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Question I:[3 points]

1. Choose the correct answer:

(a) The equation uxx = x2uyy is

i. Hyperbolic for all x.
ii. Hyperbolic for x > 0.

iii. Hyperbolic for x 6= 0.
iv. None of previous.

(b) A partial differential equation of the family surfaces of z = x2 + y2 is

i. yzy− xzx = 0.
ii. yzx− xzy = 0.

iii. yzx + xzy = 0.
iv. None of previous.

(c) The subsidiary equation of x2ux +u−1 = y−1
3 uy is given by

i. dx
x2 = 3dy

1−y =
du

1−u .

ii. dx
x2 = 3dy

y−1 = du
1−u .

iii. dx
x2 = 3dy

1−y =
du

u−1 .

iv. None of previous.

(d) The general solution of the partial differential equation 5∂u
∂x +4∂u

∂y +u= 0 equals

i. u(x,y) = f (4x−5y)e−
x
5 .

ii. u(x,y) = f (4x−5y)e
x
5 .

iii. u(x,y) = f (4x−5y).
iv. None of previous.

(e) A particular solution of PDE 3ux +3uy = x3 is

i. x4

4 .

ii. x4

3 .

iii. x4

12 .

iv. None of previous.

(f) The Cauchy problem ux+uy = u with initial condition x0 = t, y0 = t, u0 = sint,
has

i. One solution.
ii. No solution.

iii. Infinitely many solutions.
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2. Classify each of the following PDEs as linear, quasilinear, or nonlinear and state its
order and homogeneity:[2 points]

(a) ∂ 2z
∂x2 =

(
1+ ∂ z

∂y

) 1
2
.

(b) uyu2
xxy +uxuyy−u2

z = (z+ xy2)u.

3. Prove that the PDE which has integral surface F(v,w) = 0 where v = x+ y+ u and
w = x2 + y2−u2 such that u = u(x,y), can be written as [2 points]

(y+u)ux− (x+u)uy = x− y.
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Question II:
Find the integral surface of x2ux− xyuy +u = 0.[3 points]
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Question III:
Find the explicit solution of the following partial differential equation

xux + yuy = x2− y

which passes through the curve u(1,y) = y.[4.5 points]
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Question IV:

1. Show that the one-dimensional wave equation

utt− c2uxx = 0

is hyperbolic?[0.5 point]

2. Find an equivalent canonical form.[3 points]

3. Obtain the general solution.[2 points]
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.............

Good Luck
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