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1. For the triangular elements shown in Figure 1, determine the element coefficient 

matrices. 
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2. Consider the mesh shown in Figure 2. In the shaded region 𝑉 = 0 and has no finite 

elements. Calculate the global elements 𝐶3,10 and 𝐶3,3. 
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3. Using the area coordinates (𝜉1, 𝜉2, 𝜉3) for the triangular element in Figure 3, evaluate: 

(a) ∫ 𝑥 𝑑𝑆
𝑆

   

(b) ∫ 𝑦 𝑑𝑆
𝑆

 

(c) ∫ 𝑥𝑦 𝑑𝑆
𝑆

 

 

 

Figure 3 

 

4. By hand calculation, obtain 𝑄(2) and 𝑄(3) for 𝑛 = 1 and 𝑛 = 2. 

5. Consider the problem Φ′′ + 𝑥Φ′ + Φ = 2𝑥,      0 < 𝑥 < 1, subject to Φ(0) = 1,

Φ(1) = 0. Find the approximate solution using Galerkin method. Use 𝑢𝑘 =

𝑥𝑘(1 − 𝑥), 𝑘 = 0, 1, … , 𝑁. Try 𝑁 = 3. 

6. Give the expression for the assemblage stiffness matrix for the discretized two-

dimensional region in Figure 4. 
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