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1. Which of the following is the differential equation for which the solution is 
y= Cje + oe* + 3? 
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2. Which of the following is not a differential equation? 

(a) 

/638 

dy 

(c) 

(b) (1+xy"+2xy' = 0 

+0 

(a) cos+y =0 dx 

3. For the differential equation xy" +y'+y =0 

1+ 

(a) x=0 is an ordinary point 

(a) y= 

(d) None of the above 

(b) x =0 is a regular singular point 

(c) x=0 is an irregular singular point 

1 

(c) y = 

x+c 

4. The solution of the differential equation 9+y² =0 is 

1 

x+c 

() y =-

) 

X+C 

() 

1 

X+C 
( ) 

( 

) 

2 

) 

dx 

) 

Contd. 



5. Frobenius method of power series solution of a differential equation is 
possible if x= xo is 

(a) an ordinary point 

(b) a regular singular point 

(c) an irregular singular point 

(d) Either (a) or (b) 

6. A differential equation M(x, y) dx + N(x, y) dy = 0 is said to be exact 
differential equation, if it satisfies 

(a) 

(b) 

(c) 

(d) 

dy 

•M 

dy 

(a) x 

(b) 2 
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(c) x3 

dx 

ON 

dy 

7. The value of Pa(+ Pols) is 

ON 

OM 

(d) *+2 

( 

() 

) 

( ) 

( ) 
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8. The value of Ho(x) is 

(a) 4x+2 

(b) 8x-12x 

/638 

(c) 4x -2 

(d) -1 

(b) -Jo() 

9. If Jo and J are Bessel's function, then Ji() is given by 

(a) Jol)-Ji0 

( 

(a) Po 

(b) Jolx) 

( 

(d) Jot)-) 

(c) Holx) 

) 

x 

(d) Lolx) 

10. Which of the following is not equal to 1? 

) 

) 

) 

) 

() 
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( SECTION : BSHORT ANSWERS ) 

Answer five questions, taking at least one from each Unit : 

1. Find the general solution of the equation 

xy 

Cartesian coordinates 

2. Solve the cquation y"-3y'+ 2y =0, given that y(0) =1 and y(0) = 0. 

dx 

7. Show that J12x) = 

are arbitrary constants. 

(Marks: 25) 

3. Show that x = 0 is an irregular singular point and x=2 is a regular singular 
point of the following differential equation 

5. Show that Pn(x) =(-1)" 

/638 

ay1+ X+y+Xy 

2 

4. Show that the general solution of the two-dimensional Laplace's equation in 
au, a'u -0 is u = Ceki***29, where C, k; and k, 

UNIT -I 

x(x-2)-(*-2)+3y = 0 

2, 

UNIT-II 

(2n)1 

6. Show that ,P(P" () dx=0 if n*l. 

sin x. 

2 

UNIT-III 

8. Show that LB(g = -+3x-3. 

dy 

UNIT-IV 

55-25 

dx 
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Answer four questions, taking at least one from each Unit : 

( SECTION : C-DESCRIPTIVE ) 

1. (a) Solve the differential equation (x+ y)(dx - dy) = d + dy. 
(b) Find the general solution of the differential equation : 

y1) = 1. 

/638 

( Marks: 40 ) 

3. (a) Solve the differential 

near X =0. 

2. (a) Solve the differential equation (x° +y)dx- xy dy = 0, given that 

UNIT-I 

(b) Find the general solution of the differential equation 

dyy+ x-2 
y-x-4 

its indicial equation. 

dx 

2Y-xx+2)+(x+ 2)y =0 

dy2 

UNIT-II 

d'y cquation 

dx 

(b) For the differential equation x(l -x)-3x-y=0, find the roots of 

4. (a) Find the general solution of the differential equation 

+y=0 by power series method 

,ay 

dy, 1 dy , 1, 
by Frobenius method about x=0. 

6 

10x4=40 

dy 

2x dx 4,y=0 

6 

5 

5 

6 

4 

6 
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(b) Show that the general solution of one-dimensional heat diffusion 

equation 

5. (a) Prove that 

A, B. C and n are arbitrary constants. 

h2 

6. (a) Show that 

Pnlx) = 

(b) Show that 

/638 

is given by 0 = (Acos nx + B sin nxCe , where 

that P,(x) = (-1'Pn(-x) 

(-y"(2n -2k)! 
n=oLk=02"kl(n - k} {n -2k)1 

is the coefficient of t in the expansion of (1 -2xt+ t) 2 and hence show 

(b) Show that H4 (2) = 16x -48x+12. 

UNIT -II 

[eHn(xHm() dx = 2"n1Wrônm 

2mx Pmt'(x) n-21/2n (+nn +)- m(m + 1)) Pm-'(x) =0 

7. (a) Prove the following recurrence relations for J,(x): 

(ü) 2J7(*) = Jn-1(x)-Un+1(x) 

UNIT -IV 

(b) Evaluate the values of LÍ, LË, L2 

8. () Show that [e*Im(dLnlx) dx = ômn Where ôr 

-n²h²t 

(b) Prove that Jolx) =cos(x sin 6) d9. 

7 

0 for mn 

1 for m =n 

4 

5+2-7 

3 

6 

4 

3+3=6 

6 

4 
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