BEATTY SECONDARY SCHOOL
MID-YEAR EXAMINATION 2015

SUBJECT : Mathematics LEVEL - : Secondary 2 Express
PAPER :1 DURATION : 1 hour 15 minutes
SETTER : Mr Anthony Goh DATE : 15 May 2015

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 essentjal working will result in loss of marks.

Calculators should be used where appropriate.

If the degree of accuracy 1s not specified in the question, and if the answer is not €xact, 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 7.

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

90

This paper consists of 11 printed pages (including this cover page)
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Answer all questions.

1 (a) Expand and simplify (a+3)(2a-3).

(b) Simplify (-4x”)(4x)”.

ANSWEY (@) oo [1]

2 Solve each of the following equations.
(a) (2p+3)(p-5)=0,

b)) x*=7x.

ANSwWer (@) P = .coeeiiiiiiiie e (1]
[B) X = oo cnenmamsneenansmmnnssnissin s [2]
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1 abtollse completely each of the following e
(a)
(b)  50c% —984?

5w —23w+12

 rrocct e . OO

Xpressions.

Answer z =

trendyline
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5

A map has a scale of 1:400 000.

()

(b)

Given that the actual distance between two locations 4 and B is 14 km,
find the distance, in cm, between 4 and B on the map.
Given that the area of a garden on the map is 1.5 cm’,

calculate its actual area in km”.

ANSWEF (@) .o cm  [2]
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b

velocity v m/s. Given that E = 75 joules when v = 2.5 m/s, find

(a) the equation connecting £ and v,

(b) the value of v, in m/s, when £ = 432 Jjoules.

(a)  Factorize x> -9

(b)  Hence, find 2 factors of 2491, other than 1 and 2491.

[Turn Over
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4 workers can complete an assignment in 15 days. Assuming all the workers work at the same

rate, find
(a) the number of days taken by 3 workers to complete the assignment,

(b) the number of additional workers needed if the assignment is to be completed in
10 days.

ANSWEF (@) oo - days [2]
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9 a Express
@) £ 2x+1 3x-2

as a single fraction in its simplest form.

a'b’c’ . a’h
24c* T 8¢

(b)  Simplify

Answer (a)

[Turn Over
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10 Simplify each of the following expressions.

2n’ +3n
(a) ,
l16n+24
et {1 — o 1
(b) Zf4 3f3 -
ef-ef

FATTEWEE (0] 2..505 590555 05750500555 i B S S RS A B [2]
12 [2]

11 Solve (x+3)(x—5)=20.
ANSWEE X = ceooeeeeevinesoresentasessstnsssssasnensssnessssesssesases (3]
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12 Given that p = <749 ,
3+gq

(b) €XPpress g in terms of p.

(@) find the value of p when g = 3

bl

Answer (a) p =

trendyline

[Turn Over

Downloaded from SingaKids.com



"\

r
13 In the figure below, A4ABC is congruent to ABDE,

LABC =90°, £BED =50°, AB =10 cm and DE = 6 cm.
Find
(a) 4BAC,
(b) the length of CD.
A

E

10 cm 59°

6 cm
B C D

Answer (@) LZBAC = uasionosmmssiomamsmmsssommssss [2]

(b)) CD = ..o cm [2]
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Ahmad decided to build a swimming pool in his house on a square plot of land of side x metres.

(a) Write down an expression, in terms of x, for the area of the swimming pool.

(b) The area of the swimming pool was found to be 80 m?”.
Show that x? —6x-72=¢_

() Hence, find the value of x.

\

T

X m

aAm

End of Paper &
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ANSWER KEY

1. a)2a” +3a-9

2. a) pz—g or5

3. a) 5Sw—3)(w—4)

b) —64x* b) 2(5¢+7d)(5¢-7d)
b) x=0o0r7
4 =1 5. a)3.5cm 6. a) E=12V*
3 b) 24 km’ b) v =6
7. a) (x+3)(x-3) 8. a) 20 days 7x

- (2x+1)(3x-2)

b) 47 and 53 b) 2 additional workers
b
b) =
) 3
 mee - 12.a)3
]0.a)£ 11. x=7 or -5 a)
8 2—3p"
e b) : +1
B —— P
/
13.a) 31° 14.2) (x—2)(x—4)
b) 4 cm c)12
trendyline Downloaded from BitAkRI&om




BEATTY SECONDARY SCHOOL
MID-YEAR EXAMINATION 2015

SUBJECT : Mathematics LEVEL : Secondary 2 Express
PAPER :1 DURATION : 1 hour 15 minutes
SETTER : Mr Anthony Goh DATE : 15 May 2015

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 1s 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 nt, use either your calculator value or 3] 42, 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 1s 50.

For Examiner’s Use

50

This paper consists of 11 printed pages (including this cover page)

T
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Answer all questions.

1 (a) Expandand simplify (a+3)(2a-3)

(b) Simplify (—4x*)(4x)’

(a+3)2a—3)=2a’-3a+6a-9

(a) 2
=2a" +3a—9 (B1]
) (—4x*)(4x)" = (-4x7)(16x7) [M1]
= —64x" [AT]
HABSWEF () oinnsmes commnssnosnssmm e mams o s W Rowasss [1]
(D) oo [2]

2 Solve each of the following equations.
(@) (2p+3)(p-5)=0

b) x=7x

(2p#3N p=2)=10

(a) 2p+3=0 OR p—-5=0
3
2 =5 Bl
p=-3 p (B1]
¥ =%
(b) x¥*-Tx=0
T x(x=7)=0 (M1]
x=0 or 7 [AT]
ANSWer (@) P = oo [1]
(D) X = e (2]
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L4 §detonse completely each of the fd]]owing €Xpressions.

@ 5w -23w+12

(b)  50¢” - 9842

(@ 5w -23w+12= (Sw=3)(w-4)

50¢* - 98d? = 2(25¢% - 494 ) [M1]
=2(5c+7d)(5¢ - 7d)

[Turn over
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A map has a scale of 1:400 000.
(a)

Given that the distance between two locations 4 and B is 14 km,

find the distance, in cm, between 4 and B on the map.

(b) Given that the area of a garden on the map is 1.5 cm’,
calculate its actual area in km’.
(a) Map scale =1 cm : 400 000 cm
=1lcm:4km
1
= —cm: 1 km
4
; 1
Distance on map = 14 X i [M1]
=3.5cm [Al]
(b) Mapscale=1cm:4km
Area scale = 1 cm” : 16 km”
Actual area =1.5x16 [M1]
=24 km’ [Al]
ANSWRE [B) cnvnmsnnenesssimmismiivs svisiss ssmmassonmssemmensssasssnes cm  [2]
(B) oo km’ [2]
trendyline
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o Ihekinetic energy, E joul

es, of a particular object is directly proportional to the square of its

velocity v m/s. Given that £ = 75 joules when v = 2.5 m/s, find
() the equation connecting £ and v,
(b) the value of v, in m/s, when E = 432 joules.
E =g/
When E =75,y = 2.5,
(a) 75=k(2.5)° [M1]
k=12
S E =127 [A1]
432 =12y? [M1]
(b) v =36
v==6 [AT]
Accept v=—6as well, as it is not obvious to the students whether v can be positive or negative.

7 (a) Factorize x> -9

(b)  Hence, find 2 factors of 2491, other than 1 and 2491

(a) x2—9:(x+3)(x—3) [B1]
2491=2500-9 [M1]
=507 -3?
(b)
=(50-3)(50+3)
=(47)(53)
= the other 2 factors are 47 and 53. [AT1]

[Turn over
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4 workers can complete an assignment in 15 days. Assuming all the workers work at the same
rate, find

(a) the number of days taken by 3 workers to complete the assignment,

(b) the number of additional workers needed if the assignment is to be completed in

10 instead of 15 days.

(a) Workers Days
4 15
1 15x4 =60 [M1]
3 60+3=20 [A1]
(b) Workers Days
3x2=6 20+2=10 [M1]
=~ (6-4) = 2 extra workers are needed. [A1]
P 1703000 o 1 3 R [2]
(D) o, [2]
(a) Express + as a single fraction in its simplest form.
2x+1 3x-2

332 X 3
(b) Simplify 42€ .90

4ct - 8c
1,2 (3x-2) ) 2(2x+1) (M1]
2x+1 3x-2 (2x+1)(3x-2) (2x+1)(3x-2)
(a) _ 3x—-2+4x+2
- (2x+1)(3x—2)
Tx
= Al
(2x+1)(3x—2) (A1)
a3b2i’3 +£3-l-)‘:a3b2f3x.8—3c- [M]]
(b) 24c¢ 8  24c" ab
b
=— Al
= [AT]
B 13 ) [2]
(D) oo (2]
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10 Simphty each of the following expressions.
21’ +3n
(@) 16n+24
ede _e3f3
by -2 ¢S
(b) e2f4 —e3f3
2n* +3n _ n(2n+3) [M1]
(a) 16n+24  8(2n+3)
n
=— Al
5 [A1]
el el M1
ef = & (f-e)
Sle=f)
e
=2 [A1]
s
ANSWer (@) ... [2]
L [2]
11 Solve (x+3)(x—5)=20.
(xr+3)(x-5)=20
x*=2x-15=20 [M1]
X' =2x-35=0
(x—7)(x+5):O [M1]
x=7or -5 [A1]
L [3]
L
(O
[Turn over
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2-q

Given that p= |—,

()
(b)

3+gq
5
find the value of p when ¢ = —5 ,

express g in terms of p.

9
@ = M1
2
=3 [A1]
5
N
3+q
p=2t M1)
3+q
p2 (3 + q) =2-q
(b)y 3p'+pig=2-g
pla+q=2-3p’ [M1]
g(p* +1)=2-3p’
2-3p°
= [Al]
p +1
ANSWer (@) P = ..o [2]
[ ' ™ cecsmosic ssmsanmmmmmmmsmansssmmssamsesssomarammmmmssmiss (3]
trendyline Downloaded from SingaKids.com



13 In the figure below, AABC is congruent to ABDE, amd
2ABC =90° £BED =50°, 4B = 10 cm and

DE =6 cm.

Find

(a) <BAC,

(b) the length of CD.

A
E
10 cm 59
6 cm
B C D
(a) ZDBE =180°-90° — 59° (£ sum of A)
= 31° [M1]
ZBAC = £DBE = 3]° [A1]
(b) AABC is congruent to ABDE (given).
BD=AB =10 cm
BC=DE=6cm [M1]
CD =BD - BC
=10-6

= 4 cm

[A1]

trendyline
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14 Ahmad decided to build a swimming pool in his house on a square plot of land of side x metres.
(a) Write down an expression, in terms of x, for the area of the swimming pool.
(b) The area of the swimming pool was found to be 80 m”.
Show that x> —6x-72=0.
(c) Hence, find the value of x.
2m
)
Yauc{%
Xm
4'm
xm
Area = (x-2)(x—4)
(a) ;
=x"—6x+8 [B1]
2 — =
(b) x*—6x+8=280 [B1]
x’—6x-72=0
x?=6x-72=0
(C)' (x=12)(x+6)=0 [M1]
x=12 or —6 (reject)
=12 [A1]
Note: Award 1 Answer mark only if they reject x = -6
ANSWEYF (@) ATCAS civsninsiisoiasssinsonsnsoninmssvsssass E— m’ [1]
(b) Answer to be shown above [1]
(C) X = et e n [2]
End of Paper
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ANSWER KEY

1
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BEATTY SECONDARY SCHOOL
MID-YEAR EXAMINATION 2015

SUBJECT : Mathematics LEVEL : Sec 2 Express
PAPER :2 DURATION : 1 hour 30 minutes
SETTER : Mrs Samsol DATE : 18 May 2015

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 Joss 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
.

At the end of the €Xamination, fasten all your work securely together.
The number of marks s 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 S printed pages (including this cover page)

[
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I Trapezium ABCD is similar trapezium PORS.
Given that AB=15cm, DC =12 cm, PO =10 cm and ZDAB="70".

p—
10
Q\_JP
R S
\)70‘
A > B
15

(a) Identify the side in trapezium ABCD that corresponds to the side QR in

trapezium PORS. (1]
(b) Find

(i) £ PSR, (1]

(ii) the length of RS. [2]

2 A park has an area of 6.4 km?. It is represented by an area of 0.4 cm’ on map A.

(a) Find the scale of the map in the form 1 : n. [2]
(b) The length of a road on map A is 11 cm. Find its actual length in km. (1]
(¢) Find the area, in cmz, of the park drawn on map B whose scale i1s 1: 50 000. [2]

3 (a) Car A travels at a speed of (4u’ + 3u) km/h for 2.5 hours.

Car B travels at a speed of (1” + 6u —1) km/h for 2 hours.

Find an expression in terms of u, for the total distance travelled by cars 4 and B.
Simplify your answer. [3]

(b) Given the formula P = , make a the subject. [3]

2a +1
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4 (a) Itis given thatx = 3 js aroot of the equation 5x? + jox— 6 = 0, where k is a constant.
(i) Find the value of £. [2]

(i) Find the other root of the equation. [2]

(b) Express f;l -2 as a single fraction. [3]
X'=x-6 x+2
S (a) Factorise fully
(i) 36x7 -16, [2]
(ii) 2pq—8p—20+5q. [2]
(b) Given that a7 —p? = 24 and a+b =8, find the value of 3a-3b. [3]

6 (a) Itis given that 4 is directly proportional to the cube of r.
Describe the change in the value of 4 when the value of r is doubled.
Show working to Support your answer. [2]

(b) disinversely proportional to x”" . The table below shows some values of x and
the corresponding values of d.

Find the value of » and ofa. ‘ [3]
"

trendyline Downloaded from SingaKids.com



7 Answer the whole of this question on a sheet of graph paper.

A ball 1s thrown from the top of a building.
Its vertical height &, in metres, above the ground at time 7 seconds during the flight is

represented by the equation s =20+ 5t —1>.

h

Some corresponding values of 7 and / are given in the following table.

t 0 1 2 3 4 5 6 7
h 20 24 26 p 24 20 14 6
(a) Calculate the value of p. [1]

(b) Using a scale of 2 cm to represent 1 second, draw a horizontal r-axis for 0 <7 <8.
Using a scale of 1 cm to represent 2 m, draw a vertical A-axis for 0 <4 <30.
On your axes, plot the points given in the table and join them with a smooth curve. [3]
(c¢) Use your graph to estimate
(i) the maximum height of the ball from the ground, [1]

(i) the ime when the ball is 18 m above the ground. [1]

(d) Explain how you can use your graph to estimate the time when the ball
hits the ground. [1]

(e) State the equation of the line of symmetry of the curve. [1]

trendyline Downloaded from SingaKids.com
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1 1
8 (a) Expand and simplify 3(5): + SJ - 2[5 X — 2), [3]

(b) Simplify
5¢’°b  10a
) —— 2
@ 9b%¢  3b (2]

2
(i) 2qu3qx2p p-3

. 3
q 4p® -9 o

—

~ End of Paper ~
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Answer Key
1(a) BC

1(b)() 110° (i) 8 cm

2(a) 1:400000 (b) 44km (c)25.6 cm’

5b—-P

3(a) (12u”> +19.54-2) km (b) a=
(a) ( u-2) (b) a T

4(a)(i) k =-13 m)x:—§

S5—x

by —
() (x=3)(x+2)

5(a)(1) 4(3x+2)(3x-2) (1) (g—=H(2p+5)

(b) 9

6(a) A increases by 8 times of the original value.

(b) 1.6
7(2)26  (c)(i)26.11026.3 (i) 53105.5

8(a) Sx? + 225479
47 3

2

a
b)(i) —
(Xﬂéc

aiy 27

trendyline

(d)7.5107.7 (e)x=2.5
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Mid-Year Exam 2015
Mathematics / Paper 2
Sec 2 Express

Setter : Mrs Samsol

Mark Scheme
Deduct 1 mark overall for no units given for 1(b)(i), 3(a) , 7(c)(i),7(c)(ii)

No Workings Marks Remarks
1(a) BC Bl B0 if CB is given
I6)0) | 2 PSR=2 aDC =180" - 70° int £ s) B0 if sum of quad is
_ . used.
= 110 Bl BO if incorrect
corresponding angle is
stated even if answer
given is 110"
1(b)(i1) RS PQ
CD 4B
R = M1
1215
RS = 10 x12
15
=8cm Al
2(a) 0.4 cm?: 6.4 km
1 em®: 16 km?
I cm: 4 km Ml
1 cm : 400 000 cm
1:400 000 Al
2(b) Actual length= 11 x 4 BO if no units or wrong
=44 km BI units
2{c) MapB: 1cm: 50 000 cm
lem: 0.5 km
1 em®: 0.25 km? MI
Map area = 64
0.25
=25.6 cm? Al A0 1f no units or wrong
units
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3(a)

Total distance

= 2.5(4u’ +3u)+2(u’ + 6u—1) Mi
= 10u” +7.5u+2u’ +12u -2 Ml
=(12u* +19.54 -2 ) km Al
3©) | ,_5h-a
2a+1
P(2a+1)=5b—a Ml
2aP+P=5b-a
. =5h—
2aP+a=5b-P M1
aP+1)=5h-P -
( factorisation)
0o 56— P
2P +1 Al
4@)(d) | 53)> +3k-6=0 Ml
3k=-39
k=-13 Al
4(a)(11) | 5x? —13x-6=0 If k = 13, give M1V for
(5x+2)(x=3)=0 Mi correct factorisation
2
x= “F or x =3 (reject) Al
4(b) x-1 2
xXX—x-6 x+2
B x-1 2 Mi
(x=3)(x+2) x+2 (actorise)
_ x=] _2x-3)
(x=3)(x+2) x+2
_ xX=]~2x406
B M1
=3)(x+2
(x=3)(x+2) (Correct
expansion)
_ S—x
(x—3)(x+2) Al
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5(a)(i) 36x° - 16
=4(9x* - 4) 2411
=4(3x+2)(3x-2)
5 | 2pg-8p—20+5¢ | Rearranging may be done |
=2p(qg-4)-5(4-¢q) M1 at the first step :
= 2p(g-4)+5(g-4) 2pq—=8p+59-20
= (g-4)2p+5) Al Z?Vi(gdgjzﬁ(q—ét) MI
1
2p(q=H[-5(4-q)] is
seen

5(b) a’—b’ =24
(@a+b)a-b)=24 M1
8(a—b)=24
a-b=3
1
3a-3b=3(a—b) M

6(a)

.

4 1s 8 times of the original value.
or A increases by 700%
or increases by 7 times .

6(b)

40=%
1

k=40
Subx=2and d=10 S

10=29

2"
2"=4=2 BI
n=2

40_8 B1

£
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7(a) p=26 Bl
7(b) Refer to graph G1:Correct scale
and correct
label of both
axes
G1:All points
plotted correctly
G1:Smooth
curve
7(c)(1) | 26.25 m ( Accept 26.1 10 26.5) Bl
7(c)(11) | 5.4s (Accept 5.31t05.5) Bl
7(d) Extend the graph until it meets the t-axis. Bl
The t-value is the time required.
7(e) 1=2.5 Bl
8(a) 1 (]
3[—x+5) —2(—,\'—2)
2 3
=3(lx2+5x+25j~2x+4 MI
4 3
=%x2+]5x+75—§x+4 M1
LS Al
4 3
8(b)1) | 54°h 10a
ob’c  3b
3
L) M
9*c 10a
6¢
Al
8(b)(11) 2pq+3qx2p2—p—3
g’ 4p* -9 -
- q(2p2+ 3) « (2p-3)(p+]) (factorization of
q (2p+3)(2p-3) numeiator)
_p+l M1
- g (factorization of
numerator)
Al
4
trendyline
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