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Chapter 15, Solution 151.  
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Velocity analysis. 
AC AC

ω=ωωωω ,  BD BD
ω=ωωωω ,  

[/P A P A AC
rω= + =v v v  ] [ AC

eω+   ]θ  

 [P P BD
x ω′ =v  ] ( )cos

BD
e θ ω+   ]  

 
/

[ cos
P F

u β=v ]    [ sinu β+  ]  

Use 
/P P P F′= +v v v  and resolve into components. 

 ( ) ( ) ( ):   cos cos cos
AC BD

r e e uθ ω θ ω β+ = +  (1) 

 :   ( )sin
AC

e θ ω =  
P BD
x ω  ( ) sin uβ−  (2) 
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( )30 ,         24 10 7sin30 32.736 in.
6

P
x

πθ  = ° = + + ° = 
 

 

7cos30
tan         10.491

32.736
β β°= = °  

Substituting into Eqs. (1) and (2) 

 

( )( ) ( ) ( )10 7cos30 20 7cos30 cos10.491
BD

uω+ ° = ° + °  (1) 

 

( )( ) ( )7sin30 20 32.736 sin10.491
BD

uω° = − °  (2) 

Solving simultaneously,  3.82 rad/s
BD

ω =  �  

 303.13 in./su =  
/

25.3 ft/s
P F

=v   10.49  ° �  
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Chapter 15, Solution 175.  
 
 

 

 
 
 
 

 

 

Coordinates. 

( )0
,         

0,         

,         0

sin ,         cos

A A A

B B

C A C

P A P

x x r y r

x y r

x x y

x x e y r e

θ

θ θ

= + =

= =
= =
= + = +

 

Data: ( )0
24 in.Ax =  

 10 in.r =  

 7 in.e =  

( ) ( )90         24 10 7 46.708 in.,       0
2Px
πθ β = ° = + + = = 
   

Velocity analysis. 

20 rad/sAC =ωωωω ,  BD BDω=ωωωω  

 /P A P A= +v v v  

 [ ACrω=  ] [ ACeω+  ]  

 ( )( )10 20=    ( )( )7 20+     

 [200 in./s=   [140 in./s  ] + ] 

p BDP x ω′ = v  46.708 BDω =   ,         /P F u=v   

Use /P P P F′= +v v v  and resolve into components. 

 : 200 u=         200 in./s.u =  

 : 140 46.708 BDω=         2.9973 rad/sBDω =  

Acceleration analysis. 0,        AC BD BDα= =α αα αα αα α  

( )( )22 2
/0,         7 20 2800 in./sA P A ABrω= = = =a a   

2
/ 2800 in./sP A P A= + =a a a   

P P BDx α′ = a  
2

P BDx ω +   [46.708 BDα =   ( )( )2
46.708 2.9973+     

 46.708 BDα=   
2419.616 in./s +     

/P F u=a &   
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Coriolis acceleration  ( )( )( ) 22 2 2.9973 200 1198.92 in./sBDuω = =   

Use  / 2P P P F Buω′= + +a a a   and resolve into components.  

 
2: 2800 419.616 ,         2380.4 in./s ,u u− = − + = −& &  

 : 0 46.708 1198.92BDα= +         225.7 rad/sBD = −αααα  

(a) 
225.7 rad/sBD =αααα  !  

(b)  2
/ 2380 in./sP F =a   2

/ 198.4 ft/sP F =a   !  
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Chapter 16, Solution 1.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 ( ) ( )( )( )1.5 m sin 60 294.3 N 0.75 m cos60A BM N∑ = ° − °  

 ( )( )( )( )230 kg 4 m/s sin 60 0.75 m= °  

 144.96 NBN =  

 ( )230 kg 4 m/sx BF N F∑ = − =  

 24.96 NF =  

(a) 2 2 295.36 NA AR N F= + =  

 or  295 NA =R   85.2° ! 

 1 294.3
tan 85.2

24.96
α −= = °  

 and  145.0 NB =  ! 

(b) 
24.96

0.08481
294.3A

F

N
μ = = =  

 or  0.0848μ = !  
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