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Note: Use of electronic devices such as smartphones are not allowed. Each question has �ve points.

Total Points: 25.
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Q1. Use �nite di¤erence method with h = k = 1 to write the matrix form of

@2u

@x2
+
@2u

@y2
= 0; 0 < x < 3; 0 < y < 3;

subject to the boundary conditions

u (x; 0) = 0; u (x; 3) = x

u (0; y) = 0; u (3; y) = y:
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Q2. Approximate the solution to the equation

@2u

@t2
=

@2u

@x2
; 0 < x < 1; 0 < t;

u (0; t) = u (1; t) = 0; 0 < t;

u (x; 0) = sin 2�x; 0 � x � 1;
@u (x; 0)

@t
= 2� sin 2�x; 0 � x � 1;

by �nite di¤erence method with h = 0:5 and k = 0:1: Find the solution u (x; t) at t = 0:2:

3



NAME: STUDENT ID:

Q3. Use h = k = 0:25, write the matrix (discrete) form Awj = wj�1 of

@u

@t
� @

2u

@2x
= 0; 0 < x < 1; 0 < t;

subject to the boundary and initial conditions

u (0; t) = u (1; t) = 0; 0 < t;

u (x; 0) = x (1� x) ;

using backward di¤erence method.
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Q4. What are the key components of Finite Element Method. Write the weak form (varitional form) of the
following boundary value problem.

�u00 (x) = f (x) 0 < x < 1; u (0) = u (1) = 0:
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Q5. De�ne of the following spaces.

i. C(
) ii. C1(
) iii. L2(
) iv. H1(
) v. H2
0 (
); where 
 = [0 1]:
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