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Mathematics - 4 (Hons.)

Answer any six questions.
1. Define Integral domain. Give an cxample which is an integral domain butnota
field.
()" Show that every field is an integral domain.
2. Solve any two of the following differential equations :

(a) (x+.}’)2dy (b) (]+e"’")dr+e"’(l—-';Jaj:=0
g)’____xx 3y
© L=*V =5 @) (1+xy) yde=(1-xy) xdy =

.3/ Solve any two of the following diffcrential equations :

2.4 ' 2
(8 y=p'x —Px (b) p2y+2px=y () y=px—p +p
(d) Reduce the equation (px - y) (x - py) = 2p to Clairaut's form by putting x*=u
and y* = v and hence find the general solution.

)/ Solve any two of the following differential equations

.o d’y d: .
- (@) i (b) dr'];—éi aj)+4y=e2"+sm 2x
o d’y d'y  ,dy

5. (a) Using the method of variation of parameters, solve the differential equation :

zdz)’ dy

2. x
X —+X —'—y =Xe
dx’ dx

(b) Find the orthogonal tranjectories of the series of logarithmic spirals r = a°

where a is parameter. . ‘
. Solve any two of the following partial diffcrential equations :

(@) (mz- ny}p+(nx—lﬂq ly - mx
®) yp+xig=x’y’z’

© x(y'+z)p-y(x* +2)g=z(x*-y")
' ' 0z 0z

@) (y+z)p+(z+x)g=x+y where P—EE and ‘}—ar
_3— Apply Charpit's method to find the complete integral any onc of the following
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differential equations :

(@) p:x+q3y=z

(® xz-pv-2quy+pq=0
Prove the following recurrence relations for the Legendre polynomial P (x)

(a) (n“-"])ﬂ‘,:(z""‘l)-"'ﬂ_”ﬂ-l (b) "R,=-‘rf¥"'ﬁ:-l

.

o0

9. (a) Ifnisa positive integer. then show that J_ () =(- n"J, (x).
(b) Prove that:

2 .
i J.y 2 (V)= \E; iy 12 (X) = ‘/—; sin x

Q

10. () Show that when n is a positive integer, Jn(x) is the cocfficient of 2" in the

1 ]
expansion of exp {; X (: - E)} in ascending and descending power of2, |

(b) Prove the following recurrence relation for
‘]n (I)'z J:: ('r)=Jn—I ('r) _JIH-I ('r)
’y: (a) State and prove first shifiing theorem of Laplace Transform.
(b) Find the Laplace transform of e (2cos5r—-3 sin 5¢)
12-(a) Find the inverse transform of any one of the following :
s+2 4s+5
M ¢ _4sx+13 M (s-1)*(s+2)

(b) State and prove convolution theorem.
}. Apply the method of Laplace transform to solve any one of the following differential

equation :
d’y . dx dx
> _2 +.‘l‘=€’ *ith ."=2, _=-l =
(a) I n wil ar at/=0
d’y . dy -
b —5+2 dr+5y=e Sin.X wheny (0)=0andd, (0)= !
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