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Part A ' ‘ (10 x 2 = 20 Marks)
1. Find the particular integral of (D2 —-2D + 1)y = z2.

d’y  dy

2

2. Solve z Gm—a:a;+y=0.

3. Find V 0 V¢ for the function ¢(z,y, z).

4. If C is a planar curve connecting two points A and B, find / V¢ - dF.
c

5. If f(2) is analytic and f(z) also analytic, then show that f{z) is constant.
6. Find the image of |z — 2| = 1 under the mapping w = z — 2 + 5i.
7. Evaluate / (50522 + 600z + 1000)dz, where C is the circle |z} = 101.

c

8. Identify and classify the singularity of the function f(z) = sin z/z.

9. Write down the Laplace transform of a periodic function f(t) with period "a”.

1
10. Using Initial Value theorem, find %l_l;% f(t), given that L{f(¢)} = e
Part B {5 X 16=80 Marks)
11.a(i) Using method of variation of parameters solve y” — 2y +y = ze®. {8 Marks)
a(ii) Using method of undetermined coefficients solve " + y = 10sin z. " {8 Marks)

12.a(i) Find f [(m2 —y%)dz + 23:ydy], where C is the boundary of the square in the zy— plane
o]

formedby z =0,y =0,z =1andy =1 (8 Marks)
(it) Using Stoke's theorem find / F¢ - dF for the vector field F = —yf—f'— 2yzj?+ y2lA< where S is
c .
hemisphere 22 + y? + 22 = 1 and C is its boundary on the zy— plane. {8 Marks)
(OR)

12.b(i) Verify Gauss divergence theorem for the vector function F = 2% + 4% + 2%k over the cube
bounded by z =0,z =1,y=0,y=1,2=0and z=1.
’ (10 Marks)

[~

(ii) Find ¢(z,y, z) with ¢(1,~2,2) = 4 if V¢ = 2zy2"i + 2%2%] + 3a%yzk (6 Marks)



13.a(i) Find the analytic function f(z) = u(z,y) + iv(z,y), given that u(z,y) = z* — 3zy* + 32° —
3y? + 1. Further, find v(z,y). . (8 Marks)

(ii) Find the bilinear transformation which maps the points z = 1,1, —1 into the points w = 0, 1, c0.
Find also the pre-image of |w| = 1 under this bilinear transformation. (8 Marks)

(OR)

13.b Find the image (in w-plane) of the triangular region bounded by the lines z = 0,y = 0 and
z +y =1 in z-plane under the following transformations:

(i) w = 22 . (8 Marks)
(i) w = ei"/42 (8 Marks)
. - | dz . oo
14.a(i) Evaluate / ————— where C is the circle in Z-plane:|z — 1| = 2 (8 Marks)
c 2X(z+2) _

(it) Find the Laurent’s series expansion of f(z) Tz~ 2 valid in the region' 1 < |2+1]| <

it ren nsi =0 [l '

P (z+1)2(2 - 2) &
3. , (8 Marks)
(OR) |
14.b(i) Find the Taylor power series expansion of f(z) = sin z about the point z = w/4. (8 Marké)
| ‘(ii) Using Contour integration on unit circle .evaluate ” i
u , ——.
& , € o (24 cosb)
(8 Marks)
15.a(i) Evaluate /oo te 3 sin tdt. (4 Marks)
0
(ii) Find the inverse Laplace transform L~! (L(msm) (6 Marks)
. e—at _ e—bt
(i) Find the Laplace transform L (—_;f__> (6 Marks)
(OR)

15.b(i) Using convolution theorem find the inverse Laplace transform of > . (8 Marks)

(s2+1)(s?2+1)
(ii) Solve y” — 6y’ + 9y = %3 y(0) = 2,3'(0) = 6 by Laplace transform method,. (8 Marks)
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13. (a) (i) u(x,,y)=x* =3xp* +3x* =3y’ +1 QenR&sLUL_HeTeng) eTevlie,
f(2) =u(x,y) +iv(x,y) ugliumiey g eTeo @@&@mul_&g,mnas &essT(Hiillg.. GCuos|d
v(x,y) -Wb Snewrs. (8)

(i) Z - gengglev :D_sireTr z=1i-1 ysrefigener W - gengdlev 2 sitemr w = 0,1,00

eiref Seh6(& (PeomGw wrHmd CEwiwb GEHGHTL(H 2 (HLTHDSMmS st s. GLaIb Bhs

2 (HLIHMSH6 epevtd | w =1 eretug et THANIDUSEHS Hcwws. 8)
(S16v0))

13.(b) Wetreumd 2 (HLMHOrEsssT &ip Z - sengHev 2 6mem x =0, y= 0,x+ y =1 ettt
G&n@&@&@m QJGU)I_&&ULJL_L LGSules LIDUSEDG SHITEETE:

iy w=z’ : (8)
iy w=e""z . (8)
14.(a) (i) j—2¥—1—~dz st AL seie; @i C - aeLsl Z - Sa1saHs 2 aen
oz (z+2) _
lz-1|=2 eretiy Qu’Lib %@m (8)
(i) f( )= (—2%)2(21——5 6T65T &nmjg)@ 1<|z+1| <3 et6bm DGHTL_evS 6 eumatmTL
2HEGS Qi auflensenw alfi&g) sT(RGaD. (8)
(S1sv0081)

14. (b) (i) f(2) =sinz erettm eniliiyg z = 7/4 erettm Lsiierll GHMSG QL ievlletT H&EHS

QBT euflenaemil 6T(LDS6LD. _ (6).
2z
(i) @T6vE BT (P UL 2 (HeudT CIFTEDSHUTL 6L epsuLd !2 ool -60T WFILIeMLI
SIGHT&. (10)
15. (a) (i) wAIGe: fre™ sindr. | | )
; _
(i) sorrievmeiv 6T a@wr'rg’)rj)tb snewa: L {M} . (6)
e—ar _e—bt
(iii) evmUieomeiy 2 (HLOMHMLD HrewsTs: L — (6)
(Hv8v5)
15. (b)(i) &mees BsPHMSMS LwsTLHISE L Z——S—Z———— SNGBET&. (8)
(s"+D(s"+1D _
(i) evnLieumeiy 2 (HLOMHMID ewevld &iey snessta: y'—6y'+9y = re”, ¥0)=2,
y(0)=6. ‘ (8)
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