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Kinematics in 1D: Position,velocity,acceleration (calculus practice)

H.W # 5

1. A particle’s position on the x-axis is given by the function x = (2t2 - 4t + 4) m where t is in seconds. 
a. Make a position vs. time graph for the interval 0s ( t ( 5s.  Do this by calculating and plotting x every 0.5s from 0s to 5s, then drawing a smooth curve through the points.
b. Determine the particle’s velocity at t= 1.0s by drawing the tangent line on your graph and measuring its slope.
c. Determine the particle’s velocity at t = 1.0 s by evaluating the derivative at that instant.  Compare this from your result from part b.
d. Are there any turning points in the particle’s motion?  If so, at what position or positions?
e. Where is the particle when vx = 4.0 m/s?
f. Draw the motion diagram for the particle.
2. The position of a particle is given by the function x = (2t3 - 9t2 + 12) m, where t is in seconds.
a. At what time or times is vx = 0m/s?
b. What are the particle’s position and its acceleration at this time(s)?
c. What is the instantaneous velocity of the particle at t = 5s?
d. What is the average velocity of the particle between t = 0 and t = 5s?
3. The position of a toy locomotive moving on a straight track along the x-axis is given by the
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equation
where b = 2 m/s3, c = 78 m/s2, and d = 1003 m/s, and x is in meters and t is in seconds.

a. Find the time t when the acceleration of the locomotive is equal to zero.

b. Find the position and the velocity of the particle at the instant the velocity is zero.

4.  The velocity of a particle moving along the x axis is given by v = 32t - 2t3, where t is in seconds. What is the acceleration of the particle when it’s displacement is maximum?

5. A particle’s acceleration is described by the function ax = (10 - t) m/s2, where t is in seconds.  Its initial conditions are x0 = 0m and v0x = 0m/s at t=0s.
a. At what time is the velocity again zero?

b. What is the particle’s position at that time?

6. A rocket sled used for testing equipment under large accelerations accelerates according to the expression  a = 3t + 5, where t is in seconds and a is in m/s2. What is the displacement of the particle between t = 0 and  t = 2s? 
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