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What Is Plysics ?

Science of obsertngmeasuring and understanding
(calculatingpredicting) phenomena in natir

Physics Is the science of measuring and calculating
physical guantities.

In shott: At the end,you want to hae a plysical
guantity as aesult of yur measuement/calculation.



Why plhysics ?

ancient vorld and agricultue
¥ sureying and m@ping

¥ astonony

¥ irigation and water suppl

renaissance: engineeri

¥ naigation
physics
Industrialization:

¥ medicine
¥ basis of the other natural sciences mathematiCS
¥ basisdr all kinds of engineering

last not least:
¥ plysics iIs a grat cultural achement of mankind
¥ plysics teachesoy thinking angtically



Why plhysics ?
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Learning at unersity and in pofessional caser

engineer!

physics
mathematics

= SUccess depends primgron you !
and to a nuch smaller extend onour professor orTA

—> success does NDdepend noich on what was
befre college!



STEP3he integrated pproach

engineer!

physics

mathematics

There 1s lab this wek!



Physical Quantities

Plysics Is the science of measuring and calculatiyg)qai
guantities.

In shott, at the end of a calculatiome want to hae a plysical
guantity at the left side of th©&=0 - sign.

Examples:
mass length time
area velocity energy
force temperatue volume

But:How to we comnunicate or write davn physical
guantities?



Units

Physical quantities arexpressed in raltiples ofunits .

Examplethe mass of the steakwOordered is
0.5 pounds.

Units ae not plysicsthey are legal issues

Seelabels of the calibration authorities at Plling
stations boadcasted time

However, physicists help the Veamalers.By order of the
lavmaler they (i.e NIST in the US) establistponsere, and
distribute units.

Doing sqthey meet essential needs of high-tech industnd technoloy
Seecell phonesglobal positioning system (GPSmiconductor industy.



The Basic Units of the Systeme International (S|

physical qua ntity unit symbol
time second S
mass kilogram kg
length meter m
Prepbx Symbol Factor Example
Tera T 1012 Modern laser poduce peak pwers of seeralTeraWatt
Giga G 10° Nowadags computer hee clockrates of 2 GHz and mer
Mega M 10° A modest paver plant deliers a paver of 100 MW
kilo Kk 10° The distance to Houston is 130 km
10°
deci d 10* One Liter equals 1 drh
centi C 102 A piece of paer (US letter) is 27.9 cm high
milli m 10°
micro v 10° structures on a modern chip ar0.35um wide
nano n 10
pico p 101
femto f 10%° the shottest laser pulses la a duration of 5 fs




The British System

length: 1 inch = 25.4mm

_ 1760 3 12 _
mile < » yad < > feet <« > Inch

area.

4840 9 144 _
acre < >  yaml? > feeft < > inch?

volume:1 gallon = 231 inchés

4 2 2 8 2 3
gallone—=> quat <= pint <> cup <> [3.ounce <> table spoon€«—> tee spoon

mass:1 pound = 0.4535.kg

2000 16 16
ton < » pound < » ounce <« » dram




Derived Units

area 1 m2 squae meter
volume 1 mo cubic meter
velocity 1 m/s meter per second
acceleration 1 m/<L meter per squag second
force 1kgm/€=1N Newton
energ 1 kg nf/s®=:1 3 bule




Be friendy to units !

RememberPlysical guantities arnumbers nultiplied with a
unit.This Is what pu want to hae at the left hand side of the
O=0-sign pyall

This meandreat units as algebraic quantities!
Don®add diflerent unit!

Example3.5m + 1.5m = 5m ok!
7kg + 5009 = 7.5 kgwonderful!

3.5m + 5kg = no sense!

Applications:
- Conwversion of units
- Dimensional angsis



Reminder oflrigonometry

. opposite leg a adjacent leg b opposite leg a
SIN O = = — COSOY = — = — tano = —— =
hypotenuse ¢ hypotenuse ¢ adjacent leg b

hypothenuse =: c
opposite leg =: a

adjacentleg =: b

a’+b’ =c¢°



sin 3 =

Reminder oflrigonometry

opposite leg b adjacent leg a _oppostte leg

= — cosf3 = = — tan 3 =
hypotenuse ¢ hypotenuse ¢

hypothenuse =: c
adjacent leg =: a b

opposite leg =: b

a’+b’ =c¢°

adjacent leg

b

o



Scalar and anceetorial guantities

area 1 m2 squae meter
volume 1 mo cubic meter
velocity 1 m/s meter per second
acceleration 1 m/<L meter per squae second
force 1kgm/€=1N Newton
energ 1 kg nf/s®=:1 3 bule




Vectors & Equilibrium
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Name:! | ! ! ! ! ! ! !

(no credit if not written clearly!)! ! ! ! | !

Quiz 01

1. Convert meters to millimeters:

1.4 m= mm

2. Convert miles per hour to meters per second:
(1 mile = 1609 m, 1 h = 3600s)

50 mph = m/s

Section:

(no credit if wrong!)



Calculus

Gottfried Wilhelm Lelbniz (1646-1716)

Sir Isaac Neton (1643-1727)




f(x2)—f (X1)

X1 X2 f(X1) f(X2) Xo — X1 | f(X2)—f(X1) =

1 1.1 1 1.21 0.1 0.21 2.1

1 1.01 1 1.0201 0.01 0.0201 2.01

1 | 1.001 1 1.002001 0.001 0.002001 2.001

1 | 1.0001 1 1.00020001 || 0.0001 0.00020001 2.0001
X1 X f(x1) f(X5) Xo — X1 | f(X2)—f(X1) f(szi fol)
2 2.1 4 4.41 0.1 0.41 4.1

2 2.01 4 4.0401 0.01 0.0401 4.01

2 | 2.001 4 4.004001 0.001 0.004001 4.001

2 | 2.0001 4 4.00040001 || 0.0001 0.00040001 4.0001
L1 L2 f(z1) f(z2) xol @ | flz2) ! f(24) f(xéz): ifxl)
3 3.1 9 0.61 0.1 0.61 6.1

3 | 3.01 9 9.0601 0.01 0.0601 6.01

3 | 3.001 9 9.006001 0.001 0.006001 6.001

3 | 3.0001 9 9.00060001 || 0.0001 0.00060001 6.0001




Name
(no credit if illegible)

Quiz 2

a) Calculate

for f (x) = kx?.

b) Calculate

Lab Section No.

(no credit if wrong)

|
lim f (X2) I f (Xl)
x2! x1 Xo> 1 X3




