SPH3U: Algebra Review/Practice

A: Finding Unknown Quantities

In physics we will be dealing with various equations, and we will need to use algebra to find missing values.
There are two main methods that can be employed:

Method 1: Rearrange the equation to isolate the variable we
want to find, then substitute and evaluate

— this method is a little more abstract, but can save work in the
long run since we only need to rearrange once

Method 2: Substitute the values of known variables, then
rearrange and solve for the unknown

— this method is less abstract, but is more work in the long run
since we will need to rearrange for every question
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Find the missing value. In general you can use either method, although it’s desirable to be able to use either.
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SPH3U: Calculating Acceleration

A: Defining Acceleration

The expression AV/At represents the change in velocity occurring in each unit of time and is called acceleration a:
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Note in the equation above, we wrote v; and v, for the final and initial velocities during some interval of time. If your time interval is
defined by events 2 and 3, then v, is the final velocity and v, is the initial velocity.
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B: A Few Problems!
Solve the first problem on your whiteboard, then do the rest of the problems on your own.

1. A car is speeding up with constant acceleration. You have a radar gun and stopwatch. You first notice the car moving at a velocity
of 4.6 m/s and then 90.0 s later it is moving with a velocity of 8.2 m/s. What is the car’s acceleratign?
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3. Hit the Gas! You are driving along the 401 and want to pass a large truck. You floor the gas pedal and begin to speed up. You
start at 102 km/h, accelerate at a steady rate of 2.9 (km/h)/s (obviously not a sports car). What is your velocity after 5.3 seconds
when you finally pass the truck?

A: Pictorial Representation C: Physics Representation
Sketch, coordinate system, label givens using symbols, describe events Motion diagram, motion graphs, velocity vectors, events
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B: Word Representation
Describe motion (no numbers), explain why, assumptions
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D: Mathematical Representation

Number and describe steps, complete equations, algebraically isolate, substitutions with units, final statement
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seconds it reaches a velocity of 413 km/h and the engine turns off. What was the velocity of the rocket when the second engine
began to fire?

is'travelling upwards. A second engine begins to fire causing it to speed up at a rate of 21 m/s%. After 4.3

To describe motion in the vertical direction, use the symbol y for the vertical position. All other symbols remain the same. In physics,
the symbol x will only be used for horizontal position. The sketch for the situation should show the vertical motion and the coordinate
system should show which vertical direction is the +y-direction. The motion diagram and the velocity vectors should point vertically.

A: Pictorial Representation

Sketch, coordinate system, label givens & unknowns using symbols,

C: Physics Representation
Motion diagram, motion graphs, vetocity vectors, events
conversions, describe events (2 j
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D: Mathematical Representation

Number and describe steps, complete equations, algebraically isolate, substitutions with units, final statement
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SPH3U: Speeding Up or Slowing Down?

There is one mystery concerning acceleration remaining to be solved. Our definition of acceleration, Av/At, allows the result to be
either positive or negative, but what does that mean? Today we will get to the bottom of this.

A: Acceleration in Graphs

Your teacher has set-up a cart with a fan on a dynamics track and a motion detector to help 4
create position-time and velocity-time graphs. Let’s begin with a position graph before we 2
observe the motion. The cart is initially moving forward. The fan is on and gives the cart a
steady, gentle push which causes the cart to accelerate.
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1. Interpret. What does the slope of a tangent to a position-time graph represent?

2. Predict. What will the velocity-time graph look like? Use a dashed line to sketch this

graph. Compare your answer with your group and draw your velocity-time graph on a
whiteboard. 1
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3. Interpret. Is the cart speeding up or slowing down? Use the two tangents to the graph

o help explain.
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To help interpret position graphs, we will use the tangent trick. Use a ruler or pencil as the tangent line to a position graph. Interpret
the slope of the tangent. Then move the tangent to a new spot along the graph and interpret. Decide if the object is speeding up or
slowing down. This trick can also be used decide how to sketch a position graph.

4. Reason. Is the change in velocity positive or negative? What does this tell us about the acceleration?
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5. Reason. Two students draw a velocity o l5asc’s graph w Albert’s graph

graph based on the position graph above.
Which graph do you think best matches
position graph'? Explain.
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B: The Sign of the Acceleration
Your teacher has a cart with a fan set up on a track.

Velocity
Velocty

1. Observe, Predict and Interpret. (as a class) Your teacher will lead you through four different situations involving the cart. You
will make observations, make prediction and interpret the results using the chart on the next page.
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1 2 3 4
Description The cart is released from | The cart is released from | The cart is moving away | The cart is moving
rest near the motion rest far from the detector. | from the detector. The towards the detector. The
detector. The fan pushes The fan pushes towards fan pushes towards the fan is pushing away from
on the cart away from the detector. detector. the detector.

the detector.
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Sign of Velocity o N -+
Sign of
Acceleration + e
Acceleration is a vector quanfity, so the sign indicates a direction. This is not the direction of the object’s motion! —l

2. Reason. Emmy says, “We can see from these results that when the acceleration is positive, the object always speeds up.” Do you
|

agree with Emmy? Explain. NO ' li" Eabe L', : ‘H/\Q L&\/'} Ihas &

(

lo gk W RSP
Posllﬂ\/( ac e Lraly on ) ) § S(O\,Jr‘fj AL

3. Reason. What conditions for the acceleration and velocity must be true for an object to be speeding up? To be slowing down?
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4. Reason. Which quantity in our chart above ddes the sign of the acceleraﬂon always ma V\Q " a nd
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Always compare the magnitudes of the velocities, the speeds, using the terms faster or slower. Describe the motion of accelerating

objects as speeding up or slowing down and state whether it is moving in the positive of negative direction. Never use the d-word,
deceleration - yikes! Note that we will always assume the acceleration is uniform (constant).
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Homework: Speeding Up and Slowing Down

1.

Interpret and Explain. A person walks back and forth in

VA

front of a motion detector producing the velocity graph 6

shown to the right. Six events have been labelled on the '8!
graph. The chart below lists different examples of motion.
Find the appropriate interval(s) of time in the graph that
correspond to that type of motion and provide evidence

from the graph supporting your choice.
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Interpret and Explain. In a different experiment, a person walks X
back and forth in front of a motion detector and produces the

position graph shown to the right. The chart below lists different
examples of motion. Find the appropriate interval(s) of time or

events in the graph that correspond to that type of motion and

provide evidence from the graph supporting your choice.
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Intervals or Events
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