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Uniformly accelerated motion.
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(a) 0:t  0.06(1 0)Ba   20.0600 m/sBa  

(b) 2 s:t  4 1/20.06(1 0.09 2 )Ba    20.0937 m/sBa  

(c) 4 s:t  4 1/20.06(1 0.09 4 )Ba    20.294 m/sBa  
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2(0.025 m)(120 rad/s )ta r 

23 m/st a

(a) 0.5 s:t  2

2 2

(120 rad/s )(0.5 s) 60 rad/s

(0.025 m)(60 rad/s)n

t

a r

 



  

 

290 m/sn a

2 2 2 2 23 90B t na a a    290.05 m/sBa  

(b) 2 s:t  2

2 2

(120 rad/s )(2 s) 240 rad/s

(0.025 m)(240 rad/s)n

t
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21440 m/sna 

2 2 2 2 23 1440B t na a a    21440 m/sBa  
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/B A B A v v v

[ Bv 30 ] [1.2 m/s  ] /[ B Av 25 ]

Law of sines.

/ 1.2 m/s

sin 65 sin 60 sin 55
B AB vv
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(b) 1.328 m/sB v 30 
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(a) 2.54 rad/sAB  
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Arm :AB 90 rpm 3  rad/sAB  

(15)(3 ) 45  in./sB AB ABr     v

Gear :A 120 rpm 4  rad/sA  

(6)(4 ) 24  in./sD A Av r     

Gear :B /D B D B v v v

24 45 /D B v

/ 21  in./sD Bv 

/ 21
 rad/s

9
D B

B
B

v

r

   70 rpmB  
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Locate the instantaneous center at intersection of lines draw perpendicular to Av  and .Bv

Law of sines.
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Data: 20 , 50 , 0.6 m, 3 m/sAl v      

 (a)
sin 3 m/s sin 50

cos( ) 0.6 m cos(50 20 )
Av

l


 


  

   

4.423 rad/s  4.42 rad/s 

(b)
cos

cos( )

cos 20
(3 m/s)

cos(50 20 )

B Av v


 






  

3.2552 m/sBv  3.26 m/sB v  50° 
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Velocity. ToothT  of gear D in contact with gear A

Gears: (3 in.)T A Av r  

Since 0,Ev  E is instantaneous center of gear D.

2T Dv r

(3 in.) 2(3 in.)A D 

1

2D A 

A
1

(3 in.) (1.5 in.)
2D D Av r    

Spider:

(6 in.)D Sv 

A(1.5 in.) (6 in.) S 

1

4S A 

150 rpm 15.708 rad/sA  

1
7.854 rad/s

2D A 

1
3.927 rad/s

4S A 

Acceleration.

Spider: 3.927 rad/sS 
2 2( ) (6 in.)(3.927 rad/s)D Sa AD  

292.53 in./sD a

Gear D:

Plane motion  Trans. with D  Rotation about D



PROBLEM 15.119  (Continued)

 (a) Tooth T in contact with gear A.

2
/ ( )T D T D D Da DT    a a a

292.53 in./s 2(3 in.)(7.854 rad/s)

292.53 in./s 2185.06 in./s

292.53 in./sT a

292.5 in./sTa  

(b) Tooth E in contact with gear E.
2

/ ( )E D E D D DED    a a a a
292.53 in./s 2(3 in.)(7.854 rad/s)
292.53 in./s 2185.06 in./s

 2277.6 in./sE a 2278 in./sEa  


