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b) 1) Prove that the function u = log 1fx2 + y2 is harmonic and hence find its

conjugate harmonic _ : (8)
ii) Find the image of the circle ]z -2i |== 2 under the transformation W=;. (8)
15, a) i) Evaluate IC cgsnz dz around a réctangle with vertices at 241,~2+3. (8)
z ~1
- _rzn 1o o
ii) Evaluate J, 9+ 0080 d @ using contour integration. . (8)

(OR)

, 1 ‘
b) i) Expand m in a Laurent series valid for

M |z] <1, i) 1<|z|<2. - o ®)

_ e 1
ii) Use calculus of residues to find ,f 0 ('xz +a2) (x2 +b2) dx. wherleﬁa, b>0. (8)
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) R R R | | |
I F=(x+3y)i+ (y-2z)j+ (x+ 2kz)k has divergence zero, find the unknown value
of k. (2)
' : o 2 o= 2= (o g\ . : ~
. Evaluate the integral I . Fdr if F=xy i+ (x +y ) j and Cis the curve given by
y =x%=4 from (2, 0) to (4, 12). 2)
. Evaluate 72 {3log2} 2)
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4, Solve x%y" + 4xy' + 2y = 0. (2)
5. Find Liw)] if f6)={¢ *0<t<* - @)
0, t>4 '
6. Find £ (o) f LF())s——. | (2)
s(s+0) P
7. Examine whether y + e” cosy is harmonic. - R R | (2)
8. Find the image ofthe linex=1 Und_er_the_transformation w=zd o (2) C
o dest @
10. F.in_dItheg.sing:u.lérgp_o.int.s' off(z)=—s--1::—Z , . . | (2)
11. a) 1) Prove that §'=(x2 —y +x)-'; _ (2xy+y)-]9 i$ a conservative field and find the

. gcalar potential of F. : (8)
i) Apply Green’s theorem to evaluate J . (xY _x )dx + x2y dy along the closed
" ‘curve C formed by y=0,x=1and y =x. | (8)
(OR)

| b) 1) Evaluate]f g F .AdS where ﬁz ZH; +x ; _ 3yzz]‘; and S is the surface of the
cylinder x* + y* = 16 included in the first octant betweenz =0 andz=5. . (8)

o - o g g g7
ii) Evaluate H F . dS using Gauss divergence theorem for F=x" i +y j+z k

taken over the cube bounded by the planesx =0,y =0,z = 0,x=1,y=1,
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12. a) 1) Solve (D?*-5D*+ 7D -3y = e?* coshx where Di% . 8
. a d
ii) Solve D +2)x+3y=0,(D+2)y+3x=2e where Dz—&-g. (8)
(OR) |
; 2 y2 : : _d 8
b) i) Solve (x+1)*D*+(x+1)D+y=sin 2(log(x + 1)) where D-—(—{x—. (8)
3x

e
ii) Solve by method of variation of parametersy" — 6y' + 9y =% where
b4 .

Dd o _ : ®)

:aw;{-.

13. a) i) Evaluate

i) I: te_Ztt sin3tdt using Laplace transform and

-1 af 2 ‘
4y L t | —— 8
i) l:co (s +1 J:\ ' ®

if) Find L ["TLET} using convolution theorem. ®)

(OR)

b) i) Find the Laplace transform of a square wave defined by

- E,0<t<$,
= " andf(t)=f(t+a 8
f(t)—{_‘E,%q(a,an (ty=f(t+2) (8)
ii) Using Laplace transform, solve y" + y'=t2+ 2t wheny(0) = 4,y o =-2. (8)

14. a) i) Prove that f(z) = z" is analytic for all values of n and find its derivative. (8)

i} Find the bilinear transformation which maps the points z =1, i, —1in to the

points w =1, 0, i, Hence find the image of l z | <1. _ (8)

(OR)



