
Time : 3 Hoursl

Instructions : (1)

(2)

[Total Marks : 70

All questions are comPulsorY.

Follow the usual notations and

conventions.
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MTHE - A-2: Mathematics
(Techniques of Differential Equ:ation)

(a) Prove necessary and su{ficient condition 8

that the differential equation

Pdx + QdY + Rdz= 0 is integrable'

OR

(a) Derive the Natani's method to solve the E

differential equation Pd$+Qdy + Rdz = 0

(b) Solve any one of the following : 7

.\ / t t\ I 1 )\ .
(1) lyz + yz + zz 

) 
ax + 

\zz 
+ zx + t' 

)dtt 
+ \t' + xv + v' 

) 
dz = o

fq(2) zy(a - x\dx +1" - f + @ - *\2 
ldv - vitz = 0

2 (a\ Derive the formula for Charpit's

solve the differential

'f(''Y'"'P's)=o 
ou
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(a) Obtain the formula of orthogonal surfaaes I
to a system of surfaces f (x,y,z)=g

(b) Attempt any one of the following : 7

(1) Solve (y + zx) p - (x + yz)q = xz - yz

(2) Find integral surface of

(, - y) y2 p * (y - r) rzq - (r2 + f),
passing through x" = a2 , y -- 0

3 Attempt any two : 14

(1) rf (s.D+9D' +y) isafactor of F(D,D')z=o
ana Q(l) is an arbitrary function of single

variable I then prove that
(-vx\,

z = exPl -i | 0(9t - oY) is solution of\u./
F(D,D')z = o, (cr + 0)

(2) Solve (D2 + DD'+ D -t\z= sin(x+ 2v).\/
(3) Find the surface passing through the two lies

z --x =0, z -l= x- y =0 satisfying the
equation r-4s+4t=0.

4 Attempt any two : 14

(1) State and. solve the Neumann problem in

rectangle.

0u 0u(2) sotve ff : zff + u where u(x,s): 6s-3x

(3) Derive the D' Alembert solution of one

dimensional Wave equation.
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6 Attempt any four :

(1) Ie the differential equation
I t \- l. \ t
\f + xz 

)dx 
+ \x' + yz 

)dy + 3z'dz = 0

integrable ? Justify your anawer.

(2) Find the particular integral of

022 022#-&:,-,
(3) Solve the differential equation p2 + q2 :l
(4) sowe (o2-o'2 + D- Dt)z -o
(O Show that the differential equation

z: pxie! 
"oa 

zry(pz *c'): zfup+xq)

are compatible
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