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What is PHYSICS?

ﬁ'\\ d‘\ ‘\\)r—‘

* The_study of “matter, ener d the interactions between
them...... in other words everythin N\,
\\

Qék\ — Measurements

+ Collection of quantitative data 2

 Made by comparlng an unknown quantlt /with a

sl SRR
* For example:

The length of the piece of the string can be
measured by comparing the string against a meter

stick S %7
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Measurement in everyday life

-

Measurement of % Measurement of Mo 1
(7o > X

7

—Measurement of temperature

o~ \ »— o R

e

-

—

P

Measure c‘“
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You are making a measurement when you

¢ Check your weight \_SQ\ O

¢ Read your watch
¢ Take your temperature

¢ Check your height

PR - —_——

What kinds of measurements did you make today?
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International System of Units @ SE Y‘\“)
The ystem, or the Internatlonal System of Unlts IS also called the metric—~

~—

sEem. Ay =
USin ‘

aguipment a nd reportec 1mhe

Dy & o
Physical Quantity and units are of two type
-~ — —_— W\

~—Base (Fundamental) quantities and e units
2. Derived quantltles and derived units SDJ OCPITY

Table Vshowing the seven (7) Fundamental Quantiti the etemaﬁona.' Syst‘%m of Units.
\—\___._f - 5 . .
| Fundamental Quantity | | SL Unit ,De' 'Led quantity
< Symbol Name mbol ﬁ>
\EI: Le@é@ym /;—"%fé —\-éa_‘%/ N | Derived Quantity bgit\sv
Length f metre m Vol V — | e
| Length, ) ——s <t =tVolume, m
Time ‘\X‘-_—T—ézﬁ_) second = ‘s s Density, p kg™
Cu.rren?:i%\}}\\ -5 “=rampere A 2L
‘Temperature QQ\\JQJ\T&) kelvin QK) | Velocity, v ms?|
ot %? —=
N—ma, ——
Amount of Substance 355\:\3? n_ maole ~e 7 1rorce, F. orce, F DSQ \N_}
Luminous Intensity — |\ ™ b candela cd 2
SHAD s —— _— Acceleration,a & ms
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Basic Units- Length: Meter (m); Mass: The kilogram (kg); Time: second (S)

asic Units w \/ \_ﬁ/
\\\y/
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. International System of Units

: é Prefixes for Sl Units
)
-
\\

Prefixes for S| Units
WE Factor Prefix® Symbol Factor Prefix® Symbol

10% yotta- Y 1071 deci- d
10! zetla- Z 10-2 centi- c
10" exa- E 10—+ milli- m
108 peta- P 10-¢ micro- I
1012 tera- T 10-° nano- n
10° giga- G 10-12 pico- p
10° mega- M 101 femto- f
10} kilo- k 10-18 atto- a
10% hecto- h 10- zeplo- Z
101 deka- da 107 yocto- )

“The most frequently used prefixes are shown in bold type.

—~P>Scientific notation uses the power of 10.

— S— ———

Example:
= 3.56 x 10°m.
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Definition of metre

Some Approximate Lengths

Measurement Length in Melers

Th e mET re iS 1. h e I e ngT h Of 1' h e Distance to the first galaxies formed 2X10%
Distance to the Andromeda galaxy X0

paT h 1. ra ve I I ed by I | l i.r | n G Distance to the nearby star Proxima Centauri 4x 108

. Distance (o Pluto !

e I nfer‘VGl Of Ra:dius ;1‘ Earlht__z__/’—(> 6X1
Height of Mt. Everest 9X10°

1/29,97,92 t458 0 Second. 'I']:;ck]n:lbol'lhi:;:;c—Q\Aé X 10

Length of a typical virus 1 X10-

Radiusnl‘clh}(lmou,nalmn ~—% 5% 10

It is a bar o% Plénnumlmgeg ./{;egt ét a constant temperature

Physical Measurement Laboratory, US National Institute of Standards and Technology

(NIST)
G



Mobile User


Some Approximate Masses

Definition of kilogram

Mass in
Object Kilograms
Known universe 1 % 1053

Our galaxy 2% 104

Sun L-——@ 2 % 1080
Moon ""’W ® 10%

Asteroid Eros 5 % 1019
Small mountain 1 % 101
Ocean liner 7 x 107
Elephant 5% 107
Grape 3IX 107
Speck of dust 7 x 10710
Penicillin molecule 5 x 10~

linder of platinum-iridium alloy
preserved at the International Bureau -
of Weights and Measures, at Sevres,
near Paris.

Uranium atom 4 % 10725

Proton —T—r——S—72 X 1077
Electron —~————__ =S 9 X 107#

Prototype cylinder of platinum-iridium alloy
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Definition of second PR T S
Some Approximate Time Intervals

Measurement Time Interval in Seconds
Lifetime of the proton (predicted) 3% 10"
Age of the universe 5% 107
One Seco nd is The I me Tak n b¥5 Age of the pyramid of Cheops [ x 101
Human life expectancy 2107
9—2/ 1 770 0 S The Length of aday 9% 10¢
- Time between human heartbeats 8 x 101
Ilgh"' emlTTed G CeS"Jm- | 3 3 1'0 m' Lifetime of the muon 2% 107
o Shortest lab light pulse 1107
- h Lifetime of the most unstable particle X 107"
The Planck time? X107

“This s the earliest time after the big bang at which the laws of physics as we
know them can be applied.

The first caesium clock was built by Louis Essen in 1955
at the National Physical Laboratory in the UK.

Atomic clocks give very precise time measurements



Mobile User


[ &

Table 1.5 Dlmen5|on fArea Volume, Veloutygand Acceleratlo*

ystem @(@_&2 Volume (L) Qelomty (L/T) ﬂ Aﬁc\leratmn@

ST E;@/ b m? Zom/s ) Cm/s®
g Ccm cm3 A ;%’/s cm(s2
U.S. CllStOIl’l’ll} @ /’f/t’_,_j ft/s ft/s

—_—

S b%5[\/] L/
\M/
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.\ | Dimensional Analysis |

e 4
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Unce

ent and
Slgnlflcant Flgures
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@{BuleS-Significant figures)

\

TS AT oo w@
S@Every L/r\lumber IS a significant \

@Examples 846 3 SI< nlflcant flgures

e —— -

1 zero@etwee WO Nnon zert
will be S|gn|(|ca£1t

Examples: ?&9@&_ 3 significant figures
5006- 4 S|gn|f|cant flgures

____ Y,
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Rules-Significant figures continues

@egsmthe L

not be significant

S@ Exarwles % significant figures

Zeros to the right of non zero number wil
@‘ have decimal point

Of non zero number wiD

———l

be S|gn|f|ca

—

— e —

Examples 50. *- 3 significant flgures
— 4 significant figures

iy
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Rules-Significant figures continues

@Zeros to the G\bf non zero numbers wﬂ\

not be significant

Examples:\0. -2 S|gn|f|cant flgures
;’,? 3 S|Lf|cant flgures
Exercises:
1) 0.0050830 4) 0.00703  7)750.064080
2) 7080 5) 0.08060

Q 30050. 6) 5030.0 /
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| Converting units In the Sl system

Sl system based on powers of ten

— — —
TABLE 1-4 Common Prefixes

Power Prefix Abbreviation
« Each prefix represents a different 10'° peta P
102
power of ten = ;e; =
For example unit of memory is Byte 105 mega M
. . 10 kilo k
Kllobyte Megabyte Gigabyte Terabyte 102 hecto h
/\ —— 10" deka da
,. (1000 ) \ x 100 x 10 e e =
A ‘\’_ = _— 0 centi C
P "-—1\» . \ 1073 milli m
) r‘\ \\/ 1) micro v
10" nan n
Km (ﬁ)} , mm | o0 e :
B &——3’4 — 10~ 1° femto f
. + 100 +10
N~ \__/ N

2 mée? Need to x 1000

5 x 1000 = 58Q0m"
‘_g,cm =?m Needto+ 100 20 100 = 1 2m

@5 Kyooo 5
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Unit Conversions for Physical Quantities

@1 609—}_@@ 1ft-g>_30 48&

1m-= 39.37(in. 3.281ft  Lin.=[0 —2.54 ¢m

s_éT
Convert 15.0 In. to centlmeters ra N

S
SO i —254cm @Cm S
g@éw — ——= '\ 1in Ay

) Y
ilS.Ol xw 38~1\m
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Examples 1.2

" EXAMPLE 1.2  Find an Equation

GOAL Derive an equation by using diwm.
“‘h__¥

PROBLEM Find a relationship between a stant acceleration a, sEeed o, and distance r from the origin for a particle
e —"

Wayeling in 2 e

STRATEGY Start with the term having the most dimensionality, . Find its dimensions, and then rewrite those dimen-
sions in terms of the dimensions of v and . The dimensions of time will have to be eliminated with v, because that’s the
only quantity (other than a, itself) in which the dimension of time appears.

[P R R NN Y AN RN RN L N N NN R N NN S NN RN N RN YN NN L N N NN R NN NN ]

SOLUTION

Write down the dimensions of a:

Solve the dimensions of speed for T:

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Examples 1.3
Carpet Calculations

GOAL Apply the rules for significant figures.
=

PROBLEM Several carpet installers make measurements for carpet installation in the different rooms of a restaurant,

reporting their measurements with inconsistent accuracy, as compiled in Table 1.6. Compute the areas for (a) the banquet
hall, (b) the meeting room, and (c) the dining room, taking into account significant figures. (d) What total area of carpet

is required for these rooms? T E—

— —

Table 1.6 Dimensions of Rooms in Example 1.3

e — {
Length (m) Width (m)

Banquet hall == 1471 7.46

Meeting room é 4822 5.1

Dining room %—-. 13.8 0

[Aves= L% W)
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Examples 1.3

SOLUTION
(a) Compute the area of the banquet hall.

RN
—PB>1uim —}( 4 significant figures

246m — 3 51gmf:|cant figures
To find the area, multiply the numbers keeping only 1471 m X 7.46 m = 109.74 m2 10 X.n
three digits: L _%'\{\Q
(b) Compute the area of the meeting room. \. \\k\b

o . ——— NN

Count significant figures: 4.822m — _4significant figures

\Nm — _2significant figures

Count significant figures:

To find the area, multiply the numbers keeping only two 482929 mx51lm=2459m2 — 25m?

) 2SN 254

(c) Compute the area of the dining room.

Count significant figures: 13.8m —_ 3 significant figures
gm —_Lsgniicun fgure
a —
To find the area, multiply the numbers keeping only one 13.8 m X 'Sg =1242m* — 100 m?
digit: — e —

Q0O 2
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Areos =) %N

(d) Calculate the total area of carpet required, with the
proper number of SJgnlflcan[ figures.

Sum all three answers without regard to significant
figures:

The least accurate number is 100 m?, with one significant
figure in the hundred’s degimal place:

LoD
0os 2B
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lmr=10609m = 1.609 km 1 ft =0.304 8 m = 30.48 cm
I m=3937in. = 3.281 ft 1in. = 00254 m :12)54 cm
— O

Pull Over, Buddy!

GOAL Convert units using several conversion factors,

T ————
PROBLEM Ifacar is traveling ata spf:_ed of 28.0 m/s, is the driver exceeding the speed 11

STRATEGY Meters must be converted to miles and seconds to hours, using the conversion factors listed on the front end-
sheets of the book. Here, three factors will be used /_\D w \(\\

SOLUTION 2 e

Convert meters to miles: ’

/:i

1.74 X 10 ?m;fgz ( 1.74 X m?m?i(ﬁ&

Convert seconds to hours:

M.
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SEXAMPLE 1.5 | Press the Pedal to the Metal
GOAL Convert a quantity featuring powers of a umt

PROBLEM The traffic li green, and the drivepe
acce]eromet_er reglste ﬁ

\Y

igh-pecformance car slams the accelerator to the floor. The

Convert this readmg >

to minutes squared.

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

e O R
ultiply by the three ractors: \=.0 A107 i /\ 1.00 mm} fin’
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} How many m/s are there in 1.0 mi/h?
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