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MATHEMATICS -4 (Hons.)
Answer any six questions
Solve any two of the following differential cquations :
(a) (3x +y-5)dy +2(x + y-1) dx=0
() (x +y+1)dx=(2x +2y+3)dy

(c) % =y tan x-y’ sec x

(d) x %‘; +y =x-y.
Solve any two of the following :
(8) y=(1+p)x+ap’
(b) (x-a) p* +(x-y)p-y=0
(©) (px-y) (x-pY)=2p

. dy
(d) e*(p-1)+p’e’ =0 where p =

3¢ Solveany two of the following differential equations.

2
d2 ' d ' ‘_"5: R
(a)——:::—+a’y=secax (b)—d;._,— 4dt+4} xe
) . 4 2
d*y 9 d y d Yy I
— 49y =1x° d) —=-2—5-+ =X COSY
€ dv? = ) d'  dd

4. (a)Prove that the system of parabolas given by the cquation y'=4a(x+a)
is self orthogonal where a is a parameter.
(b) Find the orthogonal trajectories of the family of cardiodes r=a (I-cos 0),
where a is a parameter.

2

d’y dy AT
5. Solve the differcntial equation x? -‘-i—f_,-‘-+(x’+2x} e +(x+2)y=x’c" by
v

using the method of variation of parametcrs.
/ﬁ’ Solve the differential equation:

1d’y
drz

St T 214y =2
dx
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| equations:
7, Solve any two of the following partial differentia
d @) x(y-2)p+y(z-x)q=z(x-y) (b)x:(y-2) p+ ¥'(zX)q7Z (x-Y)
w &
(c)x*pi+yiqg* =2 (d)p* +q’ = 3pqz whcrcPEEI-and = o

8~ Apply Chafpil's method to solve any one of the following partial differential
- equations :
(a)p*+q*-2px-2qy + 1= 0 (b) 2z +p?+qy +2y*=0

Z_I n
/ rove that p_ (x) = o |" dr x“=1)
/Y{rove that I [P (r)I’ d"

)]/Prove the followmg recurrence rclauons for the Bessel's function J (X).

J;) (x?), (x)=x"J_ (x) _AB)xJ (x)=nJ_(x) -x"J_ (x)
/H Find the Laplace transform of the following functions :
(a) (cos h at — cos at) (b) e
12« Apply the method of Laplace transforms to solve any onc of the following

differential equations :
d?

a)
(a)———+t—j—’ =1y, wherey(ﬂj O(mdf’——lan-‘ﬂf

d’y dy

‘Y -=2.. — ] d l
k) i 2d! +5y=e'siny, where y (0)= Omld—‘};:la!!—ﬁ'
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