chapter 2 practice

True/False
Indicate whether the sentence or statement is true or false.

____	1.	In a chosen coordinate system, the position of an object in motion can have negative values.

____	2.	The slope of a position-time graph of an object gives the speed of the object.

____	3.	A time interval is a scalar quantity.

____	4.	The position-time graph of an object moving with a constant average velocity is always a straight line.

Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.

____	5.	A car is moving with a uniform speed of 15.0 m/s along a straight path. What is the distance covered by the car in 12.0 minutes?
a.
1.02 ´ 10–3 km
c.
8.00 ´ 10–5 km
b.
1.80 ´ 10–1 km
d.
1.08 ´ 101 km


____	6.	Which of the following is a pair of vector quantities?
a.
Speed — Distance
c.
Velocity — Displacement
b.
Velocity — Distance
d.
Speed — Displacement


____	7.	What is the resultant of two displacement vectors having the same direction?
a.
The resultant is the sum of the two displacements having the same direction as the original vectors.
b.
The resultant is the difference of the two displacements having the same direction as the original vectors.
c.
The resultant is the sum of the two displacements having the direction opposite to the direction of the original vectors.
d.
The resultant is the sum of the two displacements having the direction perpendicular to the direction of the original vectors.


Completion
Complete each sentence or statement.

	8.	A(n) ____________________ model is a simplified version of a motion diagram that represents the object in motion by a series of single points.

	9.	The vector that represents the sum of the other two vectors is called the ____________________.

Short Answer

	10.	What is a motion diagram?

	11.	What is the significance of defining a coordinate system to study the motion of an object?

	12.	How is displacement different from distance? Under what conditions can an object travel a certain distance and yet its resultant displacement be zero?

	13.	What is the equation of motion for average velocity?

	14.	Define average velocity.

	15.	The position-time graph of an object is found to be a straight line passing through the origin. What information about the motion of the object is provided by the graph?

	16.	Given below is the position-time graph representing motions of two runners, Nick and Ian. Use this graph to determine which runner has greater average velocity.
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	17.	Given below is the particle model of a boy skating on a smooth, pedestrian-free sidewalk. The time interval between successive dots is 2 s.
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Plot a position-time graph to represent the motion of the boy.

	18.	The position-time graph given below represents the motion of Ted returning home from the market on his bike. What is the similarity between his displacement and the average velocity?
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	19.	Given below is the motion diagram of a small ball rolling straight on a frictionless surface.
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The time interval between successive positions is 1 s.
a.	What is the displacement of the ball after 3 s?
b.	Where does the ball reach after 5 s?
c.	After rolling for 7 s, the direction of motion of the ball is changed. It starts rolling toward its starting point. Assume the coordinate system and the speed of the ball to remain unchanged. What is the displacement of the ball between 7 s and 9 s?

	20.	Given below is the graph representing the position-time graphs of two swimmers (A and B), swimming in a pool along a straight line. Both the swimmers start from two different positions. Use the graph to find when and where swimmer B passes swimmer A.
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	21.	The position-time graph of a pedestrian is given below. What is his displacement after 2.5 s?
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	22.	What information is provided by the points on the line of a position-time graph of an object?

	23.	A boy starts from point A and moves 5 units toward the east, then turns back and moves 3 units toward the west. What is the displacement in the position of the boy?

	24.	What are the two attributes of the coordinate system chosen for a motion diagram?

	25.	How is the time interval affected when the origin of the coordinate system of a motion diagram is changed?

	26.	What is the distance traveled by a vehicle in 12 minutes, if its speed is 35 km/h?

	27.	Given below is the position-time graph representing the motion of two friends, A and B, jogging in a park. Use this graph to find their displacements after 4 s.
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Essay

	28.	A boy is cycling at a constant speed along a straight road to his school. The positions of the boy after fixed time intervals are observed.
a.	What type of position-time graph can be expected for the motion of the bicycle?
b.	How can the average velocity of the bicycle be calculated?
c.	How is the average speed of the bicycle related to its average velocity?

	29.	Linda starts for her school at eight in the morning. There is a straight road that connects her house to the school. She reaches school after 3.5 minutes. Her physics teacher has asked her to note her position after every 30 seconds on her way to school.
The values for her position (distance from her home) are listed with each time interval in the table below:

Time (in seconds)
0
30
60
90
120
150
180
210
Position (in meters)
0
45
90
135
180
225
270
315

Using this position time table,
a.	Draw a position-time graph to represent Linda’s motion from home to school.
b.	Calculate the average velocity of Linda using the position-time graph.
c.	What is the velocity of Linda on a return trip home if she reaches back home in the same time of 3.5 minutes? Assume Linda’s house to be the fixed origin of the graph.

	30.	A mouse is running at a high speed between the kitchen and storeroom, situated along the same line in a building. A boy observes the mouse picking up pieces of bread from the kitchen and leaving them in a box in the storeroom. The boy observes the positions of the mouse after fixed intervals. He finds that the mouse travels the same displacement of 2.0 m in every half second. Starting from the door of the kitchen, the mouse reaches the door of the storeroom in 3.0 s.
a.	Make a position-time table for the motion of the mouse from the kitchen to the storeroom.
b.	Draw the particle model of this motion.
c.	Convert this model into the corresponding position-time graph.

	31.	Thomas cycles on a straight road near his house. After sometime, his sister Anna also starts cycling. Their motions are represented by the position-time graphs given below.
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a.	How long had Thomas been cycling when Anna started cycling?
b.	What is the position at which Anna crosses Thomas?
c.	What is the difference between their positions after 5 s?

	32.	Three railway stations, A, B, and C, are situated on a straight railway route. Station B is at 30 km in the east from station A and station C is at 60 km in east from station A. A train, with a constant average velocity, starts from A and reaches B in 15 minutes, and reaches C in 30 minutes. Assuming that station A is the origin, find the following:
a.	The position of the train moving from station A to station B after 10 minutes.
b.	The position of the train moving from station A to station B after 10 minutes, if station B is assumed to be the origin.
c.	The position of the train moving from station A to station B after 10 minutes, if station C is assumed to be the origin.

	33.	Tom drives his car at a constant speed on a straight road for two hours while going to meet his friend. He noted the position of his car after every 15 minutes, assuming his house to be the origin. On his way back home, he again noted the positions of the car after every 15 minutes, without changing the origin. If on both of the trips, his car covers 25 km in every 15 minutes, then:
a.	Draw the position-time graphs of the car for the two sides of the journey.
b.	Find the difference between the average velocities of the two sides of the journey.
c.	Find what happens if during the return journey, the friend’s house is taken as the origin.

chapter 2 practice
Answer Section

TRUE/FALSE

	1.	ANS:	T
The position of a moving object in a selected coordinate system is the position of the object relative to the zero of the coordinate system. The sign depends upon the object’s position relative to zero.

DIF:	2	REF:	Page 33	
OBJ:	2.2.2 Recognize that the chosen coordinate system affects the sign of objects' positions.
TOP:	Recognize that the chosen coordinate system affects the sign of objects' positions.
KEY:	Position	MSC:	2	
NOT:	/T/ Correct! /F/ The sign of an object's position depends upon its position with respect to the zero of the coordinate system. The position of an object can also be negative.	

	2.	ANS:	F
The slope of the position-time graph of an object indicates the average velocity of the object.

DIF:	1	REF:	Page 44	OBJ:	2.4.2 Differentiate between speed and velocity.
TOP:	Differentiate between speed and velocity.		KEY:	Average velocity, Average speed
MSC:	1	
NOT:	/T/ The slope of a position-time graph of an object gives the average velocity of the object. /F/ Correct!

	3.	ANS:	T
A time interval is a scalar quantity, because it needs only the magnitude for its complete description.

DIF:	1	REF:	Page 36	OBJ:	2.2.4 Determine a time interval.
TOP:	Determine a time interval.	KEY:	Time interval		
MSC:	1	NOT:	/T/ Correct! /F/ Time interval is a scalar quantity.

	4.	ANS:	F
The slope of a straight line is a constant quantity. The average velocity of a moving object is the slope of the straight line representing its position-time graph.  However, a position versus time plot is not always a straight line.  When it isn’t, the average velocity over any time interval may or may not be constant.

DIF:	1	REF:	Page 44	OBJ:	2.3.1 Develop position-time graphs for moving objects.
TOP:	Develop position-time graphs for moving objects.	KEY:	Position-time graph
MSC:	2	
NOT:	/T/ Correct! /F/ The straight line position-time graph represents the constant average velocity.

MULTIPLE CHOICE

	5.	ANS:	D
Distance = speed ´ time
Substituting the values in the relation for distance, we get, d = (15.0 m/s)(12.0 min)(60 s/1 min) = 10,800 m = 1.08 ´ 101 km

DIF:	2	REF:	Page 44	OBJ:	2.4.2 Differentiate between speed and velocity.
TOP:	Differentiate between speed and velocity.		KEY:	Average speed
MSC:	2	
NOT:	/a/ Speed is multiplied with time to calculate the distance. All the quantities should have units of the same system. /b/ Time must be converted to seconds. /c/ Time should be multiplied with speed, not divided, to calculate the distance. /d/ Correct!

	6.	ANS:	C
Velocity and displacement are vector quantities.

DIF:	1	REF:	Page 35	OBJ:	2.2.3 Define displacement.
TOP:	Define displacement.		KEY:	Vectors	MSC:	1
NOT:	/a/ Speed and distance are scalar quantities. /b/ Velocity is a vector, but distance is scalar. /c/ Correct! /d/ Displacement is a vector, but speed is scalar.	

	7.	ANS:	A
When two displacement vectors have the same direction, their resultant has magnitude equal to the sum of their magnitudes. The direction of the resultant is the same as the direction of the original vectors.

DIF:	2	REF:	Page 37	OBJ:	2.2.3 Define displacement.
TOP:	Define displacement.		KEY:	Displacement, Resultant
MSC:	2	
NOT:	/a/ Correct! /b/ The resultant is the sum of the vectors, and not the difference of the vectors. /c/ The resultant of two vectors, having the same direction, also has the same direction as the original vectors. /d/ The resultant is not perpendicular, but is in the direction of the original vectors.

COMPLETION

	8.	ANS:	particle  or   particle motion

DIF:	1	REF:	Page 33	
OBJ:	2.1.2 Develop a particle model to represent a moving object.	
TOP:	Develop a particle model to represent a moving object.	KEY:	Particle model
MSC:	2

	9.	ANS:	resultant

DIF:	1	REF:	Page 35	
OBJ:	2.2.5 Use a motion diagram to answer questions about an object's position or displacement.
TOP:	Use a motion diagram to answer questions about an object's position or displacement.
KEY:	Vectors, Resultant		MSC:	1

SHORT ANSWER

	10.	ANS:	
Motion diagram is a series of images showing the positions of a moving object at equal time intervals.

DIF:	1	REF:	Page 33	OBJ:	2.1.1 Draw motion diagrams to describe motion.
TOP:	Draw motion diagrams to describe motion.		KEY:	Motion diagram
MSC:	2

	11.	ANS:	
A coordinate system tells about the location of the zero point of the variables defining the motion of the object to be studied. The coordinate system also explains the direction in which the values of the variables increase.  In summary, origin, positive direction, units and scale are defined by a coordinate system.

DIF:	1	REF:	Page 34	OBJ:	2.2.1 Define coordinate systems for motion problems.
TOP:	Define coordinate systems for motion problems.	KEY:	Coordinate system, Origin
MSC:	2

	12.	ANS:	
Displacement is a vector quantity, while distance is a scalar quantity. Displacement has both the magnitude and direction. Distance has only magnitude. The displacement of an object is equal to the difference between its final position and initial position. When an object starts moving from a certain point and after covering certain distance returns to its starting position, its displacement becomes zero.

DIF:	2	REF:	Page 37	OBJ:	2.2.3 Define displacement.
TOP:	Define displacement.		KEY:	Distance, Displacement, Scalars, Vectors
MSC:	2

	13.	ANS:	
The equation of motion for average velocity is file_16.png
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. In this equation, d is the position of an object, file_18.png
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 is the average velocity of the object, t is the time and di is the initial position of the object. According to this equation, an object’s position is equal to the average velocity multiplied by time plus the initial position.  The equation may be rewritten   d – di = vavet  where d – di  indicates change in position.

DIF:	1	REF:	Page 47	
OBJ:	2.4.3 Create pictorial, physical, and mathematical models of motion problems.;
TOP:	Create pictorial, physical, and mathematical models of motion problems.;
KEY:	Average velocity		MSC:	2

	14.	ANS:	
Average velocity of an object is defined as the change in position of the object moving along a straight line, divided by the time during which the change occurred. In symbolic form, the average velocity
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DIF:	2	REF:	Page 44	OBJ:	2.4.1 Define velocity.	
TOP:	Define velocity.		KEY:	Average velocity	
MSC:	2

	15.	ANS:	
The straight line position-time graph of a moving object gives the information about the nature of the motion of the object. It is also used to calculate the average velocity of the object. Since the graph is a straight line, the object is undergoing uniform motion. The slope of this line gives the value of the average velocity of the object.

DIF:	2	REF:	Page 43	OBJ:	2.4.1 Define velocity.	
TOP:	Define velocity.		KEY:	Average velocity	
MSC:	2

	16.	ANS:	
The average velocity of an object is equal to the slope of the line representing the position-time graph of the object. In this graph, the slope of Ian’s line is steeper than the slope of Nick’s line. A steeper slope indicates a greater change in displacement during each time interval. Average velocity for a given time interval is proportional to the change in the displacement. Therefore, the average velocity of Ian is more than the average velocity of Nick.

DIF:	3	REF:	Page 43	OBJ:	2.4.1 Define velocity.	
TOP:	Define velocity.		KEY:	Average velocity	
MSC:	2

	17.	ANS:	
The position-time graph corresponding to this particle model is plotted below.  Due to lack of completeness in the question, another solution would have a negative slope with y-intercept at 40 and x-intercept at 16 s.
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DIF:	3	REF:	Page 40	OBJ:	2.3.1 Develop position-time graphs for moving objects.
TOP:	Develop position-time graphs for moving objects.	KEY:	Position-time graph
MSC:	2

	18.	ANS:	
In this case, motion is in the negative direction. Therefore, displacement and velocity of the bike are negative. Hence, both the displacement and the velocity have a negative sign.

DIF:	1	REF:	Page 44	OBJ:	2.4.1 Define velocity.	
TOP:	Define velocity.		KEY:	Displacement, Average velocity
MSC:	1

	19.	ANS:	
a.	The value of displacement after 3 s is 12 m.
b.	After 5 s, the ball reaches at 20 m from its starting point.
c.	The position of the ball after 7 s = 28 m.
	The position of the ball after 9 s = 20 m.
	The direction of the motion of the ball is reversed after 7 s. Therefore, the displacement of the ball between 7 s and 9 s = Dd = 20 – 28 = –8 m. The negative sign shows that the direction of displacement in this case is negative, toward the starting point.

DIF:	3	REF:	Page 36	
OBJ:	2.2.5 Use a motion diagram to answer questions about an object's position or displacement.
TOP:	Use a motion diagram to answer questions about an object's position or displacement.
KEY:	Displacement			MSC:	3

	20.	ANS:	
The point of intersection of the two graphs is 150 m at about 38 s. Swimmer B passes Swimmer A about 150 m beyond the origin 38 s after A has passed the origin.

DIF:	2	REF:	Page 38	OBJ:	2.2.4 Determine a time interval.
TOP:	Determine a time interval.	KEY:	Time interval, Origin	
MSC:	2

	21.	ANS:	
The position-time graph of the pedestrian intersects the x-axis at 2.5 s. Thus, the displacement in 2.5 s is –10 m.

DIF:	2	REF:	Page 38	
OBJ:	2.3.2 Use a position-time graph to interpret an object's position or displacement.
TOP:	Use a position-time graph to interpret an object's position or displacement.
KEY:	Position-time graph, Displacement	MSC:	1

	22.	ANS:	
The points on the line of a position-time graph of an object represent the most likely positions of the moving object at the times between the recorded data points.

DIF:	2	REF:	Page 38	
OBJ:	2.3.2 Use a position-time graph to interpret an object's position or displacement.
TOP:	Use a position-time graph to interpret an object's position or displacement.
KEY:	Position-time graph, Position	MSC:	1

	23.	ANS:	
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The resultant displacement is 2 units toward the east, and his position is at 2.

DIF:	2	REF:	Page 34	
OBJ:	2.2.5 Use a motion diagram to answer questions about an object's position or displacement.
TOP:	Use a motion diagram to answer questions about an object's position or displacement.
KEY:	Displacement			MSC:	2

	24.	ANS:	
The two attributes of the coordinate system chosen for a motion diagram are the origin and the axis of the coordinate system.

DIF:	2	REF:	Page 34	
OBJ:	2.2.5 Use a motion diagram to answer questions about an object's position or displacement.
TOP:	Use a motion diagram to answer questions about an object's position or displacement.
KEY:	Coordinate system, Origin	MSC:	2

	25.	ANS:	
The time interval is a scalar quantity. Its value is not affected by the change in the relative position of the origin of the coordinate system.

DIF:	2	REF:	Page 36	OBJ:	2.2.4 Determine a time interval.
TOP:	Determine a time interval.	KEY:	Time interval		
MSC:	2

	26.	ANS:	
Speed is given in km/h, therefore convert time in minutes to hours.
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distance traveled = (speed)(time taken) = (35 km/h)(12 min)(1 h/60 min) = 7.0 km

DIF:	2	REF:	Page 36	OBJ:	2.2.3 Define displacement.
TOP:	Define displacement.		KEY:	Distance	MSC:	2

	27.	ANS:	
The displacements of A and B are the coordinates of the vertical line with their respective position-time graphs at 4 s.
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The value of displacement of A is approximately 4 m
The value of displacement of B is approximately 3 m.

DIF:	3	REF:	Page 36	OBJ:	2.2.3 Define displacement.
TOP:	Define displacement.		KEY:	Displacement		
MSC:	1

ESSAY

	28.	ANS:	
a.	The bicycle is moving with a constant speed, and motion is in the straight line, without any change in direction. The velocity of the bicycle is also constant. Therefore, the position-time graph will be a straight line.
b.	The average velocity of the bicycle is calculated as the slope of the position-time graph.
c.	The average speed of the bicycle is the absolute value of its average velocity.

DIF:	3	REF:	Page 44	OBJ:	2.4.2 Differentiate between speed and velocity.
TOP:	Differentiate between speed and velocity.		KEY:	Average speed, Average velocity
MSC:	2

	29.	ANS:	
a.	The position-time graph of Linda’s motion from home to school is as follows:
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b.	Average velocity of Linda = Slope of the above graph = file_32.png
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c.	During her return journey from school, the average velocity of Linda is –1.5 m/s.

DIF:	3	REF:	Page 43	OBJ:	2.4.1 Define velocity.	
TOP:	Define velocity.		KEY:	Average velocity	
MSC:	3

	30.	ANS:	
a.	The position-time table for the motion of the mouse from the kitchen to the store is:

Position vs Time
Time (s)
Position (m)
0.0
0.0
0.5
2.0
1.0
4.0
1.5
6.0
2.0
8.0
2.5
10.0
3.0
12.0

b.	The following particle model represents the motion of the mouse from the kitchen to the store.
	Kitchen		Store
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	The time interval between two successive dots is of 0.5 s.
c.	The position-time graph corresponding to the position-time table formed in part a, is plotted below.
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DIF:	3	REF:	Page 40	
OBJ:	2.3.3 Make motion diagrams, pictorial representations, and position-time graphs that are equivalent representations describing an object's motion.;		
TOP:	Make motion diagrams, pictorial representations, and position-time graphs that are equivalent representations describing an object's motion.;		KEY:	Position-time graph
MSC:	2

	31.	ANS:	
a.	Thomas had been cycling for 1.0 s, when Anna started cycling.
b.	Anna crosses Thomas at a point 12.0 m from the starting point.
c.	Displacement of Thomas after 5.0 s = 20.0 m – 0.0 m = 20.0 m.
	Displacement of Anna after 5.0 s = 24.0 m – 0.0 m = 24.0 m.
	The difference in their positions after 5.0 s is 4.0 m with Anna being ahead.

DIF:	3	REF:	Page 42	
OBJ:	2.3.2 Use a position-time graph to interpret an object's position or displacement.
TOP:	Use a position-time graph to interpret an object's position or displacement.
KEY:	Position-time graph, Instantaneous position		MSC:	2

	32.	ANS:	
a.	The position of the train is 20 km in the east to station A.
b.	The position of the train becomes –10 km.
c.	The position of the train becomes –40 km.

DIF:	3	REF:	Page 35	
OBJ:	2.2.2 Recognize that the chosen coordinate system affects the sign of objects' positions.
TOP:	Recognize that the chosen coordinate system affects the sign of objects' positions.
KEY:	Coordinate system, Position, Origin			MSC:	3

	33.	ANS:	
a.
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b.	There is the difference of sign in the two velocities. During the return journey, the displacement is negative. Therefore, the average velocity is also negative.
c.	The average velocity during the return journey also becomes positive.

DIF:	3	REF:	Page 38	OBJ:	2.3.1 Develop position-time graphs for moving objects.
TOP:	Develop position-time graphs for moving objects.	
KEY:	Displacement, Position-time graph, Average velocity	MSC:	2

