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The Venn diagram below shows sets P, Q, and R. Given that the universal set
&=PUQUR. Shade the region representing

Q) ANB'
(i) A'n(BUC)

[ 3 marks]

Answer:

(i)

(i)
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Using factorisation, solve the following quadratic equation x> —4 = % (X+7).

[4 marks]

Answer :

Calculate the value of m and n that satisfy the following simultaneous linear equations:

2Zm+n=3
m—inzl
2

[4 marks]
Answer :

Diagram 1 shows a right prism with a horizontal rectangular base ABCD. EFGH is a
square. The plane AEHD is vertical and the uniform cross-section of the prism is the
trapezium AEFB.

[4 marks]

B

Diagram 1

Calculate the angle between the plane AHGB and the plane ABFE.
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State whether the following statement is true or false.

acq{abc}tand 3>-7

[1 marks]
Complete the following argument.
Premise 1 :
Premise 2 : X"+ X isnot a quadratic expression.
Conclusion: n =2,
[2 marks]

Make a general conclusion by induction for the number sequence 11, 23, 43, 71,

which follows the following pattern.

11= 4(12)+7

[2 marks]
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Diagram 2 shows a right prism. Trapezium PQRS is the uniform cross section of the
prism. PQ and SR are parallel sides. PS is perpendicular to PQ and SR. A cylinder of
diameter 14 cm and height 15 cm is taken out of the solid as shown.

S 48 cm R
15¢ | T
P |2 |
\ /
N\ /
~ _’/
16 cm — —— — — — — = G
—~ -~
~
E 32cm F
Diagram 2

Using nz%, calculate the volume, in cm?®, of the remaining solid.

[4 marks]
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7 In Diagram 3, O is the origin. PQRS is a parallelogram.

y
4 Q (6.9)
P
0 R X
S
Diagram 3
Given OS = 20P.
(@) State the equation of the straight line QR. [1 marks]

(b) Find the equation of the straight line PQ and hence, state its x-intercept.

[4 marks]
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10

8 (@) Aisa2x2matrix. Giventhat A (_1 2):(0 .

j , find matrix A.
-3 4

[2 marks]

(b) Hence, using matrices, find the value of r and s which satisfy the simultaneous
linear equations below.

-r+ 2s =6
-3r + 45 = 8 [4 marks]
9 In Diagram 4, ABCD is a rectangle. Given that AC is the diameter of a semicircle AFBGC.

CDHE is a quadrant with centre C.

Diagram 4

Using n= % , calculate
€)) the perimeter, in cm, of the whole diagram. [3 marks]

(b) the area, in cm 2 , of the shaded region.
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10 Diagram 5 shows the speed-time graph of an object over a period of 80 seconds.

Speed (ms?)

A

18[~"mm

0 T 80  Time (5)

Diagram 5

The object started from rest, attained a speed of 18 m s then travelled at a constant speed
before slowing down until it came to rest at 80 seconds.
@ Given that the rate of change of speed during the first part of the motion was

0.5 ms?, calculate the value of T. [ 2 marks]

(b) The total distance travelled during the 80 seconds was 855 metres. Calculate the
period of time taken by the object to travel at uniform speed. [3 marks]
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11 Table 1 shows the probability of two classmates, Swee Lin and Faizah spending their

leisure time.
Probability

Students Gardening Fishing Shopping
Swee Lin 1 3

6 4
Faizah 2 1

5 10

Table 1

Calculate the probability that

€)) Swee Lin goes shopping,

[1 marks]
(b) both are doing the same activities,

[3 marks]
(c) both are doing different activities.

[2 marks]
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Section B
[48 marks]

Answer any four questions in this section.

12 @) Complete Table 2 in the answer space for the equation y = —E. [2 marks]
X
(b) For this part of the question, use the graph paper provided on page 15. You may
use a flexible curve rule.
By using ascale of 2 cm to 1 unit on the x-axis and 2 cm to 5 units on the
y-axis, draw the graph of y= b for -45<x<4.5. [4 marks]
X
(© From your graph, find
Q) the value of x when y = 7,
(i) the value of y when x = 1.5. [2 marks]
(d) Draw a suitable straight line on your graph to find the positive values of x
which satisfy the equation 3x*=5x +15 for —4.5< x <4.5.
State the values of x. [4 marks]
Answer :
(@)
X 45| -3 | -15| -1 | -05] 05 1 2.5 3 4.5
y 33 | 50 15.0 | 30.0 | -30.0 | -15.0 -5.0 | -3.3
Table 2
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(b) Refer graph on page 15.

13 Diagram 6 shows quadrilaterals ABCD, PQRS and PTUV drawn on a Cartesian plane.

y
A
10
\Y; U
8
T
QA
Y S
Q
4
P
2
A ~
B/~
> X
-2 0] 2 A 6 8
Diagram 6

_ i ) —4
@ Transformation M is a translation [ 3 j

Transformation N is a reflection in the line y=x.
State the coordinates of the image of point D under each of the following

transformations :
(i) M,
(i) NM.

[3 marks]
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(b) 0] PTUV is the image of ABCD under the combined transformation JK.
Describe in full, transformation K and transformation J.
[6 marks]

(i) Given the shaded region QTUVSR represents a region with an area of 78
cm?, calculate the area, in cm?, of the region represented by PQRS.
[3 marks]

14 The data in Diagram 7 shows the time, in minute, taken by 30 students to solve some
trigonometry problems.

43 50 49 54 60 65

47 35 56 61 66 56

47 55 51 58 41 48

62 52 40 57 58 63

72 52 53 36 67 54
Diagram 7

@ Using data in Diagram 7 and a class interval of 5 minutes, complete Table 3 in
the answer space. [3 marks]

(b) Based on table 3,

(1) find the modal class,
(i) calculate the mean time taken by the students. [4 marks]

(c) For this part of the question, use the graph paper provided on page 20.

By using a scale of 2 cm to 10 minutes on the horizontal axis and 2 cm to 1
students on the vertical axis, draw a frequency polygon based on Table 3.

11 of 22




Answer :

(@)

& LINCOLN

LS
\‘» UNIVERSITY COLLEGE

DKU016 (B)

[Smarks]

Time(minutes) .
frequency Midpoint
35-39
40 - 44
Table 3
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15  You are not allowed to use graph paper to answer this question.

@ Diagram 8(i) shows a right prism with rectangular base ABCD on a horizontal
table. The surface AEHILD is its uniform cross-section. The rectangle 1JKL is
an inclined plane. The rectangle EFGH is a horizontal plane. The edges AE ,
BF, CK, DL, GJ and HI are vertical edges. Given EH = FG =3 cm.

J

Digram 8(i)

Draw in full scale, the elevation of the solid on a vertical plane parallel to DC as
viewed from P. [4 marks]
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A half-cylinder is joined to the solid in the Diagram 8(i) at the plane CDLK to
form a combined solid as shown in Diagram 8(ii).

Diagram 8(ii)

Draw to full scale,

(i)
(i)

the plan of the combined solid,

[4 marks]
the elevation of the combined solid on a vertical plane parallel to AD as viewed
from Q.

[4 marks]
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16 J (77°S, 70°E) and K are two points on the surface of the earth such that JK is the
diameter
of the earth and JL is the diameter of a parallel of latitude.

@) Mark the position of K and L in Diagram 9.
[2 marks]
(b) State the position of K.
[2 marks]
(©) Calculate the shortest distance, in nautical miles, from J to L measured along the
surface of the earth.
[3 marks]

(d) A jet plane took off from J due west to L and then flew due north to K. The
average speed for the whole flight was 1500 knots.

Calculate
Q) the distance , in nautical miles, from J to L measured along the parallel of
latitude,
the total time, in hours, taken for the whole flight. [5 marks]
Answer:

(a)

Diagram 9
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No Marking Scheme Marks
1 (i) P1, P2
% % 2 |
2.
2x% —x-15=0 Kl
(2x+5)(x=3)=0 K1
5
X=—>,3 NIN1
> 4
3.
2Zm-n=2 or m=1+—n K1
2n=1 or 4m=5
1 K1 4
=3 N1
m= 5
T4 N1
4 | ZHAE P1
5
tan L/ HAE = —
o K2
ZHAE =22.62° or 22° 37"
N1 4
5. @ False P1
() If n=2, then x" + x is a quadratic expression P2
© 4n2+7,n=12 3. pLp1 | O
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No Marking Scheme Marks
6. 1 K1
E><(32+48)x15><16
K1
g xTx7x15
7
K1
1><(32+48)><15><16—§><7><7><15
2 7 N1

7290
7.
(@) x=6 P1
(b) P(0.3) "
Mpq =1 K1
y=x+3 N1
x=-3 P1
8. ) Al 1 (4 —ZJ K1
4-(6)\3 -1
_1(4 2 N1
213 -1
-1 2\(r) (6 o1
o5 o)
ry 1(4 -2)(6 K1
-3 26
r=4 N1
s=5 N1
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No Marking Scheme Marks
9.
(2 180,522 13 "
360 7 2
@ 2><g><g 5+12 Kl
360 7 2
37% or 37.43 N1
2
180 22 (13 0 22
——x—x|—| or —x—x5
()360 7 [2} 360 7 K1
Ol’lx5><7 or 1><5><12
2 2
2
(@ gx(gj +Ex5><12)—(£ 22 x5° + 1><5><7) K1l
360 7 2 2 360 7 2
:59% or 59.25 N1
10 K1
(a) §=O.5
T N1
T =36
(b)lx(x+80)><18—855
2 B K2
x=15 N1
11 P1
@ —
1 2 3 1 1 1
by = xS+ % — 4 = x=
()6 5 4 10 12 2 K2
. N1
60
11. K1
1 - ==
(c) 50
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No Marking Scheme Marks
49 N1
60
6
12 (a) X -15 2.5 K1K1
y 10 —6
(b) Uniform scales —45<x<45and —30<y<30 P1
All 10 points plotted correctly . Ei
Smooth curve and passed all 10 correct points .
Y= 3**5
N )
y=-15/x
© x=-21+01 Ei
y =-10.3 £ 0.5
(d y=-3x+5 K1
Straight line y = —3x +5 drawn K1
x=-16 +£0.1, 3.2+ 0.1 N1N1
12
13 | (@) (i) (1,6) P1
@i (6,1 P2
(b) (i) K : rotation 90° anticlockwise by the centre (3,4) P3
(i) J :enlargement at centre P or (6,3) and scale factor 2 P3
(C)A+78 =22 xA K2
A =26 cm? N1
12
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No Marking Scheme Marks
14 | (a)
Time(minutes) | Frequency Midpoints
(i) (ii) (iii)
35-39 2 37
40 — 44 3 42
45 — 49 4 47
50 - 54 7 52
55-59 6 57
60 -64 4 62
65— 69 3 67
70-74 1 72
Q) all class interval correct P
(i) all frequencies correct P1
(i) all midpoints correct P
(b). (i) 5054 P1
(i) 2(37) +3(42) + 4(47) + 7(52) + 6(57) + 4(62) + 3(67) +1(72) K2
2+3+4+7+6+4+3+1 N1
53.83
(©)
e Uniform scale on the x-axis and on the y — axis K1
e Mid - points on horizontal axis K1
e 8 points plotted corecctly K1
e points (32,0) and (76,0) plotted correctly K1
e frequency polygon pass through all 8 points correctly, (32,0) N1
and (76,0) —
6 AN
; [\
s /\
) \
o/ \
/
32 37 42 47 52 57 62 67 72 77
12
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No Marking Scheme Marks
15
I J
4cm
L K
HEF--------------1 G/F
4cm
D/A 6cm C/B

Correct shape with two rectangle 1JLK and LKAB. P1
Dotted line HG. P1
Correct mesurement +0.2. Q2
®) F/B JIG K/C

6cm

E/A
I/H L/D
Correct shape with rectangle ABCD and semicircle CD. P1
Straight line GH and semicircle CD by using compasses. P1
Correct mesurement +0.2. Q2
(©)
1/J
acm
L/K
E/F H/G
3cm 4cm
A/B 8cm D/C 3cm
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Coreect shape with hexagon AEHILD and a rectangle. P1
The length of the sides must be in correct proportion P1
Correct mesurement + 0.2 Q2 12
16 | (a)
P1P1
P2
(b) (77°N, 110°W) K1
(€) (90 —77)x2 K1
(90 — 77)x 2 x60 N1
1560 n.m.
(d) (i) cos77° K1
180 x60xcos 77° K1
2429.47" N1
2429.47*+154 %60
e) T=
©) 1500 K1
7.78 hours or 7 hr 47 min
N1
12
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