L.1 UNITS AND GRAPHS
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FUNDAMENTAL AND DERIVED UNITS

The fundamental metric units (SI units) in physics cover the basic quantities measured, such as
length, mass, and time. The units measure a quantity and are given a unit name and symbol. Table |-
1.1 lists the fundamental quantities along with the unit names and symbols.
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Table 1.1 Fundamental Quantities and Units

Quaniity (Symbo) Symbol

Length (/) Meter m
Mass (m ) Kilogram kg
Time (7) Second S

Electric current (/) Ampere A
Temperature (77) Kelvin K
;Xmount of substance (n Wil -

00962795732550

Derived units are combinations of one or more of the fundamental units. Table 1.2 lists common

derived units used in physics.

Quantity (symbol)
Area (4)

Table 1.2 Derived Units

Symbol Fundamental Units
Area m? m?

Volume (V')

Volume

3

m m

Density (P) Density kg/m’ kg/m’

Frequency (1) Hertz Hz g1

Force (F') Newton N kg * n/s?

Energy (£) Joule J N » m=kg * m? /s’
Power (P) Watt W J/s =kgem? /s>
Pressure (P) Pascal Pa N/m? = kg/m * s°
Electric charge (g ) Coulomb C Aes

Electric potential (V') Volt \ JJIC=J/Ass=kgem?/A s>
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EXAMPLE 1.1

Derived Units

The unit of force is the newton. What are the fundamental units that make up the newton?
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Table 1.3 Identifying Graphs

Desired Graph What’s the Trick?

Solve for x (dependent variable). "
How would x = vt P
APDEAT On AN X Examine ¢ (independent variable). ¢ is not
vgrpsus P squared, not under a square root, and not
grapi inverted. The graph must be linear (directly
proportional). 0 Z
Hoaw-would Solve for x (deplendeqnt variable). 5
1 2 X=5at*
¥=72 9 appear 2
P Examine ¢ (independent variable). 7 is
- squared . The graph is quadratic (a
0P parabola). W F P
How would Solve for T (dependent variable). 4
T=2r\L/g appear T=2x|L7g
ona Tversus L Examine L (independent variable). L is
graph? under a square root.
0 L
Solve for P (dependent variable). P
How would PV = P= "RT%
nRT appear ona P Examine ¥ (independent variable). V' is
versus V graph? inverted . The graph is a hyperbola
(inversely proportional). e




| | N s O O

. . e 2
~ Which graph best represents the equation, P=/"R? Which graph best represents the equation p = 4/ A?
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Which graph best represents the equation F* =k x ?
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