Physics 534

Adding Vectors by Components: An Introduction

1) Split the following vectors into their horizontal and vertical components:

a) 25 m/s, [S15°E] 

b) 8.0 N, [W 30° S] 

c) A plane is flying at a velocity of 750 km/h in the [N 40° W].


d)  


2) Two men are pulling a heavy cart, as is illustrated below (this is a view from above).  What is the net (resultant) force being applied to the cart?


3) A plane is flying due East at a velocity of 175 m/s.  The wind blows at a velocity of 

65 m/s [N65°E]. What is the resultant velocity of the plane? 
4) During a rally in the desert, a team leaves the base camp and travels 58 km [E], 65 km 

[S55°E] and then 120 km [W35°N].  At that point, their car breaks down.  A helicopter then leaves base camp to come to their rescue. 

a) Give the vector that represents the displacement of the helicopter, as it goes to rescue the participants.

b) Give the vector that represents the displacement of the helicopter as it returns to base camp.
Answers to: Adding Vectors by Components: An Introduction
	1)
	a)
	x: 6.47 m/s

y: - 24.1 m/s


	

	
	b)
	x: - 6.9 m/s

y: - 4.0 m/s


	

	
	c)
	x: - 482 km/h
	

	
	
	y: 575 km/h


	

	
	d)
	x: 68.0 m

y: 31.7 m


	

	
	e)
	x: - 7.25 N

y: 3.38 N


	

	
	
	
	

	2)
	
	For the vector on the “left”

x: - 162 N

y: 446 N

(- 162 N, 446 N)
	For the vector on the “right”

x: 402 N

y: 337 N

(402 N, 337 N)

	
	
	Add the vectors:

   (- 162 N, 446 N)

+ (  402 N, 337 N) 

R:( 240 N, 783 N)
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Ans: 819 N, 73°
	Sketch:




	
	
	
	


	3)
	
	Plane: (175 m/s, 0)

Wind: (58.9 m/s, 27.5 m/s)

Add the vectors:

   (175 m/s,             0)

+ (58.9 m/s, 27.5 m/s)
R (233.9 m/s, 27.5m/s)
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Ans: 236 m/s [E 7° N]
	Sketch:




	
	
	
	

	4)
	a)
	1st displacement: (58 km, 0)

2nd displacement: (53.2 km, - 37.3 km)

3rd displacement: (- 98.3 km, 68.8 km)

For part a), we are looking for the resultant.

Add the vectors:

   (58 km,           0 km)

+ (53.2 km, - 37.3 km)

+ (- 98.3 km, 68.8 km)

R: (12.9 km, 31.5 km)
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Ans: 34 km [E 68° N]


	Sketch of the resultant:




	
	b)
	For part b), we are looking for the return displacement vector (not the resultant).

 θ = 180° - 68° - 90°

     = 22°

Ans: 34 km [S 22° W]
	Sketch of the resultant:
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