
January 23, Week 2

Today: Chapter 2, Introduction to Kinematics

Homework Assignment #1: 4 Introductory Mastering
Physics Problems due tonight, 11:59PM.

Homework Assignment #2 due January 30
Mastering Physics: 1.6, 2.4, 2.59, and 3 special Mastering
Physics problems.
Written Problem: 2.75.

Syllabus Addendum: Exam 1 will be on February 10.
Exam 2 will be on February 24. Corrected syllabi can be
downloaded on the class webpage.
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Review

Position - x: How far and what direction from origin.

0

x
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Review

Position - x: How far and what direction from origin.

0

x

Displacement - ∆x = x2 − x1, Change in position = how far
and in what direction an object moves.

0 x1 x2
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x1

x2

Intro to Kinematics – p. 2/8



Distance

Distance = always positive number which gives how far an
object has traveled.
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Distance

Distance = always positive number which gives how far an
object has traveled.

Example: A bird 6m above the ground swoops straight
down to get a worm 50 cm below the ground. After getting
the worm, the bird flies straight back up to its original
position. For the down and back total motion, what is the
bird’s displacement and distance covered?
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Velocity

Faster moving objects travel farther than slower ones in a
given period of time.
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Velocity

Faster moving objects travel farther than slower ones in a
given period of time.
How fast = Average speed

spav =
distance

elapsed time
=

d

∆t
, ∆t = t2 − t1
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Velocity

Faster moving objects travel farther than slower ones in a
given period of time.
How fast = Average speed

spav =
distance

elapsed time
=

d

∆t
, ∆t = t2 − t1

Units: When we multiply or divide units, we make a new
compound unit. Here, we can use any distance and time
combination. Typically, we’ll use m/s = meters per second.
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Velocity

Faster moving objects travel farther than slower ones in a
given period of time.
How fast = Average speed

spav =
distance

elapsed time
=

d

∆t
, ∆t = t2 − t1

Units: When we multiply or divide units, we make a new
compound unit. Here, we can use any distance and time
combination. Typically, we’ll use m/s = meters per second.

To include information about direction, we simply use
displacement instead of distance.

vav =
displacement

elapsed time
=

∆x

∆t
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Significant Figures

Example: A car travels from x = −70 km to x = −57 km

in 7minutes. What is the car’s average velocity?
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Significant Figures

Example: A car travels from x = −70 km to x = −57 km

in 7minutes. What is the car’s average velocity?

Significant Figures = express the accuracy of a
measurement.
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Significant Figures

Example: A car travels from x = −70 km to x = −57 km

in 7minutes. What is the car’s average velocity?

Significant Figures = express the accuracy of a
measurement.

When multiplying or dividing, we round to the fewest
number of significant figures.
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Significant Figures

Example: A car travels from x = −70 km to x = −57 km

in 7minutes. What is the car’s average velocity?

Significant Figures = express the accuracy of a
measurement.

When multiplying or dividing, we round to the fewest
number of significant figures.

When adding or subtracting, we round to the fewest
places past the decimal point.
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Significant Figures

Example: A car travels from x = −70 km to x = −57 km

in 7minutes. What is the car’s average velocity?

Significant Figures = express the accuracy of a
measurement.

When multiplying or dividing, we round to the fewest
number of significant figures.

When adding or subtracting, we round to the fewest
places past the decimal point.

Exceptions:
Strings of zeros at the end of large numbers or at the
beginning of small numbers are not significant.
Zeroes at the end of all numbers are significant.

Intro to Kinematics – p. 5/8



Unit Conversion

Example: A car with constant velocity of 1.86 km/min

will travel how far in 1hour?
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Unit Conversion

Example: A car with constant velocity of 1.86 km/min

will travel how far in 1hour?

Example: Convert 1.86 km/min to miles per hour. Use
1.00mi = 1.609 km and 1h = 60min.
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Clicker Quiz

Which of the following calculations is correct for converting
2L (L=liters) into cubic centimeters (cm3) using
1000L = 1m3 and 102 cm = 1m.

Intro to Kinematics – p. 7/8



Clicker Quiz

Which of the following calculations is correct for converting
2L (L=liters) into cubic centimeters (cm3) using
1000L = 1m3 and 102 cm = 1m.

(a) 2L×
1m

3

1000L
×

1m
3

102cm3 = 2× 10−5 cm3
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Clicker Quiz

Which of the following calculations is correct for converting
2L (L=liters) into cubic centimeters (cm3) using
1000L = 1m3 and 102 cm = 1m.

(a) 2L×
1m

3

1000L
×

1m
3

102cm3 = 2× 10−5 cm3

(b) 2L×
1m

3

1000L
×

10
2
cm

3

1m3 = 0.2 cm3
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Clicker Quiz

Which of the following calculations is correct for converting
2L (L=liters) into cubic centimeters (cm3) using
1000L = 1m3 and 102 cm = 1m.

(a) 2L×
1m

3

1000L
×

1m
3

102cm3 = 2× 10−5 cm3

(b) 2L×
1m

3

1000L
×

10
2
cm

3

1m3 = 0.2 cm3

(c) 2L×
1m

3

1000L
×

10
6
cm

3

1m3 = 2000 cm3
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Clicker Quiz

Which of the following calculations is correct for converting
2L (L=liters) into cubic centimeters (cm3) using
1000L = 1m3 and 102 cm = 1m.

(a) 2L×
1m

3

1000L
×

1m
3

102cm3 = 2× 10−5 cm3

(b) 2L×
1m

3

1000L
×

10
2
cm

3

1m3 = 0.2 cm3

(c) 2L×
1m

3

1000L
×

10
6
cm

3

1m3 = 2000 cm3

(d) 2L×
1000m

3

1L
×

10
6
cm

3

1m3 = 2× 109 cm3
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Clicker Quiz

Which of the following calculations is correct for converting
2L (L=liters) into cubic centimeters (cm3) using
1000L = 1m3 and 102 cm = 1m.

(a) 2L×
1m

3

1000L
×

1m
3

102cm3 = 2× 10−5 cm3

(b) 2L×
1m

3

1000L
×

10
2
cm

3

1m3 = 0.2 cm3

(c) 2L×
1m

3

1000L
×

10
6
cm

3

1m3 = 2000 cm3

(d) 2L×
1000m

3

1L
×

10
6
cm

3

1m3 = 2× 109 cm3

102 cm = 1m ⇒

(

102 cm
)3

= (1m)3 ⇒ 106 cm3 = 1m3
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Instantaneous Velocity

Instantaneous velocity, v - velocity at a single instant of
time. We find instantaneous velocity from the position
versus time graph.

b
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Instantaneous Velocity

Instantaneous velocity, v - velocity at a single instant of
time. We find instantaneous velocity from the position
versus time graph.

t

x

b

Slope = v(t)

t
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Instantaneous Velocity

Instantaneous velocity, v - velocity at a single instant of
time. We find instantaneous velocity from the position
versus time graph.

t

x

b

Slope = v(t)

t

v = lim
∆t→0

∆x

∆t
=

dx

dt

Velocity is the time derivative of position, i. e. , the slope of
the position versus time graph.
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