COLLEGE PHYSICS

Chapter 2 INTRODUCTION:
Kinematics in One Dimension

Lesson 5

Video Narrated by Jason Harlow,
Physics Department, University of Toronto
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EQUATIONS FOR CONSTANT
ACCELERATION:
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1. x=x0+(

2. v=vy+at
3. x=x+ vt +3at?
4. v? =vy* + 2a(x — xp)

Strategy: \When a = constant, you can use one of these
equations to solve for an unknown.




Equations for Constant Acceleration
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Example.
A Ducati motorcycle can go from 0 to 60 mph in 3
seconds. Assuming constant acceleration, how far

does it travel in this time?
[Note: 1 mile = 1600 m]
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Equations for Constant Acceleration
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Example.
The maximum acceleration of your car 1s a "quarter-
gee": a=9.8 m/s? +4 =245 m/s>. If you are
driving at 50 km/hr, what 1s the minimum time
required to accelerate to 120 km/hr?
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Example.

A car rolls down a hill with an imtial velocity of v =
+10 m/s, and a constant acceleration of a=1.5
m/s?. How far does it roll in 5 seconds?
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Example.
A Ducati motorcycle starts from rest, and accelerates

at a = 8.9 m/s’>. How fast is it going when it has
traveled 100 m?
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EQUATIONS FOR CONSTANT
ACCELERATION:

1. x=x,+ (UO * v) ¢+ Does not containa'!
2 (but you know it's constant)

2. v=vy+at Does not contain position!

3. x=x9+vpt+ %atz Does not contain v;!

4. v?=vy%+2a(x—x,) Does notcontain ¢!

Strategy: Figure out which variable you don’t know and
don’t care about, and use the equation which doesn’t
contain it.

PROBLEM-SOLVING STEPS

. Draw a simple sketch. Decide what direction is
positive, and note it on your sketch.

. Make a list of what is given: “knowns”.
Remember, “stopped” means velocity is zero.

. Identify exactly what needs to be determined in
the problem: “unknowns”.

. Find an equation or set of equations that can help
you solve the problem.

. Convert to S.I. units, plug the knowns into the
appropriate equations, solve the problem.

. Check to see if the answer is reasonable: does it
make sense?




