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ENGINEERING MATHEMATICS UI

Paper : MA 301

F\tll Marks : 100

Time : Three hours

Thc fig.tres ln the margln lndlcate
tull marks for the questlons.

Ansuter Q. No. 7 and ang four
from tte rest.

1. (a) Fill in the blanks : 1x5=5

z(r) The poles of 
"in, 

are given by

nez.(2rurf ntrl2ntri)

ftn l"-"ol=r represents alan
. (ellipse I circle I

parabola )

Contd.



0

The value of J--"J-A is

'(- J"b I '[- "b 
Jt"b)

(iu) Tlne Cauchy's integral formula is
used for (indefinite
integral / definite integral / definite
and indefinite integral)

(u) If f(") and g(z) are anlYtic

functions, then /+9 rs-.-.-
(analYtic / differentiable /
continuous / analytic, differentiable
and continuous).

Answer the following questions :

0 Define LaPlace transform of a
function /(l). 1

ftil Define non-linear Partial
differential equation' I

[iii/ Write the general form of l'agrange s

equation.

rll
liul Lle"* l=--:-, s <a (True /False).- s_a 

I
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0

(u)

(u)

Write the relation between the
coordinates of the Cartesian system
and spherical polar system. 1

What method is generallY used to
solve non-linear partial differential
equation having three variables ?-

(uii) Write the nth order linear
homogeneous partial differential
equation. I

(viii) Define Kronecker Delta and hence

prove that |i,Aj = Ai ' 2

/ixl What is an invariant ? Give
example.

an
2

(x) Find l{sint.cos/ } and

rlft *z)'"'I . 2+2

2. (a) Show that the function f(z)=xy+ig is
eveqrwhere continuous but not anal5rtic.

5
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(b) If r{r(t)}=f(s) then show that

t\"" r1t1l=t(s-a) s 'a ' s

ld fl Write down the two
Christoffel Brackets'

(it) ll arrdxidxi =o, vai,

Ap* a21=O '

forms of
2

show that

3

when

5

(d) solr" **"=0, given that

x=o, z=ea and K=r

(a)

(b)

3. Find L{ F(t) } if F(t)= o tor o <t <2

= 4for t>2 5

Form partial differential equation : (an-g

tuto) 3+3=6

(r) z = ax+bY+ a2 +b2

ftn 2 =y|(x)+xs(s)
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(iil) Flx+g+2, *" *g'*"')=o

(") Determine the analytic function

f(t)=u*i, it ' =bs&' +s2)* *-zs '
4

. Airy 6'=!!-6', showthat
0x'

^K
AK =ox , Ai,

a7'
2

(d) (t)

4. (a) Find the residues of

"tfl")=G,-tT("_2X"A at its poles

and hence evaluate [fQ)a"' where C
;

is ttre circte lzl=f,.

@ If 6ii is symmetric and A ri is

skew symmetric, then show that

6ii4i=o.
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(b)

(cl

Find the line element in cylindrical
system. 4

Using Charpit's method, solve

lf +q')s=qz- 6

ni"a r{(r*ta')'} 4

Find Z'transform of 2x3=6

r ,--, r(t) {at^t;

ffi\,-ou* =o

Unit impulse

,G)={f,f.;3

Solve : (orng oncJ

,,2 -
(t) f,n+:ea=v'
ftl r'w - 

") 
p + u@ - r)q-- 

"@ 
- c)

(d)

5. (a)

(u)

\tn

4(b)
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.f

Evaluate the integral I-?a",*n",'- iz" +l
I rl

cis tlre cunef +:l=2. 6

(d) If C(m,n\ is the cofactdr of A-o in

aale^ )=a+0, and A^" =ry',
show that A^nAh =51.

Solve : fcng oncJ6. (a)

(t)

(t)

*-r+-=2e2''+sx2s0x" 0x"09

&* a'" -ut? =u*"e
62a2 0x0g 0g"

2+i

Evaluate I@Y at
0

4

I
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. ,.tJ I I(c) Evaluate " IFG;FJ
Or

Solve the differential equation
Laplace Transform) :

Y"+Y=f , y(0)=1, y(0)-2

(Using
5

Show that the metric tensor is a
symmetric covariant tensor of rank 2'

If { is skew symmetric, show that

(ei$ +a'"ai)A,-=o 3
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