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Scientific Method
for gaining new knowledge
(scientific laws and theories)

1. Recognize a Question or a
Problem

2. Hypothesis (make a guess)
3. Make a Prediction of the
consequences if the

hypothesis is correct

4. Perform an Experiment to
test the prediction

5. Find a simple rule or formula
to express this new knowledge

Example

Which has a bigger mass, a heavy
or a light stone?

Go through all the 5 steps above.
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Measuring
to measure means to compare
with a Unit

Length measuring @é

How many feet?
How many steps?

International

The Basic Unit of length is
1 meter (1 m)

Time measuring

After 1 Day or 24 Hours we find the
sun at the same position in the sky.
1 hour = 3’600 seconds

The Basic Unit of time is
1 second (1 s)
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Mass

Commonly understood as:

A certain amount of matter,
(Quantity of matter in an object)

Symbol: m

Basic Unit: 1 kg (kilogram)

Measurement
by comparing

Balance

1 kg = 1’000 g (gram)

1t (ton) = 1’000 kg
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9 kg =700 g (RARRN)

7 t(ﬁﬂ)= 7000 kg

Questions

1. |5kg=7g 4. 12000 g="?kg
2. |4000kg="t 5. |2t="?kg

3. |4000kg="7g 6. |2t=7g

12.9.2011

H. Meyerhans and W. Nater




Physics: Kinematic + Dynamic

Page 5

Mass properties

Masses are constant

(In our daily life experience)

1kg of bread on earth and 1kg

of bread on the moon is the same
amount of bread in both places

Inertia

Masses are inert

They don’t like to change their
movement (direction and speed).
There is a tendency to resist.

Mass and Force

There is attraction between two
Masses.

Our earth is a big mass and attracts
us. This force we call weight.
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Force

A force is a push or pull upon an
object. It is an interaction between
two objects.

IE
AANN NN

Symbol: F
Basic Unit: 1 N (Newton)

Gravity Force, Weight

:]

—_ -
Force measurement
with a spring

A mass of 100g is attracted by
the big mass of the Earth with a
force of roughly 1N
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Vectors i
Vector quantities have a size or g q S’”« -
magnitude and a specified direction. & = d-4 SWEEREENCEEIEREE S S
;/rergt:/);s are often represented by i':’ff"575:'”“1&04'5“1:1“65"ij _
' %qs#g&&gqﬁ'&'&ﬁ@'ﬂiﬂ'ﬂ'&&gg'
A Force is a Vector. 10N b
20N ' ST BN Pl AT
> QNG AR RPN ANSHAIARA]
Gravity Force IR
ST | § 4N
Scalar N[ﬁ CES
Scalar quantities have a size or O A T S SR
maghnitude, but no direction is i’n A @j Q:Rq&qﬁf SRR
specified. AR @A PR s Y F & 5
Exercise ,
Which is true? g: gﬂ
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Questions
What is the difference?
(Explain what happens)
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Questions

Explain what happens if the follo-
wing forces act on the objects?
How big is the net force?
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6. Which forces act on an object
just lying on the ground?

7. How much force acts on each
of the 4 wheels?
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Questions
The girl weights 300N. Show the
scale reading for each case.

12.9.2011 H. Meyerhans and W. Nater
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Questions

1. When the painter stands in the
exact middle, the left scale reads
600N. Fill in the reading on the
right scale.

600 N «_ ___N

2. The painter stands near the
right rope. Fill in the reading on
the right scale.

400 N «____ N
1 43

=mamuse—ry; -]

3. The painter is hanging on the
right end. Fill in the reading on
the right scale.

0 N-{ (« N
tr
4
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4. The man weights 1000N a%%m'ﬁqm

stands in the middle of a board
that weights 200N. The ends of
the board rest on a bathroom
scale. Fill in the weight reading
of each scale.

5. When the man moves to the left,
the scale closest to him reads
850N. Fill in the weight reading
of the other scale.

A 850N
I
A s
200N
Y1000 N

12.9.2011 H. Meyerhans and W. Nater
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Questions

The woman supports a 100N I%ack
How much force must she exert?
(pictures 1, 2 and 3)

How many strands of rope support
the 600N weight?

What is the force in the end held by
the man?

12.9.2011 H. Meyerhans and W. Nater
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Repetition lrh R Es]

1. What is the unit and @Wlﬁlﬁ&
for

3 NHR IR E EISE EUSE IS

2) mass RRREREEE LS RREE L

b) time il . .

c) length M\ AR Y sy R A

d) force?

FR A FLANGL N EL M@ RERYRT B AR’

2. What properties do yo:} RYFYITRSENNGNRERAES
know about mass? QJLWWN&&T

3. What is the difference bet-
ween a vector and a scalar.

4. How does the - « -
reading on the '@'ﬂq'ﬁ'ﬂw&'NN’ﬂ:'ﬂ'ﬂG’é\'ﬁ'Nﬁ’ﬁm
scale compare
to her weight?

5.  Which rope must
be stronger?

w&'gﬂ&gngq'ua'aqﬂﬁ'fﬂ'ﬂﬂ&i'é’&'%’
-

6. How big is the force in the
rope on the right site?
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384-322 BC

..\'_

Aristotle

Fa

AR A ANa |
Fadgrapggandagauasd) 3yd
2YFNERYNS
qu'&ﬂm'a&&'sﬁ@@qq'ﬂq&&qy

AR 8 AN gedy _guey

He thought:

The speed of falling objects
depends on their weight.

Every motion is caused by a force.

Copernicus 1473-1543

ﬁ“‘ﬁ”@’%ﬁ‘f Jarsa] FR| MERYR
g aangyadusEs 3y duy| ags
RN P wIFRTFR IR TRFTARFWAR’
R

&_ FRAXL] AR guse _gber
In his theory the simplest way to
explain the movement of sun,
moon and planets was to assume
that the earth circles the sun.

Galileo Galilei 1564-1642
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AR JE QN RN Y FL AN NN F
Lq%nq'&g:&@w\'g SANCEIIISAESS
‘i' gnm‘@'@w@ AN REARYEN
k)

the same speed. He tested_his

hypothesis by experimenting.  _ -

FRANA] NRIAN]
RN SEEES SR

He found that all objects faﬁ;im-q? ‘3{"‘?1 Q& E]'ﬂ,v‘!]'ﬂa rag-

Galileo’s inclined Planes

Slope downward—
Speed increases

RN wWxF A

RN SR S
Slope upward—
Speed decreases
RN R3]
&g”q&'éﬁmngr\'n'&/ﬁm

No slope-
Does speed change ?

-

12.9.2011 H. Meyerhans and W. Nater



N I . .. ., S V.l -~
ARNGSANIANAA TRV G
Physics: Kinematic + Dynamic iququv:‘ﬂ mm&v?{qwﬁm*m &{m Sz Page 18

w\gn&mg&ﬁaqw\g& ‘i‘“’gﬁ
2 "\%5“1‘”& ﬂ&ﬂ“ﬂﬁ’ﬂ‘ﬁ%é’\

FLERQ 2. g%e%n BRI S RS

Tnitial position

Tritial position Eywxym %Wﬁéﬂﬂ#ﬂ%“w 5
\ &% vyl
74| AN FURGNYS ﬂ@j

L

m'a:'&'g’ &&'EJ"& qzﬁﬁ SRR
Initial position

m'%3'&@’41&'553&'&:'@)&&&35@1'Q?ﬂ’ I

q{amaad3 sy g Yegeiyigpl posifion ”
R SR Ay TR < E T
A ball rolling down an incIirié%ﬁ

the left tends to roll up to |ts |n|t|al
height on the right. The baﬂﬂrﬁﬁs;&&gf\: nqng:iaﬁ = qu

roll a greater distance, as the«@hgle Xs ) Rooqd udsg
of incline on the right is red % §9‘ RFENT Q8

The less the upward slope, the
more slowly the ball loses its speed.
In the extreme case where there is
no slope at all, when the plane is
horizontal the ball should not loose
any speed.

In the absence of retarding forces,
the tendency of the ball is to move
forever.

The property of an object tending
to keep moving straight ahead he
called inertia.

12.9.2011 H. Meyerhans and W. Nater
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Isaac Newton 1642-1727

~

RANA | RRaBgYmasay’
I\ @RQ§§QJU\H
ng gmm&gf\ns& 5&5'

X
SR RENRR ] R &

a4 & 33 & § §RnAn=g AR 5N

§ 5 aqag &ufs
Newton showed that the univéise

runs according to natural laws.

He refined Galileo’s idea and made

it its first law, appropriately gaﬁ%ﬁ& §:& mﬂ‘“& 35 @ thl qgr\

the law of inertia. Jryarggns| RaT AR ENNyagy
R TNA MEN YRV ATENLIE | WL
Newon’s first law of motggrﬂ:\vaqﬁ@ :.&,g&&@ﬂ@&ﬂm%,

Every object continuegﬁ%js@ I
state of rest, or of uniform
motion in a straight lifg'A]
unless it is compelled to
change that state by f ces
impressed upon it. ﬁ l

N’ﬂ?ﬁ'&%’@'ﬁf&ﬁ'ﬂﬂﬁ41'%”'

sazrdis R axE mars Ay
LU N AR FRH AN NN

Questions ’\\1 QRS E5 YN ﬁ'ﬁ'&aﬂﬂ%%
1. What is the test for quéth%as4 I8 100N AEHEAA] ﬁy&gﬂ&'

or not a moving objecf%“ﬁ%”’\ﬂﬁ “155”% Jvadaga
equilibrium? as’&gm& 55 mﬁgaq

2. If you push on a crate with
a force of 100N and it slides
at a constant velocity, how
much is the friction acting
on the crate?

12.9.2011 H. Meyerhans and W. Nater
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Motion ( ( _.--. %’f’%'&'ﬁ:'ﬁ&'fq&'m'n%q'ﬁ'Q{lm'n'&ﬂ
R T AL AL R RN G SR
@ SRR G b Rn b B kel
g ENEE CE RN SRS RSN
Va7 r‘]’\'&q&@ay(30Km/s>&ﬂ
Everything moves. Even things

that appear at rest move. g, &5

move relative to the sun ang starse, :,a A e ds
When you are sitting on aﬁll%lr, Ak i‘ fw ARNRRY Qﬁ
your speed is zero relativé IREEN AN ARG FFAEXAFRE;
earth but 30km/s relative ’g;t«ﬁﬁ@'%qa'%'im'fﬁ'ﬁ'%'qa'&&nﬁ&'
sun. s

Speed

Speed is a measure of how fast
something moves, measured by
a unit of distance divided by a unit

of time. qgaj,«,&g‘q&,gﬂT
distance N @3 ‘3“1;@’3\‘5“1&'
Speed = ——— = §34 %E&W&ﬁ“ T
time a’éﬂ'\'ﬁ 6’\1?{’\( 50K

5&x'nzz&'§q&'§'ﬁm'§:'q’g”x'ﬁn&ﬁa-
Instantaneous Speed s e TR TR g e@x (okmin
A car does not always mo)/e%i'ﬂﬁ:'ﬁ'q&'wﬂ&'qgm'aﬂ'qqu
same speed. It may travekglenga g wagnw sy g j %5@3
street at 50km/h, slow dogg : i‘ﬂfx'%'ﬁ'&/'a'a’\ﬂ?w&'
Okm/h at a red light and sp&ed up_ .
only to 30km/h because of il ):”ik - A
You can tell the speed of #@6ANTTRR g Y aFna@qE Ay
at any instant by looking aidfsw &5 asxvssaagayag5ga]

speedometer. RS S e A
The speed at anyinstanﬁ' tﬁe ﬁqm JNNENHRINT
ENAEAISEE SNEEN |

Instantaneous speed.

S Bruvzt 85
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q ﬁ'ﬁ'lk]ég'ﬂ&]
_ ’*\\l &Ig/ﬂ&'iﬁﬁﬁN'Qgﬁéﬁ'ﬁﬂ&ﬁﬁ'
Questions RENYF G MRS R Y| R

1. As you read this, how,
you moving relative tg{%e%% " o o~
chair you are sitting of2 N TR XIINEFFREVENT NI
Relative to the sun? &FRANAREINFIFY A58 & Faar

SFaNES| w1y NI aFaEs)

2.  What two units of megasure= N A& A
BATHE ETRANFEN AR Fx
ment are necessary fgfl %@Ws; 3 a7 y

describing speed? ~ (15km ) NEFRTRIT (30min) ¥
| R A5udgy) 3AE JasaFnaay
3. What kind of speed iragi8ig-ar g= ax wd= ¥ay3ay
red by an automobile e%d@”qg‘“@ﬁ'&ﬁﬁaﬂﬁ'&'%/&N'

meter, average speed gr 7 ~_ S S LT
instantaneous speed ?YTINETTH TN AN FRANHAX

(25km/h) REFFEEEFZY
4. What is the average spggd, §W&W %’W"tﬂ"iﬁ'ﬂ’gﬁ'
kilometers per hour of g igrs
that gallops a distancé of .. . o >
15krr? in aptime of 30min? SENSF NN BTN F N EF =
Aaan sr @y & alaagalsgndy
5. How far does a horsesfpavetifR g & ayac @ § 235788
it gallops at an average speed
of 25 km/h for 30min?

6. In the following table, fill in the
distance we can travel in a
certain time with a certain speed.

o Jime X
10min | S0 oT BRI 9 SRR 3,
12km/h AN
©
® | 30km/h
@ | 60km/h
7. Convert the following speed
values.
a) 36km/h = ? m/s
b) 5m/s = ? km/h
c) 20m/s = ? km/h
d) 72km/h = ? m/s

12.9.2011 H. Meyerhans and W. Nater
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recommended. A3 NN B A ELRE E
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3 o~ Siaes =
speed time distance ¥ 15 Gmrs
kmih o h_ [ 300/ ST AGNRTTASE] qdly

8. |Acar travels 2'00m in 1G98y 55 R IR NYIRY Q& &,’5@3&
Y asR § R Swadxdy

9. Use the speed A
triangle to work
out the time it o SRS NF NN (400m ) IE
would take T§“1&M‘WW‘W“§‘W$

for a person jogging at a ( 10m/s)%é&‘4*§“1‘4ﬁ§ S

speed of 3m/s to travel @@WN ELW e io‘] A= JAFRRERARN
Rary wqary Ry N yq AR B &

10. Two runners race arou WRNNANE AYI AR

400m track. One runs srt‘gei“adlln1 AREAN g N

at 10m/s. The second ru e e el

slowly at the start but gé‘& SMERFT JTHINYS 55 R UJ% N

faster toward the end of the

race. They both cross trrrél &mq QPR g Fas gy

finishing line at the samgﬁt

a) What are the runners’ fimes
for the race? ‘W\l g‘ﬂ SRE YR AU Y Y M BT
LR ESSENEY
b) What is the average speed
of the second runner? e
9?] ESENESSEAY: 3§ FANYEE SR ]
c) Which runner reaches the
highest instantaneous speed?

11. Find out the missing values.

speed time distance

10km/h 3h

1.5h 18000m
36km/h 72km
80km/h 30min
2m/s 10s

20s 30m
4dm/s 1.5s
5m/s 150m

12.9.2011 H. Meyerhans and W. Nater
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AHA SN SRR TS|

Repetition ”’1\1 qNHRIRRHLET] 12 km YA
1. What is your approxima%'%ﬁ“"&%’ﬂ'&“ﬁ’\'@'&/ﬁ"i&W
walking speed?
A\ TFRIREE] 0 SRR
2. You have to walk a distafcBRH = srsvay adiy s &7 &S
of 12 km. How long will REtAR&E™|

3. You have been waIking“er FHR xFnv SN2 53]
and 15 minutes. Approximately
how much distance havé Yo#' "1'“@‘“@"1’&5"““2“"’4&'&:'
covered? g:&’%&'magn&gq&-qgaEqugq.
NIV RS F LAY q‘&@qma'qu&'
4. How fast is the speed of S@GHFAS R &7 &F53]

5. After seeing a lightning b\alt SRR E SR AL ELY
you start counting. When you
reach the number 10 yo’mcaﬁ’\'&@ fNR AR PRGN HRET A
hear the thunder. How %ﬁ'ﬁwgﬁ'ﬁm
was the lightning bolt?
O\ uF Esg A e
6. How fast is the speed ofiightan/h R&gagygsgq=
q&'%'&3'&&'@&1"5ﬁ'im'cgs\'q'fﬁ'aﬁr\@'
7. How far away from Earthy5%he
nearest star?
"\ TRRFNY5E] 240 km
8. In an airplane with the SPEETHFINNES] 40km/h SRRFT
1000km/h, how long wo‘iﬂ&‘ﬁ"%‘k@%“@ﬂ“ﬁf 60km/h &R
to travel from Earth to 88RAFEAY FxsFavaymaRyaay

9. Somebody travels half of a
distance of 240 km at 40km/h
and the rest at 60km/h. What

is the average speed?

12.9.2011 H. Meyerhans and W. Nater
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Distance

Distance
Distance-time graph

g:’a’ﬁ'ﬁz'i«'s’ﬁ'j 'gR R Ny

Time
10min | 30min 1h 2h 3h
T | 30km/h Time Time
[}
& | 60km/h
A
@
L
@
[
(] [ >

Tell the story to the following graphs. A& Anarsd L ararqf qarg-
af a'agy g N[

A

12.9.2011
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2 3
Tell the story of the following graphs. “1-5131"1“"4'55 'R N"”l"‘]i‘q“":’f'
ag aragy R °
t[s] t[s] t[s]
A A
d[m] d[m]
5 6
> > >
t[s] t[s] t[s]
A A
d[m] d[m]
8 9
> > >
B
t[s] t[s] t[s]
A
> > >
12.9.2011 H. Meyerhans and W. Nater
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d [km] afix] A [EFAEX %} HraRa
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gamlay 9} §exagasgy 3y
Exercise o 1
3 cars (car 1, car 2, car 35@@\,%@%’Qrﬂﬁ'ﬂ"\'m:'ﬂjﬂ'ﬂ'a&'ﬂﬁ'
between 3 villages 41& Q’F’“’\'ng"’@ﬁ'éﬁw‘i'”'ﬁ:'ﬁ&"ﬂﬁ"‘]'

(village A, village B, villag#{aki= &5

30
a) Which car travels from village A
to village B and how long does
it take?
i 2
b 20 //
3 7 3
\
N
/
/
/
4 )4
10 /
/
/
/
/

)
O\\ .
N
D
\ -
NZ
N—A

0 2 )
) Y, 7
"~ 7 4

7 7
7 /
X 7
7 /
7 7
1 )4 /
7
7 /
Y, 7
7 4
% 7
7 )4
7 7

7 yd
O 4 :
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T\ 5N 9 EaadsaExsnads
b) Which car travels from wiffage Bia $2 &5 TR 8x g8 &5
to village A and how long does
it take? 2 §RE( 9 BaHRaRam g8
FFafER| 9 RAEFAER] A ARNER
c) How far away from villags #earemsa s
all the cars after 16 minutes?
3l VY NEFRNVIFIAER] 9
d) How far away from Villaa%%§é’?é A ARRGHARA[ 1 RN
car 1 and car 2 after 16%inutes?

&\ [qFaER gy afnasRaR;
e) Atwhat time does car 3meét
car 1 and car 27

F:l "1"4'3"“%"‘%’&ﬂ'ﬂ@%"“&'&gﬂ“’

:a&r\&q LY ST
f) What is the speed oftheé%}s? ARAIRERSTA

g) How can we see in the eﬁgr@m’ﬁqé ECEECELES
if a car is faster than an%ﬂlﬁglﬂ LR O

\1 FraRa| @ %‘%‘W"‘Wi“"’aﬁ'
h) After what time will car 2ffeagiw' R§5 QRER R EF RN
village C?

T\ g fadaesy
i) Which line would repredgiftra/h SRIRANAL A QR
not moving car in village88) [ nr\'agm'nﬁﬁ@ﬁ'w&qqﬁ&'
FyqEyadxy A
k) A car moves with 60km/h from

from village C to village B. How
long will it take ?
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Exercise

.. S .Y ..
90km/h SHNIZART @ FRNYRY

A car travels from village BYGETN=R5]

village A with a speed of BOKRHR. T &N HRER SagRFR&AY
diRinutes later a secondge@srarnda? a3 vags 53

starts in village A in direction
village B at 90km/h.

After how many minutes and how
far away from village A will they
meet each other?

Oi

t [min]

—t—t 1>
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