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(005) B.Sc. (Part-II)

Term End Examination, 2021-22
MATHEMATICS

(Paper-II)

Differential Equations

Time : 3 hrs. ] [ Maximum Marks : 50

  

Answer all questions. All questions carry equal marks.
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Solve by power series method : y
dx
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)x1(  .
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Find all eigen value and eigen function of the following Sturm-Liouville problem :

0)(y,0)0(y,0y
dx

yd
2

2

 .

[bdkbZ&II Unit-II]

2. Find the value of :

(i) )t(sinL        (ii) L (J
0
(t))

(D2 + 6D + 5)y = e–t  y (0) = 0, y' (0) = 1

Solve :

(D2 + 6D + 5)y = e–t if y (0) = 0, y' (0) = 1

/OR

Find the value of :   
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Prove that :    
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[bdkbZ&III Unit-III]

3. f 

z = f (y/x)

Find the partial differential equation by eliminating the arbitrary function z = f (y/x).

  (Solve) p + q = pq

/OR

(Solve)

p2 + q2 = x + y

 (Solve by Charpits method)

z = px + qy + p2 + q2

[bdkbZ&IV Unit-IV]

4.

Classify the following partial differential equation:
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(Solve)

(D2 – 5DD' + 6D'2) z = ex+y

/OR

(Solve) yx
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(Solve) (D2 + DD' + D'–1)z = sin (x + 2y)

[bdkbZ&V Unit-V]

5.

State and prove fundamental lemma of the calculus of variations.

I [y(x)] =  
2

1

x
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Find the extremal of the functional    I [y(x)] =  
2

1
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/OR

Explain the proximity of curves.

I [y (x)] =   dxyx )'1( 2

Prove that the externals of the functional

I [y (x)] =   dxyx )'1( 2   will be parabola.
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