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SECTION A (40 marks)
Answer ALL questions in this section.
Write your answers in the AL(C1) answer book.

1. " (@  Write down the sample space of the sex patterns of the children of a
2-child family in the order of their ages.
(You may use B to denote a boy and G to denote a girl.)

(b)  Assume that having a boy or having a girl is equally likely. It is
known that a family has two children and they are not both girls.

@) Write down the sample space of the sex patterns of the
children in the order of their ages. '

(ii)  What is the probability that the family has two sons?
(4 marks)

2. The population size x of an endangered species of animals is modelled by
the equation *

2
i_x._zﬁi_x_:,'x-_-o,
dr? dr

where t denotes the time.

It is known that x = 100e** where k is a negative constant. Determine
the value of k.
(5 marks)
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Jack climbs along a cubical framework from a corner 4 to meet Jill at the

opposite comer B . The framework, shown in Figure 1, is formed by

joining bars of equal length. Jack chooses randomly a path of the shortest

length to meet Jill. An example of such a path, which can be denoted by
Right - Up - Forward - Up - Right - Forward ,

is also shown in Figure 1.

o W

Up

Forward

Right
Figure 1
(a)  Find the number of shortest paths from 4 to B.

(b)  If there is a trap at the centre C of the framework which catches
anyone passing through it,

(i) find the number of shortest paths from A to C,
(ii)  hence find the probability that Jack will be caught by the trap

on his way to B . '
(5 marks)

(

94-ASL-MATHS & STAT-3

21



Figure 2 shows the cumulative frequency polygon of ‘. .ghts (in kg) for a
group of 100 students.
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Figure 2 Cumulative frequency polygon of weights

for a group of 100 students
(a) Use the graph paper on Page 4 to draw a histogram of the weights.

(b)  Determine the inter-quartile range of the weights from the
cumulative frequency polygon.

{c) Determine the mean weight from the histogram.
(6 marks)
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5. The rate of sp}ead of an epidemic can be modelled by the equation
%’tf = 3ry/ite1

where x is the number of people infected by the epidemic and ¢ is the
number of days which have elapsed since the outbreak of the epidemic. If

x=10 when t=0, express x interms of ¢.
(6 marks)

6. (a)  Use the exponential series to find a polynomial of degree 6 which

X

2

approximates e for x closeto 0.

x?

I -
Hence estimate the integral f e *dx.
’ 0

(b) It is known that the area under the standard normal curve between

a .z
z=0 and z=a is T4z Use the result of (a) and
0 \f2n

the normal distribution table to estimate, to 3 decimal places, the
value of n.

This is a blank page

(7 marks)

7. In asking some sensitive questions such as "Are you homosexual?”, a
randomized response technique can be applied: The interviewee will be
asked to draw a card at random from a box with one red card and two
black cards and then consider the statement ‘1 am homosexual’ if the card
is red and the statement ‘I am not homosexual’ otherwise. He will give the
response either ‘True’ or ‘False’. The colour of the card drawn is only
known to the interviewee so that nobody knows which statement he has
responded to. Suppose in a survey, 790 out of 1200 interviewees give
the response ‘True’.

@ Estimate the percentage of persons who are homosexual.

(b)  For an interviewee who answered ‘True’, what is the probability
that he is really homosexual?
(7 marks)

94-ASL-MATHS & STAT-6 24

94-ASL-MATHS & STAY-/ 25



SECTION B (60 marks)

Answer any FOUR questions from this section. Each question carries 15 marks.
Write your answers in the AL{C2) answer book.

8. Consider the curve
C y = x+1 (x+2) .
x-2 .
. dy
a Find —= .,
(a) dx
(2 marks)
(b)  Find the equations of the horizontal and vertical asymptotes to the

©

(d)

curve C .
(3 marks)

Sketch the curve C and indicate the asymptotes and intercepts.
(5 marks)

Find the area of the region bounded by the curve C , the negative
x -axis and the negative y -axis. '
(5 marks)
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9. A textile factury plans to install a weaving machine on st January 1995 to
increase its production of cloth. The monthly output x (in km) of the
machine, after ¢ months, can be modelled by the function

(@

)

©

x = 100700 = 65709/ - 35

(i) In which month and year will the machine cease producing
any more cloth ? ‘

(ii)  Estimate the total amount of cloth, to the nearest km,
produced during the lifespan of the machine.

(5 marks)

Suppose the cost of producing 1 km of cloth is US$300; the monthly
maintenance fee of the machine is US$300 and the selling price of
1 km of cloth is US$800. In which month and year will the greatest
monthly profit be obtained? Find also the profit, to the nearest
US$, in that month.

(6 marks)

The machine is regarded as ‘inefficient’ when the monthly profit
falls below US$500 and it should then be discarded. Find the
month and year when the machine should be discarded. Explain
your answer briefly.

(4 marks)
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10. - A chemical plant discharges pollutant to a lake at an unknown rate of r(t)

units per month, where ¢ is the number of months that the plant has been

in operation.
Suppose r(0) =0 .

The government measured r(?) once every two months and reported the

following figures:

t " 2 4

6

r () " 11 32

59

90

(a)  Use the trapezoidal rule to estimate the total amount of pollutant
which entered the lake in the first 8 months of the plant’s operation.
: (2 marks)

(®)  An environmental scientist suggests that

r(t) = at?
where a and b are constants.

@) Use the graph paper on Page 10 to estimdte graphically the
values of a and & correct to 1 decimal place.

(i)  Based on this scientist’s model, estimate the total amount of
pollutant, correct to 1 decimal place, which entered the lake

in the first 8 months of the plant’s operation.

s

() It is known that no life can survive when 1000 units of pollutant
have entered the lake. Adopting the scientist’s model in (b), how

(8 marks)

long does it take for the pollutant from the plant to destroy all life in

the lake? Give your answer correct to the nearest month.

94-ASL-MATHS & STAT-10

(5 marks)

28

Candidate Number

Centre Number Seat Number

Page Total
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11. A day is regarded as humid if the relative humidity is over 80% and is
regarded as dry otherwise. In city K, the probability of having a humid
day is 0.7 .

(a) Assume that whether a day is dry or humid is independent from day
to day.

(i) Find the probability of having exactly three dry days in a
week (7 days).

(i)  What is the mean number of dry days before the next humid
day? Give your answer correct to 3 decimal places.

(iii)  Today is dry. What is the probability of having two or more
humid days before the next dry day?
(8 marks)

(b) After some research, it is known that the relative humidity in city K
depends solely on that of the previous day. Given a dry day, the
probability that the following day is dry is 0.9 and given a humid

This is a blank page day, the probability that the following day is humid is 0.8

(). If it is dry on March 19, what is the probability that it will
be humid on March 20 and dry on March 21?

(i)  If it is dry on March 19, what is the probability that it will
be dry on March 21?

(iif)  Suppose it is dry on both March 19 and March 21." What is
the probability that it is humid on March 20?
(7 marks)
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12, Table 1 shows the number of bankdrafts sold per working day in a certain
branch of a bank.

Candidate Number Centre Number Seat Number “
Page Total
Table 1 Number of bankdrafts sold
12.(Cont’d) If you attempt Question 12, fill in the details in the first three
Number of bankdrafts sold | Frequency (Days) boxes above and tie this sheet INSIDE your answer book.
1 ' 4 - ‘
2 7 .
3 10 Table 2 Observed and expected frequencies of bankdrafts sold
4 10
5 8
6
7 g Number of Observed Expected Frequency
8 2 Bankdrafts Sold | Frequency Poisson Normal
50 .
1 4 3.149 2.200
- 4.595
(8 Itis suggested that the number of bankdrafts sold follows a Poisson 2 ’
distribution with mean 4.2 . Fill in the expected frequencies, under 3 10 9.258
this distribution, in column 3 of Table 2 (Page 14). (3 marks)
4 10
(b)  Another suggestion is that the number sold can be approximated by s 8 8.166 9.575
a normal distribution with mean p and variance o2 ., Using class
intervals 0.5 — 1.5, 1.5 - 2.5, ..., 7.5 - 8.5, some 6 6 7.490
expected frequencies are calculated and shown in the fourth column 430
of Table 2. Given that the expected frequency for the class 7 3 3.
-0 — 1.5 is 3.340, determine p and o2 . Fill in the other 8 2
expected frequencies.
(6 marks)
(¢)  Compare the observed and the two expected frequency distributions
by drawing histograms on the graph paper on Page 15. Hence
determine which of the two distributions is more suitable for fitting
the observed data. (4 marks)
(d)  Find the probability that the branch will sell 4 or more bankdrafts
on a working day under
1) the model of Poisson distribution in (a);
(ii)  the model of normal distribution in (b).
(2 marks)
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13. Batches of screws are produced by a manufacturer under two different sets
of conditions, favourable and unfavourable. If screws are produced under
favourable conditions, the diameters of the screws will follow a normal-
distribution with mean 10 mm - and standard deviation 0.4 mm .. If
screws are produced under unfavourable conditions, the diameters of the
screws will follow a normal distribution with mean 12.3 mm and standard
deviation 0.6 mm . A batch of screws is examined by measuring the
diameter X mm of a screw randomly selected from the batch,

(a)

(b)

©

C))

(e)

The batch is classified as acceptable by the manufacturer if X< I
and as unacceptable if otherwise. The value ¢, satisfies
P(X<¢,) = 095 under favourable conditions. Determine the

value of ¢, . (3 marks)

The buyer uses a different criterion instead. He classifies the batch
as acceptable if X<c, and as unacceptable if otherwise. The
value ¢, satisfies P(X< ¢,) = 0.01 under unfavourable

conditions. Determine the value of . (3 marks)

For a batch of screws produced under favourable conditions and

based on the same measurement of a screw, find the probability that
the batch will be classified as unacceptable by the manufacturer, but
acceptable by the buyer. (4 marks)

After some negotiation, the manufacturer and the buyer agree to use
a coxﬁmon cut-off point ¢, such that P(X< ¢;) under favourable
conditions is equal to P(X > ¢,) under unfavourable conditions.

Determine the value of c . ' (3 marks)

The manufacturer and the buyer later agree that a batch will be
rejected in the future if X>10.8 (too thick) or X<9.4 (too thin).
If the population mean p mm of the diameters of the screws
produced can be modified by adjusting the machine, find B so that
the probability of rejection, P(X<9.4 or X> 10.8) , is minimized.
(2 marks)

END OF PAPER
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