12.2 Rectilinear Kinematics: Erratic Motion
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Page 17, example 12-6: A car moves along a straight line path such that its position is described by the
graph shown in fig. 12-9a. Construct the v-t and a-t graphs for the time period 0<t<30s.
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Page 19, example 12-7: A rocket sled starts from rest and travels along a straight track such that it accelerates
at a constant rate for 10s and then decelerates at a constant rate. Draw the v-t and s-t graphs and determine
the time t' needed to stop the sled. How far has the sled traveled?
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Page 21, problem 12-8: The v-s graph describing the motion of a motorcycle is shown in fig. 12-15a. Construct
the a-s graph of the motion and determine the time needed for the motorcycle to reach the position s=400ft.
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Page 22, problem 12-31: If the position of a particle is defined as s=(5t-3t"2) ft, where t is in seconds,

construct the s-t, v-t and a-t graph for 0 <t <10 s.
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Page 22, problem 12-33: The speed of a train during the first minute of its motion has been recorded as

follows:
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Plot the v-t graph, approximating the curve as straight line segments between the given points. Determine the

total distance traveled.
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Page 22, problem 12-34: The s-t graph for a train has been determined experimentally. From the data,
construct the v-t and a-t graphs for the motion.
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Page 22, problem 12-35: Two cars start from rest side by side at the same time and position and race
along a straight track. Car A accelerates at 4 ft/s*2 for 35 s and then maintains a constant speed. Car B
accelerates at 10 ft/s*2 until reaching a speed of 45mi/h and then maintains a constant speed. Determine
the time at which the cars will again be side by side. How far has each car traveled? Construct the v-t
graphs for each car.
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Page 22, problem 12-37: From experimental data, the motion of a jet plane while traveling along a runway is
defined by the v-t graph. Construct the s-t and a-t graphs for the motion.
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Page 23, problem12-38: The car travels along a straight road according to the v-t graph. Determine the total
distance the car travels until it stops when t=48sec. Also plot the s-t and a-t graphs.
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Page 23, problem 12-39: The snowmobile moves along a straight course according to the v-t graph. Construct
the s-t and a-t graphs for the same 50 s time interval. When t=0, s=0
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Page 23, problem 12-41: The v-t graph for the motion of a car as it moves along a straight road is shown.
Construct the s-t graph and determine the average speed and the distance traveled for the 30 s time interval

The car starts from rest at s=0.
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Page 23, problem 12-42: A particle starts from rest and is subjected to the acceleration shown. Construct
the v-t graph for the motion, and determine the distance traveled during the time interval 2s <t < 6s.
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Page 24, problem 12-43: An airplane lands on the straight runway, originally traveling at 110ft/s when s=0. If it
is subjected to the decalerations shown, determine the time t' needed to stop the plane and construct the s-t
graph for the motion:
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Page 24, problem 12-45: The a-t graph for a car is shown. Construct the v-t graph if the car starts from

rest at t=0. At what time t' does the car stop?
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Page 24, problem 12-46: A race car starting from rest travels along a straight road and for 10s has the
acceleration shown. Construct the v-t graph that describes the motion and find the distance traveled in

10s.
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Page 25, problem 12-47: The boat is originally traveling at a speed of 8 m/s when it is subjected to the
acceleration shown in the graph. Determine the boat's maximum speed and the time t when it stops.
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Page 25, problem 12-49: The a-s graph for a race car moving along a straight track has been experimentally
determined. If the car starts from rest, determine its speed when s=50 ft, 150ft and 200ft, respectively.
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Page 26, problem 12-53: The v-s graph for the car is given for the first 500ft of its motion. Construct the a-s
graph for 0<s<500ft. How long does it take to travel the 500ft distance? The car starts at s=0 when t=0.
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Page 26, problem 12-54: The a-s graph for a boat moving along a straight path is given. If the boat starts at
s=0 when v=0, determine its speed when it is at s=75ft and 125ft respectively. Use Simpson's rule with n=100

to evaluate v at s=125ft.

0< S<€ 100!

' >S(H)

AlFE5)
y: A
4 Av
az f7 = J¢
5
a=s JV.-_ .{-’lf
V= 5"f o+ C &C{::O,V:'O
C=0o
s _j‘é' VA
V= d¢ $€= e
v=5¢t J ds= 5¢ -A¢
2 @f= a, 3=e
s=25¢ F< D .0
2
;5-(0 = 2.5-(
¢ =
(=548 D Vau)= 5598 = 2259
Engineering Mechanics - Dynamics - R.C... 50/148

>

17/02/16



