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Instructions:;

section A & B
» Number of pages in the paper - 05.

» Bold letters represent the vectors.

» All symbols are in standard notation.

* Answer six ((6) questions only, selecting at least two(02) questions from each

Important integrals

eax

ax o —
o Je% sinbxdx = o —

e

o [e™ cosbxdx = =

Sign alternate (+ — 4+ — 4 +rroreveeeed)

(asinbx — bcosbx)

a:z (acoshx + bsinbx)

o Jf()e™dx = Zf(x)e™ — = fL(x)e™ + — f2(x)e™ ......

o [ f(X)cosaxdx = %f(x)sinax + f;fl(x)cosax - -fa-fz(x)sinax —

Signalternateinpairs (4+ + — — + + — — + + — — oeeene))
o [f(x)sinaxdx = —%f(x)cosax+%f1(x)sinax+%f2(x)casax— TRTIRTERED
Sign alternate in pairs after the firstterm (+ + —— + + - — + + — — - ee )

o [secaxdx = %lnlsecax + tanax|
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SECTION-A

1. Solve the following differential equations.

2011

d
1.1.;1 + ytanx = x*"**cosx.
dy _ 4x+3
122 =200y
dx. 3x+4y

1.3.(x + 1)%" = (x2 + 2x + 10).

2. 2.1 Using a trial function find a particular integral of the differential equation

2
ZT’: + 2% + 5y = 13e3*. Hence find the general solution of the above
differential equation.

2.2. Using the formula ﬁf(x) =e % e® f(x) find a particular integral of the

2 .
differential equation ZTJZ’ + % — 2y = 5sin3x. Hence find the general solution of

the given differential equation.

3 ,0<t<5b
t2 , 5<t’

3.2. Using the Laplace transformation find the solution of the following differential

3. 3.1 Find the Laplace transformation of the function f(t) = {

2
- equation ‘jTJz"*' y = 3sin2x ,wherex >0, y(0) =1 and (%) = 2.

x=0

4. 4.1 Find the factors of the following by using row and column operations.

(%]
w

1 a° a
4.1.1. {1 p* p°

1 ¢t ¢

a b ¢ d

b ¢ d a
4.1.2.

c d a b

d a b ¢

| cos8 0O sind |
4.2. Show that the matrix 0 1 0 |isanorthogonal matrix.
—sin8 0 cosf

I\
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5. Using the augmented matrix and elementary row operations discuss the solutions
of the following systems of linear equations.

51 x+2y~3z=4

3x —y+ 5z =2

4x+y+ @ —14)z=pu+2 Whereu € R
52, x+y=2 |

x—y=0

3x+y=1t,whereteR.

6. 6.1 Define the Taylor polynomial of degree n.

BFG) | - A2 dfx)
a3 +2 dx?  dx =0.

If f(x) =In(cosx) whereg <x < g prove that
Hence find the Taylor polynomial of degree four of f(x) = In(cosx)

2 2z
about x = 0. Deduce that In2 ~ n—(l + -T-I—-).
16 96

6.2, Write down the Taylor series expansion of f(x) aboutx = a. Prove that the

1Y (=T
Taylor series expansion of f(x) = i aboutx = 3is Z,‘io-(—%g-

SECTION -B
7. Define the vector product of two vectors.

7.1. Vectorsa,b and ¢ are suchthat axb=3axc .Provethat a=0 or b=3c+ /a

=+3 and b-c= 0, then find the values of k

b|=3,|c

wherg keR.If Ial =3,
and for the above values of k find the angle between
71.1. aand b
7.1.2. a and c.
7.2. OA=2i+3j+2k, OB=pi+(u~D)j+kand OC =4i +2j+3k Find the area
of the triangle 048 and volume of the parallelepiped with the edges
04 ,0B,0C interms of u.Deduce the values of y such that 0 ,A,B,Care

coplanar.
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8. 8.1 If r, v and a are the position vector, velocity and acceleration of the particle

at time t respectively.

Prove that Ed?(v Xxv))=2w-ayr—(r-a)v— (v-ra

tsint trost . 1 '
8.2.Let f(t) = jlj:ul + jliaeszt] + TiT k. Prove that |[f(t)| = 1 Deduce that

8.2.1. f(t)is perpendicular to % (F()

a2(f(t) i)
8.2.2. f(f)- gz )=—| (dt )",

9. 9.1 Show that the real root of the equation x* —2 =0 lies between 1 and 2.

X

n

2 S .
9.1.1. Provethat x, = —3—[.1:,, +—2-J 1s an iterative formula to evaluate the

numerical value for 3/2 (cubic root of2 ). Deduce that x, converges to
| V2
9.1.2. Taking x, =1 and using the above iterative formula, find the sixth

iteration of 3/2 .Hence obtain the value of 3/2 to two decimal places.
9.2. Using the Jacobi’s iteration method, find the sixth iteration of the solution of the
following system of linear equations.
3x+10y—z=-8
2x~3y+10z=15
10x+y—-2z=7
10. 10.1 Theevents 4 and B are such that P(4) = % , P(B) m§ and P(A\B) = %
Find P(AN B), P(AU B), P(A\B) and P(A\B). State whether 4 and Bare
| mutually exclusive or independent. Justify your answer.

10.2. A student attempts a multiple choice question to which 4 possible answers

are given with only one of them being correct. For any question there is a
_ probability of g that he knows the correct answer. If he does not know the

correct answer, then he will mark the answer at random. He does, in fact,

mark the correct answer to a question. What is the probability that he knew

the correct answer?
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11.11.1 The probability density function of a discreet random variable X is
X
PX=x)=k G) Wherex =0,1,2,3, ...... ........ Find the value of

constant k, P(X > 8) and P(5 < X < 20)

11.2. The probability density function of a discreet random variable is given by
x 1 2 3 4 5

P(X =x) 0-1 34 24 {0-3| 0-1

Find (a) Thevalueofd (D)EX) (VX)) (d) E(4X%2+3X-1)

12.The time taken to fix a certain electronic item, in ¢ hours, has the probability density

10k, 0<t<06

functon f{¥)=49k(1—1) ,0.6<1<1.0,where £ isa constant.
0 ,  otherwise
12.1. Findthevalueof &
12.2, Sketch the graph of /().
12.3. Write down the most likely time (mode}.
12.4. Find the expected time, .
12.5. Determine the probability that the time will be
(a) more than 48 minutes, (b) between 24 and 48 minutes.

End
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