CHIT Katong Convent End-Of-Year Exam 2007 Mathematics Paper 1 Sec 2 Express 7
Name: ........ocoocooevviiniiiniinnnnn.. ()

Class:........_..
1. Avaries inversely as (2B - 1) and A = 25 when B = 3. Find
(a)  anequation relating A and B,
(b)  the value of A when B = (.25,
Answer: {a) {21
(b) _m

2. 20 men who work for 8 hours a day can build a tunnel in 25 days. If 4 men do not tum up for work,
how many hours must the remaining workers work per day to build the tunnel on time?

Assume that the rate of work done by each worker is constant.

Answer: - h 2]
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3. The distance between Town A and Town B is 2.5 km. It is represented by 4 cm on the map.

(a) Express this scale in the form 1 : n.

)] Find the area of a farm that is represented by 32 cm’ on this map.

Answer: {a) ' [2]
(b) . km? 2]
4. Simplify the expression (2x + 9 ¥~ (x -9 ¥ - 54x.
Answer: (2}

5. Factorise 14x — 7y + 2xy — y°.

Answer: [2]
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6. Solve the following equation
(a) (2-d)(4d—-5)=0,
(by p’=12p +13.
Answer: (a) 2]
(b} [2
3p+5 3-p . L
7. {a) Express o 2 2sa stngle fraction in its simplest form.
) a— 6 :
(b) Given that H = » €Xpress n in terms of a, m and H.
m-—-n .
Answer: {a) 2]
(b _n= 2]
. 4
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8. 1f the sum of squares of three consecutive even numbers is 1460, find the smallest number.

Answer: - - [3]
9. Solve the following simultaneous equations
x—-3y=30,
Zty=-2
5
Answer: x= LV = 31
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10. A straight line intersects the y-axis at A and the x-axis at B.
(a) What are the coordinates of the y-intercept of the line, AB?
(b) Find the gradient of the line AB. 7 . \ A

(b) Hence, write down the equation of the line AB.

B
> X
. 0 3
Answer: () { | ) {1}
by (1]
(c) : (1]
11.  The graph of y = x° + 2 is shown below. On the same axes, sketch the following graphs:
{(a) y=x, (1]
d) y=(x-2)x+2) y : (2]
\ A - ) :xz L2
| | . x
-2 9 2
-2
- 44
o) [Turn over
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12. The diagram shows two similar triangles, AABC and ACBD, where AC =6 cm, AB= 10 cm.

{a)  Show that BC= 8 cm. C}\
(b) Find CD.
() Find the ratio of B0 . _ 6cm
BC
A 5 B

<«— 10 cm

A4

Answer : (a)

f1]
(b) chi [2}
(c) [2]
13. A solid cylinder has a base radius of 10 cm and a volume of 2512 cmy’.
Using n=3.14, find
(@) the height ©
{b) the total surface area
of the cylinder.
Answer: {a) cm_ {?]
(b) cm’ 2]
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14, The number of siblings that students in a class have is shown in the table below.

Number of siblings 0 1 2 3 4 5

Number of students 4 17 | x 10 2 1

There are 42 students in the class. Find
(a) the value of x,

6)] the mean number of siblings {correct'to 1 decimal place) that the students have,

(c) the probability that a class representative has 3 siblings, if he or she is pickéd at random.
Answer: (a) ' [1]
(b) S )
(c) - [1]

15, Giventhat = {x:xisan integer, 1 < x <8 },
A= {x:xisaninteger, 4x>9},
_ B={x:xisan integer, x is odd}.
(a) List the clements in 4.
{b) Find .
i) n(B),
{11} n{ A B).

Answer: (a) B (2]

{b) () [1j
(ii) [1]
END OF PAPER
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Answers Marks
' 125
I (a) k=125, AZZB— 3
(b) A=-250
2 10h 2
N (a) 1:62 500,
° (a) 12.5 22
4 3x? 2
5 2x—y) (7 +y) 2
(a) &=2,d=1.25
6 22
by -13)}p+1)=0, p=13or-1
(a\ (4p —5)
5
7 Hm—a 2,2
b) n="" ’
®) =
3 3y* 4 8= 1460, x=22, smallest number is 20 3
9 x=15y=25 3
@ (0,6)
10 (by -2 11,1
(c) y=-2x+6
Sketch Y
ﬁ®y=f
\ /
i l / » X 1,2
- 2
byy=x 4
-4
(a) Use Pythagoras theorem
(b 4.8 cm
12 1,2.2
y 2
{c P
. |(@h=28
B3 1) 11302 2,2
(ay x=8§
by 1.8
14 10 _5_ 12,1
© 3
(a) {3,4,5,6,7,8}
i5 b} 4 2,12
(c) 3
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Answer ail questions.

1. ABCD s a field in the shape of a trapezium in which AD is parallel to BC and ~ ADC =
90°. i
AD=(2x-1) ki, BC= (x+1) km, CD = (x—2) km.

B {(x+1Dkm
(x—-2)km
D
N (2x-Dkm — —* - .

(a) Given that the area of the trapezium is 36 km”, form an equation in x and show

that it reduces to x* —2x-—-24 =
[2]
{b) Solve the equation x* —2x—24=0.
[2)
(c) A man runs diagonally across the field from A to C in a strai ght line at a speed of

1.8 km/h. Find the time taken for him to complete the run.
[4]

2. A large bowl with the shape of a hemisphere has an inner radius of 25 cm. In a party, this
bowl 1s used to contain fruit juice. Glasses in the shape of a cone were used for fitling the
juice. The cong_ha%g'grlgi‘"\?é'd"éi'j'ffé'éfé'ﬁi‘é’a“of-u13§ cm’ and a base radius of 4 cm.

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

l /
Taking m=3.142,

(a) calculate the volume of fruit juice in the bowl given that the bow! was filled to the
brim, giving your answer correct to 2 decimal places.
[2]

{b) calculate the

{1) slant height /.
2

[ma—"
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{c)

3. ()
{2}
(b)
{2]
{c)
(3]

[3]

(1) vertical height /

(2]
of the glass.

find the number of glasses that can be filled from the bowl of fruit Jjuice and round
off your answer to the nearest whole number.

Given that (p + q)* = 50 and pq = 8, find the value of p* + ¢’

(x—23)°

Simplhif -
P y3xy76_v"

; 1 2 3
Solve the equation + —+

x—-} 1—-x

=1
x+1

4. A group of 40 pupils were asked to estimate a time interval of | minute without the use of
any time measuring device. The results, in seconds, are recorded as follows:

(a)
(2]

(b)
[2]

(c)

[2}
(d)
[1]

()

L

28 73 72
59 78 81

[

46 50 62 59
58 32 40 43
33 57 65 62 65 70 48
60 29 39 57 80 67 65
64 58 59 3 67 52 43 7i

fa o GO O
hND WY

Represent the data by an ordered stem and feaf diagram.

Hence find thie median time of the distdbution.
Dy

A pupil whose estimation falls within the range of 37 s to 63 s is considered to be
a good estimator of time. Find the percentage of this group of pupils who are-
good estimators of time.

A pupi} is chosen at random. Find the probability that he or she is not a good
estimator of time.

Twenty cards are numbered 1 to 20.

Let M be the event that the number on the card selected is a multiple of 3.

Teb Al -3 I £ s I
List all possible vutconies of ihis event. [1]
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(b) Find
i P(M), f1]
(i)  POM). (1)

6. In each of the following cases, copy the given di‘;agram and shade the required region.

€
B
(a) A’NB’,
[1]
(b) (ANB).
. L]
7. John 1s 2x years old. His younger sister, Janet, is y years old.
(a) The sum of their ages is 20 years. Form an equation connecting x and v.
(1]
(b) The difference between their ages is 4 years.
Form another equaticn connecting x and y.
[1]
{c) Solve the simultaneous equations and hence find the ages of John and fanet.
31

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

The depth of water, y m, at the entrance of a harbour x hours after noon is given by
y=-x"+3x+4where 0<x<4. Some corresponding values of y and x are given in the
following table.

x (hours after 12 00) 0 0.5 l 1.5 2 2.5 3 3.5 4
vy (m) 4 |525) 6 a 6 | 525 4 |225] b
(a) Calculate the values of @ and 5. [2]
(b} Using a scale of 4 cm to 1 upit on the x-axis and a scale of 2 cm to 1 unit on the
v-axis, plot the points given in the table and join them with a smooth curve.
[3]
(<) Use your graph to find

() the depth of water at the harbour entrance at 14 45,

5 [Tura over
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(i) the tme when the harbour entrance is dry,

]
L1]
(1]

(1)  the maximum depth of water at the entrance,

(1) the time when the depth of the water at the entrance is maximum.

-End of paper-

ITurn over
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1. a) Area of trapezium = 36 km”

%x(x+l+2x—1)x(x—2):36 IM1]

%X(3x)><()€.?"2) =36

Ix(x—2)=72

3x" —6x-72=0

¥ —2x—24=0 {shown) JA1]
b)

x* —2x—=24=0
{x—6)(x+4)=0 IMi]
x=6orx=-4(N.A) (A1l

¢} CD=4kmand AD=1] km |[M1]

ACT=4+117

AC=11.7047 km [MI]

Time taken = Distance / Speed
=11.7047/ 7.8 {M1]
=1.50h [A1]

2. a) Volume of juice

I
L

2
2 ) 3
:§x3.142><25 [M1)

~32729.17em’ ARy



b

(1)
CurvedS.A. of cone =136
arl =136
136
T3142x4 IMI]
[=10.82

[~108cm  |Al]
(i) 10.827 =47 + 1’

h*=10.82°-4>  [M1]

h=10.05
h=10.1 cm [Al]
c)
Volume of cone glass Number of glasses that can be filled
1, Volumeof juice
—ar'h =
3 Volume of cone glass
1
= L x3.142x42 %1005 [M1] =>2/2:167
3 168.41
=168.41] cm3 iMl] ~194

[AT]

3. a)(p+q)Y=50
P +2pg+q’ =50
p°+2(8)+ ¢’ =50 [Mi]
p’+q’=50-16

p tq=34 (A1)



b)

(x—2y)
3xy—6y°
_E=29° vy
3y(x—-2y)
_x—2y
3y [AT]
1 2 3
+ 5+ =1
x—=1 I-x" x+1
I 2 3
+ + =
x—=1 (J-x)(1+x) x+1
-1 2 3
+ +——=1
I—x (-xX1+x) x+1
—1(1+x) N 2 3(1—x)

A-00+x) (-x0)04x) A—x)x+1)
—“HI+x)+2+3(1-x) -1
(1-x)(1+x)
—lwx+2+3—3x_
A—x)1+x)
4—4x B
A-x)1+x)
Al-x)
A-x)1+x)
LA
1+x)
4=1+x
=1 [A1]

[M1]

=1

[M1]



4. a) Stem | Leaf

2 89

3 29

4 0336689 | [B2]

5 0237788999

6 01223455577

7 01238

8 013 Key:2|8 means Zé seconds

b) Median terms: 20™ aﬁd 21t [M1]
Median time == 59 sec [All_
¢) % of good estimators = (12/40) x 100% 1M1]
= 30% (A1]

d) P( not a good estimator)

P 1B1]

5. ayM=1{3,6,9,12,15,18} 1Bl

7

b) P(M) ¢) P(M’) 70 [Bl]
_6
29
3

=10 1B



o

AN B’

[BI]
7. a)2x+y=20 [BI]
b)2x-y=4  [Bl]

cy2x+y:20 ---------- (1)

(1) + (2): 4x = 24

X=6

[M2]
y=8

b)

(AN BY
[B1]

Therefore, John’s age is 12 years and Janet’s age is 8 years. [A1]

8§ a)a=625andb=0 |[B2]

b)

Plot points [M2] , Smooth curve [ A1]




c)
()2h45min=2.75h

From the graph, when x =275,y —4.68 m [B1]
(i) When y = 0, x = 4. Time = 1600 or 4 pm  [B1]
(i11) Maximum depth=6.25m - [B1}]

A

{1v) Time at which maximum depih occurs = 1330 or 1:30 pm  [B1]
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