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Mathematics-II (Calculus, Ordinary Differential Equation and Complex Variable)
: BSC-106-A-24
Time: 3 Hours Max. Marks:75

Instructions: 1. [Itis compulsory to answer all the questions (1.5 marks each) of Part -A in short.
2. Answer any four questions from Part -B in detail.

3. Different sub-parts of a question are to be attempted adjacent to each other.

PART -A
Q1 (a) Evaluate Txy dxdy over the positive quadrant of the circle (1.5)
xz _I_y? — aﬂ.
™ qhipAd  [fxy dxdy T0 & TAS IR 2 +y* =a°
(b) State Liouville’s Theorem. J (1.5)
fersfae & vy &1 s faf@ |
(c) Evaluate (1.5)

Helich B3
il el Al PP X
(d) Solve {1.5)
F pPP+2xp—3x2=0
R
P +2xp—3x2=0
(e) Explain first order exact differential equation with example. (1.5)
TYT HIfE GNP SfadHd FHIBRU I JaTevl Hied ST
(f) Find the expansions for J,(x) and J, (x). (1.5)
I,(x) R J,(x) & o faar @ |
(g) Solve (1.5)
A DY
d®y dy
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(h) Explain the following: : (1.
1. Analytic function
2. Harmonic function
3. Entire function

fafaftaa & guemsa:
1. IS B
2. B e
3. YU wad
(i) Show that the following function is an analytic function. (1.5)
e* (cosy + i siny)
et fop Fmfefea wom e fosswurere ®e € |

e* (cosy + isiny) ~
(j) Give an example of the following: (1.5)
1. Removable singularity
2. Essential singularity
3. Pole
Frafeifd @1 U SareRvr i
1. 8¢ U1y faaerurar
2. IS faT&orT
3.4d
PART -B
Q2 (a) Find the centre of gravity of a quarter of the ellipse, assuming surface density 1 at  (8) _
all points. |
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(b) Verify Green’s theorem in the plane for

f(&xz—ﬁy’} dx + (4y—6xy) dy

[
Where C is the boundary of the region bounded by
x=20, y=20, x+y=1




UH THT JAmd 3

f (35— 852) dx + (4y—6xy) dy
=

oel c AR am T dme
x=0, y=20, x+y=1
Q3 (a) Solve 5)
(Y e +ax)dr + (2xye’=3y* ) dy=0
A B
(Y e +ax)de + (2xyesr’ =3y ) dy=0
(b) Solve (5)
(1+y*)dx=(tan'y — x) dy
A DY
(1+ y?)dx=(tan 'y — x) dy
(c) Solve (5)
ply+2px=y

AP
piyt2px=y
Q4 (a) Find the power series solution of the differential equation (8)
&’y dy
5z T 27 dr+(1—x?)y 0
y()= =2 , ¥(0)=12
A GHIDHRUI BT UTd A0 GHIYH F1d DT
d'y dy
= = — 2 —
= +2xdr+(1 x)y 0
y(0)= -2, y' (@) =2
(b) Solve by method of variation of parameters (7)
Y o
dx? + y = x sinx
AIES! B ﬁﬁm o1 fafd grI g Y
jx); + y = x sinx
Q5 (a) Show that the following functions are harmonic and hence find their harmonic (8)
conjugate function:

1.u =§ log (x* +¥%)

2. u = sinhx cosy



(b)

Q6 (a)

(b)

(©)

feamt s Prufeifad smiffe ®ad € 3R 3@ gmile Ygw @1 Jal g
=% ng (x2+y2}

» U = sinhx cosy

Determine the following Mobius transformation: (7)
1. Which map the points,
z=1,i,—1 intothepoints w=1i, 0, —i

2. Which map the points,

z,=0,2z,=1, z; = coonto wy =i, wp =—1, wy = —i
fFrafafaa mifvgg aiads Ruffa
1. S feigall A Ay Ha §
z=1,¢, —1 fdgefid w=i,0, —i
2. it faigait & Ay & §

Z§=0,22=1,Z-3=CD ﬁg‘gﬁﬁ w1=i,Wz="‘1,W3=_"i

Evaluate the following integral using Cauchy Integral formulae: (8)
b -rf-' 2(241]3{32 2}dz ; e ]zl=§
Zj,mdz : C:lz=21=3
it S B B ITaN F Fafaraa s &1 HedioT HY
1. Je z{zi;)s(i'—z} et S 'Z'=§
N s L c:lz—21=;
Determine the poles of the following function and residue at each pole: (5)

2.2

(z-1)(z- 2)*

ﬁaﬁt@awﬁgaﬁﬂﬁiaﬁ IR YIS Yg W AR G

Find the residue at z = 0 of the following function (2)
zcos ( ’ )
Prafifed Be & aRY I z = 0 W Il MY
1

Z COS (;]
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Q7 (a) Evaluate by changing the order of integration
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(®) Solve
dy . 3
B + x sin2y = x3 cos®y
BA DY
o ey
dr-!—xsty—:‘c cos*y
(©) Solve
d’y dy
— — o ik
T2 + 6 dx+ S5y=e
TA P
d’y

d
3 +6 o +5y=e"

(d) Find the values of €, and €, such that the following function is analytic
f(2) = (x4 €, y* — 2xy) +1 (G x* — y® + 2xy)

¢, 3R ¢, BT T F1d S o & Fafafed wam ey 8

f(z)= (2 + €, y2 — 2xy) +i (G x*— y* + 2xy)

(e) Expand the following function in a Laurent’s Series

@)= ey about z=1
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