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Science &5 24|

Science describes the order within

nature and the causes of that order.

Mathematics is the language of
science.

Science condenses the gathered
knowledge into testable laws and
theories.

For developing and proving
scientific laws and theories
measurement is needed.
Science is an ongoing human
activity.

Example
Size of the earth measured
by Eratosthenes, 235 BC

Alexandria ;(?

Questions

What kind of tools and knowledge
are necessary to solve the above
problem ?
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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 falls faster, a big or a small
stone?

Go through all the 5 steps above.
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Measuring FARANA]|

to measure means to compare
with a Unit

Length measuring %

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 J5ER]

Commonly understood as: g"‘“‘ﬁ“"?\"iﬁﬁ%

A certain amount of matter, ORI C S IR e AR
JENIYRRFARINT]

Quantity of matter in an object - e
( y ject) (m&ggq&q:gg&&:@q)

Symbol: m a&zzqN;  m

Basic Unit: 1 kg (kilogram) NGERETG] 1 kg (R[]

Measurement < &ymf agaf A g s
by comparing
Balance W AN
1 kg =1'000 g (gram) 7 kg =700 g (RTREX)

11t (ton) = 1'000 kg

9 t(ﬁﬂ)= 7000 kg

Questions

1. |5kg="7g 4. 120009 ="7kg
2. |4000kg="t 5. |2t="7kg

3. |4000kg="7¢ 6. |2t=7¢

H. Meyerhans
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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.
400 N g
by —

@::
@ 400 N F

Symbol: F

Basic Unit: 1 N (Newton)

Gravity Force, Weight

b — =

S8 |

Force measurement
with a spring

dovawards on
the persm.

A mass of 100g is attracted by
the big mass of the Earth with a
force of roughly 1N
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Vectors

Vector quantities have a size or
magnitude and a specified direction.
Vectors are often represented by
arrows.

A Force is a Vector. 10N
—

20N
2 >

Gravity Force

Scalar

Scalar quantities have a size or
magnitude, but no direction is
specified.

Exercise
Which is true?
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Questions ARy

What is the difference? AR BT EGER SEE )
(Explain what happens) ﬂ:‘qgl'l@'Q‘I}"J'ﬂﬂﬁ'ﬂﬁﬂ'fﬂw

g:'ngr\'nﬁ:'fzqm
Exercises
4N | aN_ |
4N _ __-4N
AN 2N |
2N 4N |
AN 2N
N aN__|
A §II
z| * \ =
<

H. Meyerhans
Page 9



Physics Mundgod

SENESNES ] . SMD
'q

Questions 3"

Explain what happens if the follo-
wing forces act on the objects?
How big is the net force?

1.

50N 50N
— —p
1
&) &)
2.
50N 50N
— | ——

SH—

3.
50N 40N
SH-
4.
30N 50N
SH-
5 30N
50N
)
&) &)

6. Which forces act on an object
just lying on the ground?

4kg

Q' 'm&'q&mﬂq&'g&&'ﬁf&ﬁa@ zay
f\"ﬂiy@w'&’ﬁ'@ﬁﬂ%mﬂﬂﬁwfw
R &&ﬂq&% YRE SHAFRH]

N S ERE e R E R
JAgRGUNTRAT NGNS

AR

AT A A QA N e

7. How much force acts on each aEx =g AR- NTNE S AR A

of the 4 wheels?

4kg

SH—

&
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Questions "’L“w% 2 - o
The girl weights 300N. Show the % YT E® 300N 5] TRFE[SH
scale reading for each case. TN YN N AFTENN ] IR SX AN
FURFIN

H. Meyerhans
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Gl
Questions
1. When the painter stands in the 9\15’ /= &F‘ﬁ ﬁ@‘” Ky angs ‘”i

exact middle, the left scale reads & &g ‘”ﬁ ARA BN B3
600N. Fill in the reading onthe  ooNRA] ANE TR TR RFRBX

right scale. Rﬁ‘f T
600 N*{i {
2. The painter stands near the AR &M AR 541& g W b i.
right rope. Fill in the readingon /T 1"4: ‘”ﬁ ‘WW S‘W R bR
the right scale. 555\ W AEA W“’W

400 N «____ N
L ddl

3. The painter is hanging on the AF [ RS R ARG NN ARYR KT S|
right end. Fill in the reading on 0441':1'41w&'gq&'m'&/ﬁ'na'&"a&'?i3'55'
the right scale. q:'v“d %’Qim'ﬁ’ﬁm

0 N-{ “ N
"rr_-—-.n'———-—-_..__._.. -
&

H. Meyerhans
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4. The man weights 1000N and
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

Y1000 N

H. Meyerhans

Qv y vy Q A\ y Q 'Q ~ y

3R &R IOOONU‘@ q ﬂQSﬂ"ﬂ:Q]Q 200N-
N Q& ~
W%’“’ﬂ5ﬂ'ﬂ'i$"4"m’4§"”ﬂ q:,mq,
N N a_a
Sl'&’m'é"’%w”"”'&N'ﬂ%Ngﬁ cray

SENEEY
ABARRE Y BEaRlE A b
Qém'ﬁifm

RFAFnAgY ey g s @
X293 'ngari'&’ AN SNRAFY
sSONRS| esaEs g gEgay
E RN RBURRN]

Page 13



Physics Mundgod

SENESNES ] . SMD
' 'Q

Questions A7

The woman supports a 100N load.
How much force must she exert?
(picture 1, 2 and 3)

How many strands of rope support
the 600N weight?

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

5&'3&{%3’@ﬁ'Sﬁ'lOONs’&wr\'
QRS S&’ﬁ&%’%&'ﬂﬂ&'ﬁé’&"
AGIEESEY
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How big is the Force F, in
the following situations?

600N

H. Meyerhans
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Repetition :xar\'gq

1.  What is the unit and Symb0| 9\‘1 m&mqﬁiqg\&xi%qai;&gﬁgqxq
for i'iﬂ

a) mass o

b) time T 855

c) length m\l JNES]

d) force? q\l 2:’&'&1

2.  What properties do you :\1 ‘@ﬁ\ Caa & e
know about mass? "\M@i@ﬂ““q AT BYSNENNARAR

ARAS]
3. What is the difference bet- %\1 %q‘ax‘i:&ﬁ:'m&@’iq;m'@inxqi'&Tﬂ

ween a vector and a scalar.

| SRPgEAF AR Ry Ry
Ay

4. How does the
reading on the
scale compare
to her weight?

5.  Which rope must ‘(\1 m&‘@’mqwq%&m&’q:ﬁna’qw&’qgm
be stronger?

6. How big is the force in the
rope on the right site?

-

ﬂWN'@;ﬂN’ﬁ'ﬂﬁﬁﬂaﬁﬂﬂg "N’ﬂ’ﬂ&%’@&'g'
AR 5]
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Aristotle 384-322 BC RAFA A4 B

He thought:
The speed of falling objects
depends on their weight.

SRR LY
Fudgrapggandaganasd) 35
BysyaRsYAs
4’10\1'&E\l@'ﬂ&&%ﬁg'ﬁ%’%'ﬂﬂ&'&ﬂ

Every motion is caused by a force.

pernicus 1473-1543

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

H. Meyerhans
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He found that all objects fall at
the same speed. He tested his
hypothesis by experimenting.

Galileo’s inclined Planes

Slope downward—
Speed increases

Slope upward—
Speed decreases

No slope-
Does speed change

&

H. Meyerhans
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Tnitial position Final position
Initial position Final position

Initial position

Where is final position 7

A ball rolling down an incline on AR S RS N SRR B EER
the left tends to roll up to its initial  Rargara? | muadTa S RIS 2
height on the right. The ball must uwgm'iz 3\,55,:??,:5: iﬂf« ,
roll a greater distance, as the angle { A S 5\/‘“ g’/ » 'i 39
of incline on the right is reduced. 2l F\'M"W‘”“’S‘W‘W“’ﬂ'ﬁ TR
@-';gxqummqq rwﬁgcsﬁa R’
mqq gn NN 51:1&1
The less the upward slope, the . o o - .« -
more slowly the ball loses its speed. ERYARIAN 5’\"‘1“1"‘7&&"‘”3%1 3
In the extreme case where there is =~ §5V T IR YRV E J&r q55% 5 agy

no slope at all, when the plane is 3155 W AFHNR TFNFVRANA] AR
horizontal the ball should not loose 'ﬂﬂ'&'&/&“ﬁaﬂa’%“’5'85"353'

any speed. “a
AR’ gq& Sﬁ EEINGEE ﬂﬁ&l Qg

2y
) 3
J1

In the absence of retarding forces, ﬂmgﬁq’qqqﬁqéﬁaﬁqgﬂq&aimﬁ
the tendency of the ball isto move -+~ .~ P - N
forever. y NARHAY AU SNYNF TN R ARG

WRE

The property of an object tending 5£&vﬁv5&&v§lv;¢qa%@ﬁ;ﬁgm;vﬂa&
to keep moving straight ahead he B st e Ry D S Ry
called inertia. SUHSNTRY SR RETT R

H. Meyerhans
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Isaac Newton 1642-1727 Rsq| 3aFE) s8¢ _ 994

’\

%@"%%i%”ﬂ QEW%%@FWQ%'
griEnggrafguds|

_9
A}

g
Newton showed that the universe X

)

runs according to natural laws. ISR qg Faray agx SR
He refined Galileo’s idea and made NN )
it its first law, appropriately called R:i&f ﬁiﬁ: qﬁN <R Rerasy
the law of inertia. FuhgqudnzgqRgaN|
Newon’s first law of motion a%'gq'é'qﬁ'&ﬂafg'g&'gﬁ'ﬁ;'ﬂl
Every object continues its
state of rest, or of uniform R M TR S 85 @ {45 VA
motion in a straight line, gy &’Sﬁ A RN A REERNE Ay
unless itis Compelled to cay 1:1&(1 QN YRNAAFNATR] WRE|
change that state by forces i DS R o R R e N M R A e
impressed upon it. aﬂiﬁj“ FRERININTAINAS
EANT AR
Questions g

1. What is the test for whether \1 s s e
or not a moving object is in R - A AR AR AN
equilibrium? NN W NFE YR AN IR NN

2. If you push on a crate with

a force of 100N and it slides a\\ TR IVIRFHGILAVAS

at a constant velocity, how “a’qngwrw 100N AYNEAA] %’&g’q&'
much is the friction acting FYREY “*ﬂﬁ Sk 35wy Faadmga
on the crate? ;gagom AEAEEECS|

H. Meyerhans
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Motion ( ( _---. g
.L“—w. \ > ;,.v K
ﬁ; H@ fj JG
-’f Vs ,;“ia ~ oY A LA ~ o )
Irr J T k‘\ ﬁ:&ll SENN Gﬁ Qﬂal g& Nﬂ ﬁ:&ll 4'1(

Everything moves. Even things
that appear at rest move. They
move relative to the sun and stars.
When you are sitting on a chair,
your speed is zero relative to the
earth but 30km/s relative to the
sun.

Speed

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

distance d

Speed =

time t

Instantaneous Speed

A car does not always move at the
same speed. It may travel along a
street at 50km/h, slow down to
Okm/h at a red light and speed up
only to 30km/h because of traffic.
You can tell the speed of the car
at any instant by looking at its
speedometer.

The speed at any instant is the
Instantaneous speed.

Brunzi 85

H. Meyerhans
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Questions

1.

As you read this, how fast are
you moving relative to the
chair you are sitting on?
Relative to the sun?

|

9‘3 BTy TNty
Y AFR ARG W UTEE G wFaE
3R ARy

”\\1 YT F AP VIE S YT HAINET

2.  What two units of measure- S mS MR armarmas 3 R DmR e
ment are necessary for Qa’oigvs’ TAMITIANIIERT SO
describing speed? AR

’ﬁ\l X7 YN FFRER SN S T

3. What kind of speed is registe- ~ &5RmarmR a5y dgss &§aar
red by an automobile speedo- smaEs) s Ayl sy
meter, average speed or “\\ PO SN Sy -
instantaneous speed? HATIERRINEHTHET

(15km ) QNEFRENET (30min ) ¥

4. What is the average speed in %g'a'&’ﬁ'q&qw R EF AN ES
kilometers per hour of a horse B Qs R g ax sdxEa Ry
that gallops a distance of N P S
15km inatime of omin?  C\ §eANagxyamadm s

&SMNSSG%N,W&’QGRQ,\W&’,\

5. How far does a horse travel if  (5xm/n ) REA T §EZRS
it gallops at an average speed . sz 2aniodcais
of 25 km/h for 30min? (3v0m1n>g4'1 A3l N5 1535

gRR&

6. Inthe following table, fillinthe "\ S&vaFquasmdaduEyas
distance we can travel in a q R g BN RYarRYNFA RS
certain time with a certain Speedqﬁwq&miqsﬁqq:gﬁ’:@qg&fw

Time
10min | 30min 1.5h 1h 3h
12km/h

©

8 | 30km/h

& [60km/h

7. Convert the following speed ﬂﬂ“’“\“‘“’“@ﬂ““ﬁ@'QE*'%&“"“EQ*
values. QER XA
a) 36km/h = ? m/s
b) 5m/s = ? km/h
c) 20m/s = ? km/h
d) 72kmh = ? m/s

H. Meyerhans
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8. A cartravels 200m in 10s.
What is its speed?

9. Use the speed
triangle to work
out the time it

would take set

for a person jogging at a

speed of 3m/s to travel 3000m.

10. Two runners race around a
400m track. One runs steadily
at 10m/s. The second runs
slowly at the start but gets
faster toward the end of the
race. They both cross the
finishing line at the same time.

a) What are the runners’ times
for the race?

b) What is the average speed
of the second runner?

c) Which runner reaches the

highest instantaneous speed?

11. Find out the missing values.

| XA gREg (105) A
7= (200m ) AR NIFAN | &
e ay & g

O\ RN BVET (305) 55
(3000m ) RAXRINIFY A5F| M5
5:1&'&"@qn&g&‘qﬁawg’q&'ﬁ@gx‘
SR LU 6&'&5 S ECCRERAES

LELN

0 gTIEESARD (00m) ¢
AR g Rgs
(10mss) RIERQILT| GRS
1:177& &y 5& LN 504 Az AL ﬁ:&aq&x
’\NSNSQWNN Qﬂ QN %ﬂ&rﬂi Q'V)N’W
ﬂﬂ& 34'1 ' i& &I’?)&I 5 Qg& Q Ri

T\ 8755 Y s e g dsR A5y
SLCAREREEE EE
Fydaas

YTy

uh %zq JRE'Y Rragay g &gzq& &' AL

q&m,&gm& N

speed time | distance 19 Mgy ERagss S|
10km/h 3h
1.5h 18000m o .
Working with the following units is
36km/h 72km recommended.
km/h 30mi
80km mn speed time distance
2m/s 10s km/h h m
20s 30m or
4m/s 1.5s ms [ s [ m
5m/s 150m
H. Meyerhans
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AR A na&‘“g’:’}

Repetition

1. What is your approximate 9\1 RRRR A Harx s WY T E
walking speed? 3&q’5&'q'q'£ﬁiﬁ'aiqu

2. You have to walk a distance
of 12 km. How long will it take?

3. You have been walking for 1h
and 15 minutes. Approximately
how much distance have you
covered?

4. How fast is the speed of sound?

5. After seeing a lightning bolt
you start counting. When you
reach the number 10 you can
hear the thunder. How far away
was the lightning bolt?

6. How fast is the speed of light?

7. How far away from Earth is the
nearest star?

8. In an airplane with the speed of

1000km/h, how long would it take

to travel from Earth to our sun?

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

is the average speed?

A\ mERYARERES] 12 km AT
RggquysETRY T 5e

%\1 QR BIRREER] 1 FRHR]
¢ Re A FIENAY IR R FTAER
R 'gRAN|

O\ gASFINETIRRS S

%\1 g :1'@@:1‘@ QAELANE NN RE

RN FN AR RN TRNAFR 'E&w'agq'
5 ﬁhg&ﬁ.a} ﬁ,ﬁ.&;,z 'ﬁﬁﬂvq@ “TNa"ﬂ a8
sagR BT R gR A E g TH|

O\ AFsFnEyaedsss

P\ e dean s
R A7 RA

N asxg§af agaassy
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Distance-time graph sRBR N ETYRAy|
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Tell the story to the following graphs. TEFARaRRvarm sy efaragy s
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Distance Distance
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Tell the story of the following graphs. TEFARaRRvarm sy efaragyRa
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Exercise o A e o

3 cars (car 1, car 2, car 3) travel "~ QF*’”T{&T{KQ%QMLQ 43

between 3 villages QRER] A REFIAX] q‘} JRANE

(village A, village B, village C) qﬁ&y{z_ﬁ:’q&m M HRmRR| @

a) Which car travels from village A zi:qw:y W} INTREITR 85
to village B and how long does ! R -
it take? T\ SRR FraRasadn
q&:1'p:'mx'qgm‘nﬁﬁéﬁ'&”ﬁﬂ'ﬁcﬁ&'cgq':q'
Fyadx iy

(ot " y

~
\
/

30 //

()
)
N
N

VAN
N

/
2N

10+ / ><

/

( [min]
@ ‘/ ; N,
0 10 20 30
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b) Which car travels from village B
to village A and how long does
it take?

c) How far away from village A are
all the cars after 16 minutes?

d) How far away from Village B are

car 1 and car 2 after 16 minutes?

e) At what time does car 3 meet
car 1 and car 27

f)  What is the speed of the 3 cars?

g) How can we see in the diagram
if a car is faster than another?

h) After what time will car 2 reach
village C?

i)  Which line would represent a
not moving car in village B?

k) A car moves with 60km/h from
from village C to village B. How
long will it take ?

CREECERUER b (SR L S
R AxAgNIGIRFY g Fa
JVETASF AT AT

I:h §R&| 76 ENREFapxsaa
MR SN HREFANRNRAF AT

:\1 §RE| 9 BNHRANA@] &N
A§EaER] 9 RRFFAER] A VAR
SR NREN S|

N SR GRESFOGECEE N
RFFAER] A RAEFAER] A geNge
&

5\ s§FafrmyadaFrNEsi R
RFRa]

F:l Ny A S ARG A AEH VG
SEEETR SR C RIS IR S
g

3\ eFynFsdzayadgafa) 4
Fra@a) @) aaERY A

R BxaRa) ) srRaReaady
qﬁ&agwnﬁqaéqaqn%’ 'RRS]

T\ A5 s
60km/h =53mFRF| A sxE=
TR A nxngmn@ﬁ@ﬁn&q’qﬁ&'
FyET Y Ay
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Exercise CEVCTERE B R SOV

A car travels from village B to TAHFARRQRARTNT [ VSIS

village A with a speed of 60km/h. & 60km/h SNVIRANI A7 QY

10 minutes later a second car qgmvgﬁﬁv&’ﬂ §RE g0 BNAmEy

starts in village A in direction Qﬁ*’ﬂ%’a ’ﬂ"ﬁﬂ"ﬂ@ z o %w@“m,;ﬁ,

village B at 90km/h. e Y
After how many minutes and how ~ 90km/h S¥ATRARNA @ gAY

far away from village A will they A AgmNAR g
meet each other? JoqRR TGN FRETE TR FREA

I d [km] FREvarn@ sy R aags sy
40

30

20T

[min]
<::::> g ! —t—t+—+—
0 10 20 30
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