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Mrs. Nadworny
Drawing Practice

1. A child pulls a cart with rubber wheels at constant speed across a dry, horizontal concrete surface by exerting a force of 50. newtons at an angle of 35o to the horizontal. 
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a. Using a protractor and a straightedge, construct a scaled vector showing the 50. newton force acting on the cart at the appropriate angle. The force must be drawn to a scale of 1.0 centimeter = 10. newtons. Label the 50.-newton force and the 35o angle on the diagram. [2]

b. Construct the horizontal component of the force vector to scale on the diagram and label it H. [1]

c. What is the magnitude of the horizontal component of the force? [1] 
__________________________

d. What is the magnitude of the frictional force between the cart’s rubber wheels and the concrete? [1] 
__________________________

e. Determine the magnitude of the normal force on the cart. [2]

f. Compared to the normal force acting on the cart, the weight of the cart is  [1]

i. less

ii. greater

iii. the same 
2. A newspaper carrier on her delivery route travels 200. meters due north then turns and walks 300. meters due east. 
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a. Using a ruler and a protractor and starting at point P, construct the sequence of two displacement vectors for the newspaper carriers route. Use a scale of 1.0 centimeter = 50. meters. Label the vectors. [3]

b. Construct and label the vector that represents the carrier’s resultant displacement from point P. [1]

c. What is the magnitude of the carrier’s resultant displacement? [1] 
_______________________________
d. What is the measure of the angle in degrees between north and the carrier’s resultant displacement? [1] 
_______________________________
3. A 20.-newton force due north and a 40.-newton force due east act concurrently on a 10. kilogram object located at point P. 
a. Use a ruler to determine the scale used in the vector diagram by finding the number of newtons represented by each centimeter. [1] 

___________________________
b. On the vector diagram, use a ruler and a protractor to construct the vector that represents the resultant force. [1]
c. What is the magnitude of the resultant force? [1] 
_______________________

d. What is the measure of the angle to the nearest tenth of a degree between east and the resultant vector? [1] 
________________________

e. Determine the magnitude of the acceleration of the object. [2]

4. A 1500 kilogram car is traveling due north at 24.0 meters per second when the driver sees an obstruction on the highway. The data table shows the velocity of the car at 1.0 second intervals as it is brought to rest on the straight, level highway. 

a. On the grid, plot the data points for velocity versus time. [1]

b. Draw the best fit line. [1]

	Time (s)
	Velocity (m/s)

	0.0
	24.0

	1.0
	19.0

	2.0
	14.0

	3.0
	10.0

	4.0
	4.0


c. Using your graph, determine the acceleration of the car. [2]

d. Using your graph, determine the total distance traveled by the car as it is brought to rest. [2]

e. Determine the magnitude of the car’s total change in momentum as it is brought to rest. [2]

f. Determine the magnitude and direction of the average force required to bring the car to rest. [2]

g. Compare the impulse imparted to the car to its change in momentum as it is brought to rest. [1]
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