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ANSWER ALL QUESTIONS ( 40 marks )

1 Given that 72000 =2° x 3% x5* and 135000 = 2° x3*x 5", find the largest integer that is a factor
of both 72 000 and 135 000.
Answer [2]
2 Consider the following_numbers.
. ¥3, 2. 3 =m 5 23 Sl
(a) Identify the prime number(s).
(b) Identify the number(s) that are not rational.
Answer () [1
Answer (b) (1]
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Solve the equation (x + 3)? = 49.

Answer (2

4 The lowest common multiple of 60. 156 and » is 10920. Find the smallest possible value of n.

60=22x3x5
156 = 22 x 3 x 13
10920 =23 x3x5x7x13

Answer n = (2]

3
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5 In a particular factory. a machine takes 5 minutes to churn out a stitched book. How many
machines are needed to churn out 50 stitched books in 10 minutes?

Answer machines [2]

6 Using special identities} evaluate 99 x 101.

Answer (2]
7 Express each of the following as a fraction with a single denominator.
11
a) —+—
@ x 3x
Answer (a) [1]

4
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7 (b) Z+2x
X

Answer (b) (2]

8—16x
4x

8 Solve the equation x—=5 =

Answer [3]
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9 For the following graph. state the equations of

(a) Line 1,

(b) Line 2.

Answer (a) (1]

Answer (b) (2]
6




10
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Solve the following pair of simultaneous equations.

2x+y =10
y—2x=12

Answer X = y= [3]
[1  Expand and simplify each of the following expressions.
@ (x—1)2x-1)
) —(4—y?) +2y* +5
Answer (a) [2]
Answer (b) [2]
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12 If P is inversely proportional to the square root of O and P = 2.5 when Q = 4, find
(a) an equation connecting P and O,
(b) the value of Q when P = 10.
Answer (a) [2]
Answer (b) (2]
13 Factorise the following expressions completely.

(a) 4x*+2x—12

(b) p*—3p+pqg—3q

Answer (a) _ [2]

Answer (b) [2]
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14 (a)  Factorise x2 + y? + 2xy.

x24y2—z2+42xy
x2—(y2+z2-2yz)

(b) Hence, simplify

Answer (a) [1]

Answer (b) (3]

End of Paper |
~Persisting~



BBSS/SA1:2016 Sec2E-Maths Paper 2

Class Register Number Name

Bukit Batok Secondary School

First Semestral Examination 2016

BUKIT BATOK  :
SECONDARY SCHOOL

Secondary 2 Express

MATHEMATICS

Paper 2 Date | IMay 2016
Time 0945—11 15

1 hour 30 min
Additional Material: Writing Paper & Graph Paper

READ THESE INSTRUCTIONS FIRST

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

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

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 60.

For Examiner’s Use

This document consists of 4 printed pages.

HOM ~ Persisting




BBSS/SA1:2016/Sec2E/Maths/Paper ?

Answer all questions (60 marks)

. .~ 3a%’b _ 9ab o
1 Simplify = [3]
2 (a) The table below shows some values of the variables M and N. It is given that [3]

M is directly proportional to the cube of V.
Find the values of x and y.

M 4 X 256
N 2 4 y

(b) 3 taps are used to fill an aquarium. If one more tap is used, the aquarium can be  [3]
filled 6 minutes earlier. Assuming that water flows out from all the taps at the
same rate, how many more taps should be deployed so that the tank can be
filled 15 minutes earlier?

3 Expand and simplify the following expressions.
@  (2x+5y)(3x —2y) + (x — 2y)? (3]
(b) 2(3a — b)(5a — 2b) — 3a(2a — 3b) [3]
4 (a) Solve the following simultaneous equations. (4]
3x+y=3
2 _1
3x+y o v
1
(b) A two-digit number is such that the sum of its digits is > of the number. (4]

When the digits of the number are reversed and the number is subtracted from the
original number, the result is 36. Find the original two-digit number.

HOM ~ Persisting
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5 (a)  Factorise x3 — x2 — x + 1 completely. i [3]
(b) (1) Factorise p? — 169. 2]

(i1) Hence, find two factors of 731, other than 1 and 731. [3]

6 (a) A rectangle has a length of (x + 3) m and an area of (x? + x — 6) m?. 2]

Find an expression for the breadth of the rectangle and simplify.

(b) For a secondary 2 VIA trip. some form teachers and students walked 500 m from the
school to a bus stop (so as to board a bus) at an average speed of x km/h. After the VIA
activity, they returned by the same route and walked from the same bus stop back to
school, but at an average speed of 5 km/h slower than the earlier trip.

(1) Express, in terms of x, the time in hours that the team took for the M
return journey.

(i) 'Given that the difference between the two times was | minute, form an [3]
equation in x and show that it reduces to x> — 5x — 150 = 0. . . °

(iii)  Solve the equation x> — 5x — 150 = 0 . [2]

(iv)  Find the average speed (in km/h) of the return journey from the bus stop  [1]
to school.

Note: Total Distance = Averagé Speed x Total Time

5 1 . - :
7 (a) Expr.ess (Zx—3)(x12) = 212)(3%-1) as a fraction in its simplest form. [3]
3 2 1 -
®)  Solve 3 T2 120 4]
. 2t-p
(c) Make ¢ the subject of the formula § = —t—: [3]

HOM ~ Persisting
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8 Answer the whole of this question on a sheet of graph paper.

x
The variables x and y are connected by the equation y = —;"—ZA‘ and some corresponding

values are given in the following table.

X -1 0 0.5 | 2 3 a 5 6
y 2.5 0 -09 | -1.5 ~2 -1.5 0 25 b
(a) Calculate the value of @ and of b. (2]
x”
(b) Taking 2 cm to represent | unit on each axis, draw the graph of y = ) —2X [3]
* for values of x in the range —1 < x < 6. .
(© Find, from the graph,
(i) the value of y when x = 4.7, [1]
(i1) the values of x when y = —1. [1]

(d) On the same axes, draw the graph of the straight line p =2 — 2 and use your graphs to
. 2

x’ %
solve the equation — —2x=2—— (3]
3 %

4L

End of Paper

HOM ~ Persisting
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ANSWER ALL QUESTIONS (40 marks )

Given that 72000 = 25 x 3% x 5% and 135000 = 2" x 3" x 5" find the
largest integer that is a factor of both 72 000 and 135 000.

HCF =23 x 32 x 53 M1

Answer 9000 Al [2)

3 Solve the equation (x + 3)? = 49,

x+3 =47 M

Answer x = =10 _or x =4 Al [2]

Consider the following numbers. .

1,v3.2,3,.1.5.23, 51

(a) Identify the prime number(s).

(b) Identify the number(s) that are not rational.

Answer (a) _ 2,3.5 23 Bl [I]

Answer (b) V3.n Bl [1]

4 The lowest common multiple of 60. 156 and 2 is 10920, Find the smallest possible

value of 1.

60 =2*x3x5
156 =2 x3x 13
10920 = 2' x 3 x5 %x7x%x 13

Smallest n = 2% x 7

Answern=_56_ Al (2]
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In a particular factory, a machine takes 5 minutes to churn out a stitched

book. How many machines are needed to churn out 50 stitched books in 10
minutes?

No. of machine(s) Time (minutes) No. of pair(s) of jeans
| 10 2
25 10 50

M1 for working

Answer 25 Al machines [2]

6

Using special identities, evaluate 99 x 101.

101 x 99 = (100 + 1)(100 — 1) M1

=100 ~ 12

Answer 9999 Al

7

Express each of the following as a fraction with a single denominator,

I
(a) —+
X 3x
4 ;
Answer (a) = B1 [ 1]
3x
2
(b) —+2x
X
2 2 | 2x?
—+2x ==+ — M
X X
2(x%+1) 2x2+2
Answer (b or Al 2]
X X

x = 5 = 8—10x

Solve the equation

4x
" 8-16x
x—5=
. 4x
2-4x
x—-5=
X

x*=5Sx+4x—-2=0 MI (for simplilying to quad. Egn. i.e. no more

fraction)
xX2=x-2=0

(x=2)(x+1) =0 M (correct Factorization)

Answer v =2 AlL_or x
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9 For the following graph, state the equations of

. (a) Line 1,

(b) Line 2.

(b) gradient = 2 M

I Expand and simplify each of the following expressions.

(a) (x=1)(2x-1)
(b)y —(4—=y®) +2y*+5
(a) (x—1QRx—=1)=2x*—x—=2x¢+1 M
(b)) —(4—-yH)+2y*+5=—4+y* +2y° +5 M1
at=3x 1l AL [2]

Answer (a)

S Answer(a) _ y=-—1 Bl [
Answer(b) __ y=2x+1 Al [2]
10 Solve the following pair of simultaneous equations.
2x +y = 10--mcmememencmann (n
Y = 2x = 12-mcmmeeenenas +-==-(2)
Eqn (1) —eqn (2)
4x = =2 M1 ftor first correct
elimination/substitution
Answer  x = —=0.5__Al y =11 Al 13]

Answer(b) 3yt 1 Al 2]
12 If P is inversely proportional to the square root of Q and P = 2.5 when Q = 4,
find
(a) an equation connecting ” and Q.
(b) the yalue of Q when P = 10.

(a) P\/—(j*—- k

k=25xVd=5 MI fork =5

(b) PJQ =5
10/ =5

\/_Q—:El MI

Answer (a)  PJQ =5 AL 2]
1
Answer (b) Q=- Al 2]
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13 Factorise the following expressioﬁns completely. 14 (a) Factorise x2 + y2? + 2xy.
(a) 4x% 4+ 2x - 12 . i xt+yl-zta2xy
. (b) Hence, simplify R TerEEIE

(b) p?—3p+pq—3q

(a)4x? +2x—12 =2(02x*+x—-6) - (@) X%yt t2xy = (x +y)? B
A

r?"><—23 B x24y?-z242xy _ (x+y)¢-z*

. - : NI (for denomerator)
(b) x2—(y%+z2-2y2) x2—(y~2)? (for denomeratc

=3x +4x x - (M1 for cross method or

multiplication frame)
(xty-z)(x+y+2z) il e el Tulan
= ' K » identity
(b) p2_3p+pq—3q =p(p-3)+q@p-3) M1 . -(y-2)]lx+(y—2)] M (Tor prmg identity
. at =Db% = (a=Db)(a+Dh))

Answer (a) _2(2x = 3)(x +2) Al [2]

. _ (xt+y-z)(x+y+2z)
T (x=y+z)(x+y )

Answer (b) _ (p=3)(p+q) Al_[2]

X+y+z

Answer
X=y+z
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ANSWER ALL QUESTIONS ( 60 marks )

... 3a%b _ 9ab .
Simplify T [3]

3ab | 9ab _ 3a?b y 8bc3
4c  8bc3 T 4c 9ab
_ 2abc?
T3

M

M1 (working for dividing)
Al (final answer)

2(b) Let the number of taps used be A and the time taken to fill
the aquarium be T. Let the number ol extra taps to be deployed be x.

NT =k

3T = 4(T - 6)

T =24

IxX24 =1k

k=72

(3+4+x)(24 —-15) =72

X =5

MI

M1

The extra number of taps to be deployed is 5. Al

The table below shows some values of the variables A/ and V. Itis [3]
given that M is directly proportional to the cube of V.
Find the values of x and .

M 4 X 256

N

9
=

A‘..

3 taps are used to fill an aquarium. If one more tap is used, the [3]
aquarium can be filled 6 minutes éarlier. Assuming that water flows out
from all the taps at the same rate, how many more taps should be
deployed so that the tank can be filled 15 minutes earlier?

(a) M = KkN3
4 = |23
k=05
M =05N3 ™I

x =32 BI y=8. BI

Expand and simplify the following expressions

(a) (2x 4+ 5y)(Bx = 2y) + (x = 2v)*

(b) 2(3a = b)(5a = 2b) = 3a(2a = 3b)

3(a) (2x + 5y)(3x — 2y) + (x — 2y)*
= 6x% —dxy + 15xy — 10y + x* — 4xy + 1y’

= 7x% + 7xv — 6y*

3(b)2(3a = b)(5a - 2b) = 3a(2a = 3b)
= (6a — 2b)(5a — 2b) — 6a® + 9ab

=30a? - 12ab — 10ab + 4b* — 6a* + 9ab
= 24a* — 13ab + 4b*

NTOMI

Al

M1 expand right ()

M expand left (s
Al
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(a) Solve the following simultaneous equations. 4
3x+y=3
2 _ 1
3x+y - b%
(b) A two-digit number is such that the sum of its digits is z [4]

of the number. When the digits of the number are reversed and the
number is subtracted from the original number, the result is 36.
Find the original two-digit number.

4(a) 3x+yp=3 it
2 =1 = 2y =3x + 2
oy S y=3x+y (2)
From (2) y = 3x (3) M1
Substituting (3) in (1)
3x+3x=3 VI
o
X = 5 Al
; 1.
Substitute x = 5 in(3)
1
y = 1; Al
4(b) Let the original two-digit number be 10x + y.
x+y=$(10x+y) , ()

ML (first correct eqn
formed)

10x +y — (10y + x) = 36

9x — 9y = 36 _
xX=y+4 ' (2)

Substitute (29 in (1)

y+at+y=-[10(y +4) +y]

M (first correct

substitution/elimination)

y=4
x =8 Al for both xand y
The original two-digit nuniber is 34, Al
3 (a) Factorise x® — x? — x + 1 completcly. (3]
(b) (i) Factorise p? —169. . (2]
(ii) Hence, find two factors o' 731, other than 1 and 731. [3]
5(a) ext—x+1=x*(x=-1)=(x—-1) MI
=(x=1@*=-1) M
=(x=1D%x+1) Al
S5(b)(i) p* =169 = p? —132 Mi
=@-=13)(p + 13) Al
S5(b)(ii) let p* =169 = 731
pt =900 M
p =30 (we reject =30 = for factors. we only take positive
values)
2731 = (30— 13)(30 + 13) MI
Fwo Tactors, other than T and 731, are 17 and 413 Al
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6 (a)

(b)

A rectangle has a length of (x + 3) m and an area of' (x*+x—=6) m".
Find an expression for the breadth of the rectangle and simplity. (2]

For a secondary 2 VIA trip, some form teachers and students walked 500 m

from the school to a bus stop (so as to board a bus) at an average speed of x km/h.
ARer the VIA activity, they returned by the same route and walked from the same
bus stop back to school, but at an average speed of 5 km/h slower than the earlier

trip.
()

(i)

(iii)

(iv)

Express, in terms of x, the time in hours that the team took for the (1]
return journey. '

Given that the difference between the two times was | minute, form an (3]
equation in x and show that it reduces to x? = 5x - 150 = 0.

Solve the equation x? = 5x = 150 = 0. 2

Find the average speed (in kn/h) ol the return journey front the bus [1]
stop to school. ’

Note: Total Distance = Average Speed x Total Time

6(a) x2+x—6=(x+3)(x-2) M1 (for factorisation)

Breadth of rectangle isx —2m. Al

6(b)(i) %%h BI
v 0.5 0.5 1
6(b)(i1) —~ T MI
05x-05(x=5) _ 1 -
x(x=5) 60
60(2.5) = x% — Sx M

x?=5x—-150=0 (shown)

G —15)(x +10) =0 Ml

6(b)(iin
=15 or x=-10 Al (do not reject)
6(b)(iv) Average speed of return journey is 10 km/h. Bl

7(a)

(a) Express as a fraction in its simplest form. 3]

(Gr-7)(x+2)  (x+2)(3x-1)

(b)Solve—3———2—-=l. [4]

X+3 x+2 12

) . 2-p
(c) Make 1 the subject of the formula s = ,—-'- [3]
i

5 1 S(3x—1)—(2x-13)

= = M
(2x=3)(x+2) (x+2)(3x=-1) (2x=3)(x+2)(3x=1) l
15x=h=2x#4
= e M
(2x=3)(x+2)e3x-1)
13x-2
= —— Al
(2x=3)(x+2)(3x=-1)
3 2
xX+3 x+2 - 12
3(x+2)=2(x+3) 1 ;
s ( =— M I (same denominator)
(x+3)(x+2) 12

123x + 6 —2x = 6) =x* + 51+ 0 M

X =Tx+6=0
(x—6)x—1)=0

M (Tactorised form)

ry=1 or X =0 AL (lor both)
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7(c)

2 _ 2-p ' M1 (for squaring both sides)

S P ——

t=q

sit—s¥q=2t-p

sit—-2t =s%q—p

t(s?=2)=s%q-p M1 (for factorizing )

2.8 Al




2 _ 2-p
t-q

sit—stq=2t-p

sit—2t =s%q—p

t(s?=2)=stqg—-p

a-p

[ —
st-2

M1 (for squaring both sides)

M1 (for factorizing 1)

Al

HBSS NA1:2016-See 2l Maths Paper?
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