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@‘ oving cahin

Nowrons first law of motion auses move
The iiigenious English inath ematician and ph /sicist Sl isaac i
Newton (1642 -7 27) vwas the first to fully under<tand how
objects actially move, expressing hic thize [crious laws of
motion. | or this aind many othci discoveries heis recociiised as l
one of the most influertic | scientists of all times.
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1. Explain why the mode! stands still in step 2 0f the experiment

e . _ .
Procedure: i1 reference to the sum of forces applicd.

1. Build the moving c25in model.

2. Place the model on a flat surface.

Obviously it does not move by itself. Explain
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3. Place thie cabirn in the midd'c - nd move 2. When the modelis moving smootiily in step 3, how does the
your vehice srnoothly, holding it by tiie iarge cabin move? Draw the um o forces in the picture below.
rod on Lne edge. Ohserve riow the cabin
moves and answe question 2. place cabin-—
in the middle
4. Keep the cabii i the midd!= and pusn
move vehi |e/

the vehicle sharply this time. Observe again
how the cabin moves “nd an<wer question 5.

from the large rod

5. For the final (oS, you are gOING t0 (1111tate  -wwswssssss oo oo oo e

an acciclent Place the cabin n one ~cige

and push the vehicle sharply from the large

‘od onto awall orany other cfrong obstacle. —_ iy e (O3 | R . (FR) Ay
sc careful not 2o pusii too hard and have

pieces “iy g around, as there is & risl of 3. When the modciis pushed sharply in step 4, how does the
injury: Viake sure you pick up any falling cabirn move?

pieces. Write your observations about the
vehicle and how the calbin moved in
EXEICISE 4. e

6. Re.d carciully Newton's first law ol motion 4 /'hat happens to the vehicle vihen you push it onto to tiie
on the nght and expicir ol your findings wall i step 52 How clocs the cabin move this tine?

according to it about the capin's motion i1
exercise 5.

5. ead Newton's first lavw of motion and diccus: your findings
according to it about the cabin's move ent i steps 2, 3,4 and .

Push the model onto a wall ond Loserve
the cohin’= movement.










@‘ rocket lavnser

Escape velocity

The iirst man-made ol ect to attain escape v« !ocity rum Earth
was the spacecroi “luna 1", sentto sroce in 1970, Escape
velocity i the minimum kinetic enerpy that an object shou!d
obtain to surpass the potenti=i cnergy from gravitatiornal pull.

F<periment with your cwi Enzino® rocket!

Proccdure:

1. Build the rocket [21:ricner model. Pa<s (he
rubber hand twice through the rirgs and
under the triggering component. Tie it firmly
“Lone of tnerings. Be careful a< the band or
mouel inay break under very high tensinn.

2. For saf:ty reasons, make si.re thaot
nolocy is standing above the launcher, as
the projectile may cause injury.

3. For test 1 gcnerate 3 launches by ocking
the trigger in 3 cliifcrent positions as siiown
in thic table of exercise . 7o generate a
launch, pull down the rocket 2nid use the ree -
“xle system intc the proper hole to lock the
trigger. Release it wilii a quick move aiid
ohcarve the height of the rockat. Fill the table
of axercise 1 with your nbservations using
the vwords low, high &énd <ky-higli. Also,
ariswer question 2.

4. For Lest 2 Use position 2 aid keep that
constant for your launches. You wili change
(he length of the latincriar's arms. For case =
add a small roc! to both arms and exveriiie a
launch DbUserve the height of your rocke
Add e meditin rod for case b and i claunch
(ha rocket to observ: i*s [icight. Adjustments
c2n be seen on the pictures on the right
Complete the table of exercise 3 using ‘he
words high ond sky-nigh.

5. Ancwer question 4 thinking about the
tension of the rubber band for both tests.

1. Cornplete the table according o your observations irom test 1
using the words fow, high and sky-high

F

Rocket's height
ion
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3 Use ti < (uul to lock the
| S - trigger iri 3 different pos/tion

N
= tlﬁ!-
\$

2. What s the formula to calculate the energy of o spring?
Whiclifactor (of the ‘ormula) changes when you ctretcn it?

3. Complete the tablc according to your cboervations of test 2
using the word< nigh and sky-high.

arms for case a -
-

Cas cXtra parts l<et’s height

w
arms for cocc b 2

4. Compa e results for the ¢
Inv did the rocket !2

1 you noted "sky
higher positic

Launch th e I
an w

hig i veach!
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N .econd law of < lion
Anodiier great scicit ributed to the di
properties of fc acceleration '
the Italie aalileo Galilei (1
balls dou ious inclined p'
\ 1 were finally exp!

o. the

>4 2. He was ro'ling
°S and came up wi 5,
.ewton centurie

- Newton's time

lete the table ac

-1als Needed

ong rubber band ‘ieasure tape.

T

e experiment

ments rrom

g L your meas

. sjectile 5 | Averag
ber of wheels) ince (m) distance (m)
re: — -
Juild the ballisti- ~atapuit model. P . @
the rubber : through the ho! 1. en, ’ 1 (b)
tie it in th s
2. Fer cafety reasons tter you )
conduct the exr - outdoors and
make sur standing in frc 2. < _(b)-
the cata, ieiiis loaded ~nd ready to
shkuot. Also, be carefu! rubber - —
as it can break .igh tension.
3. (b)
3. In all launche (nportant that t —— —
factors kept constant: t! eli i
tt i band and th~ . point.
, 2. Compare t! distancesin all 2 nat do you
+. cortest1, p' "= youi catapult at
) ; observe?
point al /ith one wheel-p
assen snown in the dlle ! D . e . (L | W
old the catapult Jie hand
and release the met rod. Asecond U T
person is rec! see the exact poin 3. Read ald ) Al of below
where e touched first . uea a VLon's secon of miction below :
help re tape, fin” the dis_aiice exp!aii your observation: axperiment. Kee )
- ' - force (rubber h ision) is the s ises.

~tween the catapu
ite it on the tab'
procedure f

point and
—peat the san
nes and write th

results for 1 u1c. Then cale the

ave distance by add ogether
viding by 3.

5. For test ” °nd tesc 3, add one <N

whe ssemblies and r -same

as Write the res! ), 2c and
3c and calculate serage distance

6. Answer |uestions that fo!! °n

youfi ot disassemble 2, as

y “Jd it for the next expciiiment also
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N _nird law of motion
New.on's third lavv of n is so simple th-
many years it tc iormulated! 't
situation 5> are involved! 1

balls bot why we feel pai
3 ow rockets can e:

‘rials Needed
ong rubber bana.

- 6 cylindric ncils and ruler.

- Bao u and weigh =ca!

Procedure

1. Build istic catapult ne
fro lous experiment without the
wheeis. Pass the ruh! d twice through
the holes and tir end.

2. For sai=tv rcasons, is bett-i rou
condiict the experiment outdoors and
mea e sure noona i= standing in front of
the catapult v hen is '0o2Jed and ready tc
shoot. A'=n, be cuieful with the r
band an break under ision.

.alit that two
~onstant: the ten
and the shootin¢

all launches it is
factors are k:
the rub

4 model
Is (as shown in th
/, you can plar
'y place.

xed point and set |
above 6 cylinc!
picture). Alte
mode

For test 1, fill the
~and, measurad weight scale.
Alternative! se 2 Engino whec
pulley asserillies (see picture © right) or

iterials. Place yo! ii the edge
= model (last shoot the
rojectile. Then - iow much di<tonce
the catant s moved after th id
writ table in exerrisc

,0 grams of

cat the same proc e for tests 2 ar

3, altering 1o 100g and 200g
7 guestions that ording
tc results and Nevwion's 3rd law.

uiein all
w explains why
hen we hit our ha
I's gravitational

rising how

able

ate the table accol ) your measurem<ii's from the
periment.
[ Projectie: %, & ﬁ
Teot! ule’s Cataj
I snt (g) distance (cia) | This coce around
N \J ¢ can use i
| 25 t
ety vely to the bag
1. ' i sand, for smo!l
| weights.
50 g -
— — \ %
| | 1 " "’\
2. i Ly E ';,f"\ -
— s
| 100 g S %
b S
| ' | A
)
3. [ Cmeasuring the
» | catapult’s dista
200g L s .
N R _\ _i this point (the last pencil)
2. Compare t Jurements from . What do you
obser
Newton's third ! uon and exp! aings
urding to it, at ition between ti ctile's

veight and the cc

LS distance.

of motion: -

opposite reactig

4. Why
the cata

‘e travels longer

ICE i comparis vith
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To load t tapult, pull back
the | slide a meditm
a string attachec
irough the three ring
Pull the stri aunch.
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