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MATHEMATICS — HONOURS
paper : CC-9
(Partial Differential Equation and Multivariate CalCqus-")
Full Marks : 65
The figures in the margin indicate full marks

Candidaies are ,-cquircd fo give their answers in their own words
as far as practicable.

41l y_w”[m[s have their usual meaning.

Group — A
(Marks : 20)

Answer all questions with proper justification (one mark for correct answer and one mark for

justification) :
(a) Nature of the partial differential equation (PDE) u_\:._\. +u_‘2. +sinu=e' is
(i) non-linear first order (ii) non-linear second order
(i) linear first order (iv) none of these.

(b) Elimination of the arbitrary constants a and b from the equation lo

PDE
-\ A- -~ g A\ An N
cz\cz cs .. z 0z Cz
i) |1+—= —=:— () 1+T|T:-"T
éx )y Cx gv)or  Ox
(. éz\é= oz
(i) |1+ —= —=:— (iv) none of these.
cy )cx cov

¢) Characteristic / i : _0 is given by
(c) curves of the PDE o + ity + Sty FUx = 0 1s¢g )

(1+1)x10

ge(az—1)=x+a_\'+bg1'ves the

(]) '\'*(1—2f).\'=(']._\’+(1+2f)x:c-,

(”” _T"‘] +2i).\':L'l.."_(] +2i)-\-:("\

—_—

(d) Uy =N '\‘“.\f\' + X 1{.\1‘ =¢ 2 1‘0r a” > 0 iS

(i) hyperbolic for all values of x.

(ii) elliptic for all values of y.

y—=(1-20)x =c1.,\‘-(1 +2i)xX =0

(i1)
(iv) none of these.

(i) parabolic for all values of x.

(iv) parabolic for x = 0 and elliptic for x > 0.
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2 2 a\Co A=
() (\ -V -z )T + 20 =23 has a solution
cx ay
- 2 2 ~ Vv . ) 0 2 .‘y |
(1) x tY 4T =z f -_) m) x=—y-—-:z- =}'f j)
-~ \'\\ A a - o) V \
(m) x4+ y=4-- = '/[_ l (V) x=~=y~—z"= :_f('—)-
z) . Z
. . . 8z ) ( 6z o
(f) The complete solution of the non-linear partial differential equation | — | + L — f =¢" IS
ox cy )
(i) a cone (i) a cylinder
(i1i) a sphere (iv) none of these.

(g) Value of ”,\j-dxa{r over the region bounded by xy = 1,3 =0, v=x, x =1 is
0 % @ )
(iii) 1 vy 1

] =J7
(h) If the order of integration J. d‘.JA\._], S, dx i imerchanged_ then it will take the form
: =

] Lo
.\.:'\-
) J.dxj‘ L fx ) dy i) J.(/,\-J' T ) dy
V=xT
!

0 : 0

|
(iii) J.dx_“ f(x,y)dx (V) none of these,

0 X"
- B ) . > value ol div/o 5 .
Q) If F = ’\,Z_W- 4+ xzj + 2k then the valuc ol djy eurl /. = i
; (i) O (iii) 2 .
(1) 1 NS
(j) The work done by a particle in the force field 7 - 3x”

(0.0.0)10 (2. 1.3)1s

Pa
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. N . . : Tom
NI v)]+ =k along straight lin¢ fr

(i) 16 units ) 22 unity

) (Iv) ¢ .
(iii) 14 units ) 42 uniy,
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6.

7.

8. Evaluate the integral

(3) | Xtdth Sm.)-Mathematics-1/CC-9/CBCS
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Answer any three qucstions.

(a) Apply Charpit’s method to find the complete integral of the PDE (p+g)(px+qy)= I,

(b) Form a PDE by eleminating the arbitrary function ¢ and y from the relation u(x. y) = yo(x) = xwiy).
4-3

Using method of separation of variables solve the PDE 4z, + 2, =3z under the condition

=3¢ - Matx=0.
Using 1 = x + 3 as one of the transformation variable, obtain the canonical form of

bl o] o]

and hence solve it.
A tightly stretched string of length / with fixed end points is initially at rest in its equilibrium position. and
each of its points is given a velocity v. which is given by

J e, 0<sx< /4

v(x)=
=) 16(/—.\'). L<x<i

‘Find the displacement, ¢ being the wave speed.

Solve the following initial boundary value problem
U, =Up (0<x<h, 1>0)
subject to the conditions  u(x, 0) = 3sin nmy (7 a+ve integer)
w0,)=u(A,1)=0.

Group - C
(Marks : 24)

Answer any four questions.
xX
‘J'\"

Usine differentiation under the sign of integration find the value of Ic'_ COS™ bxdv . 6

0

dx dv . . . _
. taken over the triangle with veruces at (0, 0), (2. 0) and “ J3 )

] ) ~N -
+x7 4T )
’ 6
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XT+yT4+(z2-2)

9. Find the value of the integral J‘-”‘ ‘/-ftf"d: _ . where £= :‘_\._ . _.):'\.3 4y 47 < ]: .
E

10. Define T’:onsgr\'al‘ne vector field F and express its relation with the scalar potential o(x. 1. 2). Write
down Gauss’s divergence theorem in case of an irrotational vector over the hemisphere centered at

origin. 442

11. Find @-\'d." + vdx bounded by the closed contour of astroid with x = a cos‘rand v =a sin-r. 6
-

-

12. Find the surface area of the region common to the intersecting cylinders x> + 12 = ¢ and x* = = = a~.
6

13. Prove that the volume common 10 the sphere x2 + 1= = == = ¢- and the cylinder Y Eat=avis

2 -
ZB3n-4)a’- 6
9
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