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Q: 1. Answer the following by choosing correct answers from given choices. 10

(1] Integral curve of ax’de = by’dy = cz’dz is given by
A] az®—by® =1, by’ —cz® = [B] aa®+by’ =y btz =cp
Q] az®+by =c,bP-c*=c; [D] az®—by’ =, by’ +e =0

[2] Solution of udz = vdy = wdz is given by
Al uz-vy=z;vy—wz=2 Bl ur-vy=cvy-wr=aq
[Cl we+vy==z [D] vy-wz=x

[3] The equations @ — y = c1;¥ + 2 = ¢y, vepresent integral curve of
(Al dz = dy = —dz [B] dz =dy = dz [C] dz = —dy = dz (D} —dz = dy = dz

4] The differential equation p+¢=01s
[A] linear partial differential equation
[B] non-linear partisl differential equation
[C] Paffian differential equation
[D] none of these

[5] The general solution of the partial differential equation pz + qy = z is an
arbitrary. function F{u,v) = 0, where u(z,y, z) = ¢y and v(z,y,2} = ¢ A
solutions of ‘

Aldr=dy=dz [BE=2=% [C] & £=0 (D] none

@ ] z

(6] The necessary and sufficient condition that a pfaffian differential equation
X .47 = 0 is integrable is that .
[A] X.curl(X)=0 [B] X.grad(X) =10
[C] X.eurl(X)#0 D] X.grad(X)#0

[7} Integral surface of the linear partial differential equation =?p — y%q = 2% can
be obtained by solving the differential equation

dz dy dz de dy dz
A Z=a=p -
dz d'y__fiz D de dy dz
O =% =% Pl =3~ 2




[8] A surface orthogonal to given system of surfaces cuts them at an angle mea-
guring ' ' :

NE Bl 5 oF Dl 2

[9] The differential equation z = p2 -+ gy + pt 4 gt is called a
[A] Clairaut’s equation
[B] Linear Partial differential equation
[C] Pfaffian differential equation
[D] Homogeneous differential equation

(10} The complete integral of z =pz+qy+7° — g I8 given by .., where o and
b are arbitrary constants.
Al z=az+by ' B] z=ay+be+d -V
Az = a’r - by D] z=az+by+a® -

Q: 2. Answer any TEN of the following,

| d d
[1] Find the integral curves of the equations —;; = -——% = f%
T T
de  dy  dz
tly—z) wz—g) z-y)

[3] Find the integral curves of the equations z.de = y.dy = 2.dz

[2] Solve :

[4] Solve: xp+yq =4z

[5] Eliminate the arbitrary function f from the function z = f(z — )

[6] Examine whether az—by+z=Tisa solution of pz + gy — 2z +7 = 0 or not.
e d 1 |

(7] Obtain a differential equation of the form (_Pl = % ~ W yhose solution

generates surfaces orthogonal to the surfaces 22 — 2 — 22 =¢

f8] Verify that the equation z = V2T +a++/2y T b is the complete integral of
1 1

the partial differential cquation 2 = — -+ -
P

[9] Obtaiu integral curve of the linear partial differential equation pz + qyt = 2°

[10] Find the general solution of (2D +3D')z = 0.
[11] Find the complete integral of (p+q)(z—pe—aqyy =1
{12 Find the Charpit’s equations for p* +¢* =4

dz dy dz
1 3[A] S D = e s e
Q: 3 [A] Solve 2wz Wz -2ty
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dv dy dz

Bl Solve : —+ L B .S
[B) Solve s 6,3 = S —y) A )

OR

dz éi?{*_ dz

c+z Yy z+Y

[B] Find the orthogonal trajectories on the urface o2 +1* + 2fyz +d = 0 of the
fx curves interseeting with planes parallel to the plane X0y

Q: 3 [A] Solve:

Q: 4 [A] Prove that a necessary ancl sufficient condition that there exists, between two
functions u(z,y) and v{z,y) a relation F (u,v} = 0 not involving # and ¥
o (u,v)
explicitly is that m——1 =
0z, y)

[B] Determine whether the Pfaffian differential equation yzdz+ 2zzdy—3zydz = 0
is integrable or not. Find its solution if it is integrable '

OR

Q: 4 [A] IS (u,v)A - 0 is a relation between u and v, where u and v are functions

of z,y,7 and z is & function of = and y then prove that partial differential
equation of the relation is given by

Bu,v) | Olu,v) A, v)
Oz Dz
2 29% _
[B] Solve : z° 5 +y % (z+1y)z

Q: 5 [A] Find the integral surface of the equation w2p-yfq = —2° which passes through
the hyperbola zy =z +¥, Z= 1

(B} Find the surface which is orthogonal to the surface z(z +y) = ¢(3z + 1) and
which passes through the circe 2 +y2 =1, z=1

OR

Q: 5 [A] Find the general integral of the linear partial differential equation
{(2zy — 1)p + (z —22%)q = 2(z — yz) and also the particular integral which
passes through the lines z = 1,and y =0 ‘

[B] Find the surface which is orthogonal to one parameter system 2 = cry(z?+y*)
* and which passes through the hyperbolas z* — P=a z=0

Q: 6 [A] Prove that the equations f(z; 4, P, g) = 0 and g(z, 9. P, q) = 0 are compatible if

M+M — 0 and verify that the equations p = P(z,y)and q= Qlz,y)
8(z,p) O _
P 0Q

are compaftible if T =5

[B] Find the complete integral of pg = 1
- OR

Q: 6 (Al Find the complete integral of z = -
, Py Pr 22
[B] Verily that the partial differential equation =5 — A —"Zz' is satistied by
’ gx? oyt o«

1
the function z = ':Eqb(y — )+ 'y — =)

e







