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Instructions:
#  This question paper consists of two parts,
Part A (Questions 1-10) and Part B (Questions 11-17),
# Part A:
Answer all guestions. Write your answers 1o each question in the space provided. You may
use additional shecis if more space is needed.
Part B:
Answer five guestions only. Write your answers on the sheets provided.
% Ar the end of the time allotted, tie the answer scripts of the two parts together so that
Part A is on top of Part B and hand them over to the supervisor.
%  You are permitted to remove only Part B of the question paper from the Examination Hall.
#  Sratistical tables will be provided.
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Part A
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3. Express 2005(1‘—% —sinx++3cosx in the form Rcos(x-a), where R(>0) and a(0<a<—‘;§)

are real constants to be determined.

4. Find the values of the real constants A and B such that N S é},+§+_.lw_ for x 2 ~1, 0.
2

Hence, evaluate JT'L— dx.
X (x+1)
1

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

Isee page four
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5. Using the method of integration by parts, find f (2I+1)(in:{’)2 dx,

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

6. The probability mass function of a discrete random variable X is given below:

x G 1 2 3
PX=x) 0.2 0.2 03 03

Find E(X).
Let Y be the random variable given by Y = 2X ~ 3. Find E(Y) and the probability that ¥ is positive.

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

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

{see page five
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7. A box has two red pens, two blue pens and a black pen. Two pens are randomly selected without
replacement, Find the probability that both pens selected are of

(i} the same colour,

(il) different colours.

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

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

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

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

[see page six
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9. The probability that a randomly selected seed from a packet germinates is 0.7. If five seeds are
randomly selected from the packet for planting, find the probability that

(i) at least one of the seeds will germinate,
(ii) exactly three seeds will germinate.

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

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

10. Let X be a continuous random variable with probability density function f(x) given by

kGBx-1), Isx=s4,
fx) =

0, otherwise,

where & is a positive constant.
Find

(i) the value of k,

(it) the mean of X.

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

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

..........................................................................................................................
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Mathematies 11

# Answer five questions only.

PartB

11. A company owns two machines A and B which have different production capacities for high,

12.(a) Solve the equation 2(sin2x+sinx-cosx)

medium and low grade nails. This company should produce at least 7, 6 and 13 tons per week
of high, medium and low grade nails respectively to meet the demand of the market. It costs the
company Rs.10000 and Rs. 8000 per day to operate machines A and B respectively.

The following table gives the capacity of production in tons per day of each machine on each

grade of nails.

Grade of nails Capacity (tons/day)
A B
High 2 1
Medium 1 ;

The company wishes to find out the number of days that each machine be operated per week to
minimize the total production cost, while meeting the demand.

(i) Formulate this as a linear programming problem.

(ii) Sketch the feasible region.
(iii) Using the graphical method, find the solution of the problem formulated in part (i) above.

(iv) Due to a technical issue, the machine B has to be operated for a week at most twice as many
days as the machine A is operated.
Find the increase of total production cost per week, if the company still wishes to minimize
the production cost.

=} for O0=xsm

{b) Show that tan“E2+tan*1(w%)+tan"(%) = %
{¢) In the usual notation, state the Sine Rule for a triangle ABC.

Show that if a+c=2b, then cos (A-C)=3 -4 cos B.

|See page eight)
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13.(a) Find the arca enclosed by the circle x?+y2=8 and the curve x2=2y.

(b) The following table gives the values of the function f(x) = S—sz correct to four decimal

places, for values of x between 0 and 1 at intervals of length 0.2.

x 0.00 0.20 0.40 0.60 0.80 1.00
fix 04000 | 04347 | 04762 | 05263 | 05882 | 0.6667

1
Using Trapezoidal Rule, find an approximate value for / =f 5-«22x dx correct to three decimal
places. 0

Hence find an approximate value for ln(g).

14. The mean and the standard deviation of the set of values {x,:i=1,2, ..., n} are u and o respectively.
Find the mean and the standard deviation of the set of values {ax;+b: i=1,2, . ,n}, where
a and b are constants,
The following table summarises the ages (recorded to the nearest year) at the initial diagnosis of
high blood sugar of a group of 70 diabetic paticnts,

Age Number of patients
1020 9
20-30 i2
30-40 32
40 ~ 50 14
50-60 3

(1) Using a suitable linear transformation or otherwise, calculate the mean and the standard deviation
of the given frequency distribution.

(ii) Find the inter-quartile range of the above distribution.

(i} Two more patients who were both initially diagnosed with high blood sugar at the age of 55
joined the group. Find the inter-quartile range of the frequency distribution of the initial age
of diagnosis of high blood sugar of all 72 patients.

15. Fruits are packed in three boxes, A, B and C, so that box A contains only 7 mangoes, box B
contains 4 mangoes and 3 pears and box C contains 5 apples and 2 pears. Suppose that a box
is selected at random and 2 fruits are randomly picked one after the other without replacement
from the selected box.

Assuming that the selection of each box is equally likely, find the probability that
(i) both selected fruits are mangoes,

(ii) at least one of the selected fruits is a mango,

(iii) both fruits selected are mangoes given that one is a mango,

(iv) fruits are of different kinds.

[See page nine
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16. The time taken (hours) to successfully complete an activity by each student in a group is known to
be normally distributed with a mean of 2 hours and a standard deviation of 0.5 hours. Suppose that
the students in this group started the activity at 7.00 am on a particular day and their completion
times arec independent.

(i) Find the probability that a randomly selected student will successfuily complete the activity
(a) before 8.30 am,
(b) in between 830 am and 9.30 am.

(i) Given that a randomly selected student had corﬁpieted the activity before 8.30 am, find the
probability that the student had completed the activity before 8.00 am.

(iii) If two students are randomly selected, find the probability that at least one of them had
completed the activity before 8.30 am.

17. A continuous random variable X has an exponential distribution with probability density function
f(x) given by

re M x>0
fix)=

0 , otherwise

where A (> 0) is a parameter.

Find the mean and the variance of X.

The lifetime X of an clectric equipment is exponentially distributed with a mean of 2 years. Find
the cumulative distribution function of X and hence find the median of X.
(You may take ¢~ %" ~ 0.5.)

An equipment is randomly selected. Find the probability that

1

2

(if) the equipment will fail before 2 years, given that the equipment had lasted more than 1?1;'
years.

(i) the life time of the equipment will exceed 1 years,

(You need not simplify the answers.)







