
Recommended solutions for you in Chapter 5

Videos related to Chapter 5

0 0

TEXTBOOK SOLUTION

Chain Rule

 

0 1

TEXTBOOK SOLUTION

Matrix Multiplication

 

0 0

TEXTBOOK SOLUTION

Linear Algebra Checklist

Show more 

Examples related to Chapter 5

My Textbook Solutions

Engineering
Mechanics
8th Edition

Mechanical
Vibrations
1st Edition

Estimating in
Building...
8th Edition

View all solutions

home / study / engineering / mechanical engineering / classical mechanics / classical mechanics solutions manuals / engineering mechanics / 8th edition / chapter 5 / problem 166p

Engineering Mechanics (8th Edition) 

Was this solution helpful?

Problem

A train traveling at a constant speed v = 25 mi /hr has entered a circular portion of track with a
radius R = 200 ft. Determine the velocity and acceleration of point A of the train as observed by
the engineer B, who is fixed to the locomotive. Use the axes given in the figure.

Step-by-step solution

Draw the given schematic and label the fixed and rotating coordinate axes as follows.

Here,  is the fixed coordinate axis, and  is the rotating coordinate axis.

Comment

Determine the velocity of the point  observed by the engineer at point  using the following
formula:

 ...... (1)

Here,  is the absolute velocity of the point  with respect to origin ,  is the absolute

velocity of the point  with respect to origin ,  is the angular velocity of the locomotive, 
is the position vector of point  with respect to point , and  is the velocity of the point 

observed by the person at point .

Convert the uniform velocity of the train from  to .

Write the vector notation of the velocity of point .

Write the vector notation of the velocity of point .

Comment

Write the vector notation of the angular velocity of the locomotive.

 

Write the position vector of point  with respect to point .

Write the position vector of point  with respect to point .

Calculate the position vector of point  with respect to point .

Comment

Calculate the value of the .

Substitute  for .

Substitute  for ,  for , and  for 

 in the equation (1).

Therefore, the velocity of the point  observed by the engineer at point  is .

Comment

Determine the acceleration of the point  observed by the engineer at point  using the
following formula:

 ...... (2)

Here,  is the absolute acceleration of the point  with respect to origin ,  is the

absolute acceleration of the point  with respect to origin ,  is the angular acceleration of
the locomotive (rotating axis),  is the position vector of point  with respect to point , and 

 is the acceleration of the point  observed by the engineer at point .

Write the vector notation of the acceleration of the point .

Write the vector notation of the acceleration of the point .

Substitute  for , and  for .

Comment

Calculate the value of the .

Calculate the value of .

Comment

Calculate the value of the angular velocity of the locomotive, .

Substitute  for ,

Substitute  for ,  for ,  for , 

for , and  for  in the equation (2).

Therefore, the acceleration of the point  observed by the engineer at point  is 

.

Comment
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Chapter 5, Problem 193P

The pin A in the bell
crank AOD is guided by
the flanges of the collar
B, which slides with a
constant velocity vB of 3
ft/sec...

See solution

Chapter 5, Problem 86P

A four-bar linkage is
shown in the figure (the
ground “link” OC is
considered the fourth
bar). If the drive link OA
has a...

See solution
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Example 1 

A �ywheel rotating freely at 1800   rev / min clockwise is subjected to a variable counterclockwise torque which is �rst
applied at time t = 0 . The torque produces a counterclockwise angular acceleration α = 4 t   rad / s 2 , where t is the
time in seconds during which the torque is applied. Determine (a) the time required for the �ywheel to reduce its
clockwise angular speed to 900   rev / min , (b) the time required for the �ywheel to reverse its direction of rotation,
and (c) the total number of revolutions, clockwise plus counterclockwise, turned by the �ywheel during the �rst 14
seconds of torque application.

 
 
Solution 
The counterclockwise direction will be taken arbitrarily as positive.Since α is a known function of the time, we may
integrate it to obtain angular velocity. With the initial angular velocity of − 1800 ( 2 π ) / 60 = − 60 π   rad / s , we have

[ dω α dt ] ∫ 60 ω dω ∫ 0 t 4 t dt ω 60 + 2 t 2
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