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Marking Scheme 
End-Sem Examination-I, Winter 2025 

Academic Year: 2025-2026 Semester: II 

Class: F.Y. M. Tech Program: M. Tech 

Branch Code: CIV Pattern: 2024 

Name of Course: Finite Element Method Course Code: 2404512 

--------------------------------------------------------------------------------------------------------------------- 

Q. Answer Step 

Marks 

1 Different types of elements in FEM 

1D elements…….. (1) 

2D elements- ……. (3) 

3D elements……… (2) 

 

1 

3 

2 

2 Explain in detail all the steps of Finite Element Method. 

Each step 1 mark  

6 

3 a) Using generalized co-ordinate approach find shape functions for two nodded bar element 

 

8 

1 mark 

each 

step 

OR  

b) Determine the shape functions for the Constant Strain Triangle (CST) using polynomial 

functions. 

 

 

8 

1 mark 

each 

step 

c) A three nodded triangular element as shown in fig. 3(c) is used in plane elasticity problem. 

Find shape functions. (8) 

[𝑁] = [𝑃][𝐴]−1………(1) 

[𝑁] = [1 𝑥 𝑦] [
1 0 0
1 7 0
1 3 5

]

−1

……… . . (1) 

[𝑁] = [1 𝑥 𝑦]
1

35
[
35 0 0
−5 5 0
−4 −3 7

]…………(3) 

𝑁1 =
35 − 5𝑥 − 4𝑦

35
…… . . (1) 

𝑁2 =
5𝑥 − 3𝑦

35
…… . . (1) 

𝑁3 =
7𝑦

35
…… . . (1) 

8 

OR  
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d) Coordinates of nodes of CST are shown in fig. 3(d). At interior point P if x = 2.8 and value 

of 𝑁1 = 0.3, Find coordinate of point P and values of 𝑁2 𝑎𝑛𝑑 𝑁3. 

[𝑁] = [𝑃][𝐴]−1………(1) 

[𝑁] = [1 𝑥 𝑦] [
1 6 4
1 4 7
1 2 3

]

−1

……… . . (1) 

[𝑁] = [1 𝑥 𝑦]
1

14
[
3 −10 26
4 −1 −3
−2 4 −2

]…………(3) 

𝑦 = 5.0………(1) 

Using 𝑥 = 2.8 𝑎𝑛𝑑 𝑦 =  5.0 

𝑁2 =
−10 − 𝑥 + 4𝑦

14
=
−10 − 2.8 + (4 × 5.0)

14
= 0.51…… . . (1) 

𝑁3 =
26 − 3 × 2.8 − (2 × 5.0)

14
= 0.54…… . . (1) 

8 

4 a) For an axisymmetric element state relation between Strain and Displacement.    (8)                                                                               

 

8 

OR  

b) Derive Jacobian matrix for four nodded iso-parametric quadrilateral element. 

1. Shape functions 

2. Displacement 

3. Strains 

4. Jacobian Matrix 

{
 

 
𝜕𝑁𝑖
𝜕𝑥
𝜕𝑁𝑖
𝜕𝑦 }
 

 
=

[
 
 
 
𝜕𝜁

𝜕𝑥

𝜕𝜂

𝜕𝑥
𝜕𝜁

𝜕𝑦

𝜕𝜂

𝜕𝑦]
 
 
 

{
 

 
𝜕𝑁𝑖
𝜕𝜁
𝜕𝑁𝑖
𝜕𝜂 }
 

 

 

[𝐽] =

[
 
 
 
 
𝜕𝑥

𝜕𝜁

𝜕𝑥

𝜕𝜂
𝜕𝑦

𝜕𝜁

𝜕𝑦

𝜕𝜂]
 
 
 
 

 

8 

2 

marks 

each 

step 

c) Determine Jacobian Matrix for four nodded iso-parametric quadrilateral element as shown 

in fig. 4c (8) 

1. Parent element- (1) 

2. Shape function- (1) 

3. Jacobian Matrix- (6) 

8 
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   [𝐽] = [

7−3𝜂

4

1+3𝜁

4
2

4

8

4

]                                                  

OR  

d) Determine natural coordinates (ζ, η) of the any point P whose cartesian coordinates are (3, 

4) for four nodded iso-parametric quadrilateral elements as shown in fig. 4(d) 
 1. Parent element 

2. Shape function- 

3. 𝜁, 𝜂 = 

8 

 

1 

1 

6 

5 a) Explain with neat sketches the various three-dimensional elements used in the analysis of 

shells. (8) 

 

 

 

2 

2 

2 

2 

OR  

b) Explain Mindlin’s theory of plate element. 

Explanation 

8 

c) Continuity 

 

 

2 

 

3 

3 

OR  

d) Write displacement fields in 4 nodded degenerated shell elements 

stepwise derivation 

 

8 

 

 


