m-zh
4 _,
Volume of a sphere = Em'

Area of triangle ABC = %absin C
Arclength = r@, where @ is in radians
Sector area = -;«rzﬁ, where @ is in radians

Trigonometry

a b ¢
smA smB sinC

a’ =b’ +¢* —2bccos A

Statistics

2f

Mean =

Standard Deviation = \/sz;z _ (%’I]



Determine if 2°° or 52 is greater. Explain your answer. [21

It is given that 4 (3, —8) and B (-2, 2).

(a) Calculate the length of 4B. [2]
(b) Find the equation of the line that passes through 4 and B. [3]
(c) C(1, k) 1s on the line AB. Find the value of k. [2]
By completing the square, solve the equation x° —8x = 4 [3]

Solve the equation 6 _ >

=2. 4
1-x x+2 4]
(a) Solve the inequality 3x-5<x+4<16—-3x 3]
(b) Hence, write down the largest value of x if x is a prime number. [1]

Danny needs to reach Pasir Ris, which is 30 km away. He wants to ride his bicycle for x km
before taking a taxi to minimise his taxi fare. His average cycling speed is 10 km/h and the
taxi’s average speed is 80 km/h.

(a) Given that Danny must reach Pasir Ris within one hour, form an inequality inx. [1]
(b) Solve the inequality in (a) to find the mimimum distance that he should travel

by taxi in order to reach Pasir Ris on time. [3]



4

g In the diagram below, AC = CD =7 cm, BC =5 cm and CE = 9.8 cm. AE and BD are straight

lines.

(@)
(b)
(c)

A B

D E
Name a pair of similar triangles and prove that they are similar.
Show that lines AB and DE are parallel.
Given that AB = 15 cm, calculate the length of DE.

8. Mark has a budget of $120 to buy cupcakes for his colleagues.

(a)

(b)

(©)

(d)
(e)

Given that the price of each cupcake is $x, write down an expression in x for the

number of cupcakes that he can buy.
At the shop, he discovers that the price of each cupcake has risen by $0.50.
Write down and simplify an expression in x for the number of cupcakes he can

buy now.

Due to the increase in price, Mark could only buy 6 fewer cupcakes.
Form an equation in x and show that it reduces to 2x* + x—20=0.

Solve the equation 2x* + x — 20 = 0, giving your answers to 1 decimal place.
Using your answer in (d), calculate the number of cupcakes he could afford

before the increase 1n price.

[3]
(1]
(2]

(1]

(1]

(3]
(2]

(1]



Answer the whole of this question on a sheet of graph paper.
The variables x and y are connected by the equation y = —3x” +2x+8 Some corresponding

values are given in the following table.

x =3 -2 -1 0 1 2 3 4
y =25 a 3 8 7 0 .| -13 -32 -
(a) Calculate the value of a. 1]

(b) Using a scale of 2 cm to represent 1 unit on the x-axis and 2 cm to represent
5 units on the y-axis, draw the graph of y = —3x” +2x+8 for the

range —3<x<4. (3]

(c) From your graph,

To) estimate the roots to the equation —3x” +2x+8=0. [1]
(i) estimate the coordinates of the turning point. [1]
(d) A By drawing a tangent, estimate the gradient of the graph at x = 2. [2]
(e) By drawing a suitable line, estimate the solution of
(i) -3x +2x+8=-15 (2]
() -3x2+2x+8=x+2 [2]
~ End of Paper ~



Beatty Secondary School
Sec 3 Express Mathematics Paper 2
Mid-Year Examination 2015
Answers
1 5 8(a) 120
X
2(a) 11.2 units
2(b) y=-2x-2 8(b) 240
2(c) wd] 2x+1
3 ~0.472 or 8.47 (1o 3sf) 8(c) Lo
x  2x+1
4 1 5 120(2x +1) - 240x = 6x(2x +1)
-—or x=-
2 240x +120-240x =12x* + 6x
5(a) x<3 12x* +6x-120=0
2 _ =
5(b) 5 2x" +x-20=0 (shown)
8(d ’ -3.
6(a)  30-x (d) 29 or-3.4 (to 1dp)
—- £l
10 80 8(e) 41
6(b =_
(b) 222 9(a) a=-8
9(b) Graph
@ <N 9(c)(i) 1.35 (£0.05) or 2
—_—— = — ' — s R +0.
CE 98 7 X (+0.05) or
BC 5 9(c)ii) | (0.3, 8.25)
ch 7 Accept x-coordinate 0.2 to 0.4
AC  BC Accept y-coordinate 8.1 to 8.5
“CE~ D —
ZACB = Z/DCE (vert opp /s) 9(d) Gradient = 10 (+1)
7(b) Since AABC is similar to AEDC, 9(e)(i) X=-240rx=31
(Accept +0.1)
ZABC = ZCDE, __ - -
so AB and DE are parallel (alt /s) 9(e)ii) | x=160rx=-13
(Accept +0.1)
7(c) 21 cm




Beatty Secondary School

Sec 3E MYE 2015 Paper 2
Solutions
]_ 2400 — 4200 o IMI]
Hence, 5°” is greater. ... |[A1]
2 | Length= [(2+8)’ +(3+2)7 ....[M1]
=11.2 units (to 3sf) ... [A1]
2(b
® | Gradient of 4B = 2F8 = 5 M1
Whenx=3,y=-8, m=-2,
-8=-23)+c¢ .... |[M1 for substitution]
c=-2
Ly=-2x-2 .... |A1}
2(c) Whenx =1,y =k,
k=-2(1)-2 .... M1}
=—4 .... |A1]
s x’-8x=4
2 2
[ﬁj _(ﬁ) —4 M
2 2
(x—4) =20
x—4=+20 .... IM1 for *sqrt]
x:i\/—2_0+4
=-0.472 or 8.47 (to 3sf) .... |A1]
4
6 3
l-x x+2

6(x+2)=3(1-x)=2(1—-x)(x+2) ...IM1]6x+12-3+3x=-2x" -2x+4
.... [M1 for expansion]

2x? +11x+5=0

2x+D(x+5)=0 .. M1}

1
x=—5 or x=-5 .... |A1]

13




5(a)

3x-5<x+4<16-3x
3x-5<x+4 and x+4<16—-3x
2x<9 and 4x<12

.. [M1]

x<45 and x<3 .... |A1 for either one
correct]
Sox<3 ... |A1]
5(b) 2 .... |B1]
6 _
@ 1 x 30-x By
10 80
6(b) _£+30~x£]
10 80
8x+30-x<80 ... [M1]
Tx <50
1
x<T7— ... |A1
= [A1]
. Minimum distance that he needs to travel by taxi is
30—~7l-= 22é km. ....|Al]
7 7
@ [4C_7 s
CE 98 7
BC s
cCD 7
Wis o 0 . B1)
CE CD
ZLACB = ZDCE (vert opp £s) .... |B1}
AABC 1s similar to AEDC (SAS) ... |[B1] (for correct naming of As)
7(b) Since AABC is similar to AEDC,
ZABC = ZCDE,
s0 AB and DE are parallel (alt Zs) .... |B1]
7
©) S8 ¥ M1
15 5
DE=2lcm ....|Al]




8(a)

120

— il
X
B(b) 120 = 240 .... |[B1] (need to see )
x+0.5 2x+1 2x+1
B 110 0 ... [M1] o.e.
x  2x+1
1202x+1)-240x =6x(2x+1) ... [M1]
240x +120-240x =12x> + 6x
12x* +6x-120=0 [A1]
2x° +x—-20=0 (shown)
8(d) 2x* +x-20=0
— 13412 = 4(2)(-20
e (2)(=20) M
2(2)
=2.922 or -3.422
=29 or-34(toldp) ....[Al}
8
(©) 1200 =41 (to nearest whole number) .... [B1]
2922
9(a) a=-8 .... |B1]
9(b) Graph .... |G3 for smooth Graph, correct Axes,
correct Points]
9(c)i) |x=-1.35(x0.050r2 ....|B1}
9(c)(m) | (0.3, 8.25) .... |B1]
Accept x-coordinate 0.2 to 0.4
Accept y-coordinate 8.1 to 8.5
9(d) Suitable tangent .... |[M1]
Gradient = 10 (1) .... |A1]
9(e)(1) | Draw liney = -15 sons [BA]
x=-24o0rx=31 ... |B1]
(Accept £0.1)
9(e)(11) | Draw liney=x+2 ... [M1]
x=1l6orx=-13 .... |[A1]
(Accept £0.1)
3
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