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* Answer only six (06) questions sélecting at least two questions each from
sections A and B

No. of pages in the paper — 06.

Bold letters represent the vectors.
Show all your workings.

All symbols are in standard notation.

SECTION - A

1+sinx

[y
.

(a) If cos x% =y, prove that »? =Z,[ ), where A is an arbitrary

1-—sinx

constant.

(b) Solve the differential equation cos xd—Ji + ysinx=x"cos’ x.

| {c) If%z(x+y—3)2,provemat y=tan(x+ u)—x+3, where u is an

arbitrary constant.

- 2. (2) Find the value of the constant % such that the differential equation
[3y% +(k+ Ix? y]% —[(k—3)x* —3x*] =0 is exact. For the above value of

k , solve the differential equation.

2

| | dy 4 .
(b) Prove that the solution of the differential equation dxy 4Ey +20y =0 is

2_

y=13¢" s_in[4x+ tan™ ESEJ ,where »(0)=12 and y'(0)=44.

P.T.O.




3. Applying row or column operations

a+x b+x c+x
(a) Solve the equation {A+x c4+x a-+x|=0.
' c+x a+x b+x|

a. b c : :
() Prove that | > B ¢ |=(a+b+ cla—b)(b—c)(c—a).
b+c c+a a+b

1 a b+c
(c) Find the valueof [1 b c+al.
1 ¢ a+b|
3 -3 4
4. (@)If A4=|2 -3 4|showthat A*=17, where [ isthe 3x3 unit matrix.
0 -1 1

Find the period of 4. Deduce A4~ and A™® Hence obtain the solution of
the system
3x-3y+4z=9"
2x-3y+4z=8
—y+z=1.

0
(b)If A= (g b]’ using the principle of mathematical induction prove that

0 bn

Let P= , R= and O =
7 -4 0 3 7 1

Prove that O PQ = R . Hence find P", where ne Z*.

A" =(a OJ,where neZ®.

P.T.O..
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5, (a) Let z,u,we C Prove that | z+w|* =]z|° +1w|2 +2Re(zw) . Hence prove
that |z+w[2 =]:z|2 +|w|2_ +|u|2 +2Re(zw+ wu +uz).
(b) State De Morvre’s theorem

1 1
Find the values of (—16). Write down the principle value of (-16)*.
(¢) Draw the paths of the following

() Im(z*) =2 (i) arg@;—ﬂ =2 il arg[ll—j; ] _z

6

6. Define the scalar (dot) product and the vector product of two vectors.

The triangular prism ABCDEF has parallel triangular ends ABC and DEF ,
and the edges AD, BE and CF are parallel. The position vectors of the points
A,B,C,D are a=i+2j, b=—i+2j+A1k, ¢=3i+2k and d=4i+j+5k

respectively. E

(@) Show that 4,8 and C are non - collinear.

(b) Find the position vector of the point £ in terms of 4.
(¢ () Find ABx AC .
s b -
(i1) Hence find AD- [AB x AC J in terms of 4.

(d) (i) Determine the volume of the prism ABCDEF when 1=1.
(i1) Describe the configuration of ABCDEF when A =-4.

P.T.O.
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SECTION- B

7 (a) (i) Sketch the graph of y = x* —3x-9. Hence show that a real root of the
equation x* —3x-9=0 lies between 2 and 3.
(ii) Using the bisection method
(1) Find the fifth iteration of the real root of the above .equation.

(ID) If the permissible error is ¢-5x 107, find the minimum number of
iterations required to obtain the approximate root.

‘ N
(b) Using Newton - Raphson method, establish the formula x,,, = l[xk +—J to
Xk
calculate the square root of N . Hence find the square root of 6 correct to four
decimal places. )

ko

8.(a) Find the approximate value of Isinxdx
D

Using, (i) Trapezoidal rule (i) Simpson’s rule, by dividing the interval [0,z]
into six sub intervals.

Calculate the percentage errors from its true value in both cases.

(b) Using a suitable interpolation method and the following table, find f(7.5)

x 1 2 3 4 5 6 7 8
f(x) 2 9 28 64 | 120 | 202 | 280 | 315

P.T.O
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(a) Let 4,B and C are three sets. Define AUB, AnB and A-B
(i) Provethat AN(BUC)=(ANB)J(ANC).
(if) Using algebra of sets prove that
@M (AN (4" UB)YUBA (L' UBY) =B,
D) AN({(BNCY U(CNBY)) =AnBAC.
(b) Define the axiomatic probability.
Let 4,B and C are three events of a random experiment. Prove that
P(AU B) = P(A)+ P(B)— P(AN B). Using the above formula, deduce the
formula for P(4 U BUC).

© If P(AuB):l;- , P(AmB)z—;- and 'P(A’)=§ find

() P(4) (i) P(B) (iii) P(4' N B)
(V) P(ANB) (v} P4 AB) (vi) P(L'UB).

State and Prove Baye’s theorem.. :

Three girls Nimali, Amali, Sumali pack biscuits in a factory. From a batch
assigned to them Nimali packs 50% Amali 30% and Sumali 20%. The
percentage that Nimali breaks some biscuits in a packet is 7% and respective
'percentages for Amali and Sumali are 9% and 11%. What is the probability

that a packet with broken biscuits found by the checker was packed by Nimali?
Who is the most probable person to be found with broken biscuits?

Two balls are drawn, without replacement from a box containing 3 red balls and 4
white balls.

The balls are drawn at random. X is the random variable for the number of red
balls drawn.
(a) Find: (i) The probability density function of X .
(i) The expected value of X . '
(iii) The standard deviation of X . .
(iv) The cumulative distribution function of X .
(b) Draw graphical representations of the probability density function and the
cumulative distribution function. |
P.T.O.
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12. The continuous random variable X has the probability density function such that

A2 +x)(4-x),xe0, 4]

f(x)={  x2[0,4]
(a) Find the value of the constant 4 .
(b) Sketch the graph of J(x).
(c) Caleulate the expectation and the variance of the random variable X
(d) Find the mode of the random variable X.
(e) Find the median of the random variable X .
63 Find the cumulative distribuation function of the random variable X.
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