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Note: All questions are compulsory. Use of calculator is
allowed.

- 1. . Answer any five of the following : 5x4=20

(a) Evaluate any one of the following limits :

)  Lim 129X
x—>0 X

G) Lim \/1—x2+x2—\/1+x2
x>0 4* _1

b) Ify= etan x, then prove that

1+ Yo+ 20+ Dx-1lyy,+nn+ 1)y, =0

ET-101(A) | 1 | P.T.O.



(c) If 2% + 2Y = 2*%Y, then find the value of
dy :
— atx=y=1.
3 XY

(d) Ifx=cos (Iny), then show that

1-x)yy-%y; =Y.

() Ifx=rcosO y=rsin6, and z = z, find
0(%,y,2)
a(r, 6,2)

() A particle of unit mass moves in a straight
line in a resisting medium which produces
a resistance Kv. If the particle starts with
a velocity u from the position s = s(, show
that as time goes on, the particle

approaches the position s = sg + 2.

K
2. Answer any four of the following : 4x4=16
(a) Evaluate any one of the following :
n/2
(1) j log (tan x) dx
0

(i) jsins x dx

(b) Prove that:
n/2 i
s X T
dx = =
Jsin x + Jcos x 4

ET-101(A) 2



(c) Find the area of the region bounded by

the parabola y = 2 + 2 and the lines
y=x%x,x=0,andx=3.

(d) Solve any one of the following :

29 _g
dx

(i) xdy-ydx=Jx2+y?) dx

2
(e If & __v and v = 15 when t = 0, find
dt 100

the value of t when v = 10.

@ x+y

8. Answer any four of the following : 4>4=16

' A A A A A
(@ LetA=2i +k, B=1i+j + k,and
A

A A
C = 4i - 3j + 7k, determine a vector
R satisfying
RxB=CxB and R.A=0.

A A
(b) A force 3i + k acts through the point
A A A
2i — j + 3k. Find the torque about the
A A A
pointi +2j — k.
(¢) Determine the constant ‘P such that the vector
V =(2x+3y) 1 + (3y + 42) J +(pz+5x) k

is solenoidal.
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(d)

(e)

4. Answer any six of the following :

(a)

®)

ET-101(A)

A particle moves along a curve x = t3 + 3,

y= t2+4, z=2t+ 5, where t is the time.
Find the component of its velocity and

acceleration at time t =
A A A

= 2 sec, in the

direction 3i +4j +5k.

A fluid motion is given by

A A A
V=(y+2i+Z+x)j+x+y k.

Is the motion irrotational ? If so, find the
velocity potential. Is the motion possible
for an incompressible fluid ?

Prove that

—2a

a+b

c+a

Is

the following a

a+b

-2b

b+c

matrix ?

-

c+a

b+c

- 2¢

1+1i

6x3=18

=4(b+c)c+a)a+b)

Skew — Hermitian




(¢) Find the inverse of the matrix
2 0 -~1]

(d) Show that the matrix

1 1 1

2 -1 3|

satisfies the matrix equation

A3 _6A24+5A+111=0.

(e¢) Find the values of x for which the matrix A
is singular when

M1-x 2 2

(f)  Solve the following equations by Cramer’s
rule or matrix method :

X-y+z=4
2x+y-3z=0

X+y+z=2
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(g

Matrix A has x rows and x + 5 columns

Matrix B has y rows and 11 — y columns.
Both AB and BA exist. Find x and y.

(h) Find the eigenvalues of the matrix
3 0 0]
A=j0 4 3
0 V3 6|
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