
9/9/2013	1D Kinematics - 4	Conrad
Physics C	1-D Kinematics	Name:__________________
AP Review Packet

Position(x, y or z)
Displacement (Dx, Dy or Dz)
Change in position of an object.
Depends only on the initial and final positions, not on path.
Includes direction.
Dx = vdt

Velocity (v)
Displacement per unit time
Average velocity
vave =  ∆x/∆t
Instantaneous velocity
v = dx/dt
Dv = adt

Acceleration (a)
A change in velocity: speeding up, slowing down, or turning.
Average acceleration
aave = ∆v/∆t
Instantaneous acceleration
a = dv/dt

Problem: Acceleration (B-1993)
1. In which of the following situations would an object be accelerated?

I. It moves in a straight line at constant speed. 
II. It moves with uniform circular motion.
III. It travels as a projectile in a gravitational field with negligible air resistance.

(A) I only 
(B) III only 
(C) I and II only 
(D) II and III only 
(E) I, II, and III

State your reasoning:






 Problem: Acceleration (CM-1993)
1. 	In the absence of air friction, an object dropped near the surface of the Earth experiences a constant acceleration of about 9.8 m/s2. This means that the
	speed of the object increases 9.8 m/s during each second

(B) speed of the object as it falls is 9.8 m/s
object falls 9.8 meters during each second
object falls 9.8 meters during the first second only
	(E) derivative of the distance with respect to time for the object equals 9.8 m/s2

Justify your answer:







Problem: Acceleration (CM-1988)
11. A particle moves along the x‑axis with a nonconstant acceleration described by a = 12t, where a is in meters per second squared and t is in seconds.   If the particle starts from rest so that its speed v and position x are zero when t = 0, where is it located when t = 2 seconds?
	x = 12 m 

(B) x = 16m 
(C) x = 24 m
(D) x = 32 m 
 (E) x = 48 m

Show your work:







 Problem: General Kinematics (CM-1988)
Questions 14-15: An object moving in a straight line has a velocity v in meters per second that varies with time t in seconds according to the following function.
	v = 4 + 0.5 t2
14. 	The instantaneous acceleration of the object at t = 2 seconds is
	(A) 2 m/s2        (B) 4 m/s2        (C) 5 m/s2        (D) 6 m/s2        (E) 8 m/s2

Show your work:









15. 	The displacement of the object between t = 0 and t = 6 seconds is
	(A) 22 m       (B) 28 m        (C) 40 m        (D) 42 m        (E) 60 m
Show your work:








Problem: Kinematic Equations (CM-1993)
2. 	A 500‑kilogram sports car accelerates uniformly from rest, reaching a speed of 30 meters per second in 6 seconds. During the 6 seconds, the car has traveled a distance of
	(A) 15 m        (B) 30 m       (C) 60 m        (D) 90 m        (E) 180 m
Show your work:






 Kinematic Equations
Use these only in situations of constant, or uniform, acceleration. (Otherwise, you need to do derivatives and integrals!)
v = vo + at
x = xo + vot + 1/2 at2
v2 = vo2 + 2a(∆x)

Problem: Kinematic Equations (B-1984)
65. 	A body moving in the positive x direction passes the origin at time t = 0.  Between t = 0 and t = 1 second, the body has a constant speed of 24 meters per second.  At t = 1 second, the body is given a constant acceleration of 6 meters per second squared in the negative x direction.  The position x of the body at t = 11 seconds is
(A) 	+99 m
(B) 	+36 m
(C) 	-36 m
(D) 	-75 m
(E) 	-99 m

Show your work:









Problem: Kinematic Equations (CM-1988)

5.	An object released from rest at time t = 0 slides down a frictionless incline a distance of 1 meter during the first second.  The distance traveled by the object during the time interval from t = 1 second to t = 2 seconds is
	(A) 1 m      (B) 2 m     (C) 3 m      (D) 4m      (E) 5 m
Show your work:









Problem: Sketch the Kinematic Graphs for Constant (Uniform) Acceleration

Stationary particle




	

	x vs t	v vs t	a vs t

Particle moving with constant velocity




	

	x vs t	v vs t	a vs t

Particle moving with constant non-zero acceleration






	x vs t	v vs t	a vs t

Slope of line of time-domain graph
	Equivalent to graphical derivative
	Use to go from displacement to velocity
	Use to go from velocity to acceleration
Area under curve of time-domain graph
	Equivalent to graphical integral
	Use to go from velocity to displacement
	Use to go from acceleration to velocity
 Problem: Kinematic Graphs (CM-1988)
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Explain your answer:







 Problem: Kinematic Graphs (CM-1998)
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3. 	The graph above shows the velocity v as a function of time t for an object moving in a straight line.   Which of the following graphs shows the corresponding displacement x as a function of time t for the same time interval?
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Explain your answer:






Problem: Kinematic Graphs (B-1984)
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3. 	The graph shows the velocity versus time for an object moving in a straight line.  At what time after time = 0 does the abject again pass through its initial position?
(A) 	Between O and 1 s
(B) 	1 s
(C) 	Between 1 and 2 s
(D) 	2 s
(E) 	Between 2 and 3 s

Show your work:







Free Fall
Occurs when an object falls unimpeded.
Gravity accelerates the object toward the earth.
g = 9.8 m/s2 downward.
a = -g if up is positive.
acceleration is down when ball is thrown up EVERYWHERE  in the balls flight.


Problem: Free Fall (B-1993)
5. An object is released from rest on a planet that has no atmosphere. The object falls freely for 3.0 meters in the first second. What is the magnitude of the acceleration due to gravity on the planet?

(A) l .5 m/s2
(B) 3.0 m/s2
(C) 6.0 m/s2
(D) 10.0 m/s2
(E) 12.0 m/s2

Show your work:






Problem: Free Fall (CM-1993)
19. 	An object is shot vertically upward into the air with a positive initial velocity. Which of the following correctly describes the velocity and acceleration of the object at its maximum elevation?
		Velocity 	Acceleration
	(A) Positive 		Positive
	(B) Zero 		Zero
	(C) Negative 	Negative
	(D) Zero 		Negative
	(E)	Positive 		Negative

Explain your reasoning:





