Overview
This is a test on 1 dimensional motion. This would be probably one of the first tests given in a Physics 1 class however I could even see it applying pretty easily to a General Physics classroom since there was very little quantitative testing done on this test. At this point students would have done several labs with 1D motion involving the ideas of distance, displacement, speed, velocity, and acceleration. We would have also covered some of the basics of Newton’s three laws as they apply to 1D motion. A large emphasis would’ve been placed on graphical understandings of position vs time graphs which is reflected in the constructed response question 10. 


One Dimensional Motion Test
Kristian Stephens
For all questions air resistance is NEGLIGIBLE. 
Questions 1-4 are multiple choice questions. Circle the correct answer. (2 points each)
1) A truck is traveling down the highway at a constant velocity. If a ball is launched vertically from the bed of the truck, when the ball falls back down it will land
a. In front of the truck
b. In the truck
c. Behind the truck
d. Nowhere, gravity temporarily shut off

2) Two cars are traveling towards each other. The first car is traveling at 60 mph in the positive direction while the second car is traveling 50 mph in the negative direction. From the perspective of car 1, what is the velocity of car 2?
a. 10 mph
b. -10 mph
c. 110 mph
d. -110 mph

3) The same two cars from the previous problem are now both traveling the positive direction. If car 2 is in front of car 1. What is the velocity of car 2 from the perspective of car 1?
a. 10 mph
b. -10 mph
c. 110 mph
d. -110 mph

4) The same two cars from the previous problems are now traveling away from each other. Car 1 in the positive direction and Car 2 in the negative. What is the velocity of Car 2 from the perspective of car 1?
a. 10 mph
b. -10 mph
c. 110 mph
d. -110 mph





Using the word bank below, answer questions 5-7 by filling in the blank. Words cannot be used more than once. (3 points each)
Word Bank: Distance		              Speed
Displacement			Velocity			Acceleration




5) ___________ is described by the rate at which position changes. It has units of m/s. In order to report it you must give both a magnitude and a direction.

6) ___________ is described as the straight line length between two points. An example of units are meters. In order to report it you must give a magnitude and a direction.

7) ___________is described as the rate at which speed changes. An example of its units are m/s/s. 
For questions 8 and 9, Circle either T or F to represent True or False. (2 points each)
8) A ball traveling at a constant velocity in a straight line on a flat surface will eventually stop rolling. Ignore friction.  	T	F

9) If a person starting at their house jogs 1 mile to the south, then one mile to the west, then one mile to the north, and then one mile back to the east so that they end up back at their house. This person’s displacement would therefore be zero. 	T	F



10) On the back of the paper, draw rough sketches of the position vs. time graphs for the following four scenarios. A) An object with a positive initial velocity and a negative acceleration. B) An object with a negative initial velocity and no acceleration. C) An object with a negative initial velocity and negative acceleration. D) An object with no initial velocity and positive acceleration. For every case the object’s initial position is at the origin. Make sure and label your axes as well as which scenario is represented by each of your graphs. (16 points)
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SLO’s and Science Content Standards
	SLO’s
· Students will be able to read, interpret, and recreate position vs. time graphs for constant acceleration, velocity, position, as well as a combination of all three
· Students will be able to determine the sign of the relative displacement/velocity/acceleration when given two values and a reference frame
· Students will have an understanding of Newton’s three laws and how they apply to 1D motion
· Students will know the differences between displacement, velocity, and acceleration
SLO’s and Science Content Standards/Bloom Levels Broken Down by Problem
1) Understand
a.  Students will have an understanding of Newton’s three laws and how they apply to 1D motion
b. PI.3.1 Understand Newton’s first law of motion and describe the motion of an object in the absence of a net external force according to Newton’s first law. 
c. PI.3.2 Develop graphical and mathematical representations that describe the relationship among the inertial mass of an object, the total force applied, and the acceleration of an object in one dimension where one or more forces is applied to the object and apply those representations to qualitatively and quantitatively describe how a net external force changes the motion of an object.
2)  Understand/Analyze (When grouped with 3 and 4)
a. Students will be able to determine the sign of the relative displacement/velocity/acceleration when given two values and a reference frame
b. PI.2.1 Develop graphical, mathematical, and pictorial representations (e.g. a motion map) that describe the relationship between the clock reading (time) and velocity of an object moving at a uniformly changing rate and apply those representations to qualitatively and quantitatively describe the motion of an object.
3)  Understand/Analyze
a. Students will be able to determine the sign of the relative displacement/velocity/acceleration when given two values and a reference frame
b. PI.2.1 Develop graphical, mathematical, and pictorial representations (e.g. a motion map) that describe the relationship between the clock reading (time) and velocity of an object moving at a uniformly changing rate and apply those representations to qualitatively and quantitatively describe the motion of an object.
4)  Understand/Analyze
a. Students will be able to determine the sign of the relative displacement/velocity/acceleration when given two values and a reference frame
b. PI.2.1 Develop graphical, mathematical, and pictorial representations (e.g. a motion map) that describe the relationship between the clock reading (time) and velocity of an object moving at a uniformly changing rate and apply those representations to qualitatively and quantitatively describe the motion of an object
5)  Remember
a. Students will know the differences between displacement, velocity, and acceleration
b. PI.1.4 Describe the differences between the terms “distance,” “displacement,” “speed,” “velocity,” “average speed,” and “average velocity” and be able to calculate any of those values given an object moving at a single constant velocity or with different constant velocities over a given time interval.
6)  Remember
a. Students will know the differences between displacement, velocity, and acceleration
b. PI.1.4 Describe the differences between the terms “distance,” “displacement,” “speed,” “velocity,” “average speed,” and “average velocity” and be able to calculate any of those values given an object moving at a single constant velocity or with different constant velocities over a given time interval.
7)  Remember
a. Students will know the differences between displacement, velocity, and acceleration
b. PI.1.4 Describe the differences between the terms “distance,” “displacement,” “speed,” “velocity,” “average speed,” and “average velocity” and be able to calculate any of those values given an object moving at a single constant velocity or with different constant velocities over a given time interval.
8)  Understand
a. Students will have an understanding of Newton’s three laws and how they apply to 1D motion
b. PI.3.1 Understand Newton’s first law of motion and describe the motion of an object in the absence of a net external force according to Newton’s first law. 
c. PI.3.2 Develop graphical and mathematical representations that describe the relationship among the inertial mass of an object, the total force applied, and the acceleration of an object in one dimension where one or more forces is applied to the object and apply those representations to qualitatively and quantitatively describe how a net external force changes the motion of an object
9)  Understand
a. Students will be able to determine the sign of the relative displacement/velocity/acceleration when given two values and a reference frame
b. Students will know the differences between displacement, velocity, and acceleration
c. PI.1.4 Describe the differences between the terms “distance,” “displacement,” “speed,” “velocity,” “average speed,” and “average velocity” and be able to calculate any of those values given an object moving at a single constant velocity or with different constant velocities over a given time interval
10)   Apply
a. Students will be able to read, interpret, and recreate position vs. time graphs for constant acceleration, velocity, position, as well as a combination of all three
b. PI.2.4 Given a graphical representation of the position, velocity, or acceleration vs. clock reading (time), be able to identify or sketch the shape of the other two graphs.
c. PI.1.1 Develop graphical, mathematical, and pictorial representations (e.g. a motion map) that describe the relationship between the clock reading (time) and position of an object moving at a uniform rate and apply those representations to qualitatively and quantitatively describe the motion of an object.


Answer Key
1) B
2) D
3) B
4) C
5) Velocity
6) Displacement
7) Acceleration
8) False
9) True
10) 4 points per graph broken down into 1 point for labels, 1 point for starting at the origin, 1 point for correct velocity slope, and 1 point for correct acceleration behavior.

