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Answers to Selected Problems 

 
Chapter 2 
2.1 21, 13, 9, 5, 2 
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2.3 1. 
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            2. 
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 3.    
  =E 1 2 GPa 

 =E 2 3.333 GPa 
 =E 3 1.667 GPa 
 

=ν 12 1  
 

=ν 23 0.6667  
 

=ν 31 0.6667  
 =G 12 4 GPa 
 =G 23 2 GPa 
 =G 31 1.5 GPa 

           

 

4. =W 3.335 10 2 Pa 
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2.9 No, 
ν 12
E 1
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2.10     
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2.15 
 =E 1 5.599 Msi 
 

=E 2 1.199 Msi 
 

=ν 12 0.2600  
 

=G 12 0.6006 Ms

2.16    
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2.17  
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2.18   
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2.20 

1. 
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3.    =σ max 6.162 MPa 
=σ min 0.1623 MPa

 
=θ pσ 35.78 °

 

 
=ε max 339.0

μm
m

 

=ε min 16.64
μm
m

 

 
=θ pε 39.30 ° 

 4.     =τ max 3.162 MPa 

 
=θ sτ 9.22 ° 

 
=γ max 355.7

μm
m

 

 
=θ sγ 5.70 ° 

2.21 
=θ 34.98 ° 

 
2.22    

 

 =E x 2.272 Msi 
=ν xy 0.3632  
=m x 0.8530  
=E y 3.696 Msi 



=m y 9.538  
 =G xy 1.6 Msi 

2.23      
The maximum value of Gxy occurs at θ = 45°, =G xy θ 3 26.54 GPa 

The minimum value of Gxy occurs at θ = 0°, =G xy θ 1 20.00 GPa
 

 
2.24  
 

1. Actual =

ε x

ε y

γ xy

2.190 105

6.021 104

4.714 105

μin
in

 

 

Measured 

=
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=ε a 11.60 %

 
2. Actual  =
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=ε b 0.36 % 

2.25 

 

=G 12 10.10 GPa 
=E x 13.4 GPa 

 
2.26 
 

1. =E x( ).30 ° 4.173 Msi 



2. 

 Only 
1

G 12

.2 ν 12
E 1

 can be determined, G 12 and ν 12 cannot be determined individually. 

2.30 
LWR ζ E1x (Msi) 

2 1.504E-1 2.629 
8 1.803E-2 2.275 
16 4.724E-3 2.245 
64 2.998E-4 2.235 

2.32 
1. =G 12 0.0488 GPa 
 

2. From 35° ply data, one can find S11 and S12 for the lamina.  However, 

there are four unknowns: S11, S12, S22, and S66.  Therefore, one cannot find 
S66 nor, in turn, the shear modulus, G12.  Although the same is true in the 
case of the 45° ply, no manipulation of will allow S66 to be expressed in 
terms of S11 and S12 for the 35° ply. 
 

2.33     
 =U 1 12.72 Msi , =U 2 13.52 Msi, =U 3 3.493 Msi,  =U 4 4.113 Msi 

 

=V 1 3.046 10 1 1
Msi , 

=V 2 1.695 10 1 1
Msi , 

=V 3 1.014 10 1 1
Msi

 

=V 4 1.091 10 1 1
Msi

 

2.35 
 Positive Shear Negative Shear 

Maximum Stress: τ MσPos
.134.0 MPa τ MσNeg

.70.44 MPa 
Maximum Strain: τ MεPos

.134.0 MPa τ MεNeg
.68.99 MPa 

Tsai-Hill: τ TH
.62.24 MPa  

Tsai-Wu (Mises-Hencky criterion): τ TWMHPos
.139.0 MPa τ TWMHNeg

.59.66 MPa 

2.38       
Maximum Strain: σ Mε

.249.9 MPa 



Tsai-Wu (Mises-Hencky criterion): σ TWMH
.259.9 MPa 

 
2.41 Yes 
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=ΔT 2_Offset 54.30 °C 
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2.46  
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