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READ THESE INSTRUCTIONS FIRST

Wriwe your pame, class #nd indcx number in the spaces on th2 top of this page.
Write in dack blue or Dlack pen.

You may use a paacil for any diagrams or graphs.

Do not vse staples, paper clips, highlighters, glue or correctien [luid.

Answer ail questions.

I warking is reeded for any questien, it must be shown with the answer.

Omissiou of essential workitg will result in loss of inarks.

You ars expecied 10 use e scientific cajculaior te evaluate explisit numerical expressions.

If the degree of accuracy is nol speciiizd in the question, and if the answer is not exact. give the answer to
three significant figures. Give answers in degrees to one gecimel place.

For 7, use either your calculator value ot 3.142, unless the question requires the answer in etms of 7.

The number of marks is givea in brackels [ ] ot the end of cach question or part queslinm.
The 1012t numbzr of marks for this paper is 50
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Expand znd simplify
(a) 3x{x-93).

(b} 3(2x+1)y —(4x°+13)

i
f
Answess fa) {1 !
L)
; (b) [“}
2 Misgiventhat T=—4{p~ -q¢~}.
5
{a) Find the value of Twhen £=28,p= 1danc ¢ = 11.
i (b) Express « in teeme of 7, k and p.
|
Ansieers [0 .icacvenssissin meumsves ve e [

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




3.

Solve the simultaneous equations.

2x+5y=4
3x-2y=125

Answer x=

For
Examincr's
use

3]

[Turn aver



For

Ficewncrs

4

{4 Express as a single fraction in its simplest form
i 5
4x-7 3x+l
AFSWCE  6mm vcmemnmarmramasoin § a8 A3 SRR TS 3]
5 Solve each of the following equations.

(a}) (2x-1)(x+8) =0,
(b) y'-2y=5p+60

Answers (a) (1

15) (31




6 (2) Factorise x> -4.

For
Fxammer’s

(b) TIleance, find two prime factors of 6557. e

Answers e (1

7 Simplify each of the fotlowing.

@)« 4ab _2dab’
302 & 9b°

{b) /,-f]\y+3 x15y-12
£y ay’ 3

Answers () e 2]

(Tum over
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y is directly proportional to the square of x.
(a) Giventhat y= 12 when x= 0.2, find the equation fory in terms of x.

(b) Itisknownthaty = p for a particular value of x.
| Describe the changd in y when the value of x is doubled.

Answers fa) s s g o o e . (2]

) . 2]

9

A developer estimates that he needs 96 workers to build a house in 14 days.
(a) If he has 42 workers, how long would he take to build the house?

(b) If the house was to be completed in 8 days, find the additional number of men
necded to build the house.

Answers fa) ... .. days [2]

() .. ... men[2)

......
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10  In the diagram, quadrilaterals 4BCD and PDRQ are congruent.

BC =10cm, OR =17 cm, ZABC =68°, £DAB =135°and ZDRQ = 75°.

D
P

135°

\
AR

B 10cm C\ 750 7cm
R
Find
(a) stating your reasons clearly, ZPQOR,
(b) obtuse LADP,
(¢ CR
Answers (a)
(b)
(c)

..em [1]

(Turn over
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11 In the diagram, paralielogram PORS is an enlargement of the p;aralleiogram KLMN

KN =8 cm, NM=6cm and SR=13.8 cm. p
Feor Q

e / /
— /
g cm / /

N 6cm M { /
R

Find

(a) the scale factor of enlargement,

(b) PS,

(c) the area of parallelogram KLMN, given that the perpendicular height is 4.8 cm.

Answers (a)




12 Factorise completely )
nr
Fxaminer’s

(a) 2ab—abz +3azb, . nse
(b) 3x? +4x-39,

(©) 3pg+6py-2xy-2xq.

Answers ta) 1]
(b) (2
L © Fr  _L

[Tum over
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A map is drawn 10 a scale of 1 : 250 000.

(a) If the distance between two towns on the map is 12 cm, find the actual distance, in
£ ‘metres, fberwccn the two towns.
<

{b) A park has an area of 30 cm? on the map. Calculate, in square kilometres, the actual
area of the park.

(c) A path is represented by 3.4 cm on the map. Calculate the leagth of the path, 1 cim,
represented on another map with a scale of 1 cm © § km.

Answers (g 2]
(6) (2]
(2]

fe)_

_End of Paper-
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Answer key:

1a)

ib)
2a)
2b)

F -3

N
[y

6a

6b
Ja

7o

8a

8b
9a
9b
10a
10b
t0c
lla
11b
lic

12a

i2b
12c

i3a
13b
13c

Sx* -45xy

8x* +12x-10
420

q:-’r\/pz—-sz
B k

x=7,p==2
36-17x

(dx-7)3x+1)
1
X=— or x=-8
2
y=12o0ry=-5
{x+2)x—2)
79 and 83.
|

© 2at

Ty+3

Sy—4
y=300x7
y 154 times it original value.
32 days

72

82°

150°

3cm

2.3

18.4 cm

28.8 cm?

ab(2 —b+3a)
(3x+13)(x-3)
Bp-x)2y+q)
30000 m

187.5 km?
1.7cm

[Tum over



Beatty Secondary School

2016 2Exp P1 Marking scheme

a | sxz-9y) T | —
=35x° -45xy i B
b | 3(2x+1) - (4x? +13) .
| =3(dx? +ax+1)- 4x* 13 | M1
=12x? +12x+3-4x° =13 i
=8x’ +12x-10 iAl
2a 1 s . -
T'—'g(ZS)(M*-H‘) x
T =420 ' B
2b . —
T==k(p’-q¢") |
) . . ) i
ST | .
TZPZ—C’? M1
2 2 5T
q =p -
y o7
:i/ S =2
7 T Al
3
2x+Sy =4 ~ 1)
3X—-2y;:25 _(2')

eq(l}x3 6x+15y=12 -(3)

eq(2yx2 Gx—-4y =350 - (4)

eg(3)-(4)

15y - (-4y)=12-50
19y = -38

y=-2

sub y=-2 into eq(3)
6x+15(=2)=12
6x=12+30

6x =42

x=7

M1 (elimination o
substitution method)

Al

Al

(o)




[7b

7y+3 X15}1—12

(5y—-4) 3
_ 7y +3 X3(5}'—4) M
(5y-4)? 3
7y +3
N Sy—4 Al
t 8a y=lxt
! 5 M1
i 12 = £(0.2)°
; L 12=0.04k
i k=300
v =300x" Al
j& | p=300x
new  p =300(2x)? Ml
v =4(300x?)
y=4p
VIS 4 times its original value. Al
9a | 96 men> 14 days
! man > 1344 days M1
42 men > 32 days Al
9b | day - {344 men
8 days > 168 men M
Additional number of mcn
=168 -96
=72 Al
10a | £BCD
= ZDRQ
=75°
Z/IDC
=360° -135° - 68° — 75° Ml
= 8'2"(4 sum  of quad)
ZPOR
= LZADC
= 82: Al or B2

(with reason stated)




e Ao A e At . b et b )

i &
4x-7 3x+]
_ 3x+1-5(4x--7)
T (Ax- )32+ )
3x+1-20x+35

(4x--7)3x+1)

T (4x-13x+ 1)

Ve

52 | (2x-1){x+8)=0
2x-1=0 x+8=0
2% =] x=-8
1 -
*= 5 i B1 (both answers
o o f_must be correct)
55 | ¥y =2y=5y+60
¥ -2y-5y-60=0
L y'-1y-60=0 M1
“ (r=12)(3+5)=0 i M1 (factorisation).
' y=12=0 or y+5=0
y=z  r== AL
6a . x* -4
f = (x+2)(x-2) Bl
Gb | 6557
=812-22 N 1(application must
=81 +2)(81-2) " be seen)
=(83X79)
Hence, the two prime factors are 83 and 79. Al
Ta | 4ab 24ab’
©o13at o
_ ﬁfgx 9b° M1
3a®  24ab’
_ ]
T gl Al




10b | 82°+68°=150° B
10c | DR = BC = 10cm
DC =QR=7cm
CR=10-7 i
=3cm B
lia | 138 :
6 {
=23 =2
lib 1 PSSR }
KN~ NM j
PS=23x8
PS =184 cm ;fBl
Uc  Area of KLMN g
=6x48 | M1
=28.8 cm’ Al
123 | 2ab—ab® +3a%
= ab(2 - b+3a) Bl
12b § 53 +4x -39
:(31_’_13)(1_3) MI1Al or B2
12¢ 3pg+6py—2xy-xq
=3p(g+2y)-x(2y+q) ‘X‘l‘
=Bp-x)2y+q)
13a | Iem 12500 m ' M
12 cm : 12 x 2500
=30000 m Al
13b | lcm:2.5 km
tem?: 6.25 km? . Ml1(map scale)
30em?:30 x 6.25 !
= 187.5 km? | Al
3c | 1em: 23 km
34cm:34x25 .:
MU

= 8.5 km (actual tength)

Skm:1lcm

8.5

—x1

85km: 3

=1.7 cm

Al
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{b) Given thatZBDC =38°and ZCAD = 4x, find the valve of x.

1 The actual area of Sungei Buloh Wetland Rescrve is 1.3 km?2.
A scale of 1 cm represents 1.5 kin on the map.
5;7 Express the scale in the formof 1 : 1. {n
&
(b)  Calculete the area of Sungei Buloh Wetland Reserve on the map in cm?. 2]
2 The dimensions of a rectangle is (x — y)cm by {17 -2+ 1) cm
(a) Find an expression, in terms of x and y, for the area of the rectangie.
You are expected to expand and sumplify the area of this rectangle. (2]
(b) Given x=6 and y =1, calculate the arca of this rectangle. (1]
3  ABCDisarectangle. The diagonals AC and B0 intersect at the point M.
KL is aline that divides the rectangle into equal halves, and A/ is on KL.
A K
4x
M
o _AR°
= L C
(a) Write down twa triangles that are congruent to each other. 1

(2]




4 / (a)f mis inversely proportional to the cube of p.

It is known that m =9 for a particular value of p.

4

R Find the value of m when this value of p is tripled. 2]
\
{b) The table shows some corresponding values of xand &.
x 2 4 6
b 12 24 36
{i) Show that x and & are in direct proportion. 2]
(1) Sketch the graph of b against x. m
5 ,}"‘{7 lf~ az_f_‘lzf = 1} and a+h =4, find the value of 10ab (3]
b .
(b) /y/ Expand (2x —3)(2x +3). (11
(i) Hence, find the value of 397 x 403 without the use of a calculator.
Show your workings clearly. (2]
L
4'/6 Ali has.g.humber of $2 notcs, while Ken ha@humber of $5 notes.
(a) (i) [f there arc 8 notes in total, write down an equaticn involving
x and .
(1
(ii)  1f the total valuc of the notes is $25. write down an equation
involving x and y. m
(v Solve the two cguations in (a) to tind the vaiue of x and of y.
(3}

(Turn over



(a) Factorise completely

{i} 2x’~16x + 32. 2]
(i) 3x*-48 (2]
AL
.r}..[ﬂi‘-.’ &
A LA ‘ S .
(b) Hence, express thc/fOIlowmg, as a fraction in its simplest form
43
x+4 3x7-48 3]
' 3
(a) Simplify 258 x = 3
6x° x +6xp+9y
{b) Solve the equation ool ()
il x-4

(¢) Giventhat y= a
-Q

, express a in terms of b and y.

(3]




9

A strawberry box contains p strawberries. A lychee box contains 8 less iychees
compared 10 the number of strawberries™in a Strawherry box.
- i"

: N .
Therc are JE strawberries boxes and thrice as many lychee boxes.

(a) Write down in terms of y,
(1)  the number of lychees in one lychee box,

(i)  the tolal number of lychees m all the lychee boxes.

.....

-~

(b)  Show that the total number of strawberries and lychees is 2y*— 12

The total number of strawberries and tychees is 144.

(c) [Find the number of strawberries in onc box.

(d)  The profit from selling one strawberry box is ${0.9x + 2)

If the total profit of scliing all the strawberry boxes is $120,

find the valuc of x .

~ End of Paper ~

(3]

(2]



Mid-Year Exam 2016
Mathematics / Paper 2
Sec 2 Express

Setter: Cheong Boon Wee

Mark Scheme
Deduct 1 mark overali for no units given for Qlb, 2a.2b

1:150000

| B1
1(b
(®) Areaonmap:% M1
=0.578cm® ( 2sf) J Al
2(a) Arca of rectangle ) i
=(J:—y)(xz——21y+l) |
: M1
=x’-2x7y+x-xly+2xp' -y ’
:(x?-3x3y+x+2xy2—y)cm2 Al
2(b) Area of rectangle _
=6’ =3(6)2(1) + 6 + 2(6)(3)* — (1)
- =125cm’ Bi
3(a) ! Accept any one of
DAKM = ABKM ABAC =ADCA ] ! the combination.
) ' ¥
ADML = ACML AMABD = aBDC ‘
tl B1
3(b)
ZCAD =4x
90°-38° = 4x mi
52°=4x
x=13° i
- ¢ Al
4(a
42 Let hl:i,
P
9=L£
P
k=9p’ M1




m= —?p——: i
(3p) l |
_
27p° ‘ !
9 I :
Mm=—=- Al
27 3 ‘ .
4(b)(1)
! |
]_% =6 Show that the ° =6
2 X
24 - B2 for all values of
Vi 6 | corresponding b and
X
36 .
i Y .
6 Define the
constant =6
i Since b =6 = constant '
X
Hence x and b are in direct proportion
4(b)(31) ] o Accept if student:
b -Give the correct
: " | axes
-Straight line which
BI cuts the point of
origin
5 X
. /
5(a)* Accept if student
(a+b)1 - 42 M1 a{tcmptzto use
; ; (a~+2)
a’ +2ab+b" =16
@’ +b*+2ab=16
12+2ab=16 ) M1
201_3 =4
ab=2
10ab=10(2) =20 Al
5(bXi) (2x-3f2x+3)
= 4).'2 -9 B1




S(b)(ii) | 397x403 =(400-3)(400+ 3) o
= (2x200-3)(2x200+3) R §
= 4(200)’ —9
. =160000-9 ‘
‘ ~15999] ol
(6@ L xepoi | B1 T
_ . | _t _—
6(a)(ii) 2x+5y=25 B1 [
6(b) X+y=8 —ome (1) B _
2X +5y =25 e (2) ‘
F C = = YV  eccoccmcaa. e
rom(i?. x=3-yp (3) L M1
Sub () into (2): i
28~ y)+s5y=25 5
16-2p+5y =25 ‘
1643y =25
: 3y=9 ,
H y=3 %AI
Sub y=3tec (3):
x=8-3
_ Al
7(a)1) 257 —16x+32=2(x* —8x +16) M1
=2(x-4)° Al
7@ | 3x ~48=3(x’ —16) Ml
=3(x+4)(x—4) At




7(b) 4 3 ;
x+4 ‘ 3x? - 48 !
3 i
= 4 + M1- g
x+4  x+4)x-4) Factorisation
_A4AG3¥(x-4)+3 of expressions
3(x+4)(x-4)
[2x-45 :
= M1 |
3(x+4d)(x—-4) i
3(x+4)(x—4) Al
_ 4x-15
(x+4)(x-4) B
8(a) ‘
2x+6y . 9x”
6x°  x? +bxp+9)° M2-
. Factorisation
2(x+3y) O9x° .
= 5 : of expression
6x (x+ 3)7) and
. 20x) simplificatiou
2(x + 3y) of factors
_ 3
x+3y Al
8(b) dx42 2
1 x-4
(x—4)(4x+2)=22 Mt-
5 Expansion
4x" +2x—-16x-8=22
4x*-14x-30=0 M1
2x1—7x-15=0 Correct
IFactortsation
(2x+3)}x-5)=0
1
X = & or x=5 A
: 2 . -
8(c) 4a-7 M-
= -y Cross
Multiplication
by-ay=4a-7
by+7=4a+ay M1
Factorisation

by+7=ald +y)

by+7
a=

4+y

and isolation

Al




(0.9x+2)x6=120
54x+12=120
S.4x =108

x=20

Al

(y-8) B1 |
| |
3y Bt !
——(v-8 i :
2 0P | |
4 .é j
S(b) , 2
» 3 g
%(y) ¥ —2)—1 (y—3) -
_2’_1_+3y2—24y  Mi
2 2
_ 4y -24y
_ 2
=2y 12y Al
9(c) 2y" —12y=144 M- No Al awarded if |
2y’ —12y-144=0 Correct student [cave two
: values for y.
)’z—Gy—72=0 ; cquaticn
(y-120y+6)=0 M-
y=12 or y=-6 g Factorisation
There are 12 strawberries in one box. Al
9(d)
. 12
(0.9x+2)>(7=120 M1
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