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Difterential Equations !
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Instruction : The symbols used in the paper have their usual meaning, unless specified.

Q: 1. Answer the following by choosing correct answers from given choices. 8

1] Integral curve of do = dydy = 6zdz is given by
- v ¢ g Fe v v
Al 242 =e, 2438 =¢ Bl #+2¥ =0,2"4+3" =6
€] 2?=2P24+6,22=32+a D z=2+¢,23=3"+0

2] Inteeral curve of etda = eVdy = ¢*dz is given by
o (=] o

Al e*+e¥=c:evV~e"=¢ [B] ef—el=c; ¥+ =0
Cl e"+evV=¢1; eV +e*=c D] e —eV=¢;; - =0
[3] ax + by + z = 5 is a solution of
[A] px-qv+2z=5 [B] qx-py+2z=5 [C] px+qy-z=-5 (D] none

(4] The general solution of the partial differential equation p+q = 1 is an arbitrary
function F'(u.v) = 0, where u(x,y, 2) = ¢ and v(x,y, 2) = ¢ are solutions of
[Aldz+dy+dz=0 Bldr+dy=dz [C]E =2 =% [D] dz =dy=dz

" . " ; T, 2
[5] The surfaces orthogonal to a oue parameter family of surfaces 22 +3y*+42* = ¢
arc the surfaces generated by the integral curves of the equations

. dv dy dz de dy dz

il g B ===
a Y z 2z Sy @ 4z

[C] Swdz = Sydy = 4zdz D] adx = ydy = zdz

[6] Integral surlace of the linear partial differential equation 2p — y*q = z* can
be obtained by solving the differential equation

o dw dy  dz . dx  dy dz
Al m=-53=3 B 5=>3=2
2 1 y 1 Y 2

- du 7 iz da dy dz
] S =-F == D] 5 =-4==
R Ve 2* < i i Y- g

[7] The complete integral of z = pr 4+ qy + p* — ¢* is given by ____, where a and
b arc arbitrary constants.

[A] z=avr+by [B] z=ay+bzx+a — b
ICl z=u"s—by D] z =ax+ by + a* — b?

[8] For a partial difterential equation pg = 5, the Charpit’s auxiliary cquations
arc given by

e A dz dp  dg dr  dy dz dp dqg
I/\] —.—-:——2:0 ::—L:—{ [B] —_:——'—‘Z:0 = — = —

0 a 2pq 0 0 D 7 -_f)q 0 0
Q] dv dy (}z _dp  dg D) de dy dz _dp _dgq
g T p  2¢ 00 t y 2 0 0



Q: 2.  Answer any FIVE of the following.

d
[1] Find the integral curves of the equations \/—z_ = % = 7

dx d d
[2] Find the integral curves of ?1 = _?y = Tz

[3] Determine whether the equation ydz + zdy = 5zdz is integrable or not.
[4] Obtain partial differential cquation of az — by + 4z = 12

: d d 2
[5] Obtain a differential equation of the forn - = ay = (E whose solution

gencrates surfaces orthogonal to the surfaces 52 + 6y* + 722 = ¢

[6] Find a differential equation which can be solved to obtain integral curve of
the lincar partial differential equation px — qy? = 22

ind the Charpit’s auxiliary equations for 5p ([3 =
7] Find the Charpit’ iliary cquati for 5p? 1
[8] Find the general solution of (D — 3D")z = 0.

Q: 3 [A] Find the integral curves of the equations

dx . dy dz
ylz+y) +az zlz+y)—az zlz+y)

[B] Solve : dx - dy N dz
: (l?('f,/ &= Z) y(z — ;z:) 3(37 Al y)
OR
Q: 3 [A] Solve : i - dy ot )d*:
e =z F+lE+pf
[B] Solve : oz = dy == dz
2 ;1/3(.7' - Z/) _1.2(.]. — ) 3(1‘2 n l/z)

Q: 4 [A] If X is a vector such that X.curlX = 0 and p is an arbitrary function of x. y
and z then prove that (uX).curl(p.X) =0

[B] Determine whether the Pfaffian differential equation
(y+2)de+ (z+2)dy+(x+y)dz=0
is integrable or not. Find its solution if it is integrable

OR

Q: 4 [A] Prove that a necessary and sufficient condition that the Pfaffian differential
cquation X.dr = 0 is integrable is that X.curlX =0
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[B] Deternine whether the Pfaffian differential equation z(z+y)dz+z(z+2)dy—2zydz = 0
is integrable or not. Find its solution if it is integrable 3

Q: 5 [A] Find Integral Surface of the linear partial differential equation
2(y*+2)p—y(2?+2)q = (22—y?)z which contains the straight linc z+y = 0; 2z ='1

4
[B] Find the surface which is orthogonal to one parameter system z = czy(z?+y?)
and which passes through the hyperbolas z2 — 3% = a?; 2z = 4
OR
Q: 5 [A] Find the integral surface of the linear partial differential equation
2y(z—3)p+(22—2)q = y(2x —3) passing through the circle z = 0,22 +y? = 2z
4
[B] Find the integral surface of the cquation 2p+y?q = —z? which passes through
the hyperbola a2y =24y, z=1 4
Q: 6 [A] Prove that two first order partial differential equations f(z,y, z,p,¢) = 0 and
g(z,y,2,p,q) = 0 are compatible if [f, g] =0 where
, Alf, ¢ alf. g alf, g A f, g
g = 0(1.9) PR fe)  ohe Olhe)
d(z, p) d(z,p) 9y, q) 9(z.q)
o
[B] Find the complete integral of p 4 ¢ = pg 3
OR
Q: 6 [A] Show that the cquations ap — yg = 2 and @?p + ¢ = 2z are compatible and
find their solution. 5

(B] If jiy, ji2, ... jin axe solutions of homogencous lincar differential equation F(D, D)z = 0
n

then 37 e, is also solution of F(D. D)z = 0, where ¢, arc arbitrary constants

=1

w
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