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General Physics

Measurement

Physics is the study of interactions of matter and energy in all their diverse forms. Similar to
all scientists, physicists strive for exactness or certainty in describing these interactions. They try
to remove the uncertainties by eliminating subjective descriptions of events. Assuming that all
measurements are correctly made, all observers who use the methods of physics will obtain
exactly the same results. In addition to seeking certainty, physicists strive for simplicity; therefore,
only three measurable quantities are considered basic. These base quantities are mass, length,
and time, and they are the building blocks of all other quantities.

The secondary quantities are called derived quantities because they are derived from a
combination of one or more of the three base quantities. For example, volume is length cubed (13),
mass density is mass divided by volume (m/13), and velocity is length divided by time (l/t).

Units

Every measurement has two parts: a magnitude and a unit. For example, the SID is 100 cm.
The magnitude, 100, is not meaningful unless a unit is also designated. Here, the unit of
measurement is the centimeter.
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- SI Prefixes

Factor Prefix Symbol
10" Exa E
10" Peta P
10" Tera T
10° Ciga G
10° Mega M
10° Kilo k
10° Hecto h
10! Deca da
107 Deci d
107 Centi C
107 Milli m
10° Micro I
107 Nano n
107" Pico P
107" Femto f
107" Atto a

- SI Base Units

Quantity Name Symbol
Length Meter m

Mass Kilogram kg
Time Second 5
Electric current Ampere A



- Special Quantities of Radiologic Science and Their Associated Special Units

CUSTOMARY UNIT SIUNIT
Quantity Name Symbol Name Symbol
Exposure roentgen R air kerma Gy,
Absorbed dose rad rad gray Gy,
Effective dose rem rem seivert Sv
Radioactivity curie Ci becquerel Bq
Multiply R by 0.01 to obtain Gy,
Multiply rad Gy by 0.01 to obtain Gy,
Multiply rem by 0.01 to obtain Sv
Multiply Ci by 3.73 x 10" to obtain Bq
Multiply R by 2583 x 107 to obtain Clkg




Question: The dimensions of a box are 30 cm x 86 cm
x 4.2 m. Find the volume.
Answer:  Formula for the volume of an object:

V = length x width x height or V =lwh

Because the dimensions are given in different
systems of units, however, we must choose
only one system. Therefore,

V =(0.3 m)(0.86 m) (4.2 m)
=1.1m’

Question: Find the mass density of a solid box 10 cm
on each side with a mass of 0.4 kg.
Answer: D =mass/volume (change 10 cm to 0.1 m)
=0.4kg/(0.1mx0.1mx0.1m)
=0.4 kg/0.001 m*

= 400 kg/m?



Mechanics

Mechanics is a segment of physics that deals with objects at rest (statics) and objects in motion
(dynamics).

Velocity

The motion of an object can be described with the use of two terms: velocity and acceleration.
Velocity, sometimes called speed, is a measure of how fast something is moving or, more
precisely, the rate of change of its position with time. The velocity of a car is measured in
kilometers per hour (miles per hour). Units of velocity in S| are meters per second (m/s). The
equation for velocity (v) is as follows

Velocity

g0 V-
t

where o represents the distance traveled in time t.

The velocity of light is constant and is
symbaolized by ¢: ¢ =3 x 10° m/s.



Question: What is the velocity of a ball that travels

60 min 4 s?
d
Answer: v=?
v=60m/4 s,
v=15 m/s

Question: Light is capable of traveling 669 million
miles in 1 hour. What is its velocity in SI
units?

Answer: ) =§
B 6.69%x10% mi 1609 mimi

br 3600 sihr
—2.99%10° m/s




Acceleration

The rate of change of velocity with time is acceleration. It is how “quickly or slowly” the
velocity is changing. Because acceleration is velocity divided by time, the unit is meters
per second squared (m/s?). If velocity is constant, acceleration is zero. On the other hand,
a constant acceleration of 2 m/s? means that the velocity of an object increased by 2 m/s
each second. The defining equation for acceleration is given by the following:

Acceleration
% q = Vi—Vy

t




Question: What is the acceleration of the dragster?
~ 80m/s-0m/s

10.2s
=7.8 m/s’

Answer; a




Comprehensive Set of MCQs
1. What is the formula for calculating velocity?
A) Distance x Time
B) Distance / Time
C) Time / Distance
D) Distance + Time

E) Distance - Time

2. Which of the following is a base quantity?
A) Force
B) Energy
C) Mass
D) Velocity

E) Acceleration
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3. What is the Sl unit of length?
A) Kilogram
B) Meter
C) Liter
D) Newton
E) Joule

4. Which equation represents the relationship between mass, density, and volume?
A) Density = Mass + Volume
B) Density = Mass x Volume
C) Density = Mass / Volume
D) Density = Volume / Mass
E) Density = Mass - Volume
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5. What does the term "acceleration’ refer to?
A) The speed of an object
B) The rate of change of velocity
C) The distance traveled
D) The mass of an object

E) The force applied

6. Which of the following describes the concept of velocity?
A) Distance traveled
B) Rate of change of position
C) Total distance
D) Average speed

E) Instantaneous speed
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7. What is the unit of measurement for time in the SI system?
A) Second
B) Minute
C) Hour
D) Day
E) Year

8. Which of the following is NOT a derived quantity?
A) Velocity
B) Acceleration
C) Mass
D) Force

E) Pressure
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9.

10.

What is the formula for calculating force?
A) Mass x Acceleration

B) Mass / Acceleration

C) Mass + Acceleration

D) Mass - Acceleration

E) Acceleration / Mass

Which of the following describes mechanics?
A) The study of light

B) The study of sound

C) The study of objects at rest and in motion

D) The study of chemical reactions

E) The study of electricity
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11. What is the formula for calculating Kinetic energy?
A) KE = 1/2 mv/2
B) KE = mvA2
C) KE = mgh
D) KE = 1/2 mgh
E) KE = mv

12. What is the unit of force in the SI system?
A) Joule
B) Newton
C) Pascal
D) Watt
E) Coulomb
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13. Which of the following is a vector quantity?

14.

A) Speed

B) Distance

C) Mass

D) Displacement

E) Temperature

Which of the following describes acceleration?
A) Change in velocity over time

B) Change in distance over time

C) Change in mass over time

D) Change in force over time

E) Change in energy over time
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15. Which of the following is a unit of energy?
A) Joule
B) Newton
C) Pascal
D) Meter
E) Kilogram
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