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1. Describe the assembly of global stiffness matrix with an example for the banded
[16]

and skyline solutions.

2. Give a detailed method of finding the stresses in the frame shown i the figure 2
Take Cross section = 2cm X lem. [16]

a+— 10 cm
F
Fi =10N
- > f
- P.= 20N
8 cm
FALE S
Figure 2

3. Derive the finite element equation using displacement formulation to solve two
dimensional finite element problems. [16]

4. For a system of two springs shown in figure 4, Derive the system stiffness matrix
and displacements at all node points. [16]

Figure 4

5. Evaluate the element stiffness matrix for the element shown in Figure 5. The
coordinates are given in units of millimeters. Assume plane stress conditions. Let

E=210GPa, v=0.25 and thickness=10mm. [16]
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For the plane strain element shown in figure,6. the nodal displacements are given

as
u; = 0.025mm vy = 0.125mm  ug'= 0.025mm

vy = 0.0625mm wu3z = 0.0 v3=20.0

Determine the element stresses,o,, oy, T2y, 01, and o, and the principle angle §,,.
Use the values of E=210GPa, v,=0.25 and unit thickness for plane strain. All
coordinates are in millimeters: [16]

‘ 3 (100,100)

1(50,50) 2 (100,50)

-

Figure 6

(a) Determine approximate location of center of mass of an irregular region using
trapezoidal finite elements.

(b) Define Domain. Explain clearly the formulae of integration by parts
[8-+8]
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8. Derive the expression for elasticity matrix D (where 6 =Dg) for plane stress situation
in terms of modulus of elasticity (E) and poison”s ratio (u). [16]

* Kk k ok ok
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1. Derive the finite element equation using displacement formulation to solve two
dimensional finite element problems. [16]

2. Evaluate the element stiffness matrix for the element shown in Kigure/2. The
coordinates are given in units of millimeters. Assume plane staéss conditions. Let

E=210GPa, v=0.25 and thickness=10mm. [16]
Y &
(50,120)
3
1 2
(20,30) (80,30)
- X
Figure 2
3. Give a detailed method of finding the stresses in the frame shown in the figure 3
Take Cross section = 2cm x lem. [16]
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Figure 3

Derive the expression for elasticity matrix D (where 6:=Dg) for plane stress situation
in terms of modulus of elasticity (E) and poison’s ratio (). [16]

For a system of two springs shown in figure 5 Detive the system stiffness matrix
and displacements at all node points. [16]

Figure 5

(a) Determine approximate location of center of mass of an irregular region using
trapezoidal finite elements.
(b) Define Domain. Explain clearly the formulae of integration by parts
[8+8]

Describe the assembly of global stiffness matrix with an example for the banded
and skyline solutions. 16]

For the plane strain element shown in figure 8. the nodal displacements are given
as

u; = 0.025mm vy = 0.125mm  ug = 0.025mm

vy = 0.0625mm uz = 0.0 vz = 0.0

Determine the element stresses o, 0y, T4y, 01, and o, and the principle angle §,,.

Use the values of E=210GPa, v =0.25 and unit thickness for plane strain. All

coordinates are in millimeters. [16]
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1. Derive the finite element equation using displacement formulation to solve two
dimensional finite element problems. [16]

2. Evaluate the element stiffness matrix for the element shown in Kigure’2. The
coordinates are given in units of millimeters. Assume plane staéss conditions. Let

E=210GPa, v=0.25 and thickness=10mm. [16]
Y &

(50,120)

3
1 2
(20,30) (80,30)
X

Figure 2

3. Describe the assembly of global stiffness matrix with an example for the banded
and skyline solutions. [16]

4. For the plane strain element shown in figure 4. the nodal displacements are given

as
u; = 0.025mm vy = 0.125mm  ug = 0.025mm
v9 = 0.0625mm  u3z = 0.0 v3 = 0.0

Determine the element stresses o, 0y, T4y, 01, and o, and the principle angle §,,.
Use the values of E=210GPa, v =0.25 and unit thickness for plane strain. All

coordinates are in millimeters. [16]
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Figure 4
5. Give a detailed method of finding the stresses in the,frame'shown in the figure 5
[16]

Take Cross section = 2cm X lem.

+— 10 cm
F
P =10N
i
- >
- F;= 20N T
8 cm
FALE S
Figure 5

(a) Determine approximate location of center of mass of an irregular region using

trapezoidal finite elements.
(b) Define Domain. Explain clearly the formulae of integration by parts
[8+8]

7. For a system of two springs shown in figure 7, Derive the system stiffness matrix
[16]

and displacements at all node points.
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8. Derive the expression for elasticity matrix D (where ¢ =Dg) for plane stress situation
in terms of modulus of elasticity (E) and poison”s ratio (u). [16]

* Kk Kk ok k
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Derive the finite element equation using displacement formulation to solve two
dimensional finite element problems. [16]

Describe the assembly of global stiffness matrix with an example banded

and skyline solutions. [16]
(a) Determine approximate location of center of mass of an irrégulagregion using
trapezoidal finite elements.

(b) Define Domain. Explain clearly the formu ifitegation by parts.
[8+8]
D (#he )
oison”

Derive the expression for elasticity ré o =Dg) for plane stress situation
in terms of modulus of elastici s ratio (). [16]

For a system of two spri shown in“figure 5, Derive the system stiffness matrix
and displacements at @pm S. [16]

2\

Figure 5
. For the plane strain element shown in figure 6. the nodal displacements are given
as
up = 0.025mm vy = 0.125mm  ue = 0.025mm
vg = 0.0625mm uz = 0.0 v3 = 0.0

Determine the element stresses o, 0y, T4y, 01, and op and the principle angle ¢,,.
Use the values of E=210GPa, v =0.25 and unit thickness for plane strain. All
coordinates are in millimeters. [16]
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7. Give a detailed method of finding the stresses i hown in the figure 7
Take Cross section = 2cm x lem. [16]

N
<&
\be

Figure 7

8. Evaluate the element stiffness matrix for the element shown in Figure 8. The
coordinates are given in units of millimeters. Assume plane stress conditions. Let
E=210GPa, v=0.25 and thickness=10mm. [16]
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