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Answer Question 1. And any other TWO.
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Question 1(20 Marks)

(a) Solve the boundary value problem d2y

dx2 + y + 1 = 0, y(0) = y(1) = 0 (Take
n=4) (7 Marks)

(b) Classify the equation y2uxx − 2uxy + uyy − uy = 8y (3 Marks)

(c) Use Schmidt’s explicit formula to solve the partial differential equation
ut = uxx subject to

u(x, 0) = sinπx, 0 ≤ x ≤ 1

u(0, t) = u(1, t) = 0 (1)

Carry out computations for two levels taking h = 1

3
, k = 1
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(10 Marks)

Question 2 (15 Marks)

Solve 4u = 0 under the conditions (h=k=1)
u(0, y) = 0, u(4, y) = 12 + y for 0 ≤ y ≤ 4
u(x, 0) = 3x, u(x, 4) = x2, for 0 ≤ x ≤ 4 (15 Marks)

Question 3 ( 15 Marks)

The transverse displacement u of a point at a distance x from one end and at
any time t of a vibrating string satisfies the equation utt = 4uxx, with boundary
conditions

u(0, t) = u(4, t) = 0 t > 0 and initial conditions

u(x, 0) = x(4 − x)

ut(x, 0) = 0, 0 ≤ x ≤ 4

Solve the equation numerically for one half period of vibration, taking
h = 1, k = 1
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(15 Marks)

Question 4 (15 Marks)

Solve the the partial differential equation uxx + uyy = −10(x2 + y2 + 10) over the
square with sides x = 0 = y, x = 3 = y with u = 0 on the boundary and mesh
length=1. Compute the iterations to the nearest whole number (15 Marks)


