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5-32  
  ( )( )6625 10 5000 3.12500 mmA A ALδ ε −= = × =

 ( )sin 3 5A Aa aδ θ= =  

  5.20833 mma =
 

 ( )5 4 6.51 mm d a= = ↓ .................................... Ans. 
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5-66*  
0 :xF→Σ =   0xC =

0 :yF↑Σ =   100 0y A BC T T+ + − =

0 :CMΣ =  ( )150 450 450 100 0A BT T+ − =  

  (a) 3 300 kNA BT T+ =
 

 ( )450 150B Aδ δ=  

 
( )

( )( ) ( )( )( )6
6 9

500
22.5 10 25 500

300 10 70 10
BT −
−

 
 + × −

× ×  
 

 
( )

( )( ) ( )( )( )6
6 9

250450 11.9 10 25 250
150 1200 10 210 10

AT −
−

    = + ×  × ×    
−  

  (b) 8 19,530 N 19.530 kNA BT T− = − = −

  212.8555 kNAT = 29.0482 kNBT =  

   0 kNxC = 141.904 kNyC = − 2 2 141.904 kNx yC C C= + =  

(a) 
( )

( ) ( )
3

6 2
6

212.8555 10
177.4 10  N/m 177.4 MPa (T)

1200 10Aσ −
= = = ...................................... Ans. 

 
( )

( ) ( )
3

6 2
6

29.0482 10
96.8 10  N/m 96.8 MPa (T)

300 10Bσ −
= = = ............................................ Ans. 

(b) max max 2 88.7 MPaA Aτ σ= = .............................................................................................. Ans. 

 max max 2 48.4 MPaB Bτ σ= = .............................................................................................. Ans. 

(c) 
( )

( )
( )

3
6 2

2

141.904 10
226 10  N/m 226 MPa

2 0.020 4
C
V
A

τ
π

= = = =
 
 

....................................... Ans. 

(d) 
( )( )

( )( ) ( )( )(6
6 9

29.0482 500
22.5 10 25 500

300 10 70 10E Bv δ −
−

= = + × −
× ×

)  

 ................................................................................................................. Ans. 0.410 mm Ev = ↓
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 sin 4 5θ =  200 kipP =  

 ( )2 4 5 200 kipA BT T+ =  (a) 

 ( )4 5B Aδ δ=  

 
( )

( )( ) ( )( )(65 12
6.6 10 30 5 12

2.5 30,000
BT −×

+ × × )  

 
( )

( )( ) ( )( )( )64 124 9.4 10 50 4 12
5 3 15,000

AT − × = + × −  
   

 ×

  (b) 1.06667 37.41000 kipB AT T= −

  96.0055 kip (T)AT = 64.9966 kip (T)BT =  

(a) 
96.0055 32.0 ksi

3Aσ = = .........................................................Ans. 

 
64.9966 26.0 ksi

2.5Bσ = = .........................................................Ans. 

(b) 
( )( )

( )( ) ( )( )(696.0055 4 12
9.4 10 50 4 12

3 15,000C Av δ −×
= = + × − × )  

 ...........................................................................Ans. 0.0799 in.Cv =
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  2 S AT T P+ = ( ) ( )2 1.6 3.2S A Pσ σ+ =  (a) 

 S Aδ δ=  

 
( )

( )
( )

( )
8 1

29,000 10,600
S Aσ σ

=
0

A 3.41981Sσ σ=  (b) 

 100 ksiSσ =  29.2414 ksiAσ =  

  ( )100 1.6 160 kip (T)ST = = ( )29.2414 3.2 93.572 kip (T)AT = =  

 ..................................................................................... Ans. ( )max 93.572 2 160 414 kipP = + =
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( )( )

( )
950 500 50

4275 kPa 4.275 MPa
2 2 50x a
pr
t

σ σ
−

= = = = =  

 
( )( )

( )
950 500 50

8550 kPa 8.550 MPa
50y h

pr
t

σ σ
−

= = = = =  

 0 MPaxyτ =  30θ = − °  

 
( ) ( )

2 2

2 2

cos sin 2 sin cos

4.275cos 30 8.55sin 30 0
n x y xyσ σ θ σ θ τ θ θ= + +

= − ° + − ° +
 

 5.34 MPa (T)nσ = ............................................................................................................... Ans. 

 
( ) ( )
( ) ( ) ( )

2 2sin cos cos sin

4.275 8.55 sin 30 cos 30 0
nt x y xyτ σ σ θ θ τ θ θ= − − + −

= − − − ° − ° +
 

 1.851 MPantτ = − .................................................................................................................. Ans. 

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional 
purposes only to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of 
this work beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the 
copyright owner is unlawful. 



MECHANICS OF MATERIALS, 6th Edition RILEY, STURGES AND MORRIS 

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional 
purposes only to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of 
this work beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the 
copyright owner is unlawful. 

5-104*  

(a) 

( )( )
( )

( )

3

6 2

2800 10 600
20

84.00 10  N/m 84.00 MPa

x h
pr
t

σ σ
×

= = =

= =

 

 

( )( )
( )

( )

3

6 2

2800 10 600
2 2 20

42.00 10  N/m 42.00 MPa

y a
pr
t

σ σ
×

= = =

= =

 

 0 MPaxyτ =  1 3tan 36.870
4

φ −= = °  90 126.870θ φ= °+ = °  

  
( ) (

2 2

2 2

cos sin 2 sin cos

84cos 126.870 42sin 126.870 0
n x y xyσ σ θ σ θ τ θ θ= + +

= ° + )° +

 57.1 MPa (T)nσ = ................................................................................................................ Ans. 

 
( ) ( )
( ) ( ) ( )

2 2sin cos cos sin

84 42 sin 126.870 cos 126.870 0
nt x y xyτ σ σ θ θ τ θ θ= − − + −

= − − ° ° +
 

 20.2 MPantτ = + .................................................................................................................... Ans. 

(b)  ( )2 1E Gν= +
( )
200 1 0.31579

2 76
ν = − =  

 
( ) ( )

( ) ( )
6

6
9

42 0.31579 84 10
77.4 10 77.4 m/m

200 10
a h

a E
σ νσε µ−

− −  = = = = ................. Ans. 

 
( ) ( )

( ) ( )
6

6
9

84 0.31579 42 10
354 10 354 m/m

200 10
h a

h E
σ νσε µ−

− −  = = = = ................... Ans. 

(c) max 84.00 MPahσ σ= =  min 0 MPazσ σ= =  

 max min
max

84.00 0 42.0 MPa
2 2

σ στ − −
= = = ...................................................... Ans. 

(d) max 84.00 MPahσ σ= =  min 2.800 MPazσ σ= = −  

 
( )max min

max

84.00 2.800
43.4 MPa

2 2
σ στ

− −−
= = = ....................................... Ans. 
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 p yγ=  1 2sin 30r
r

θ −= = °  

 

( )2 2

2

3 3
2

2

5
3 24

r

r

r

r

W dV r y

y rr y

γ γπ

γπγπ

= = −

 
= − = 

 

∫ ∫ dy

 

 ( )22 2 2 32
2
rx r y r r= − = − =  

0 :yF↑Σ =  cos30 0m m pA W pAσ °− − =  

 ( ) ( )22 cos30 0m xt W p xσ π π°− − =  

 ( )
233 5 32 cos30 0

2 24 2 2m
r r r rt γπ γσ π π

      ° − − =              
 

 
27

18m
r
t

γσ = ........................................................................................................................ Ans. 

 m t

m t

p
r r t
σ σ

+ =  m tr r r= =  

 
7
18 2

tr r
t r t

σγ γ
+ =  

2

9t
r
t

γσ = ................................................................................ Ans. 
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5-142*  
0 :FMΣ =   ( )300 100 50 100 0D CF T− − =

  2 600 kND CF T+ =

  ( ) ( )6 62000 10 2 600 10 600 kND Cσ σ− −× + × =

  (a) ( )6 25 3 1500 10  N/m 1500 MPaD Cσ σ+ = =

  (b) ( )2 0.09  mC Dδ δ= + m
 
Assume both bars elastic.  Then 

 
( )

( )
( )

( )9 9

300 150
2 0

200 10 100 10
C Dσ σ

.09
 
 = +

× ×  
 

  (b) ( )6 22 120 10  N/m 2 120 MPaC D Dσ σ σ= + = +

 327.273 MPa 240 MPa  (plastic)Cσ = >  

 103.636 MPa 410 MPa  (elastic)Dσ = <  

Therefore 

(a) 240.0 MPaC yσ σ= = .......................................................................................................... Ans. 

 and from Eq. (a) 156.0 MPaDσ = .............................................................................................. Ans. 

(b) ( ) ( )( )
( )

6

9

156.0 10 150
6 0.09 6 0.09 1.944 mm 

100 10A Dv a δ
 ×
 = = + = + = ↑

×  
.................. Ans. 
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