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Assessment Methods and Grading System

Assessment method |  Grade
Homeworks 20
Quizzes 10
Midterm Exam 30
Final Exam 40
Total 100

> Quiz

Every Saturday at 6.00 PM.
«Covers the material taught during
the week.

> Homework

*Posted every Thursday at 6:00 PM
«Submission closes Wednesday at
12.00 PM.




Systems of Units

Physical quantities can be divided, based on their units,
into two categories: base quantities and derived
quantities.

1 Base Quantities.

We define the base quantities as follows:

1. The base quantities are independent of each other.
2. The base quantities can be measured accurately.
3. All other quantities can be derived from them.

For now, we are interested in three base quantities:
Length (distance), Time, and Mass

¢ Systems of Units
Several systems of units have been used over the years.
The most important systems are.

> The International System of Units
(SI-system or MKS-system)

Uit ymibol

Length meter m
Mass kilogram kg
Time second S

> The cgs System of Units

Urit ymibo

Length centimeter cm
Mass gram g
Time second S




Systems of Units

Physical quantities can be divided, based on their units,
into two categories: base quantities and derived
quantities.

[ Derived Quantities:

All physical quantities that can be derived from the
base quantities are called derived quantities.

Some examples of derived quantities include:
speed, velocity, acceleration, force, ...

Example.
The area of a rectangle is defined as length times width.
What is the unit of the area?

Solution

Area = length X width
A=1l Xw

unit(A) = unit(l) x unit(w)
unit(A) = m X m

unit(4) = m?




Unit Prefixes

TABLE 1-4 Metric (Sl) Prefixes

TABLE 1-4 Metric (Sl) Prefixes

Prefix  Abbreviation Value

Prefix  Abbreviation Value

yotta Y 10°4
zetta Z 107!
exa E 10'8
peta P 100
tera T 102
giga G 10°
mega M 10°
kilo k 10°
hecto h 10
deka da 10°

deci d 107!
centi C 1072
milli m 1073
micro’ w 10°°
nano n 1077
pico P 107
femto f 107
atto a 1071®
zepto Z 1072
yocto y 10




Converting Unifs

Any physical quantity we measure such as length,
speed, or electric current consists of two parts.

« anumber

« and a unit.

Sometimes, a quantity is given in one set of units, but
we need it in another.

Example. We measure that a shelf is 21.5 inches
wide, and we want to express this in centimeters.

s+ Conversion Factor
To convert between units, we use a conversion
factor, which is defined as:

lin-254cm ) - 294cm

1 in.

Solution

21.51in. = 21.51n. X

— 54.6 cm

2.54 cm

1 1n.




Converting Unifs

EXAMPLE 1-4| Apartment area. You have seen a nice apartment whose

floor area is 830 square feet (ft*). What is its area in square meters?

APPROACH We use the same conversion factor, 1in. = 2.54 cm, but this time
we have to use it twice.

SOLUTION Because 1in. = 2.54cm = 0.0254 m, then

1ft> = (12in.)2(0.0254mXin.)2 = 0.0929 m°.
So
880 ft* = (880 ftz)(0.0929 mz/ftz) ~ 82 m-.




Converting Unifs

EXAMPLE 1-5| Speeds. Where the posted speed limit is 55 miles per hour

(mi/h or mph), what is this speed (a) in meters per second (m/s) and (b) in
kilometers per hour (km/h)?

APPROACH We again use the conversion factor 1in. = 2.54cm, and we
recall that there are 5280 ft in a mile and 12 inches in a foot; also, one hour
contains (60 min/h) X (60s/min) = 3600 s/h.

SOLUTION (a) We can write 1 mile as _
(b) Now we use 1 mi = 1609 m = 1.609 km; then

TH.. THL 1m
Imi = (5280 ft) ( 12 —) (2.54 - )( : ) : ™i k
ft 1./ \ 100 Tm. SSE — (55)(1.60911.])
— 1609 m. h h i
We also know that 1 hour contains 3600 s, so — 88 k_m

h

mi i m 1.
P (55 h)(lﬁ[m m)(sﬁoos)

— 251,
S
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