Learning Exercise 2:
Kinematics of Straight Line Translation

Objective:  To recognize the relationships between position, speed, acceleration and time
for motion along a given straight line.

A point on body moves along a straight line. Its posttion, speed, and acceleration along that line
at a given time are 5, v, 4, respectively, at time . Let us say that at the mnitial time ¢ = 0, the
mitial postiion and speed are both also equal to zero. Let all dimensions be consistent in feet and
seconds. In the first 3 and 6% questions, information 13 known and wanted as funchons of time.
In the 4™ question, information is known and wanted as functions of speed. In the 57 and 75
questions, information is known and wanted as fonctions of position.

Anzwer the following:

1. Given position as a function of time_ s =15¢" _ find v and & a= fonctions of time.

2. (iven speed as a function -::nf’r_ime,v=1'|]ai:|1f_li:l , find 5 and a az functions of time.

3. Given acceleration as a function of time, a=1-15¢", find 5 and v az functions of time.

4. Given acceleration as a function of speed, a=10++", find r and ¢ a: functions of speed.
You may want to use your calculator or computer to solve this one.

Given speed as a fonction of position, v = 10[1—5]3: find o and  as functions of position.

LA

You may want to use your calculator or computer to solve for the time_



6. Functions of Time: The following praphical computations will be approximate. All
units are in meters and seconds. (1) Use the 5 v= ¢ plot to graphically determine the speed
at /=0 and at = 1. Compare your numbers with values in the speed plot. (2) Then use
the v vs ¢ plot to graphically determine the acceleration at =0 and /= 1. (3) Then uze
the v vs ¢ plot to graphically determine the position at f = 1.5. Compare your mumbers
with the valnes in the position plot.

40 40 150 130 ¢
100 |
20
= t) \\ Wt 50§
—__ '_'-'-Fr.--
— 30 _ - 50 -
e 0.3 1 1.3 = a 0.5 1 1.3
0 t 1.5 0 t 5

7. Functions of Position: The following graphical computations will be approximate. All
units are in feet and seconds. Due to the plothng routine, the position 13 called “x™ rather
than “s™. (1) Use the v vz x plot to graphically determine the acceleration at x = 2 and at x
= 10. Compare yoor numbers with the values in the acceleration plot.
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