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Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A
1. Attempt all questions in brief. 2x10=20
Q No. Question CO | Level
a. Find the general solution of the differential equation 1 K1
— 3y = e?
X
%HWWWWW%HWW
@y _5dy o Lox
dx? dx 3y=e
b. Test the convergence of the series z \f : 3 K2
n=1" +1
Ty nzﬂéﬁ“{@@ﬂmmﬁwaﬁm
n=
C. Find the nature and location of singularities of (z + 1) sin ﬁ 5 | K2
(z + 1) sin iﬁ fereteqoraratt i wehfar iz woma e ifs)
d. Evaluate the integral fol x2(1<x)%dx. 2 | Kl
Wﬁm:rfolxz(l — x)3 dx=raH §ia i)
e. Examine whether the functionf(z) = e™ (cosy + isiny) is analytic or | 4 K1
not.
sita i e forwemf (2) = e ™ (cos y + i sin y)faedwofia 2 =
2
f. Find the solution of differential equation % —y=3. 1 K3
2
aawﬁw% — y = 3 & 1 hIfr
: 2 K3
d Find the value off PR
+x
Hﬂw:rf WWWWI
h. Test the convergence of1+1+l+l+---+2—1_1+--- 3 | K2
wifer 1 for f 2ft 1 + - S 4 + 4t ﬁ + - i 2 a
I. Find the harmonic conjugate of v(x,y) = 2xy. 4 K3
v(x,y) = 2xy eIt §IwF J1q Hi O]
) Evaluate f Zz__”ldz, where C: |z| = 1. S K2
C
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Emam“—rj dzwmﬁﬁﬁr@ﬁc |z| = 1.
SECTION B
2. Attempt any three of the following: 10x3=30
2
a. Solve the differential equation% -3 Z—i + 2y = xe* + sin 2x. 1 K2
2
WWUT% - 33—2; + 2y = xe* + sin 2x = &= Fifvw)
b. Show that the area of the surface generated when the loop of the curve | 2 K5
9ay? = x(3a — x)? revolves about the x-axis is 3wa?.
firg AT s 9ay? = x(3a — x)? % &7 1 X-3787 & IR SR THA T 39~ T THIETHA
3ma?gm
C. Obtain the Fourier series of f(x) = % in the interval (0,2m). Hence, | 3 K4
deduce =1 —Z+-—>+ -
4 3 5 7 —x
(0, 2m)imieaf (x) = ”Taa FeR Sroft T Hifv
L1yl 1t
g, =1 - -+ -— -4
d. Find and plot the image. of triangular region with vertices at (0,0); (1,0), | 4 K3
(0,1) under the transformation w = (1 — i) z + 3.
fonge & e 2 (0,0), (1,0), (0,1) €, wwwimow = (1 — i)z +.3 % sidid fot smmd
I SHHT T 1 B
€. Find the residue of f(z) = 2’ at its poles and hence evaluate | ° | K2
(z-1)*(z-2)(z-3)
J.f(2)dz where C: |z| = 2.5.
_ z3 3
%ol f (z) = e = g1 T SHH ST 1 A e i g [ f (2)dz Fem
fmfee st C: |z| = 2.5.
SECTION C
3. Attempt any one part of the following: 10x1=10
a. Solve the system of differential equations 1 K4
= + — 2y = 2cost =7sint and %—d—+ 2x = 4cost — 3sint.
Wmﬁmﬁ%ﬂﬁﬁq
Z—x dt — 2y =2cost — 7smta’9ﬂ———+2x =4cost—3sint
b. Solve cosx i32/+sinxd—y—2c053xy=2c055x. 1 K4
déc (tiix
Y L sing & — 34y = 5
g difmcos x ——= + sinx —=—2cos” xy = 2 cos’ x.
4, Attempt any one part of the following: 10x1=10
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a. . 1 dx 2 K6

Show that the integral fo =, Converges.
: 1 dx

R &3 fob FTeB e [ VT ST B

b. Solve [ [ [xt=tym-1zn-ldxdydz. 2 K6
gadtm [ [ x"lym 1zl dx dy dz.

5. Attempt any one part of the following: 10x1=10

a. Discuss the convergence of the series 3 K3

x 20 30 4l
1+§+§x +Ex +§x + -
G ShT SATHETOTAT T == Bl
A L L
1+§+?x +Ex +§Zx + -
b. Find half range cosine series of f(x) = x, 0 < x < 2. 3 K3
f(x) =x, 0<x < 2 7ef-qraenrars Svf foear 3 U

6. Attempt any one part of the following: 10x1=10

a. Prove that f(z) = coshz'is an analytic function and hence find its| 4 K2
derivative.
fagfifvef® f (z) = cosh Zus far=3woiTcnsh W & ToT SEehT 3Tashel ST shiTsT|

b. Find bilinear transformation that maps z = 1,i,—1 into w.=1,0, —i hence | 4 K2
find image of |z| < 1.
FefsEeuar g fifve st z = 1,0, —1 & w = i, 0, <i¥ ®uiaid *ar 3 @ &
|z| < 1 = wfafsa 3 it

7. Attempt any one part of the following: 10x1=10

a. 5 K5

3
Find Taylor’s expansion of f(z) = ZZZ L about the point z = i.

24z

f (@) = 2 e e g 2 = 4B s s A

b. i ’ i —_ 7772 ' 5 K5
Find the Laurent’s expansion of f(z) = T D22 in the region 1 < z +
1<3.
f(2) = —Z22 _gremevh el < z + 1 < 388 g

T (z+1)z(z-2)
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