Total number of printed pages-8
53 (MA301) MATH-IN

2021
MATHEMATICS-III
Paper : MA 301
Full Marks : 100
Time : Three hours

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

Answer any five gquestions.

1. (a) Evaluate: fany two) 4x2=8
- 35+7
E 1{—}
W s®-2s5-3

fii) e { {:_, 2}4 }
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= 1 2s” -4
L {tm}ts—z}[s-a}}

(b) Solve: fany two) 3x2=6
fi) [Iﬂ—yzuzﬂ}p+2xq=2xz
i) xp+y'q=(x+y)z

i) (z-y)p+yt(x-z)g=2"(y-x)

fe) () If Sy is symmetric and Ay is
skew-symmetric, then prove that

Sy Age= 0. 3

fii) 1If A;is skew-symmetric, then show
that

(B B +BL B} Ay =0. 3

2. (a) When is a complex function analytic 'y
., -Are the functions —

ﬁ_,r flz)=e"sinx—ie " cosx

ﬁ:} glz)=e"cosx +ie¥sinx
" analytic ? Justify. 1+2+2=5
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(b)
fc)
(d)
(L1)
(0,0)
3. (a)

Form the partial differential equation
of

i z=rlx*+y?)
(it} f{f -yz, ¥ -le= 0 D+3=5

fii Show that the process of
contraction reduces a mixed tensor
of rank 2 to a scalar. 2

fii} Find the line element in spherical
polar coordinate system. 4

Evaluate the integral

I [.E!Jr:2 + 4y + 3y° )dx+ 2 {x: +.'3-.1|c'g,|'+4_1],-2 }dy

along the path —

il y?==x
fi) y=x? 2+2=4

Find Laplace transform of the following
functions : fany four) Jxd=12

. 3
fi) (t‘+3) +3 +e7t
i) e 'sin3t

i) (t+2)e™
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ot os

fiv) e
{fu} tsin at
(b) Solve: {any one) S
Fz F &z

2x 2
F zﬂxiﬂy =2e” +3x7Y

fi)

&z p’z Bz .
fillf === 2——+—F=8iNX
i dxdy ay

fe) If Al and B; are two arbitrary vectors
then show that A'B: is invariant. 3

4. ({a} State the Cauchy's Integral formula.
Evaluate the complex integral
J‘ 4-3z
~z(z-1)(=z-2)

where C is the circle iz|=%. 1+5=6

fb) Solve: fany two) 3x2=5
il z= ;:.-2 rq°
m} x2p=+yﬂq2=zg
i) p'-q'=x-y
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fc)

(b)

(c)

(d)

iy State and prove Quotient law of
Tensors. 4
fi) 1If ﬂEE C; D* is an invariant for
arbluanr covariant vectors B;, G
and covariant vector D¥, show that
AY is a mixed tensor of rank 3.
1

Solve (by using Charpit’s method)

- AP

(p*+q" Jy=gqz. 6

Define a harmonic function. Show that
the function u= x*- y* is harmonic and
find its conjugate harmonic function.

1+2+2=5

Solve (using Laplace transform)
y'+y=t if y(0)=1, y'(0)=2. a

(1)

fi)

Assume ¢=a; A’A" Then show
that ¢=by A‘A¥, where by is
symmetric. 2

If o dx’ dx’ dx* = 0 for a]l valu:s_
of aj, then show thal: '

Qyga + Oyaz + g3y +Ggy3 +8ayp 8y =0. 3
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6. f{a) If C(m, n) is the co-factor of Ay, in

det (A,,)=d=0 and A"”‘:@
then Ay, A™ =85 5
+
(b) Expand f{z}=z[zj‘§}{i+2} ;e
region —
(i) |z|f:l
i) 2<|z|<3 14240m5

(e} Determine the poles and residues of

a 1
#s) z(z+1P(z+3

) and hence

evaluate f f(z)dz, where Cis |z|=2.
¢

143+1=5

1.-:1{ If'a and b are two constants and

L{E(t)}=f(s) L{G(t)=g(s))
thr;n prove that

LiaF(t)+bG(t))=af(s)+bg(s). 4

53 (MA 301) MATH-III/G 6



(e} Solve 4

&z ; A ;

5— =sinx siny for which
dx* dy
oz : h
a—z-ismy, x=0and z=0 where y
(]

is an odd multiple of %.

7. {a) Using the method of separation of
variables, find the solution of

3%.,.2@;{] when u(x, 0)=4e* 4

dx oy

(b) Show that the function f(z)=2? is
analytic everywhere in the complex
plane. 4

f¢) Find the fundamental metric tensor for
the line element given by

ds® =dx® +dy* + dz® - 2dxdy + dydz - dzdx .

5

(d) Show that—
cosat-cosbt] 1, s +B* " Ry
L{ : =EIQQT..-_2 .

g +0
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e} Find the Z-transform of;
(any one)

il al*l

{ii} Unit impulse
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