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1. Answer any seven questions from the
following : 1x7=7

(@) If cis any nth root of unity other than
unity itself, then value of
Lo & e @™ 1S

(i) 2nrx
(i) O
) -1

(iv) None of the above
(Choose the correct answer)

Contd.



(b) The square roots of 2i is

() +(1+i)
) +(1-i)
(iti) i—jg(l—i\ﬁ)

(iv) None of the above
(Choose the correct answer)

(c) A composition of continuous function
is
(i) discontinuous
(ii) itself continuous
(iii) pointwise continuous

(iv) None of the above
(Choose the correct answer)

(d) The value of Log (-ei) is

§ -
(i) i
(i) 1—%1‘

(iv) None of the above
(Choose the correct answer)
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(e) The power expression of cosz is

! et e s
=

il B e T
=

e CeRiet
(iit) ¥

(iv) None of the above
(Choose the correct answer)
The Cauchy-Riemann equation for
q
analytic function f(z)=u+iv is
i) u,= Uy, Uy ==V,
i} u,=-v,, u,=v,
(if) Uy +Vy=
(iv) None of the above
(Choose the correct answer)

=u(t)+iv eniw 2 is
(g) If wt)=u(t)+iv(t), th ~w®)]

equal to
) 2 [u(t)+iv(t)]
(i) 2w'(t)

(i) 2w(t)w'(t)
(iv) None of the above
(Choose the correct answer)
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(h) What is Laplace’s equation ?
() What is extended complex plane ?
() What is Jordan arc?

2. Answer any four questions from the
following : 2x4=8

(a) Write principal value of arg[ 11 ]
-1-1

(b) If f(z)=x*+y*-2y+i(2x-2xy),
where z=x+iy, then write f(z) in
terms of z.

(c) Use definition to show that

lim Z = Z,
zZ-2( ;

(d) Find the singular point of

z2+3
(z+1)(zz+5)'

f(z)=
(e) 1f f'(z)=0 everywhere in a domain D,

then prove that f(z) must be constant
throughout D.
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() Evaluate f'(z) from definition, where

@ 1If f(z)==, find lim f(2), if it exists.
z z=

(h) Write the function f(z)=2z+ = (z20)
z

in the form f(z)=u(r, 8)+iv(r,8).

3. Answer any three questions from the
following : 9x3=15

(@) If z, and z, are complex numbers,
then show that
sin(z, + z,) = sin z, cos z, + c0s z, Sin z, .

(b) Show that exp. (2+3zi)=-e*.

(c) Sketch the set |z-2+i|<1 and
determine its domain.

(d) Let C be the arc of the circle |z|=2
from z=2 to z=2i, that lies in the
1st quadrant, then show that

4
e
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(e) Evaluate -[c 2 , where Cis the top half
z
of 'the ciecle |z|=T1 ditom'z=1 to
= —1.

() If f(z)=e®, then show that it is an
analytic function.

(g If f(z)= i and C is the semi circle
.z
z=2e%, (0<0<7), then evaluate
[ F(z)dz,

(h) Find all values of z such that e* =-2.

4. Answer any three questions from the
following : 10x3=30

(a) State and prove Cauchy-Riemann
equations of an analytic function in
polar form.

(b) Suppose that
f@)=u(x y)+iv(x, y) (z=x+iy)
and z, = x, +1iyy, W, =u, +iv,, then

prove that if  lim u(x, y)=1u
(x, ¥) = (x0, Y0 )
and lim v(x,y)=v, then

(x)y)_’(xoa yO)
lim

Z3 2

. f(2)=w, and conversely.
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(c) If the function f(z)=u(x, y)+iv(x, y)
is defined by means of the equation

—

fl2)=1z

0 , when z=0,

, when z=0

then prove that its real and imaginary
parts satisfies Cauchy-Riemann

equations at z=0. Also show that
£'(0) fails to exist.

(d) If the function
f(z)=u(x, y)+iv(x y) and its
conjugate f(z)=u(x,y)-iv(x,y) are
both analytic in a domain D, then
show that f(z) must be constant
throughout D.

(e) If f be analytic everywhere inside and
on a simply closed contour C, taken in

the positive sense and 2, is any point
interior to C, then prove that

Flao)= 5 o Lok dz.

Cz-2

(f) State and prove Liouville’s theorem.
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{g) Suppose that a function f is analytic
throughout a disc | z -z, | < R, centred

at z, and with radius R;. Then prove

that f(z) has the power series
representation

Za (z-20)", (Iz-2zI<Ro)

% ool

(h) State and prove Laurent’s theorem.
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1. Answer any seven : 1x7=7

() The equation of the form
P,+0Q, =R is known as
(a) Charpit’s equation
(b) Lagrange’s equation
(c) Bernoulli’s equation

(d) Clairaut’s equation
(Choose the correct answer)

Contd.



(i) How many minimum no. of
independent variables does a partial
differential equation require ?

(iii) Find the degree and order of the

equation
3 3 2
0°z 6"z 0z .
— + 5 + — = sin(x +2y)
ox 0x 0y oy

(iv) Which method can be used for finding
the complete solution of a non-linear
partial differential equation of first order

(a) Jacobi method

(b) Charpit’s method
(c) Both (a) and (b)
(d) None of the above

(Choose the correct answer)

(v) State True Or False :
The equation
Uy t Uy T Uzz = 0

is an Hyperbolic equation.

(vi) Fill in the blanks :
2 2 2
0
(?E] + 2 —-g— = g—i +z=0
0x ox* dy
is a order partial
differential equation.
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(vii) The characteristic equation of
yu, +xu, =u is

(a) E:_diz.d_u.
® gt u
e e

® %\
(d) None of the above
(Choose the correct answer)

(viii) State True Or False
XU, +yu, = u?+x* is a semi-linear
partial differential equation.

(ix) Fill in the blanks :

A solution z = z( x, y) when interpreted
as a surface in 3-dimensional space is
called

(x) The partial differential equation is
elliptical if

(@) B?-4AC>0
() B?-4AC =0
(¢ B?2-4AC <0

(d) B?-4AC <0
(Choose the correct answer)
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2. Answer any four : 2><4=_8

(i) Define quasi-linear partial differential
equation and give one example.

(i) Show that a family of spheres

(x-a )2 + (y—b)2 =r? satisfies the
partial differential equation

:4:2(1'.:»2 tq- +1)=r2
(ii) Eliminate the constants a and b from

z=(x+a)(y+b).

(iv) Determine whether the given equation
is hyperbolic, parabolic or elliptic

Uy —2U,, =0,

(v) Solve the differential equation p+q=1.

(vi) Explain the essential features of the
“Method of separation of variables”.

(vii) Mention when Charpit’s method is

used. Name a disadvantage of Charpit’s
method.

(viii) What is the classification of the
equation
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3. Solve any three : 5x3=15

(i) Form a partial differential equation by
eliminating arbitrary functions fand F

from y=f(x-at)+ F(x+at).

(i) Solve
y’p-xyq=x(z-2y)
(iii) Find the integral surface of the linear

partial differential equation

x(y?+z)p-y [ +2)g=(x-y* )z

which contains the straight line

x+y=0, z=1.

(iv) Find the solution of the equation z = pq
which passes through the parabola

x=0, y*=z.
p) Find a complete integral of the equation
(v)

x2p2+y2q2=1'

(vi) Reduce the equation yu, +u,=x to
canonical form and obtain the general
solution.
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(vii) Apply the method of separation of
variables u(x, y)= f(x)g (y) to solve

the equation u,+u=u,,
u(x, 0)=4e°*.

(viii) Determine the general solution of
Al + DUy T Uy + U, + U, =2,

4. Answer any three : 10x3=30

(i) Solve (p2 £ g° )y ~gz=0 by Jacobi
method.

(i) Solve z* = pgxy by Charpit’s method.

(i) Find the general solution of the
differential equation

gaz
=
— +y? ay (x+y)z

(iv) Solve
(mz—”y)P+(nx—lZ)q=ly—n1.x

(v) Usev=inu and v= f(x)+ g(y) to solve
the equation

2.2
XUty =,
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(vi) Find the solution of the equation

z=%(p2+q2)+(p—x)(q—y)

which passes through the x axis.
(vii) Find the canonical form of the equation
YUy — % U, =0.

(viti) Classify the second order linear partial
differential equation with example.
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