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Answer ALL questions.

1. Written as the product of its prime factors 240 =2* x3x%5.

(@
(b)
()
(d

Express 168 as the product of its prime factors.
Find the LCM of 240 and 168, giving your answer as the product of its prime factors.
Given that 240k is a perfect cube, find the smallest possible value of k.

En Qi needs to pack 168 blue pens and 240 red pens into identical bags so that the pens are
equally distributed among the bags. Find the largest number of bags that can be packed.

Answer:  (a) [1]
(b) [1]
© [1]
@ bags [1]
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(a) Inthe number 64 X61, X is a composite number. If the value, correct to 3 significant
figures is 65 000,.ﬁnd the maximum value of X.

(b) A glass block has a mass of 53 grams, correct to the nearest gram.

Find the least possible mass of the glass block.

Answer: (a) X= 1]
(b) g [1]
The following table shows the temperature of four cities in United States at 11 00 on a particular
day.
Miami Chicago Washington Minneapolis
25 °C -2°C 8 °C -10°C

(a) Find the difference in temperature between the warmest and coldest cities.

(b) Find the average temperature for these four cities.

(c) It was found that the temperature of Chicago decreased by 0.3 °C every hour after 11 00.
Find the temperature at 15 00.

Answer: (a) °C [1]
(b) °C (1]
© °’C [2]
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4.  Solve the simultaneous equations.

x—2y=-3,
4x—-3y=8.

Answer: x=

y= [3]

5. (a) Lester bought an antique watch for $450.
When he sold it he made a profit of 160% of the cost.
Calculate the selling price.

(b) The length of each side of a square is increased by 30%.
Find the percentage increase in the area of the square.

Answer: (a) $ : [2]

(b) % [2]




x is directly proportional to y’.
x=108 when y=3.
Find

(a) an equation connecting x and y,

(b) the value of x when y = 5.

Answer: (a) [2]

(b) x= (1]

A sum of money was divided between A, B and C in the ratio 5: 6: 7.

If, instead, this money had been divided equally between them, A would have received an
extra $5.

What was the total sum of money?

Answer: 3 [2]

For
Examiner’s
Use



8. Factorise each of the following expressions completely.

(@ xy—3x+2y-6

®) 3m’n+15mn+18n

Answer: (a)

(b)

> @ Expand(lOr—%q][lOr+—;—q)

(b)

Express as a single fraction in its simplest form.

(x+2f x+2

Answer: (a)

(b)

2]
[2]

(2]
[2]
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10. Intriangle ABC,AB =15cm, BC=8 cmand AC =17 cm

(a) Explain why angle ABC is a right angle. C
(b) BAisproducedto D and AD=35 cm. 8 ¢
Find the length of DC. L£m
B
15cm
p 5cm
Answer: (a)
(1]
Answer: (b} cm  [2]
11. (a) Solve the equation3(x—5)-2=7—-(1-x).
(b) Solve the equation 3x* —14x+8=0
Answer:  (a) (2]
(b) . [2]

For

Use



4 For
12. Giventhat m= 1.

n-3 Use

(a) Find the value of m when g=12and n=6.

(b) Express g in terms of m and n.

Answer: (a) m= [1}

(b) (2]

13. In a 6-sided polygon, 3 of the interior angles are 85°, 95° and 105°.

The size of each remaining interior angle of the polygon is x°.
Find

(a) the sum of the interior angles of the 6-sided polygon,

(b) the value of x.

Answer: (a) . 1]

b) x= [2]




14.

(a) Construct triangle ABC where BC =7.5 cm and AC= 8 cm.
AB has already been drawn for you.

(b) Construct
i) thebisector of angle ABC,
ii) the perpendicular bisector of AB.

(¢) These two bisectors meet at Z.
Complete the statement below.

Answer:

(d) The point Z is equidistant from the lines and

equidistant from the points and

and

[1]

[1]
(1]

(1]

For
Examiner's
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15. The diagram shows a straight line which intersects the y-axis at A and x-axis at B.
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(a) Find the gradient of the line.

(b) Write down the equation for this line.

Answer: (a)

(b)

- END OF PAPER-
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Answer ALL questions.

Written as the product of its prime factors 240 = 2° x3x35.

For
Examiner’s
Use

(a) | Express 168 as the product of its prime factors.

() | Find the LCM of 240 and 168, giving your answer as the product of its prime factors.

(¢) | Given that 240k is a perfect cube, find the smallest possible value of k.

(@) | En Qi needs to pack 168 blue pens and 240 red pens into identical bags so that the pens are
equally distributed among the bags. Find the largest number of bags that can be packed.

a) 168=2*x3x7 [B1]
b) LCM= 2*x3x5%7 B1]
c}

240k =25 x3?x5?
(2¢ x3%5)k =2 %3> x5

_ 25%3*x5°
" [2*x3x5)
k=2*x3x5*
k=900 [B1]
d) HCF=2’x3
=24 [B1]

Answer: | (a) 1]
) [1]
© _ [1]
(@ bags | [1]




(a) | In the number 64 X61, X is a composite number. If the value, correct to 3 significant
figures is 65 000, find the maximum value of X.

For
Exarminer’s
Use

(b) | A glass block has a mass of 53 grams, correct to the nearest gram.
Find the least possible mass of the glass.

a) maximum value of X =9 [B1]
b) least possible mass = 52.5 [B1]
| .
Answer: |(a) [ X= {11

(b) g | (1]

The following table shows the temperature of four cities in United States at 11 00 on a particular
day.

Miami Chicago Washington Minneapolis

25 °C —2°C 8§°C -10 °C

(a) | Find the difference in temperature between the warmest and coldest cities.

(b) | Find the average temperature for these four cities.

(c) | It was found that the temperature of Chicago decreased by 0.3 °C every hour after 11 00.
Find the temperature at 15 00.

a) 25-—(-10)=35 °C [B1]

25+(-2)+(8)+(~10)

b) Average temperature =

4
_ 2
T4
=35.25°C [B1]
c) 11 00to 1500 =>4 hours
Temperature at 15 00 =-2 -4 (0.3) [M1]
i =-3.2°C [Al]
Answer: | (a) °C | [1]
N
i () °C 111]
(c) °C | [2]




4.

Solve the simultaneous equations.

x—2y=-3,
4x—3y=8.

Elimination method
x=2y=-3 ...(1)
4x—3y=8 ...(2)

(1) x4: 4x—8y=-12 ...(3)

3-@):
4x—8y—(4x-3y)=-12-8 IM1]
—8y+3y=-20
—5y=-20
y=4 [Al]
Sub y = 4 into (1),
x—-2(4)=-3
x=5 (A1}

Substitution method

x=2y=-3
x==3+2y...(1)
4x—-3y=8 ...(2)

Sub (1) into (2),
4(-3+2y)-3y=8
-12+8y-3y=8
5y=20
y=4

Sub y=4into (1),
x—2(4)=-3
x=3

(M1]

[Al]

[A1]

Answer: x=

[3]

(a)

Lester bought an antique watch for $450.
When he sold it he made a profit of 160% of the cost.
Calculate the selling price.

(b)

The length of each side of a square is increased by 30%.

Find the percentage increase in the area of the square.

a)

Selling price = %x 260 M1]

=$1170 [Al]

b) Let the original length of the square be x,

New length

New Area

percentage increase =

=1.3x

=1.3xx1.3x M1]
=1.69

0.69x?

2

x100%
x
=69% [A1]

Answer: [(a) | $

2]

(b)

%

[2]




x is directly proportional to y’.
x=108 when y=3.
Find

For
Examiner's
Use

(a) | an equation connecting x and vy,

(b) | the value of x when y = 5.

x=ky?
When x=108 and y =3,
(108)=%(3)
108
27
k=4 [B1]
x=4y? [B1]

x=4y’
x=4(5)
x =500 (B1]

Answer: | (a) [2]
B [x= (1]
A sum of money was divided between A, B and C in the ratio 5: 6: 7.
If, instead, this money had been divided equally between them, A would have received an
extra $5.
‘What was the total sum of money?
5 units + 6 units + 7 units = 18 units
18 units + 3 = 6 units [M1]
6 units — Sunits = 1 unit
1 unit =>$§5
18 units =>$5%x 18
=>$90 [Al]
Answer: $ [2]




Factorise each of the following expressions completely.

For
Examiner's
Use

@) | xy—3x+2y-6

) | 3m*n+15mn+18n

xy—3x+2y—6 = x(y—3)+2(y—3) [M1]
= (x+2)(y-3) [A1]
3mn+15mn+18n = 3nlm’ +5m +6) 1)
=3n(m+2)(m +3) [Al]

Answer: | (a) f2]
(b) (2]
@) Expand[l Or— % q][lOr + % q)
®) Express as -(—32)—2 ——i—z a single fraction in its simplest form.
X+ X
2
(lOr——é—q][lOr+%q] =(10r)* —[% gJ M1]
2
=1007* --L. Al
100r 55 [Al]
3 4 3—4(x+2)
- T == 5 1
(x+2)" x+2 (x+2)* (M1
_ 3—4x-8
(x+ 2)2
—4x-5
ey -
Answer: | (a) [2]
b) 12]




10.

In triangle ABC,AB = 15cm, BC=8 cmand AC=17 cm

For
Examiner's
Use

{a) | Explain why angle ABC is a right angle.

(b) | BA is produced to D and AD =5 cm.

DC?*= DB* +CB?
=202 +§2
=464

DC =21.540659
=21.5(03s.f)

Find the length of DC.
17cm
AC*=17?
=289 15cm
AB*+CB? =15% +8° D Sem 4
=289

\8 cm

Answer: | (a) | Since AC® = AB*+CB?, therefore by Pythagoras theorem,

AABC is aright angle triangle.

(1]

| Answer: [ () |

cm

(2]

11.

(a) | Solve the equation3(x—5)-2=7-(1~x).

olve the equation 3x° ~14x+ 8=
(®) [ Solve th ion 3x* ~14x+8=0

(x—5)-2=7-(1-x)
3x-15-2=7-1+=x
3x—17=6+x
2x=23

x=11.5

3x? —14x+8=0

(Bx—2)x-4)=0 M1]
(3x—2)=0 or(x—-4)=0

3x=12 or x=4

x=2 [Al]

Answer:

(a)

(2]

(b)

[2]




4q
n-3

Given that m=

For
Examiner’s
Use

(a) | Find the value of m when g=12 and n = 6.

(b) | Express g in terms of m and n.

a)
Whenn==6and g=12,

f4(125
m =.|—F
6-3
48
‘B -

V16
4 [A1]

||

I

(=

Il

[M1]

[Al]

Answer: | (a) |m=

(1]

b) | n= (2]
13. | In a 6-sided polygon, 3 of the interior angles are 85°, 95° and 105°.
If the size of each remaining interior angle of the polygon is x°.
Find
(a) | the sum of the interior angles of the 6-sided polygon,
(b) | the value of x.
Sum of the interior angles = (n—2)x180°
= 4x180°
= 720° [B1]
720° =85°+95° +105° + 3x° [M1]
720° = 285° 4+ 3x°
435°=3x°
x=145 [Al]
Answer: | (a) [1]
M) [x= 2]




14.

(a)

Construct triangle ABC where BC = 7.5 cm and AC= 8 cm.

AR has already been drawn for you,

(1]

For
Examiner’s
Use

(c)

Construct

i) the bisector of angle ABC,

(1]

ii) the perpendicular bisector of AB.

(1]

(d)

These two bisectors meet at Z.
Complete the statement below.

—— . S XK

P

Answer:

(d)

The point Z is equidistant from the lines

AB

and

BC and

equidistant from the points A

and

B

[1]




15.

The diagram shows a straight line which intersects the y-axis at A and x-axis at B.

.

For
Examiner's
Use

(a) | Find the gradient of the line.

(b) | Write down the equation for this graph.

a)
: o 8)-0) M1
gradient of the line, m = 0-C3) (M1]
=1 [Al]
b)
y=mx+c
y=1x+3
y=x+3 (B1]
Answer: | (a) {2}
(b) [1]
- END OF PAPER-
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(@)

(b)

(a)

(b)

Answer all questions.

15 blacksmiths can make 30 identical knives. Assuming all the blacksmiths work at the
same rate, find the number of identical knives 8 blacksmiths can make.

Urlwin runs 2.2km in 9 minutes and walks 200 m at an average speed of 4 km/h. -
Calculate

(i) the time, in minutes, he takes to walk the 200 m,

(i)  his average speed for the whole journey in kilometres per hour.

A two-digit number is such that the sum of its digits is %of the number.

When the digits of the number are reversed and the number is subtracted from the
original number, the result obtained is—27.
Find the original number. e

) Write down the next two terms in the sequence 1,3, 6, 10,15 ...

(ii) Write down an expression, in terms of 7, for the nth term in the sequence.
1,3,6,10,15 ...

The length of x m of a basketball court has a perimeter of 50 m.

(a)
(b)

(©)
(d)

(a)

(b)

Find an expression, in terms of x, for the breadth of the basketball court.

1t was given that the area of the basketball court is 150 m’.
‘Write down an equation in x to represent this information, and show that it reduces to
x*=25x+150=0.

Solve the equation x* —25x+150=0.

Find the breadth of the basketball court.

2 3
Simplify 2% 82
y

()  Factorise 7p® —28 completely.

Tp* -28

ii Bence, simplif .
(i) plify 2 12p

[2]

(1]

2]

4]

(1
[2]

[1]
(1]

(2]
(1]

(2]

[2]

2l



(a). Solve the inequality 2x—25>18+8x .
(b) Hence write down the greatest odd integer value of x which satisfies 2x—25>18+8x

(c) Aboat can ferry a maximum of 25 passengers across the river. Find the minimum
number of trips that a boat must make to ferry 243 passengers.

ABCD is a parallelogram with AB = 10.6 cm and AD = 15.2 cm. ZBAE = 18° and
ZECD =60°.

Find B E C
60°

(@) <£ABC, 10.6

(b) <DAE, 18

(c) the area of parallelogram ABCD, A 152 D

given that its height is 9 cm.

Diagram 1 shows an oil tank which is made up of half of a cylinder of radius 1.2 m joined to
a cuboid of side 4 m by 2.4 m by 2 m.

. 1.2m

Izm

Di 1
o LA
(b) The tank is filled with petrol. 4m

(a) Calcnlate the total surface area of the outside of the tank. /

(i) Calculate the amount of petrol needed to fill the tank in m°,

(i)  All of the petrol from the tank will fill up an underground storage tank
completely.
The storage tank as shown in Diagram 2 is a prism whose cross-section is a
trapezium.
The lengths of the parallel sides of the trapezium are 4 m and 3 m.
The depth of the storage tank is 3.2 m

Calculate the length of the underground tank.

Diagram 2

[2]
(1]
[2]

[1]
[1]
(2]

[4]

(3]
3]



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

Stevie kicks a soccer ball vertically upwards.

The height, k metres, of the ball at ¢ seconds after it leave the ground is given by the formula
h=24t—4t%.

The table below shows somé values of ¢ and the corresponding values of 4.

t 0 1 2 3 4 5

h 0 20 32 m 32 20
(a) Find the value of m. 1]
(b) Using a scale of 2 cm to represent 1 second, draw a horizontal t-axis for 0<z< 6. 31

Using a scale of 2 cm to represent 5 metres, draw a vertical 4-axis for 0<h < 40.
On your axes, plot the points given in the table and join them with a smooth curve.

(©) Use your graph to find

@ the greatest height of the ball above the ground, - m
(ii) the length of time for which the ball was more than 20 metres above the 2]
ground,
(iii) the time taken for the ball to hit the ground again. [1]
—END OF PAPER -
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(@

(b)

(a)

(b)

Answer all questions.

15 blacksmiths can make 30 identical knives. Assuming ail the blacksmiths work at the
same rate, find the number of identical knives 8 blacksmiths can make.

Urlwin runs 2.2km in 9 minutes and walks 200 m at an average speed of 4 km/h.
Calculate

@) the time, in minutes, he takes to walk the 200 m,

(i)  his average speed for the whole journey in kilometres per hour.

A two-digit number is such that the sum of its digits is :lt-of the number.

When the digits of the number are reversed and the number is subtracted from the
original number, the result obtained is—27.
Find the original number.

@) Write down the next two terms in the sequence 1,3, 6, 10,15 ...

(i)  Write down an expression, in terms of n, for the nth term in the sequence.
1,3,6,10,15 ...

The Jength of x m of a basketball court has a perimeter of 50 m.

(a)
(b)

(©
(d)

(@)

(b)

Find an expression, in terms of x, for the breadth of the basketball court.

It was given that the area of the basketball court is 150 m”.
Write down an equation in x to represent this information, and show that it reduces to
x2 -25x+150=0.

Solve the equation x* ~25x+150=0.

Find the breadth of the basketball court.

2 3
Simplify 2%+ &
y y

(i  Factorise 7p° ~28 completely.

7p* —28

2

it Hence, simplif .
(if) plity  1p

(2]

(1]

2]

(4]

(1}
(2]

(1]
(11

(2]
(1]

[2]

[2]

(2]



{a) Solve the inequality 2x—25>18+8x
(b) Hence write down the greatest odd integer value of x which satisfies 2x—25>18+8x

(c) Aboat can ferry a maximum of 25 passengers across the river. Find the minimum
number of trips that a boat must make to ferry 243 passengers.

ABCD is a parallelogram with AB = 10.6 cm and AD = 15.2 cm. ZBAE = 18° and
ZECD = 60°.

Find B E C
60°

(a) <ABC, 10.6

() <DAE, 4

(c) the area of parallelogram ABCD, A 152 D

given that its height is 9 cm.

Diagram 1 shows an oil tank which is made up of half of a cylinder of radius 1.2 m joined to
a cuboid of side 4 m by 2.4 m by 2 m.

(a) Calculate the total surface area of the outside of the tank. [ {2
IZ m
Diagram 1
. agaml | S am
(b) The tank is filled with petrol. 4m

(1] Calculate the amount of petrol needed to fill the tank in m’.

()  All of the petrol from the tank will fill up an underground storage tank
completely.
The storage tank as shown in Diagram 2 is a prism whose cross-section is a
trapezium.
'The lengths of the parallel sides of the trapezium are 4 m and 3 m.
The depth of the storage tank is 3.2 m

el bl gt

[2]
[1]
[2]

[1]
[1]
[2]

[4]

(3]
(3]

Calculate the length of the underground tank.

3.2m

Diagram 2




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

Stevie kicks a soccer ball vertically upwards.

The height, # metres, of the ball at ¢ seconds after it leave the ground is given by the formula
h=24t — 41>,

The table below shows some values of ¢ and the corresponding values of 7. -

t 0 1 2 3 4 5

h 0 20 32 m 32 20
(a) Find the value of m. [1]
(b) Using a scale of 2 cm to represent 1 second, draw a horizontal z-axis for 0<¢<6. [3]

Using a scale of 2 cm to represent 5 metres, draw a vertical h-axis for 0<h<40.

On your axes, plot the points given in the table and join them with a smooth curve.

(¢) Use your graph to find

@ the greatest height of the ball above the ground, [1]
(ii) the length of time for which the ball was more than 20 metres above the 2]
ground,
(iii) the time taken for the ball to hit the ground again. [1]
—END OF PAPER -~



Sec 2 Express Mathematics Mid-Year Examination 2014
Paper 2 Marking Scheme

On No | Working Marks
| 1(a) 15 carpenters => 30 knives
1 carpenter  => 2 knives [M1] M1 for 1 carpenter => 2 knives
8 carpenters =>2x8
= 16 knives [A1] Al forl6
OR

Let C represent the number of carpenters and x
represent the number of knives made

Number of carpenters (C) is directly proportional to
the number of knives made (x).

C =kx
15 =k (30)
k =0.5 [M1] Mlfork =0.5
C =05x
8 =05=x
x =16 [Al] Al for 16
® | e taken = %%

=005h

= 3 minutes [B1] B1 for 3 minutes
Total distance =24km
Total time taken =12 min

= 0.2 hours
2.4

Average speed = o2 M1]

#3557
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ones digit be y.

Then the original number is 10x + y,

The number obtained when the digits of the original
number are reversed is 10y + x.

x+y=%(10x+y)

4(x + y)=10x+y

4y—y=10x—4x

3y=6x

y=2x...(1) MI1]

Ml for y=2x
(10x+ y)}- (103 + x)=—27




9x-9y=-27 ...(2) [M1] Ml for 9x -9y =-27
Substitute (1) into (2),
9x —-9(2x)=—-27 M1} M1 for 9x - 9(2x)=-27
-9x=-27
x=3
Substitute x = 3 into (1),”
y=2(3)
y=6 [Al] Al for y=6
2(b)@) | 13" term in the sequence =38 - 12(4) Bl for- 10
2(0)3) | nln+1)
2
3@) Breadth of the court =
=25-x [B1]
Blfor25-x
3(b) Area of the basketball court = length x breadth
150 = x(25- x)
150 = 25x - x*
2 =
¥ — 955 +150 =0 B1] Bl for x* —25x+150=0
3(c) x* —25x+150=0
(x—-10)(x—-15)= M1] M1 for (x-10)x-15)=0
x—10=0 or x-15=0
=10 =15 Al
* ¥ AL At for =15
3(d) Breadth of the court = 25—(15)
= 10 [Bl] B1 for 10
@ |2t é6x3 P
y ¥y M1 for <% X-—y—s—
y X
= j‘g— [Al] Al for -4—)1
x x
2 - 2 _
40) | 7p*-28 = 1(p?-4) [M1] M for 7(p* - 4)
= Hp+2)p—-2) [Al]




Al for 7(p+2)(p -2)

4(c)

5(a)

Tp* =28 _(p-2)p+2)
p*+2p p(p+2)
_p-2)
p
72
p

(M1}

M1 for 12— 2)p +2)
plp +2)

Al for 7—-—2—
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—25-1828x-2x —6x243 [M1] M1 for —4326x or —6x 243
—~4326x  [M1] x5:§§ [A1]
~43 —43
%3:2;{ (Al] Al for—6—2x or x.<_—6—
5(b) —43
xXSE—
6
x£-7.1666
greatest odd integer value of x= ~9 [B1] Bl for x=-9
5(c) Let the number of trips be x,
25x> 243 [M1] M1 for 25x > 243
243
x> —
25
x>972
minimum value of x = 10 A1 Al for x=10

6(a)

ZABC =180° - «£BCD
= [80° - 60°
=120°

Bl for ZABC =120°

6(b)

ZDAE = /BAD —18°
= 60°—18°
=42°

[B1]

Bl for ZDAE =42°

6(c)

Area of parallelogram ABCD = 15.2x 9
= 136.8

M1 for 25x > 243
Al for 136.8




Surface Area of the cubmd

A=2(2.4%2)+2(4x2)+(4x2.4) M1] M1 for
A=9.6+8+9.6 A=2(24x2)+2(4x2)+(4x2.4)
A=2172
Surface Area of the half cylinder
A=%(2.4><7:x4)+7r(1.2)2 M2] M1 for A=%(2.4x wx4)
A=6.24% M1 for A=7(1.2)°
Total Surface area = 27.2 + 19.604
=46.804
=46.8 (tO 3 S.f) [Al] Al for 46.8
7(b)i) | Volume of the cuboid
V=2x24x%x4
V=192 M1} M1 forV =2x2.4x4
Volume of the half cylinder
V-——%n'(l.z)z x4 M1] M1 for V =%n:(1.2)2 x4
V =2.88%
Volume of the tank
V=192+288%
V =282 (to3s.f) [A1] Al for28.2
Or
Volume of the tank
M2 for
V= [(2.4 «2)+ 1 .2)2]x4 M2 :
2 1% =[(2.4x2)+—7£(1.2)2}x4
V =28.248 2
V=282(to3s.5) [A1] Al for28.2
7(b)(ii) | Area of trapezinm
A=12(3+4)x3.2= 11.2 [M1] M1 for A=%(3+4)x3.2
h=128.248+11.2 [M1] M1 for h=28.248+11.2
—252m [Al] Al for 46 8
S(a) Whent—3, Bl for m—36
h = 24(3)-4(3)’
h=36
7(b)
7(cXi) | t=3and 2=36 B1 for both correct answer
7(c)(ii) | Length of time = 5—1 B2




=4 sec

7(c)(iii)

B1
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