Paper / Subject Code: 24287 / Mathematics : Elective A - Psgﬁ:ti’al Diffg'ﬂ:ntial Eg’iiations (R 2022)

Duration: 2 ¥2 Hrs ' : ‘ & P Marks: 75

N.B. : (1) All questions are compulsory. ;.__._'-7 ‘_‘;_-._(1"
(2) Figures to the right indicate mks. A

1 (A) Attempt any One of the followmg_
(i) Prove that the elimination of the arbltraxy fumt‘:lon ¢ frqm the ecii’iatlon gf:(”u v) =0,

where © and v are functio: ‘, f x,yand 2 whé‘fc)e z is afhfunct?)on*’of z and 7y gives the
O(u, v) v) 9 0(u,v
. partial dﬂemnﬁaimm *p+ ) *ﬂ‘ B(m,m ?
(ii) Expla.m the following " /pes q;f;%rst order partlal«alfferentml equatlonb Also

(11) Serm—hnea.fvequatx '
(III) Quasx—hﬁbar equa
(B) Attempt a.ny&"wo of@' & ™ —
) Les f (%y) be ﬁmo@m &ild y 31' degree n. Then show that
z = f(z,y) s&ﬁgﬁes th_ sartial dif

choosing the sets of multxphers as T, —y 2 énd —y, —x, 1-or of your own chome
(iii) It is given that t-he equatwn yz £ 21z @ —3zy dz = 0 is- integrable. Find its
" 1ntegrai \ ) F o » S ‘

Q2 (A) Attempt any One of the folloym

(i) Define a compa.tlble system’ two ﬁnst order partlal differential equatlons
If p = ¢(z,y,2) and g.= 1ﬁ z,y,2) are obtained by solving the partial differential
equations f(z,y, z,p; q"‘):w@ and g(z,y, z ?, g) = 0 for p and g then prove that

3 o(f.9)., 4 0(f:9)
2 $W”W’¢” mnm[mam+¢a@mJ
b ,,Z."..h( a(pr Q) .

. ™ o e :
(ii] State Charpit’s Auxiliary equations and explain the Charpit’s method to find a
complete integral of the given partial differential equation f(z,y, z,p,q) = 0.

e,

(B) Attempt any Two of the following:

ﬂ Show that the partial differential equat1ons p = 2% — ay,q = y*® — ar are compatible
7% and solve them.

(if) For the partial differential equatxons :rp yq = z and z°p+q = xz, answer the following

questions. 8(F. ) a(f,9) ( o). af.9)
¥ g 19 9 i o
(1) Show thet 2+ 5 ¥ 50 T Bz a)

(II)- Solve the given two equations for p and g.

..+

(III) Construct the corresponding Pfaffian differential equation.
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(iii) Write the equation u2 + "’v + u, a&‘ in the, tbrm f(zs: y, 2, Us, M Ue) = and find the
Jacobi’s auxiliary equations. Hgm!e find a%omplete‘mtegral of the given equatmn

r'jf“l" : 1= = § 4 (8)

3 (A) Attempt any One of the follow .
strlp ,amd cha.ra;ctenstlc curve for a;non linear

(i) Write a short note on the

first order partial dif o) (:z;ny, %,0,9q) . f. 0. :

; (ii) Describe the steps follc finding thealntegra,l'\surfa,ce ,for the partla.l dlfferentla,l
equation P(z,y, z:} % 5 qg= Rﬁm Y,2) anta.mmg“the data Ctifve z = " To(s),
y=1wy(s),z = 2 is an-m‘terva.l and :cg,yg,"'zo are contmuously
differentiable e % , ra

(B) Attempt any Two@f the ;, a0 o ' (12)

(i) Solve the l{ﬂ:ﬁlal va.lu#? obler A “‘the@asl-hn aqmt‘i@i‘ z2p+ 2q = 2 containing

the 1mt1&1;aata cqm z@(s) &'«,ﬂa&é s, zzg(a}gﬂ-f g é §<1.
(ii) Find i?he mltiab:stnps ﬂw haracteristic ntial equatmnb for the 1ntegra1
R
surface oqu = zy whial asses. through'the i data curve z = 19(s) =5,y =
yg(é) 0,z zo(s) #s < E

(iii) Solve the equation —yp + 4@ = z wil h 'tial condltlons z(m 0) = 22,z > 0.

Q4 Attexﬁ;pt any Tﬁi'ee of tlfg'followiﬁg ' s o : (15)

(a) Ellmma.t:e the arbltra.ry functlon@ e‘“""’” ‘i (aw by) and obtain the corresponding
partial dlﬁnrentla.l equation '

> (b) Show that (:c —a) + (y - 32}— K zs an integral of 22(1 +p?+¢%) =1

c) Show that the two ar mrentlél uations P=0— ———qg=1y+ e are
(c) P eq 2 y

x2+y z® 432

compatible. - W

- (d) Prove that a completeﬁntegral of z=pz + qy 2p — 3q represents a family of planes. Also
show that -each m%ber of the farnlly passes th;;ough (2 3 0)

%p¢w+w 2)(q-y) ~ 2 =0,

(f) What is anrinitial strlp of a non-linear partial differential equation f (z,¥, z,p,q9) = 0 with
initial data curve &= xo(s) ¥ =yo(8),z = 20(s)?
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