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2 ﬁchc]uf of Science (B.Sc.) Semester—IV Examination
4 P:U\cl URSTUDY.COM MATHEMATICS
- (M, Partial Differential Equations & Calculus of
o 2 Variation)
e Paper—I
- Time—Three Hours] [Maximum Marks—60

~ N.B.:— (1) Solveall the FIVE questions.
(2) Al questions carry equal marks.
'(3) Question 1 to 4 have an alternative.
s St Sﬂv&mﬁ-q@sﬁm in full or its
- altemativein full
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}-/(C) If %is a vector such that % curlx =0 and i is an 5,
7 arbitrary function of x.y.z then prove that S8
NAGPURSTUDY.COM -. c 6 --‘
' (). (curl (ux)) = 0. J}é
(D) Eliminate the arbitrary function f from the cquation ﬁ
fix® + v + 22 72 —2xy) = 0. 6’4
UNIT-1I

(&) If u is a function of x, y and z which

misﬁas the parﬂki d:fferemml cquanan 5 -_
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(D) Find a complete integral of the equation
pzx + q2 y =z by using Charpits method. 6
UNIT-ITI

3. (A) Solvet+s+q=0, where:

. 4 t=& S=—p" o'z and q=—a£ 6
' oyz’ "~ Oxdy oy
®) Solve (D* — 6DD' +9D' %)z = 12 + 36xy,
y 0 d :
=— = —. 6
7whereD_axandD 3 _

OR

(C) Solve (D* - 3DD' + 2D’ *)z = sin (x — 2y) where

2 P
D——é;aﬂst&{- 6
62 622 zaz
D) Solve x* e + 2xy Bxay 6y2 =0, 6

UNIT-1IV
- oS :
4.  (A) Provethat Fy—E.Fy =0 is the necessary condition

for an extremum of a functional I=1I[y (x)] = rl
: LTS O

Fxyy)dx, wherey (x) e CV [x, x ). 6

IMVM—44549 3 .Contd.

rtmnuonline.com  Scanned by CamScanner


http://www.rtmnuonline.com

(B)- On which curve the functional

V(y(x)) =T[(y’)’ -y*+4ycos x]dX, y(©0)=0,y
0

' 6
(m) = 0 be extremized ?

OR - | .

(C) Find the extremals of the functional
1= [y +2() + y*lix, y(@©=yD)=0,
0 - Sre .

Y (=1 ()=sink (1). g 00
(D) Among the functions of class c¢® satisfying the

boundary conditions y (0) = y () = 0', y'(0) =

y'(ﬁ) = 1. Find the one which can provide an

extremum for the functional.
\- r] : r :
1y (0] = [[16y ~(y")? +x*]dx 6 =
Question-V
'S (A) Show that equation ydx + xdy + 22dz= 0 is integrable,

: 1%
(®) Eliminate the constants & and ¢ fro
LK PG ekl

the equation =
1%

e
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(C) Write the Jaccobi's auxiliary equations for p=(z +

qy)z, where p =% andq = % 3 1%

(D) Find the equations xp — yq =X, XZP +q =Xz,

a(f,g)
. f find 3xp) - 1%
Sol - _ gz 1%
(E) Solve xys =I, where s = 0y ° 2

(F) Find Plof (D? - 3DD' + D+1)z=e*", where

(¢} 0 1%

DEaaﬂdD E'éy'—-

1

(G) Fora functional I[y(x)] = [ [y (x) " tix find Iy, ()]
0

ify,(x) = e*. . 1%

(H) If F is linearly dependent on y’ defined by
F = P(x,y) + y'Q(%,y), then from Euler's equation

9 ®_xQ

show that a B ; 1A
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