Chp One  1.1  to   1.5  Assignment  due Wednesday February 25th Morning 2015

SPH4C
Modified True/False
Indicate whether the sentence or statement is true or false.  If false, change the identified word or phrase to make the sentence or statement true.

____	1.	If the free-body diagram for an object has only one force present, then the object cannot move with a constant velocity. _________________________

____	2.	Scalar and vector quantities differ because only vector quantities have magnitude. _________________________

____	3.	A falling object has a constant acceleration resulting in a straight line sloping upward on its velocity–time graph. _________________________

____	4.	A student pulls horizontally on a string tied to a stationary block on a desk. All the forces in free-body diagram of the block are the normal force, gravity, and kinetic friction. _________________________

____	5.	The unit of force is the newton, symbol N, derived from metres, kilograms, and seconds. _________________________

____	6.	According to Newton’s first law of motion, an object will not move if the net force on the object is small. _________________________

____	7.	In a strongman competition, a contestant carries a large weight forward at a constant velocity, indicating that the magnitude of the applied force up on the weight is greater than the magnitude of the force of gravity. _________________________

Short Answer

In the following, state the direction of each force acting on the object in italics. Explain your reasoning.

	8.	A box slides across the floor towards the east.

	9.	The force of gravity on a ball thrown towards the west.

	10.	The force of the wind against a runner headed north.

	11.	A box at rest on a rough table is pushed forward but does not move.

	12.	State Newton’s first law of motion in your own words.

	13.	How you would use a plastic puck and an air hockey table to demonstrate the law of inertia for an object initially moving? Explain.

	14.	A child is afraid to toss a ball straight up in the air on a subway moving at a constant velocity forward. Does the child have anything to fear from the ball?

Problem

	15.	A child runs from a position 12 m [E] of her father to a position 15 m [W] of her father. Calculate the displacement of the child.

	16.	Calculate the period of a spark timer set at 52.0 Hz.

	17.	Calculate the average speed of a car that travels 120 km in 1.4 h.

	18.	Find the average velocity of a sprinter if she travels 150 m [W] in 16 s.

	19.	A skater accelerates uniformly from an initial velocity of 3.0 m/s [E] to 9.0 m/s [E] in 8.0 s. Calculate the average acceleration.

	20.	A space probe from Earth lands on a distant planet to gather data. In one experiment, the probe drops an object, which reaches a velocity of 8.5 m/s [down] after 1.2 s. Calculate the acceleration due to gravity on this planet.

	21.	A person pulls up on a bag of groceries with a force of 25 N [up], and the force of gravity on the bag of groceries is 14 N [down]. Draw a free-body diagram of the bag of groceries and calculate the net force.

	22.	The following forces act on a single object, 35 N [N], 21 N [S], 54 N [N], and 17 N [S]. Find the net force acting on the object.

	23.	The following forces act on a single object, 41 N [E], 14 N [W], 35 N [W], and 29 N [E]. Find the net force acting on the object.
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Answer Section

MODIFIED TRUE/FALSE

	1.	T		

	2.	F, direction

	3.	T		

	4.	F
static friction
tension

	5.	T		

	6.	F, zero

	7.	F, equal to

SHORT ANSWER

	8.	- west
- the force of kinetic friction acts opposite to the direction of motion
- normal force up
- gravity down

	9.	- down
- the force of gravity always points toward the centre of Earth at the surface of Earth

	10.	- south
- wind friction will act in the opposite direction of the runner
- normal force up
- force of gravity down

	11.	- backward
- the force of static friction is in opposite direction of the applied force
- applied force forward
- force of gravity down
- normal force up

	12.	- if the net force acting on an object is zero, the object will maintain its state of rest or constant velocity

	13.	- turn on the air hockey table and place the puck on the table
- give the puck an initial push to start it moving
- the puck moves with a constant velocity since the net force on the puck is zero
- the puck is ‘floating’ on a thin film of air and, as a result, has very little friction acting on it

	14.	- no
- as long as the subway is moving at a constant velocity, the ball will continue to move forward at the same velocity as the child and the subway and will only move up and down
- however, if the subway accelerates or decelerates, then the ball could move forward or backward and hit someone









PROBLEM
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The displacement of the child is 27 m [W].
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The period of the spark timer is 0.0192 s.
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The average speed is 86 km/h.
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The average velocity is 9.4 m/s [W].
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The average acceleration of the skater is 0.75 m/s2 [E].
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The acceleration due to gravity is 7.1 m/s2 [down].



	21.	For the bag of groceries:
Free-body diagram: file_24.png
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The net force is 11 N [up].
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The net force is 51 N [N].







	23.	file_32.png

file_33.wmf



The net force is 21 N [E].

