Sci 10 – Unit 3(9.2)

· Calculating Acceleration (Notes)

Calculating Acceleration – Notes

How is acceleration determined on a velocity-time graph?
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A velocity-time graph represents the motion of an object with changing velocity.  The slope of a velocity-time graph gives the object’s acceleration, which is measured in m/s2.  When a best-fit line passes through all data points, the object’s velocity is changing at a constant rate and it experiences constant acceleration.  However, since not all the velocities may be directly on the best-fit line, the slope is referred to as average acceleration.

If north is considered positive, for lines above the x-axis:

· A positive slope (a) represents the average acceleration of an object that increases speed at a constant rate while travelling north.  Acceleration is constant and positive.

· Zero slope (b) represents an object travelling north at a constant speed.  It is not acceleration.

· A negative slope (c) represents an object that decreases speed at a constant rate while travelling north.

Acceleration is constant and negative.  Velocity is positive.
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A line below the x-axis (d) represents increasing speed at a constant rate towards the south.  Acceleration is constant and negative.  Velocity is negative.

How is acceleration calculated without using a velocity-time graph?

Recall that average acceleration is the slope of a velocity-time graph:
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Your textbook only considers situations where acceleration is constant.  This means average acceleration is actually the same as acceleration at any instant.
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For Velocity:

This equation can also be rearranged[image: image6.jpg]Q)
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to calculate velocity or time;








For Time:

What is the relationship between gravity and acceleration?

When an object falls near Earth’s surface, the force of gravity pulls it downward.   Consider a ball being thrown straight up into the air, where “up” is positive.

· On the way up, the ball’s velocity is decreasing.  The ball is slowing down, so its acceleration is negative.

· At its maximum height, the ball’s velocity is zero for an instant since the direction of the ball is changing. (Because the ball’s velocity is still changing, the ball is acceleration although its velocity is zero for an instant.)

· When the ball starts to come down, its speed increases.  However, its velocity is negative because the ball is heading “down”.  The ball’s acceleration is negative.

How does air resistance influence acceleration due to gravity?

Objects fall at different rates because of air resistance, a friction-like force.  In the absence of air resistance, all objects, regardless of their weight, fall with the same constant acceleration of 9.8 m/s2 downward.  This is acceleration du to gravity (g).  In many situations, the air resistance acting on a falling object is so small that we can assume the object has a constant acceleration of -9.8 m/s2, where up is positive.

Sci 10 – Unit 3(9.2)
· Acceleration

Calculating Acceleration

Directions:  READ pages 396-400 in your text book BC Science 10 (McGraw-Hill Ryerson -2008) and answer the following questions;

1. On a separate piece of paper, provide the formulas for the following terms;

Acceleration
 Due to Gravity

Air Resistance


Average Acceleration

Constant Acceleration

Gravity
Velocity-Time Graph

2. On a separate piece of paper, answer the following questions using COMPLETE 

   SENTENCES;  

a. Complete the following table.  Use the motion formula to calculate the missing quantities.  Show all of your work and use the correct units. – the first one has been done for you -  (6 mks for correctly completed table)

	Change in Velocity
	Time
	Acceleration
	Formula Used and Calculation Shown

	140 m/s
	8 s
	17.5 m/s2
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	-60 km/h
	4 h
	
	

	120 km/h


	
	48 km/h2
	

	
	14 s


	-3.5 m/s2
	

	12 m/s
	2.5 s


	
	

	-25 m/s


	
	-12.5 m/s2
	

	
	9.6 h


	5 km/h2
	


b. Using the following velocity-time graph (representing the motion of a ball moving to the right on a table) to complete the following table.  Simply fill in box as either positive (Pos), negative (Neg), or zero (zero).   (4 mks for a correctly completed table)

	Motion of a Ball

	Time Interval
	Slope
	Acceleration
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Velocity

	0s – 2 s


	Pos
	
	

	2 s – 6 s


	
	
	Pos

	6 s – 8 s


	
	Neg
	

	8 s – 12 s


	Zero
	
	


c. Answer the following two word problems.  Be sure to show all your calculations for full marks.  (2 mks for correct answers and caculations)

	Question
	Calculations
	Answer

	A car moving north goes from 5.56 m/s to 63.9 m/s in 7.5 s.  What is the acceleration?


	
	

	A rock accelerates at –9.8 m/s2 when falling.  How long does it take to change its velocity from –4.5 m/s to –19.4 m/s?


	
	


d. In your own words, describe how Galileo explained the role that air resistance plays on an object falling due to gravity.   What did Galileo predict would happen to two dissimilar objects of different weights falling in a vacuum?  (2 mks for quality of response and inclusion of details)

3. In the space provided, sketch a velocity-time graph of a field trip to watch the final match of the Greater Vernon Bocce’ tournament, showing all of the stages (1 to 5) listed below.  Be sure to label your graph for complete marks (5 mks for complete and accurate graph)

1. The bus is stationary (has an initial velocity of zero) as the excited students board the bus at the school, giddy with the anticipation of watching Mr. Trickey defend his Greater Vernon Open Bocce’ championship title.

2. The bus (like the students’ excitement) has constant acceleration as it leaves the school.

3. The bus is travelling at the speed limit with uniform motion on the highway as students discuss Mr. Trickey’s athletic prowess and skill with a bocce’ ball.

4. The bus slows down as it approaches some of the traffic causes by the masses of people wanting to watch the championship game.

5. The bus comes to a complete stop with cheers erupting from the students as they see Mr. Trickey practicing for his championship game on the field.


Complete the following table, the first one has been done for you (4 mks for correct and complete table)

	Section
	Slope

(pos/neg/no slope)
	Acceleration

(pos/neg/no acceleration)

	1
	No slope
	No acceleration

	2
	
	

	3
	
	

	4
	
	

	5
	
	


Total: ____ / 29
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