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ENGINEERING MATHEMATICS-III
Paper : MA 301
Full Marks : 100
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

Answer any five questions.

1. (a) Find Laplace transform of the following
functions : (any two) 3x2=6

) sin?8t
(ii) 3t4e—0.5t
(iii) e *(cost+sint)

(iv) tsin(at)
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(b) Form partial differential equations of (b) Solve: (any one) . 5

the following : (any two) 3x2=6 2y &g m
2 (i) ,wrw@& oo =Xty
(i) Axlavw+@|$m+wmno O Yy oy
; Pz 8%z o2
(i) z=x*f(y)+y’g(x) i)t -6— =ycosx

2 2y .
(i) f Ak -2yz,y mev 0 (¢ @) If C(m,n) is the cofactor of Ann
(c) (i) If Sy is symmetric and Ay is anti-

_ in det (A,,)=d = 0and
: hat : 7
symmetric then show t Rt g
SikAik = 0 3 A Dl
k4 .

5 B then show that

(i) If Ajis skew-symmetric, show that \ A AT = 58 4
.. 1 \ 24 i
Amw. B8 mw.:vm..s =0 w | fi) Show that the process of
e /o contraction reduces a mixed tensor
(d) Find the image of |z-3i|=3 under the ' ; of rank 2 to a scalar. 2
mapping Euw. 3 S "(d) Evaluate the integral :
@) 4 A
2 2
(a) When is a complex function analytic ? _. wa +4xy + 3y V&:wAH +3xy + 4y v&@
2. a €

(0,0)
Are the functions

. along the path
) f(z)=eYsinx-ie Ycosx

() y=x
. e,
(i) g(z)=eYcosx+ie¥ sinx ) -
analytic ? Justify. 1+2+2=5
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3. (a) Evaluate: (any nSQ, 3x2=6 4. (a) Solve the following partial differential

equations : (any two) 4x2=8
.1/3s+2 2s-18 4-3s
i h_ﬁ N PERSTI L oy .
S %49 '165°+ ) LZp+xzq=y
N 1 4s+12 o
i 2 i) y-2)p+y*(z-x)g = 22(x-y)
A 3s+7 W , (i) xp-yq=y*-
oo .N\l
il ST S
Ji s? -2s-3 (b) State the Cauchy’s Integral formula.

Evaluate the complex integral
(b) Using Charpit’s method solve the vmacmp _

differential equation : % _. : Alvw » v
; Czlz-1)(z-2
(6% +a*)y = gz A
X S hereistht ol |z _ 2
i T 1 .
) If AY= \wswmlxulmwp then show tha ,_f? it , 2
ox® ox” o o 1+4=5
mxn ox1? .
API= AV — o %l 4 () Assume ¢=a;A’A*. Then show that
o= F.»\t&x , where by is symmetric.
(@) If L{F(t)}= f(s), prove that 3
12 i !
LFa)= 242 4 i
. S
(@ If L{p@)}=2", find L{e'F@EL)). 4
s
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5. (a) Solve m =a’z, where x=0, v) “MMN BiCj p* is mbe.m&mb_ﬁ for mu.g.c.m.c.%
. y ors B, Q\. and D*, then show that

24 =asin m|Nno A BUSQ tensor of rank 3.
B - Y and ay 5 4

: (c) Solve : (any one)
(b) Define a harmonic function. Show that

the function y=x2- Qn is harmonic L »UG + Qv =qz

and find its conjugate harmonic (ii 2, Loy :
function. ; 1+2+2=5 ) Pra’=x +y?
| (d) Find z- .
(c) Show that . funtica ransform of the following
9 9 7 &APF ' w+wﬂm
hﬁoom at —cos WJIWNQ s*+b > :
" 2 .Q.mml,+,9m \Eu 5%, k<0
3, k20
(d) Find the fundamental metric tenso
for the line element given by 1\
AR N2 ,m&
ds® =dx* +dy” +dz® - 2dxdy +dydz -dzdx ™~ k= .
5 (e) Define singularitv a
function, 5Bt andmole of a ooBEow
4z+3
. f(z)= i i Wy - ;
6. (a) Expand: f(z) 2z(z-3)(z +2) o @ I ag gyl gy dx* =0 for all values of
region (i) |z|<| (i) 2<|z|<3 5 % then show that y
: QE@ +a,3, +a513 Qs +ag, +a35, =0
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(b) Using the method of separation of

variables, find the solution of 4
ou ou ‘

3_ + 2_ = O h = 4 =X
Do, ity when u(x,O)- e

() Determine the poles and residues of

(@) -

3 z(z+1)2(z+ 3)

and hence evaluate J‘ f(z)dz where
c

C is |z|=2. 1+3+1=5

(d) Show that the function f(z)=2° is

analytic everywhere in the complex
plane. 4

(e) If A' and B; are two arbitrary vectors

then show that A'B; is invariant. 3
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