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Note: This question paper contains two parts A and B.
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Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

Part- A (25 Marks) .
2
Find the complementary function of x’ j Z + 2x§z -12y=x"logx. [2M]
X X

Find the singular points of the differential equation:

d’y dy
x(x-1 +2(x-1)—+y=0. 3M
Write the value of J Y (x). [2M]}
/2
*Obtain the value of F,(x). [3M]
Determine the region in the z-plane represented by % <amp(z) < % [2M]
State Cauchy’s integral theorem. [3M]
Define an essential singularity [2M]
Expand €0sZ in Taylor’s series about the point Z = % . [3M]
Define conformal transforniation. [2M]
. -1
Find the invariant points of the transformation w = (2 % +1); [3M]
Part-B (50 Marks)
Solve (x +a)2 4’y —4(x+ a)él +6y=x
dx* dx

Solve the equation y + x’y =0 in series.

OR
d?y Iy vy log
Solve —} —li+ %:—ix—.
dx~ xdx x X
. 2y dy . .
Solve the equation %i— +(1-x)==— y=0 in power scries.
dx™ ., dx

Express f(x)=x"+3x"—x’ +5x-2 in terms of Legendre polynomials.
Prove that (zz + l) P (x)= (Zn + l)xPn (x)— nPM' (x).
d
Prove that —J(x) = = J,(x).
dx
OR
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State and prove the generating function for F,(x).

1 =
Prove that L[x”./” (] =x"1 ().
dx

' 2 . .
It Jn,,vl(x) =—J, (x)— JO(.\'), then find the value of n.
X

Show that the real and imaginary parts of an analytic function are harmonic.

Evaluate J fzhz,whcre C is the contour consisting of the straight line from
c

o= to 71=1.

. € .
Evaluate (:j)—»f;ifz. wheie C s
c(zt1)

21 =3
OR

Show that the function f(2) =z is not an analytic function at any point.

If the potential function is log(x” + v*)_ find the flux function and the complex

A=Y

R

N , . . o Tz-—9z-18 . ,

Find the Laurent’s series expansion of  f(7) = ~———=———— 1n the regions
' = ,()—,

potential function.
2

) 77— 7+1 . )
Evaluate Lfdz, where Cis the circle

>3 and ()‘i’:’ 7 < 3,

I
. = dx T
Apply the caleulus ot residues to prove Ih:nj e
” .\- + l \/;

OR

State and prove the Residue theorem.
L COSAX

Evaluate J- X,
0y l

Find the bilincar transformation which maps 1,4, -1 to 2,1, -2 respectively. Find
the fixed and eritical points of the ransformation.

Show  that under  the  tansformation w= 1w cucle a7+ 3y7- 60=01s
7.
transformed mto a strarght fine i e w-plance,
OR
Show that the condition. tor transformation - 1427017 S0 make the
sl
y
!
!

circle pu| =1 correspond to astraight fiae mothe 2-plane i

N

Discuss the ranstformation w
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