CALCULUS BASED MOTION PROBLEMS

1. Suppose the motion of a particle traveling along the x‑axis is described by the equation 






x = At + Bt2 
where A and B are constants.
(a) Find the velocity of the particle as a function of time.
(b) Find the acceleration of the particle as a function of time.
2. The motion of a particle along a straight line is described by the function






x = 6 + 5 t2 – t4. 
Assume ‘t’ is positive and ‘x’ is measured in meters. Find the position, velocity, and acceleration at time t = 2 s.
3. A car is initially stopped at a traffic light. It then travels along a straight road such that its distance from the light is given by 





x = bt + ct2, 
where b = 4 m/s and c = 0.5 m/s/s. 

(a) Calculate the average velocity of the car for the time interval t = 0 to t = 10 s. 
(b) Calculate the instantaneous velocities of the car at the following times: t = 0 s and t = 5 s

4. Suppose the acceleration of a particle traveling along the x‑axis is described by the equation 






a = At + Bt2 
where A and B are constants.  At time zero the particle is located at position P and has a velocity K.
(a) Find the velocity of the particle as a function of time.

(b) Find the position of the particle as a function of time.

5. A car has a velocity as a function of time given by            v(t) = 7 + 9t2.         At time t = 0, the car is located 3 m behind the origin.  
(a) What is the car’s position as a function of time?

(b) Where is the car located at t = 10 s?

(c) What is its acceleration at t = 10 s?

6. A bus has an initial velocity of 5 m/s when it passes the origin.  It then experiences a constant acceleration of 2 m/s2.  

(a) What is its velocity at t = 8 s?
(b) What is its position at t = 8 s?

7. A bike has an acceleration given by -4t.  At time t = 0 the bike has an initial velocity of 14 m/s and is located 25 m in front of the origin.  
(a) What is its velocity at t = 5 s?

(b) What is its position at t = 5 s?

