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B. A. (Part IT) EXAMINATION, 2020
MATHEMATICS
Paper Second

(Differential Equation)
Three Hours | [ Maximum Marks : 50
T 7o vt § | 9% U W B8 I AN & DI |
T g & 3id T £ |
All questions are compulsory. Attempt any two parts of
each question. All questions carry equal marks.

TPE—1
(UNIT—1)
P, (x) & forw RAfgT ¥ &1 po foRgy den fig
PIFTT |
State and prove Rodrigue’s formula for P, (x).
P ST I -
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Find all eigen values and eigen functions of the Sturm-
Liouville problem :

d?y

ax?

v(0) =0,y’[gj = 0.
Rrg ST b -

J.(:Oe’“xJO (bx)dx =

+2y =0

1
Ja? + b2

Prove that :
1

\a? + b?

J.: e (bx)dx =
Wlé—z

(UNIT—2)
L{7e% +9¢2 + 3sint + Scost

~7t% + 8t + 5sin 3t + 2}

@ 99 F1d D ?Q [
Find the value of :

L{7e? +9¢2 + 3sint + Scost

—7t> + 8t + 5sin 3t + 2}

2fIvTge TR I BT TANT RS G DI -

! p2 -6
p3 +4p2 +3p

Evaluate using Heaviside’s expansion formula :
2
o S
pd+4p? +3p
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2 4. (3)
d_y+y:0;y:1,Dy:0a—5[l=0|

dx?

Solve the following differential equation using Laplace

transform :
2 )
_2+y=0;y=1,Dy=OWhent=0.
dx
3P §—3
(UNIT—3)
IRMe R § g P - (@)

z=px+qy+ p*+q?
Solve by Charpit’s method :

z=px+qv+p*+q®
frforiaa oiffie sada THieRT @ ofid faf & g
PIT

(mz—ny)p+(nx—lz)q=ly—mx

Solve the following Partial differential equation using
Lagrange’s method :

(mz—ny)p+(nx—lz)q= ly — mx
Ul FHIH FId DI :
(x+¥)(p+a) +(x-7)(p-q) =1
Find complete integral :
(x+3)(p+a)f +(x=y)(p-0q) =1
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[4]
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(UNIT—4)
ol Efg \HQ :

ptr+s=1
Solve :

ptr+s=1
el Efg i;IQ :

r—2s+t=6m(2x+3y)
Solve :

r—2s+t=3, (2x+3y)
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BIFTY |
2 2
Classify the equation oz o = 0 and solve it.
Oxc? ayZ
TIR—5
(UNIT—S5)
[T Bed & oA ST TRE DI -
1
I[y(x)} = _[0()/'2 + y'+1)dx
y(0)=1
y(l) =2.

Test the extremals of the following functional :

I[y(x)] = I;(y'z +y’+1)dx
y(0)=1
y(1)=2.
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@ T a2+y2=1 3R WA W x+y=4 & dd B
AT U S DI |

Find the shortest distance between the circle x* + y? =1

and straight line x + y = 4.

@) Sierd yfaey foRay |

State Jacobi condition.
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