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Differential Equations, Calculus of Variations
and Special Functions
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First Year, Examination, 2017

Time : 3 Hours Max. Marks : 60

Note : This paper is of sixty (60) marks containing three
(03) sections A, B and C. Learners are required to
attempt the questions contained in these sections
according to the detailed instructions given therein.

Section—-A
(Long Answer Type Questions)

Note : Section ‘A’ contains four (04) long answer type
questions of fifteen (15) marks each. Learners are
required to answer two (02) questions only.

1. Solve:

X
S—t:—2
y

2. Find the extremals of the functional :
j: (4ycos X + y'? — y?)dx

that satisfy the given boundary conditions
y(0)=y(m)=0.
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3. Prove that:

. 0 ifm=n
J_le(x)Pn(x)dx:Lifm:n
(2n +1)

4. Using the method of separation of variables, solve :

ou (au)
— =2 —|+U
OX ot

where u (x,0) = 6673,
Section-B
(Short Answer Type Questions)

Note : Section ‘B’ contains eight (08) short answer type
questions of five (05) marks each. Learners are
required to answer four (04) questions only.

1. Prove that:
2 ]
J_45(X) = || — [|.8In X
172(X) (nx)

2. Prove that in Laguerre polynomial | n (0) = 1.
3. Show that :
iF(oc,B;y; X) = OL—BF(oc +1LB+Lv7+LXx)
dx Y
4. Solve:
(X% + y? + z2)dx — 2xydy —2xzdz = 0
5. Solve boundary value problem :
u_ ()
oX oy
if u(0,y)=8e3.
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6. Find the extremal of the functional .[13 (3x — y)y dx

that satisfy the boundary conditions y(1) = 1,
9
3) =—.
y(3) 5
7. Provethat:
HH(X) = 2X Hn(X) - Hn+1(X)

8. Solve:
dx dy  dz
X2y 2(x+y)
Section-C

(Objective Type Questions)
Note : Section ‘C’ contains ten (10) objective type
questions of one (01) mark each. All the questions
of this section are compulsory.
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F(o,B;v;D) = e
- heX] =
7. lim 2F1(a,b,c,bj ...........
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8. Generating function for Legendre polynomial P,(X)

9. Thevalue of Qf 1 — Q1 IS .ccceee.
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