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Term End Examination 2023-2024
Programme - M.Sc.(MATH)-2023
Course Name - Partial Differential Equations
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( Semesterl)
Full Marks : 60 Time : 2:30 Hours

[The figure in the margin indicates full marks. Candidates are required to give their answers in their own
words as far as practicable.]

Group-A
(Multiple Choice Type Question) 1x15=15
1. Choose the correct alternative from the following :

(i) Tell the solution of the differential equation r + 55 + 6t = (¥ — 2x) ™!

a) ¢,y +2x) +g(y +3x) + b) ¢,y —2x) + ¢ (y +3x) +
log (y + 2x) xlog(y — 2x)

o) 9,00 —2x) + -0y —3x) + d) ¢,(y —2x) +¢-(y—3x)+
xlog(y + 2x) xlog(y — 2x)

(i) Select the region in which the following differential equation 1s hyperbolic.
Pl + 2XY ULy + XUy = Uy + Uy,

a) xy = b) xy=0
c) xy>1 d xy>0
(i) Choose the correct option. The singular solution of the differential equation (xp — y*) =
p*—1is
a) x2+y=1 b) y* —x2=1
) x242y?= d x2—yp>=1

T .
(iv) Select the correct option. The solution of the given differential equation ;T: - 23-4 =0.15

a) i+x)+L0r—-x)+
iy +ix) + iy —ix)

o) Aly+ix)+ fo(y —ix) d) None of these

b
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(v) Select the correct option. Monge’s method is used to solve a partial differential equation
of

a) ntorder

c) 20 order

b) 1* order
d) None of these

(vi) Determine the complete solution of

s=prqrp g
) -=ac+bhv+d +5° b) - = av+by
) o= +pH d) None of these
(vii) Classify the one-dimensional wave equation
Fu 1 &u : 1 &
a) 5 = "5 - a b) é_l'\l' ==z
o ot & o ¢ o
&n 5 é&n 32 2
C) — =c~. S d) E_E:_I:__a il
cre o & ¢ ot

i . N ) 2T 18T
(Vi) gelect the correct option. In the diffusion equation —= = — 7. @ =

a) a =K/pC b) @ =K pC

c) a=pC/K d) None of these

(ix) Select the correct option. Solution of pt — gs = q° is
a) yv=x+f(z)+z(=) b) y=x+f(x)+g(z)
q y=x+f(x)+g(x) d) None of these

(x) Select the correct option. The equation of the envelope of surface represented by
complete integral of the given PDE is called

a) Singular solution b) Particular Integral
c) General integral d) None of these

(xi) Choose the correct option. The solution of the PDE y*p — xyq = x(z — 2y) is

a) o(x®+y:zy— y?) = 0, where ¢ b) ¢(x®—y%zy— y?) = 0, where ¢ being an
being an arbitrary function. arbitrary function.
2 4 a2 =0 w
c) :p(.x T3 £ +%) 0 WhEeE § d) None of these
being an arbitrary function.
(xii) In two-dimension heat flow, categorize the temperature along the normal to the xy-plane
a) zero b) infinity c) finite d) 100K
(xiii) Select the correct option. The general form of 3-dimensional Heat equation 1s
2 ~2 2 82 a: al . 1 a
) 81{+o;:+5111=kza_u_ b) l:+-lf+ﬂl2£=_1__i[_
L -~ ét &t &t &t ket

c)

Ezzt 821! Ezu 1 cu d 82" 62” 82” cu
7 + 3 + —3 T Al ) =+ =+ —=—
a2 & & kot & & &
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(xiv) Choose the correct option for which one of the following is potential equation.

a) Heatequation b) Wave equation c) Laplace equation d) None of these

(xv) Choose the correct option. Solution of Heat equation when one end is insulated, then

another end wall be
a) Constant temperature b) Variable temperature
c) Initial temperature d) None of these.
Group-B
(Short Answer Type Questions) 3x5=15

2. Tlustrate Stzbility theorem for Laplace equation. (3)
3. Explain the Monge’s method for solving a PDE. (3)
4. Explain Separation of Variables Method for the wave equation u,, — (3)

c“uy, = 0,0 < x < L, t > 0 subject to boundary conditions u(0, t) =
0,u(L,t) = 0,t > 0 and initial conditions u(x, 0) = f(x),u.(x,0) = g(x)
for the separation constant k > 0.

5. Identify a partial differential equation by eliminating a and b from the (3)
equation

c=ax+htad b

6. Develop the solution of the heat equation using separation of variable 3)
method.
OR
Apply the method of separation of vanables to solve the following problem- (3)
% = g satisfying the following conditions

()T =0whenx =0and 1 forallt

(1) T = (2x, 051:5%2(1—9:), %sxSIWIIent:O
Group-C
(Long Answer Type Questions) 5x6=30

7.  Illustrate the steady state temperature in a semi-circular plate of
radius a, insulated on both the faces with its curved boundary kept at
a constant temperature Up and its bounding diameter kept at zero
temperature as described in the following figure

bo==-12

(3)

"=,

'\
Y

=0
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Examine the following problem:
Uy — c21u,, =0, O0<x<L,t>0

Subject to the conditions: u(x, 0) = g(x),u(0, t) = 0, u(L,t) =
0,u.(x,0) = h(x),0<x <L, t=0.

Deduce the two-dimensional Laplace equation in Cartesian
coordinates using the method separation of variables.

A uniform rod of length L whose surface is thermally insulted 1s
initially at temperature & = 6. Attime t = 0, one end is suddenly
cooled to & = 0 and subsequently maintained at this temperature; the
other end remains thermally insulted. Evaluate the temperature
distributed 8(x, t).

Choose the separation of variables method and solve the following
Helmholtz equation, using 71 + k%1 = u,, + Uy + Uz + ku=
0.

Test that the canonical form of the PDE (1 + xHu,. + (1 +
yz)uw + xu, + yu, = 015 Upy + ugp = 0.

OR
Justify that the complete integral of x*p® + y°g% — 4 = 0 using
Charpit’s methodisz=alnx +Vv4—a’iny + b.
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