5. Essential science for engineering and manufacturing
Worksheet 3: Coordinates (tutor)

1. [image: Chart, line chart, scatter chart

Description automatically generated]What are the polar coordinates of point D on the diagram below?

D = (4, −2) 
r =   = 4.47 to 2 d.p
θ =    =  = −26.6°

The rule for the fourth quadrant is: Add 360° to the calculator value:
 = −26.6° + 360° = 333.4°
So, the polar coordinates for the point D are (4.47, 333.4°).

2. What is the difference between a scalar quantity and a vector quantity?

a. A vector quantity has magnitude, and a scalar quantity has magnitude and direction.
b. A scalar quantity has magnitude, and a vector quantity has magnitude and direction.
c. A scalar quantity has direction, and a vector quantity has magnitude and direction.
d. There is no difference.
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3. Convert the following Cartesian coordinates to polar coordinates.
a. (12, 18)

Answer: 	r =  =  = 21.6; 
θ =  =  = 56.3o
		(21.6, 56.3o)

b. (-−3, 11)

Answer: 	r =  ) =  = 11.4; 
θ =  =  = −74.7o 
		(11.4, −74.7o)

4. Convert the following polar coordinates to Cartesian coordinates. Give your answers to 3 significant figures.
a. (14, 25o)

Answer: x = r cos θ = 14 cos 25o = 12.7; y = r sin θ = 14 sin 25o = 5.92; (12.7, 5.92)

b. (3, 80o)

Answer: x = r cos θ = 3 cos 80o = 0.521; y = r sin θ = −3 sin 80o = 2.95; (0.521, 2.95)

5. A man is rowing across a river. He can row at a maximum speed of 10 m s−1. The river is flowing at a rate of 6 m s−1. If he rows upstream to land on the opposite bank exactly opposite from where he starts, at what speed will he appear to cross the river?

Answer: Using Pythagoras’ theorem:
speed2 + 62 = 102
speed2 = 100 − 36
speed =  = 8
He will cross at 8 m s−1.
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