
/ 

V.P. & R.P.T.P. Science College,V.V.Nagar 
Internal Test: 2018-19 

Subject: Mathematics US04CMTH02 Max. Marks: 50 
Differential Equations 

Date: 12/03/2019 Timing: 03:00 pm - 05:00 pm 

Inst ruction; 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] Intcgnll cun'e of dx = clydy = 6zdz is given by 
iA] ::r+2y2=cl ,::r +3z2 =C2 [B] x 2 +2y2=cl. :r

2 +3z2
=C2 

[C] :r2 = 2y2 + Cj. 1.
2 = 3z 2 + C2 [D] X = 2y2 + Cj.::r = 3z2 + C2 

[2] Integral Cllrye of e'd.l' = cY rly = cOd:: is given by 
[A] e'" + eY = C1 e!i - eO = (;2 [B] eX - eY = C1 cY + eO = C2 
[C] e'" + eY = (;) : cY + eO = C2 [D] eX - eY = (;) ; eY - eO = C2 

[3] OT + uy + ,0 = 5 is (l solution of 
[A] px-qy+z=5 [B] qx-pv+z=5 [C] px+qy-z=-5 [Djllonc 

[4] The general so lution of t.lle part.ic:d differelltial equatioll p+q = 1 is an arbitrary 
funrtion F(Il . I') = 0, where u(J', y, z) = c) and u(:t:, y, z) = C2 arc solutions of 
[A] eLL: + ely + rlz = 0 [I3] d:c + r/y = rlz [C] d,i = 'f} = ~ [D] (IT = dy = d:: 

[5] The surfclCes orthogonal to a onc parameter family of ::;urfaces 2x2+3!/+..J.2 2 = c 
me' the slll'blccs gencra tee! hv t he integral curves of the equations 

d.l' ely dz ci::r ely dz [A] [B] 
:r y Z 2x 3y 4z 

[C] 2.rrh = 3ydy = ,L::c!2 [D] Tcl::r: = ydy = zdz 

[6] Int.egrfll slllface uf tile lillear pmticd diiterelltial equat iUll 1:2p - y2q = ZL can 
lw 0 bLI i lled by solving t he eli flcrcntial equation 

rlr rilJ d z ciT ely d:: 
[;\1 [B] 

[C'] 

_"2 " " 
}'- y -

d! r1y r1z 
.) ... :2 .1'2 !J -

[D] 
:1.'2 'J -.2 y-
d.r ely d::, 

,) ,') ... 2 J'- y-

[7] The complete illteg rHI of z = pol: + qy + p2 - q2 is given b)' ____ . where a alld 
u arc arbitnn\' COllSt anb , 

[.!\ ] ::, = OJ + uy 
[ 

• 'J I 'J C'j: = n-.r - r,lj 

[B] z = ay + u.): + (/~ - b2 

[D] Z = (IX + by + (/2 - b2 

[8] For a partial differelltial equatioll PC! = 5. the Charpit'~ auxiliar)' equations 
Me gi\,(~ll h,' 

dq fA] '" d1: = ely = dz = dp = dq [B] 
d:r ely dz dp 

- -
'If J' 2yrl 0 0 iT ely 

2fC! 0 0 

[C] 
d:r dy ( Z rip dq 

[D] 
(z clp dq 

- - - -
q p 2pq 0 0 x y 2pq 0 0 
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Q: 2. Answer any FIVE of the following. 

dx dy dz 
[1] Find the integral curves of the equations r;; = - = ~r::; 

yX -(/Y vz 

dx dy dz 
[2] Find the integral curves of 2 = - 3 = 4 

[3] Determine whether the equation ydx + x dy = 5z dz is integrable or not. 

[4] O bt.ain pcut. ia l di Herenti al equat ion of ax - by + 4z = 12 

. dx dy dz 
[5] Obtain a di ffe ren tial eq\latlOJl of t.he fo rm p Q R \\'hose solution 

genera tes surfaces or thogonal to the surfaces 5:1'2 + 6y2 + 7 z2 = C 

[6J Find a di fferen ti al equation which can be solved to obtain integral curn' of 
t he liIlear partial diffelClltial equation p:r.: - qy2 = z2 

[7J Find the Charpit's auxiliary equations for 5])2(/ = 1 

[8J Find the general solution of (D - 3D')z = o. 

Q: 3 [AJ Find the integral curves of the equations 

(h; 
[BJ Solve: . 

:r(y-z) 

ciT 
Q: 3 [AJ Solve: 

::; 

rly 

dor 
[BJ Solve: 

.I)'2 (.1'- y) 

d:r dy dz 

.I)(T + y) + (12 1:(X + y) - (LZ z(:c + y) 

dy clz 

y(z- :r) 

OR 

dz 

ely dz 

Q: 4 [AJ If X is a \"ector such that }(curIX = 0 and p is an arbitrary fUIICtiol1 of.7" . .'/ 

10 

5 

3 

5 

3 

and z then pro\"C tlwt (t,X ).curl(pX) = 0 5 

[BJ Detennim> \\-I18t.hcr tllL' Pfnfticlll diHerelltinl equation 

(y + :::)d.r + (2 + .T)dy + (1: + y)dz = 0 

is integrable or no t . Find its solution if it is integrable 3 

OR 

Q: 4 [A ] P rove that C1. Jlecessary and sufficient cond ition t hat. the Pfaffian differen tia l 
equat ion X.dT = 0 is integrable is t hat XcurlX = 0 5 
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[B] Determille whether the Pfaffiall differelltial equatioll z (z+y)dx+z(z+x)dy-2xydz = 0 
b integrable or not. Find its solution if it is integrable 3 

Q: 5 [A] Filld IIlt.egral Surface of the liIlear partial differential cquatioll 
X(y2+Z)p_y(x2 +z)q = (X 2 _y2)Z which contains the straight line x+y = 0; z, = 1 

[B] Find the surface which is orthogonal to one parameter system z = cxY(X2 +y2) 

4 

and which pa;,;ses through the hyperbolas x 2 - y2 = a2 ; z = 0 4 

OR 

Q: 5 [A] Filld the illtegral surface of the linear partial difl:"erenti?J equation 
2y(z-3)p+(2x- z )q = y(2x-3) pa;,;singthrough thecirclez = 0,X2 + y2 = 2x 

[B] F ind the integral surface of t he equat ion X2p+y2q = _ Z2 which passes th rough 

4 

the hyperbola xy = x + y. z = 1 4 

Q: 6 [A] PrOH:' that two first order partial d ifferential equatiolls f(x,!/ , z, p, q) = 0 and 
q(:r . y,z.p,q) = 0 are compatible if [rg] = 0 where 

[.t
., g] -_ DU, g) DU, g) DU, g) DU, g) +P. +. +q-,--...,.. 

D(:z;,p) D(z,p) D(y,q) D(z, q) 

[B] Find the complete integral of 7) + q = pq 

OR 

Q: 6 [A] Show that the equations 1.:p - yq = x and :1.:'2p + q = 1:2 are compatible and 
lillLl tllCi r :-:;ulutiull. 

5 

3 

5 

[B] If /1'1, /12 .... . /1" arc suluLullS uf llOIllUl',L'lleu us linear diffcn:nt.ia l equatiull F(D, D') z = 0 
n 

thell LC,)/, is also solution of F(D. D')2 = 0, where c,. are a rbitrary constants 
3 
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