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Assignment 

	
	Module 2: Lesson 2 ASSIGNMENT

This Module 2: Lesson 1 Assignment is worth 50 marks. The value of each assignment and each question is stated in the left margin.


	(50 marks)
	Lesson 2 Assignment: Graphical Vector Addition in Two Dimensions


	
	TR 1.
	Using the component method, calculate the resultant (sum) of the following two vectors. 
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 = 175 m/s, 70° polar (positive)

[image: image2.png]


 = 200 m/s, 200° polar (positive)

Show all required calculations and diagrams and identify the direction using the polar (positive) specification. You may use the Vector Addition: Numerical simulation to add the vectors in order to verify the resultant magnitude and direction.


	(2 marks)
	
	a. Make a vector diagram for [image: image3.png]


, and calculate the components.



Answer:
	


	(2 marks)
	
	b. Make a vector diagram for [image: image4.png]


, and calculate the components.



Answer:

	


	(2 marks)
	
	c. Add the components of the resultant vector.



Answer:

	


	(1 mark)
	
	d. Draw the resultant vector using the components.



Answer:

	


	(2 marks)
	
	e. Calculate the resultant magnitude using the Pythagorean theorem.



Answer:

	


	(2 marks)
	
	f. Calculate the resultant direction using the tangent function. Express the direction in terms of the polar (positive) specification.



Answer:

	


	
	TR 2.
	Using the component method, calculate the resultant (sum) of the following two vectors. 
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= (+135 m/s, –120 m/s) components

[image: image6.png]


= (–200 m/s, –45 m/s) components

Show all required calculations and diagrams, and identify the direction using the polar (positive) specification. You may use the Vector Addition: Numerical simulation to add the vectors in order to verify the resultant magnitude and direction.


	(1 mark)
	
	a. Add the components of the resultant vector.



Answer:

	


	(1 mark)
	
	b. Draw the resultant vector.



Answer:

	


	(1 mark)
	
	c. Calculate the resultant magnitude using the Pythagorean theorem.



Answer:

	


	(1 mark)
	
	d. Calculate the resultant direction using the tangent function. Express the direction in terms of the polar (positive) specification.



Answer:

	


	
	TR 3.
	An aircraft has a cruising speed of 100 m/s. On this particular day, a wind is blowing from the west at 75.0 m/s.


	(3 marks)
	
	a. If the plane were to fly due north, what would be the velocity relative to the ground?



Answer:

	


	(3 marks)
	
	b. If the pilot wishes to have a resultant direction of due north, in what direction should the plane be pointed? What will be the plane’s displacement in 1.25 h?



Answer:

	


	
	TR 4.
	A dog wishes to swim across a slow-moving stream. The dog can swim at 2.0 m/s in calm water. The current velocity is 3.0 m/s. The distance directly across the stream is 50 m.


	(1 mark)
	
	a. If the dog points himself directly across the stream, how long will it take to get across the stream?



Answer:

	


	(1 mark)
	
	b. How far downstream will the current have carried the dog when the dog gets to the other side?



Answer:

	


	(3 marks)
	
	c. What was the dog's velocity relative to the bank from where the dog started?



Answer:

	


	
	TR 5.
	For each of the following vectors, calculate the horizontal and vertical components.


	(3 marks)
	
	a. 25.0 m/s [35.0°] (polar positive)



Answer:

	


	(3 marks)
	
	b. 16.0 m [120°] (polar positive)



Answer:

	


	(3 marks)
	
	c. 125 km/h @ 220° (polar positive)



Answer:

	


	
	TR 6.
	A man walked 440 m [50.0°] (polar positive) and then 580 m [185°] (polar positive). The entire trip took 150.0 min.


	(1 mark)
	
	a. What was the total distance travelled?



Answer:

	


	(9 marks)
	
	b. What was the displacement of the man?



Answer:

	


	(1 mark)
	
	c. What was the average speed of the man (in m/min)?



Answer:

	


	(1 mark)
	
	d. What was the average velocity of the man (in m/min)?



Answer:

	


	(3 marks)
	
	Discuss

Navigational displays in a commercial jet aircraft include the following three velocities:


· air velocity, the plane’s velocity relative to the air it moves in

· wind velocity, the air’s velocity relative to the ground

· ground velocity, the plane’s velocity relative to the ground 


Devices on the exterior of the plane are used to measure the air velocity. The global positioning system is used to measure the ground velocity. How is the wind’s velocity relative to the ground measured from the plane? Prepare to meet in the discussion area and work on developing a method for determining the wind velocity. You will likely use both the air velocity and ground velocity and a vector diagram in your method. Be prepared to explain what calculations must be made in order to display the wind velocity in the navigational controls.



Answer:

	


	Once you have completed all of the questions, submit your work to your teacher.




