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Quiz, March 13, 2019 
Open Printed Books and Notes, Time: 90 minutes 

Return the Exam Sheet (試卷隨答案卷繳回) 

 
Total 100% 
 
1. (35%) An engineering analysis problem is formulated in terms of the following ordinary 

differential equation: 
 

𝑑2𝑢
𝑑𝑥2 + 𝑢 = 4𝑥, 0 < 𝑥 < 1 

 
with boundary conditions 𝑢(0) = 0, 𝑢(1) = 1.  
 

(a) (15%) Develop the corresponding weak form from the strong form. 
(b) (20%) Use trial solution and weight function of a quadratic polynomial and obtain the 

approximate solution using the Galerkin method. 
(a) 
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(b) 

 
 
2. (35%) An engineering analysis problem is formulated in terms of the following ordinary 

differential equation: 

𝑥
𝑑2𝑢
𝑑𝑥2 +

𝑑𝑢
𝑑𝑥

− 4𝑥 = 0,1 < 𝑥 < 2 

 
with boundary conditions 𝑢(1) = 𝑢(2) = 0 
 

(a) (15%) Develop the corresponding weak form from the strong form. 
(b) (20%) Formulate the element stiffness matrix and element external force matrix of a two-node 

linear finite element (Figure 1) for the elementwise weak form 

 
Figure 1: A two-node linear finite element 
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(b) 

 
3. (30%) What are the outputs of the following MATLAB scripts?  

(a) (5%) 
 
disp(size(rand(5))) 

 
(b) (10%) 
 
A1 = [9.9, 9900]; 
A2 = [8.8,  7.7 ; ... 
      8800, 7700]; 
formatSpec = 'X is %4.2f meters or %8.3f mm\n'; 
fprintf(formatSpec,A1,A2) 
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(c) (15%) 
 
A = [1 2 3 4; 5 6 7 8; 9 10 11 12; 13 14 15 16]; 
disp(A(:,2:3)) 
disp(A(:,:)) 
disp(A(:)) 
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