S.6 M&S Final Term Exam p.2

Rosaryhill School

(Secondary Section)

S.6 Mathematics and Statistics (AS-level)

Final Term Examination 1998-99

Time allowed: 3 hours

Total marks: 100 marks

1. This paper consists of Section A and Section B.

2. Answer ALL questions in Section A and any FOUR questions in Section B.

3. Unless otherwise specified, numerical answers should either be exact or given to 4 decimal places.

Section A (40 marks)

Answer ALL the questions in this section.

1.
a)
Find the number of positive divisors of the integer 540.

(Hint: 
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b)
At a school sports day, the timekeeping group for running events consists of 1 chief judge, 1 referee and 10 timekeepers.  The chief judge and the referee are chosen from 4 teachers while the 10 timekeepers are selected from 20 students.  How many different timekeeping groups can be formed?

(4 marks)

2.
a)
Expand 
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 in ascending powers of x as far as the term in x3.

b)
Using a), expand 
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 in ascending powers of x as far as the term in x3.  State the range of values of x for which the expansion is valid.

(7 marks)

3.
Use logarithmic differentiation to find 
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b) 
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(6 marks)

4.
Find the following indefinite integrals.

a) 
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b) 
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(7 marks)

5.
The population 
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 of bacteria in a culture at time t hours is given by 
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 where a and b are constants.

a) Find the values of a and b if 
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b) Find the rate of change of the population at t = 2.

(6 marks)

6.
In Figure 1, water is leaking out of a tank that has the shape of an inverted cone at the rate of 3 cm3/min.  If the height of the tank, h cm, equals the diameter of the top,

a) find the volume of the tank, V cm3, in terms of its height,

b) at what rate is the water level changing when the water is 2 cm deep.
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(5 marks)

7. Given that 
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a) Find 
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b) Hence, find the value of 
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(5 marks)

Section B (60 marks)

Answer any FOUR questions in this section.  Each question carries 15 marks.

8. An elementary classroom has 24 children enrolled ( 15 girls and 9 boys.  Their teacher chooses four students to come to the blackboard to demonstrate their arithmetic abilities.  All four students will be at the board at the same time and will be working the same problem.  In how many different ways can she select the children so that

a) they are all girls?

(2 marks)

b) two are boys?

(3 marks)

c) there are more girls than boys at the blackboard?

(5 marks)

d) at least one of the children is a boy?

(5 marks)

9.
The equation of a graph is 
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a)
Find the coordinates of all intersections with the coordinate axes.
(1 mark)
b)
Find the equations of all asymptotes.
(3 marks)
c) Find the coordinates of its turning points.
(5 marks)
d) Sketch the graph.
(3 marks)

e) Find the area bounded by the curve 
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(Hint: 
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(3 marks)

10. In a 100 m race, the speeds, SA m/s and SB m/s, of two athletes A and B respectively can be modelled by the functions 
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, where k is a positive constant and t is the time measured from the start in seconds.

It is known that A finishes the race in 12.5 seconds and during the race, A and B attain their respective top speeds at the same time.

a) Find the top speed of A during the race.

(3 marks)

b) Find the value of k.

(3 marks)

c) Suppose the model for B is valid for 
[image: image22.wmf]5
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.  Use the trapezoidal rule with 5 sub-intervals to estimate the distance covered by B in 12.5 seconds.

(3 marks)

d) Find 
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.  Hence or otherwise, state with reasons whether B finishes the race ahead of A or not.

(3 marks)

e) In the same race, the speed, SC m/s, of another athlete C is modelled by 
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.  Determine whether or not C is the last one to finish the race among the three athletes.

(3 marks)

11.
a)
i)
Show that 
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ii) Using a), evaluate 
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(6 marks)

b)
i)
If 
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 find the values of A, B and C.

ii) Hence, evaluate 
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(9 marks)

12.
An ecologist studies the birds at Mai Po Nature Reserve.  Only 21% of the birds are “residents”, i.e. found throughout the year.  The remaining birds are migrants.  The ecologist suggests that the number 
[image: image29.wmf])

(

t

N

 of a certain species of migrants can be modelled by the function 
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, where a, b are positive constants and t is the number of days elapsed since the first one of that species of migrants was found at Mai Po in that year.

a) This year, the ecologist obtained the following data:

t
5
10
15
20

N(t)
250
870
1940
2670

i) Express 
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ii) Use the graph paper on Page 5 to estimate graphically the values of a and b correct to 1 decimal place.

(7 marks)

b) Basing on previous observations, the migrants of that species start to leave Mai Po when the rate of change of 
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.  Using the values of a and b obtained in a)ii),

i) find 
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, and show that 
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 is increasing;

ii) find the greatest number of the migrants which can be found at Mai Po this year;

iii) find the number of days elapsed that the greatest number of the migrants is obtained in b)ii).

(8 marks)

13.
A tree has been transplanted and it has found that after t years the height h(t) of the ree progressed at a rate of 
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 meters per years.  Two years after the transplantation, the height of the tree was 5 meters.

a) What was the height of the tree when it was transplanted?

(6 marks)

b) When will the height of the tree become 7 meters?

(3 marks)

c) Sketch the graph of h(t).

(4 marks)

d) Find the ultimate height of the tree.

(2 marks)

***End of paper***
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