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PYPT /IYPT Book

The proceedings book of IYPT 202011 has been published in English by
Ariaian Young Innovative Minds InstituteAYIMI, and IYPT Archive (llya
Martchenlo). Now the book of PYPT/IYPT papers has been provided to clarify
the main approach of solving problems in physitgch is known as an active
learning.

These papers are the main works of students have been presented in national
tournament, PYPT. Then weill collect all the papers in power point after [YPT
each yearto find their advancement in solving the same problems after an
international tournament.

IYPT papers and ppt will be published in future and all participants from around
the world who partigate in this tournament are invited to send their papers to
AYIMI and the best papers will be awarded as “The Prize for Young Scientists”.

Ariaian Young Innovative Minds Institute, AYIMI
Board Members
May, 2014



PYPT2014




PYPT Papers, 2014

/ ic9) ulnwliw\

@oaro Cpaomly (6 Ll 0uile ¢ phio Sl Cligw

il Star
Problem

If a thick layer of a viscous fluid (e.g. silicon oil) is vibrated vertically in a
circular reservoir, symmetrical standing waves can be observed. How many
lines of symmetry are there in such wave patterns? Investigate and explain the

Qape and behavior of the patterns. /

Abstract

If a thick layer of a viscous fluid is vibrated vertically in a circular container, symmetrical standing
waves can be observed. In this article we tried to find the relations between a set of parameters of
the pattern. Our procedure started from fundamental definitions and continued step by step, and
finally reached the appropriate conclusion. The setup contains a speaker, a high speed camera, a
stereoscope and finally the signal generator for making different frequencies and amplitudes.
Different kinds of liquids were used. Experimental results were compared to the mathematical
model. At the end of the article, interesting experiment results and achievements are presented.
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Yasamin Masoumi
Problem
When a strong magnet falls down a non-ferromagnetic metal tube, it will

\experience a retarding force. Investigate the phenomenon. /
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Mahtab Shakibmanesh
Problem
Hold a rope and twist one end of it. At some point the rope will form a helix or

Qoop. Investigate and explain the phenomenon. /

Abstract

Twisting a piece of string at some point causes the string to become buckled. Further twisting that
piece of string will eventually cause it to coil around itself forming a Helix-Like structure.In this
research, we investigated the formation of the first loop , (and measured the distance of the two
ends of the rope towards each other ( D )) and the rotation angle ( R ). the displacements are
controlled and the corresponding forces and moments remain passive. Several plastic ropes with
different lengths are used. One of the ends of the ropes was fixed and the other end was rotated.
Once the first loop occurred, the distance between the two ends of the ropes was measured.
Afterwards we made charts with these measurements. The Experiment’s Error was nearly 10% and
we only surveyed the mathematical model in two dimension world. The gravity effect is neglected.
We concluded that, by using the Mathematica., we can understand when a loop occurs with
regards to specific (R) s and (D)s.
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Maedeh Jan Nesari

Problem

A ball is placed in the middle of a rotating saddle. Investigate its dynamic and
kexplain the conditions under which the ball does not fall off the saddle. J
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Aidin Momtaz

Problem

It is known that some electrical circuits exhibit chaotic behavior. Build a
simple circuit with such a property, and investigate its behavior. /

R

oasdy alad Jdo ay 05 o 0ys Bolai jalls a4zl 4 yoeie Slugsl Jld) 5 )BT anb lo 0030y § (5 ket gy 5o
e g abimd e 0 gl sla g, 380 b pas g Y Sauzn JJo 4 Byo a5 By 5 atws oI L Slugsl sle
Sy90 ) 6)l:*"‘".’ 3o ‘\_\39;) 0 G Al Sédl.a.'i ‘_glb oy Coxd 59959 ‘_glm R )l; 4 la ‘5?3)5 O Silmgs d,.eo S 0923
0)9A lem °‘A§.‘)‘€, Qby JLJ}M)" k_JLsJ 4 )‘lti o )gl.;g st «° ol e odidg: 439? o Q‘;}‘" l?. ngg Jlﬁasw] t53~lm Sl ;))g G
...\J;}lg o) Oian 4:..]5 .Ia':' J.'fa 4 rg.:.“#.u LSl“ 6?5)5 6‘}“: )l:t“"‘f Lsi:.....g 9 UL) é:\').[a 3ol O Lo54.£ .Déjf o) C)Jan sl
doddo

s ol Sledb b i 050, 0 Chua jue (o9 Slugdl gw,y 4 allie oy a5 o Judo &
0033 b ded (O A Caw Cedl 6 4yl

.094.» -

‘5;"‘?. [EPSUW- ‘_}»)lm> )l::.m.} Ul""’ 4\#]5 .}ai )AAJ 4 Cnann as Syoy ® ‘silm [V:'*“:?“’ e 4 ug...;‘ S 4:1.)]&3

45 UJ Sy \)9,.4 =? 635[,&1,0 )Lo[f E?.L:'; Q\.\A] 95?5 4 &ng L"b U] S 4:]5 Jai )...J )O (5i>5§ )l:?mg )ﬁ.:.i':'
? I’andom 9 s.)?m] u..\w }il‘o.l.o CAQL} [ ‘55145 o o ra)y L;):s duw A;:alg AS'.,».Jan plmtw g_ig.
EOSW- 5 z )M.a g Q3 5....4

...\.I.A.'::Lg u.dlm> ulw 43]5 Jag. )....: 4 CA.:.MS Ailg JL‘.J}M—‘ ‘_glﬁ rw.lu:.m -\

J_I.Ai)lg c;\}sﬁ: Jajlﬁnn &:)9]9)9) Q)jw L) -y

AA:J[:‘ WS )3.4 rg.im:.m gi}é)f 9 ‘7‘5“3 Lglmo)go -Y
=? u'.m> 4 &A:j..u] l"?:""‘"f.““" AS‘{ O 9 4 A&lg 4o L‘)Lo}‘o.!b B) Ja),.u duw o as ‘SA:;M:-AAJ R g‘nlc )5.'0 4
)llé) as &S y90 O L5"> as S 4455 Ay 009 ‘5.'42> ):‘.‘é )l::.mg 9 0“\:3'?,‘3?3. )l}'.é) Ko ‘SiLe(.o.lM.:..u Oy .JJ
S 4:..[5 Ja.g. )...: 9 lmd\bs)j )o MSQ 9 ulc)“o ‘au\.c 4 '.J.g w..b )L) J...':.alg Cand )é [V:"“‘*:‘.“"" 947.‘&‘ 9 ‘5.43'.3.)
.‘ag‘ )».u L) \‘V:"““‘:‘.“"" LSSLA)‘ )l:.é) gsix""*fj O 092 ;S.«.)}..u—‘ 9 439? rads) JEUZ’ 4 6)tl.é) ol Q?IL_GA srw.lm:.m
S99 Jjjxn 9,..\[.«..» 9 (& Alae O 9 ) dléjfjg aS (S )5Q,£;}.A S 43 9y )J 4 D) )5‘sz ¢«599,9 S 4:«..]9

Cawd Ay LS"‘Q) 03.0.3 @.g".ﬁl.s .Ji[gsn Sy s J.JLJ o O “5....:[}..5; 92 42:?13 wa 9 uLw.JLA)‘ s B as ‘}3)5.[

16



PYPT2014

59055 Gy hay i Sa 0l ey J AT L (Jg g Bakaie m2 p MalS a0 e gl 4355 0 5 oolal
D o ol e 5 Slisles] ol G you O g 4y g 0d o ol

o UT 2 Sl OYolao

G aabg o cdiiS Cusdi (p 45 Al lils (g 0aniS el (Op—Al’np)Lss'l*lAs slo ouiiS Caadi
Al g0 (5755 S 9 899,959 S50 Ygere 5,0 5 (6399 e 93 IS A 3

5995 Oly> 45 Caw 030 5 Ty op b ol 4 Slles gl 0018 gl (509,9 Cuaglie yogr Cules o
Jlsoyi 50 5Wdy y09s Galame by diily oo Suaud (5,0 45 olo OP-AMP 050 10 5 358 Lho Lo

Law 8, Op-Amp

Vout = A(V+ -V7)
5s 90w B ol SxgS el a5 oo Juo Culgd o A g G Ty slems 008 A ake (o>
D9 (g0
Chua ,lue
0900 45 o o 4y asl e Chua sgs G g 315 90 il S wanglio S 5 JSiiie Chua o
oolites Cuoglin il 5 OP-AMP 40 5 JSike 5,00 5 Sialesl o 40 Canes iz 5 azkd Chua

oS (Gl annls OB es,s

] <]

1H

CagsyaS by g ddl> el yiigs L Chua o040 (6 eod (ile amd ;o0 Judo 45 oy (6 al>ye jo
04 (890 ;e by yde oy AT D9 oo Sy e dolae oy Julo b Logd 0 axs 5, (KVL,KCL)

.W.:.J.g R D) k%3 PL» f(X) Ip) KV o o Py 0 )So - L 6‘.1:) Qaslﬁn S

W R

ﬁ h (KCL)

17



PYPT Papers, 2014

ool

du.::'.g ? J;o C)M: A Cw 0d oolaiw Chua ) V) ) 0dy disluw S 43543 L as 6)[:.]49

R=2.5 kQ (pot.) Ry=1.0 kQ
R,=220 Q R,=2.5 kQ (pot.)
R,=220 Q C=100 nF
R;=2.2 kQ C,=10 nF
R,=22.0 kQ C,=100 nF
R:=22.0 kQ V=0v

R¢=3.3 kQ IC=TL082
R,=100 Q

Ry¢=1.0 kQ

Jolae y 0w 5 59500 sla iolesl o il (g azhd ogu §:80 g Sluga] g (3993 (ol Judo 4
Gl8, 0929 Dl (65 G 0l > Hb 1S Djgo As 0ad HSY e Al 0 g Caw ol oolaie Gale
usim9l~u ) )lf ‘JJ SS9 Qem ng.‘.‘f o)‘ Y] lb Q)l> g 90 J_».M.:L.J d)l_».> »).:\.lg )QA )Q thajw]

w00 oolatw é}.wjr.AT u.ii 9 Jt‘.t?.r.g‘o

o 5> ujimﬁlﬁw 65) ) 45 ARY T ulmJ ) ‘-)LA) amn> x» \ U)l> Ja.m:la.) d)l_».> )0945 ‘)i} )054).3
) S KW Tl ‘5;?5 u.w.a.) as )9.‘4:.3[4..@ 9 KA AR W LS).’.‘f 0) & calise U’“JLA)—‘ 9o 4o )094.5 9y s 0D
U”" d.:.]j Jag‘ ).»..J as )AA Qb}.} u«)lm> ) LS.MJLJ c\S 05...: ® OJ.{J )05.«3 50 OT? LSS)L.? Q'.A)’ ) 3 o)’Lg )Jf

;.\A.ul) ?

18



PYPT2014

g
*

6 28
L
,Ja’&, =

0 B "\ ‘
5 v 0 800 1#0 \\ 200 1400

L]
: * 1.‘/ 1 '! +
-8 J
-10

u.\.w odalie J:?J») .pt;f ? ousline u&i.wjl.‘.w 055 SS9y ) ) OLA)' - )L‘J5 ) Q}A:’ sﬁsé L))l> leA)‘ )é
):a::...z'i O LSB)J" 39 ..\..:'.;Lg s® g.s}i.w9la..w (_gyl: CAS‘-).\» 'n..\f- ) LS“J"J A0 S99y ° )é94.3 A QLA}AQ
(S0 [oremmnnan Oé)g )llé) t5h> )¢§: 9 09 Jlkgjiﬂ B GwlA )if’."\i?. ds ulm}n.\.u) Jg..\a:.l' O 9 la 5 Ogad GJLQ,?'.J

.»A,.I:lg

19



PYPT Papers, 2014

/ LAlS Iﬂ_\
Rubber Motor

o e
Aidin Momtaz
Problem
A twisted rubber band stores energy and can be used to power a model
aircraft for example. Investigate the properties of such an energy source

\and how its power output changes with time. /

Abstract:

In this article we have focused on the aspects of a “Rope Engine” which the potential energy is
stored inside it by dragging the rope. The best example of these cheaply priced engines is their use
in “rope planes”. By modeling the phenomenon and setting the boundary conditions, we have
acquired a reasonable trustable result which corresponds to both the theory and the experiments.
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Behnam Beglar Hamedani

Problem

Using a microscope, observe the Brownian motion of a particle of the order
of micrometre in size. Investigate how the coefficient of diffusion depends
on the size and shape of the particle.
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Problem

As air escapes from an inflated rubber balloon, its surface becomes cooler
to the touch. Investigate the parameters that affect this cooling. What is the
temperature of various parts of the balloon as a function of relevant

parameters? /

It has been seen that when we release the gap of the air filled balloon, the air moves out and the
balloon get cooler to the touch. The problem is why the balloon gets cooler and what is the
temperature of the each point of the balloon as a function of effective parameter? Theoretically we
will prove that the balloon and also the air inside will get cooler and we have gradient temperature
on the surface of the balloon. As you can see in this article finding the heat that moves from
balloon to the air is easy, the real challenge is finding the temperature of the each point of the
balloon. Due to this at first we make some assumptions and solve the problem using the
assumption and then for making our model closer to the reality and what we seen in our
experiments, we had tried to decrease our assumptions and we had been forced to use numerical
solution to find the answer.
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Keyvan khademi
Problem
When a strong magnet falls down a non-ferromagnetic metal tube, it will

Cperience a retarding force. Investigate the phenomenon. j

Abstract

It has been seen that when we drop a strong magnet inside a non-ferromagnetic tube it faces a
retarding force that acts as a magnetic brake and it reduces the velocity of the downfall. In this
article we investigate this phenomenon .At first we explain the solution of why is the magnet
facing a retarding force.The second step is to simulate the magnet with a armature winder that
causes fluency in the calculations and we shall theatrically explain the movement of the magnet
and we prove that the magnets velocity will reach a constant number .We have considered
different parameters that improved our models as the resistance of the pipe, the magnets power,
the diagonal of the pipe and ... At the end we experiment the results of our model and we compare
them with our theory and conclude that our model is accommodating
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Seyed Hossein Fatemi

Problem

Using a microscope, observe the Brownian motion of a particle of the order of
micrometre in size. Investigate how the coefficient of diffusion depends on the

Qize and shape of the particle. /
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Hologram

Seyed Hossein Fatemi

Problem

It is argued that a hologram can be hand made by scratching a piece of plastic
Produce such a ‘hologram’ with the letters ‘IYPT’ and investigate how it

N )

° u\.:g?:

ﬁ]fﬁjﬁﬁ 9 m:»'S J).'L;f ) )LM» lg 03 s_AL))l; ‘5)93 ‘_glﬁ 53)5' )llé) (&9 G rw.:.:.m; 9 ‘SBL&AAA ‘_glm &LM lg LSiLQ ULAS GL?}I{ lg Lo
oS oanlin

I8 plexil

rg.;.)lm )7.- &® 65"""’“ Silm ulof Jim 3J) 0L Ql?}i blas J9> )lfjJ Lgd.lﬁ.u.@ L

AS}Q s? k.)ld)lJ 6}94&.0 Q)ﬁw 4 '..Qﬁl;)i ).'.5 xS 0)95)9 Lo dljo 4 "\.’.":’)55 G ) SH9e ‘_gls'b 5:’.)i~ L5"'59
9 0\5)5 6)55)9 [9¥-N) ® ),,:.:LS ) d‘iﬁj as Gilﬁ Caonnd 4 ..\35) =? Lo )L...w Qs)o 4 as 603..\7:,0 & ovs ‘519

...\35.:; «? ub)l;

gl

5,955 8,8 5,8 ol A gy 4 9, 4T b 5 Gtewd 4 haBs o5 slagiy 4T G p pie Sl 4S5 S
. fvﬁ";'f 4..:..».«».:[7:& ) OJA] Og>g Ay u_é)?:i ) dde W.:J 93' «° Sy s QOJS JAA lg lo .ALLSGA

41



PYPT Papers, 2014

B C Nl € B T Y R PTI PN WX

P B e B e b

PSP RCNEN L PRUELT S S

c_la.w 5 PYYRTLTS) )..X.an oy Y Lg S g3 5.9)2: K49 ) as (o ) 5P Az ] C'.:'..?..«leao tnlz.\ lg

) ‘S:la)l.» )93 as [Vt‘.)tf &® Azl B Aimd Axlo g_i.) O 4o Ogas L 9 w:la)l: U“Jl) 6[29:;);&&

lbu] S 4D ) 43 AM)‘SQ lo rbm> 4 la UL‘S) ‘Séxg

7N

° m,;f 4.1..»[2.4 o~ dljo s 055 6'.: 641.0[9 g9 00 )f 4.:.....:[2.4 B 035 uLAm> s Oyl a'..e; B )f ;"A:.xé 9

Goym 6 2 (ommd (S RBa od 95 o0 (ypizmed oy yoley Camwdy Ol dsg )y 90 Slilie 0398 Bub ouigs

RUSY) )9.1’:& )ltmf d)ls as Wﬂ)ﬁi Caasds o~ 09,9
B =80-70=20

2o+ f =52

U

o =16

crocodile (ol s asliy 5 oolaiw b, Giulesl fued Hleogs IS 5 Slinel 6 o Jl> o yiale;]

a1 T 4 A5 ey ol il 4y g w00 plo lab

42



PYPT2014

f=90—53 =37
T —(a+f) =36
6)l§ Jlim 4.:; O ud.ﬁms ‘519 w...;.f odlatiw p.lb Slil';m 9 (s axile Lg)iio lelb J.S.u ) p.:.}js e lo
= o=
S )5#:;) )ltm..)

:pﬁ.).g oy ) IYPT J5)> ) Gg.ul.o.m Jim m.s 5;‘.&5‘ OJAT Cumsd Ay @.lls 9 (5)93.3 wlm 5

N 7=

AN
(L

Hubww) ) C)M: 4 as [Vtt':‘él:‘. Casd 4o )3.4 )Ls )lQ‘> 4 095 6)53.3 9 lbuikil.c)'j odlaiw L.) Lo

)4 90 ‘slh )2-0‘ )la

47}:13 O A W.».J.“: S as Gslfﬂin dﬁb 9 Al s as )9.‘0 Ql.o.lb : OQ)ST J.O..C 4..3 LS)L‘:"é o‘}tn v

Al olyy auls g o8 Qulad yjgm 1 00, 9 Ll A mydams

AN

9 gl o 93,095 03y5] Sg2gr slah > adl Sy ol Gigm e S 1 Oiew pw (S
JEVWRY- 5> [“'et'f'A Jim
.»)9.\::‘540 970 Jiw ) GZAmé 9 °9‘:’L5A élg‘)' ul.o.s w5.9 u\..::lg WS L51.».> &L’.w )f : &‘)5 &laﬁv

Adan g3 0,b b o > o) GleS alie all SHlas 5 i b Glb 5 3lb £45



PYPT Papers, 2014

2 9 paiS Cawyd S TYPT o Solsa b 00,5 50 0,ligd w8 ,5] Camsd 45 a5 (g 425 5 oolaiws b be Jl>

09 [ )lf L=

44



PYPT2014

/ 2 IJJ’-!\
Aixo yloy

Iman Mojtahed

Problem

As air escapes from an inflated rubber balloon, its surface becomes cooler to
the touch. Investigate the parameters that affect this cooling. What is the
temperature of various parts of the balloon as a function of relevant
parameters?

Abstract

One can find out that the temperature of a balloon surface reduces during evacuation. In this paper
we intend to discuss the phenomenon and define the parameters effect on it, and determine their
share in cooling of balloon surface. The parameters are: distance to the air discharge valve, initial
volume and heat transfer. The theoretical analysis are supported by experimental results, for which
temperature distribution over the surface of the balloon is measured by several sensors, and the
volume of balloon is calculated through an innovative method.
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Thermal sensors

Thermal sensors

Thermal sensor’s system
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Initial Secondary ‘The measure Initial Secondary ‘The measure Initial Secondary The measure
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Problem

Place a water droplet on a plate cooled down to around -20 °C. As it
freezes, the shape of the droplet may become cone-like with a sharp top.
Investigate this effect.

Abstract

When a water drop is placed on a very cold surface, it freezes and is changed to a pointy tip drop.
This phenomenon is not limited to water drop, and with every liquid that meets some
specifications we can observe this happening. The main reasons for this phenomenon are vertical
expansion of drop and overcoming of surface tension of drop on its weight. If these two conditions
exist for each fluid, its drop will expand vertically. Thus the bottom section of drop will expand
vertically and the remaining portion of drop (which is above the frozen part) will move upward
without any change. This happening will continue until we reach to the top of drop. At this point,
the entire lower surface has been frozen, so the last point will move upward, without any
transformation, and produce a sharp point (a pointy tip) which is called singular shape.
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Mohammal Saleh Gharaee

Problem

A twisted rubber band stores energy and can be used to power a model
aircraft for example. Investigate the properties of such an energy source and
how its power output changes with time.

Abstract
We want to study about rotation of rigid material around a counter shaft. We can define all of the
linear quantities to Angular quantities for example position, distance, velocity and momentum.
According to experiment result and theory, we can say:

e If angular displacement Increases, the time of returning of the mass will increase too.

e If Angular velocity increases, the time of returning of the mass will increases too and for

increasing the angular velocity we should decline the radius of disk.
e If angular displacement increases, potential energy of the rubber band will increase.
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Mohammad Saleh Gharaee

Problem

When a strong magnet falls down a non-ferromagnetic metal tube, it will
experience a retarding force. Investigate the phenomenon. /
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Mottahareh Pour Rahimi
Problem
When a strong magnet falls down a non-ferromagnetic metal tube, it will

\experience a retarding force. Investigate the phenomenon. /

Abstract

When you drop a strong magnet into a non-ferromagnetic metal tube such as a copper tube you see
that the magnet passes it much more slowly than you expected. When the magnet falls down the
tube, it experiences a retarding force. It’s because according to the Faraday’s Law & Lenz’s Law,
special currents called Eddy currents are induced in the tube that create a magnetic field against
the direction of magnet motion and therefore, the speed of magnet falling reduces. Parameters
influencing the slowdown magnet: Magnet power, Magnet diameter, Tube length, Tube material,
Tube thickness.
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Motahareh Pair Rahimi

Problem

Chocolate appears to be a solid material at room temperature but melts when
heated up to around body temperature. When cooled down again, it often
stays melted even at room temperature. Investigate the temperature range

over which chocolate can exist in both melted and ‘solid’ states and its
onendence on relevant parameters. /

Abstract

Chocolate appears to be a solid material at room temperature but melts when heated to around
body temperature. When cooled down again, it often stays melted even at room temperature. It’s
because of “polymorphism of cocoa butter “. Cocoa butter has six polymorphic forms. They each
have their own characteristics. Polymorphs can transform to each other and the effective factor in
the polymorphic transformations is heat. Due to the above mentioned melted chocolate after
returning to initial temperature; remains melted. Fat is continues phase of chocolate and the
existence fat in chocolate compounds is cocoa butter which is polymorphic.
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Problem

A twisted rubber band stores energy and can be used to power a model
aircraft for example. Investigate the properties of such an energy source

Qld how its power output changes with time.

Abstract

Experiments were performed to measure the force, ultimately a device has been designed that is
used for measurement of energy, finding how the rubber band deforms and how it discharge
energy over the time .Factors that would affect the test results were determined such as air friction,
material of rubber, ultimate stamina, deformation of rubber bands, number of rotation that rubber
band does around itself , rubber’s length , cross-section and The coefficient of hardness
,experiment ‘s equipment tightness ,the environmental temperature, how to check and calculate the
force and links between polymers were investigated.
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Problem

It is argued that a hologram can be hand made by scratching a piece of
plastic Produce such a ‘hologram’ with the letters ‘IYPT’ and investigate
how it works.

= /

Abstract

It is argued that a hologram can be hand made by scratching a piece of plastic. Produce such a
‘hologram’ with the letters ‘IYPT’ and investigate how it works.

It is investigated that how each input beam reflects from the scratch. And also hoe it performs in
front of extended light source. Parameters that effects on the image and experiments are explained,
such as: The location of the light source, location of the viewer, angle of radiation, thickness of
scratches, arcs radius of Scratches and radius changes. The process is described respectively and
finally the results are discussed along with some tips. Continuing these investigations, samples are
made and experiences such as “Some real images are visible without screen” are obtained.
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Mohadesh Khansari

Problem

Using a microscope, observe the Brownian motion of a particle of the order of
micrometre in size. Investigate how the coefficient of diffusion depends on

Qe size and shape of the particle.

Abstract

Using a microscope, observe the Brownian motion of a particle of the order of micrometer in size.
Investigate how the coefficient of diffusion depends on the size and shape of the particle. If we see
the fat droplets of milk suspended in water, where they are in micrometer size, with a compound
microscope we observe that these small droplets have the random and irregular movements. This
motion is caused by their collision with smaller molecules or each other. We call these motions as
the Brownian motions. Coefficient of Diffusion has been investigated in different particles in
micrometer size.
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Diffusion
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Solute Transport is from the left 1o the right:
movement of the solutes is due to the concentration
gradient (AT dx),
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Mohadesh Khansari
Problem
Hold a rope and twist one end of it. At some point the rope will form a helix

\ora loop. Investigate and explain the phenomenon. /
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«V. G A. Goss, et al. Experiments on Snap Buckling, Hysteresis and Loop Formation in Twisted Rods. Exp. Mech. 45,
101-111 (2005) »
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Elika Omidi
Problem

It is argued that a hologram can be hand made by scratching a piece of plastic
Produce such a ‘hologram’ with the letters ‘IYPT’ and investigate how it

T /

Abstract

One of the common methods of creating three-dimensional images is using a sets of curves that the
center of each of them is a point of image, thus there will be curve for every points of image that
reflects the light at different angles direction. In this case, each of our eyes will see the reflection
of the curve angles light. The brain provides a three-dimensional and highlight picture of image by
receiving two images with inconsiderable differences. In this method, the effect of linear or
particle light and reflection of the frame on wave effect will be considered. This paper will
examine the phenomenon of making images by studying the light reflected from different parts of
the curves.
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Problem

The ‘pot-in-pot refrigerator’ is a device that keeps food cool using the
principle of evaporative cooling. It consists of a pot placed inside a bigger
pot with the space between them filled with a wet porous material, e.g. sand.
How might one achieve the best cooling effect?
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Problem

A twisted rubber band stores energy and can be used to power a model
aircraft for example. Investigate the properties of such an energy source and

Qw its power output changes with time. /

Abstract

One method of storing energy in elastic material such as the rubber, and flash it. this process
becomes complex, the distance between two adjacent points is much more the rubber and This
increase cause from increased of energy over the rubber, and the energy storage methods are used
in aircraft rubber engine models. In this problem we try to this rate how to save energy and to
examine the factors influencing them.
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Raheleh hmad Khani

The ‘pot-in-pot refrigerator’ is a device that keeps food cool using the
principle of evaporative cooling. It consists of a pot placed inside a bigger

pot with the space between them filled with a wet porous material, e.g.
Qnd. How might one achieve the best cooling effect? /
Abstract
One of the oldest methods for keeping things (such as food) cool is using clay pots. By vaporizing
water from the surface of the pots, the temperature increases. In process of vaporization of water,
water takes heat from the other side and changes to gas (steam). According to the question &our

design ,for achieving the best cooling effect we use porous materials such as sand , light sand
with4 (mm).
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Evaporation T
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Helia Darabi
Problem
Hold a rope and twist one end of it. At some point the rope will form a helix

Q a loop. Investigate and explain the phenomenon. /

Abstract

In many cases, it is observed when cotton or yarn is twisted; its consisting strands of fiber are
pressed together. Twisting causes yarn to twist and its length becomes shorter. Continuity of twist
operation will cause inflated- shape by creating a higher torque in the yarn and little by little
larger loops (or rings) is formed on yarn, this loop is dependent on yarn twist and its
elasticity. The purpose of this paper is to investigate the reason for formation of forces and factors
affecting this process.

&ls Lla

By increasing the force applied to the rope, created torque increases and the further away
of force from axis, causes the torque grows larger. More torque cause formation of more
loops. Another factor that must be evaluated is tensile force of rope. Rope tensile is a
force that is applied to rope. The Young's modulus is used to measure elastic force of the
rope that the resulting of stress on strain is obtained. Young's modulus formula is as
follows:

Rings is formed on the rope because freedom of length change of the rope is more, it can
create to roses on itself that turn into the super node. Another influencing factor is the
diameter of the rope and by increasing the rope diameter; formed loops increase because
radius of the ring increases and the increase of radius will increase torque. As a result,
more rings are formed. The next parameter is the length of the rope. The more is the
rope length, the force applied to rotate it increases in rope length and as a result
decreases. But if the rope length is shorter, the applied force effects more with one turn
twist of rope and condenses rope while if the rope length is more no special difference
will occur with one turn twist that cause fewer loop formation.

Descripton of first experimat:

First, two screws are setup on the base with defined interval. Then holes are made on the
screw heads to create central place of Spinner and create spinner axis by using wire and
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passing it through the created holes on the screw and set it so that is connected to rope
from one side and to dynamometer from the other side. Then the rope is attached to
second screw, one side of which is connected to the secondary wire. Spinner shaft is
moved by rotating the wire and will begin to shine. This work will continue until the
loops are formed on rope and then applied force to ropes is measured by dynamometer
and recorded the obtained measurements. Vernon Collis is used to measure rope diameter
and the radius is obtained by diameter measurement. Obtained values are replaced in
torque formula to measure generated torque. In experiments different rope diameters and
different factors are examined that can affect the formation of rope loops. At the
beginning of the experiment when both sides of the wire are nodded to both sides, we will
twist the wire until the loops be created on rope. We will count the number of the
twisted rope turns and will read applied force to the rope on the dynamometer and record
it. Do this several times with different ropes to plot the results on the related contours
and diagrams.

By increasing the length of the ropes, the created loops after twisting rope decrease
because the exerted force is distributed over the rope and force magnitude decreases at
any point. As a result, torque is reduced and less loops is created.

By reduction of radius of the rope, force radius is decreased, resulting in low torque and
creates fewer loops on the ropes.

By increasing the rope elasticity, fewer loops are created on rope because the length of
the rope is increasing and it prevents the formation of loops. If the stretch force of rope
increase less loops will be created on rope. Tensile force that locates in stretch direction
causes the rope to stretch and cause reduce of its diameter, resulting in lower torque and
fewer formed loops.
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Faezeh Zarindast
Problem
When a strong magnet falls down a non-ferromagnetic metal tube, it will

Qcperience a retarding force. Investigate the phenomenon. /

Abstract

One of the physical phenomena which occurs when a magnetic object passing through a
Diamagnetic loop is the current and the potential difference based on the Lenz law that is opposing
this movement and in fact gets its energy from the magnetic kinetic energy and make the velocity
of magnetic moving in the ring slower. In this paper, the opposite force created in this
phenomenon for a magnet falling in a Diamagnetic cylinder will be reviewed by experiment and
numerical and diagramming analysis.

Introduction

According to Lenz's law flux changes in a solenoid creates a current that according to the
laws of electricity and magnetism this current creates a magnetic field in the opposite
direction of the previous field and with the change of flux is opposed. Whatever the flux
changes is faster, the current change and the field produced in the wire is severe too. And
therefore with speeding up these changes, producing more current is possible. This
method of generating electricity energy is used by generators to produce electrical
energy, by rotating a solenoid between two magnetic poles in front of each other and with
the change of the magnetic flux in the wire loop produce the current. (Figure 1)

current direction F\.

Magnetic Brakes

As mentioned, the energy generated in the processes related to changes in magnetic flux,
take their energy from magnetic field. For example, when the axis of a generator rotates a
solenoid between two poles of the magnet, the produced energy in the wires is generated
in origin from converting the mechanical energy of axis rotation .Obviously with the
increase of the power consumption of produced energy, the axis requires greater force to
maintain its rotational motion and taking too much can lead to even stopping the axis and
damaging of generator. In these circumstances, in powerhouses if the protection systems
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find the increase of the load on the axis, drive the generators out of the axis to maintain
the safety of the generator and prevent damage to it.

When the magnet falls, the magnetic field inside the tube is different in various parts.
This different field induces a voltage on the tube. It can be justified according to
Faraday's law that the greater the field changes (flux change), the greater the induced
voltage is. This induced voltage causes a current production and according to Lenz’ law
this current opposes the cause of itself (magnetic field) and produces a field in the
opposite direction of magnetic field (according to the right-hand rule direction of this
force is upside). This current is known as eddy current.

If the test tube is vertical, the gravitational potential energy is converted to kinetic energy
and the momentum continues. But in horizontal mode, the kinetic energy of magnet is
converted into electrical energy totally and the magnet stops. Normally, the stop is not
possible because of generating a magnetic field in the tube, magnetic movement is needed
and with it stop, the resisting force will stop as well.

Experiments:

Throw the metal sphere from the top into the copper tube. The sphere and copper tube do
not have magnetic field, No force can prevent falling of bullet and metal fragments fall
freely.

V(ms?)

t(s)

Magnet falls and velocity remains constant inside and outside the tube
Study of magnet fall velocity in a non-metallic tube
Take the plastic tube at a certain distance from the surface and put the magnet inside it.
Magnet fall velocity inside the tube has not changed and is equal with the one out of the
tube.

Vimst)

The aim of this experiment: Effect of magnetic field on the falling object

Hold the copper tube at a certain distance from the ground and throw the magnet in it. No
change was observed in the first stage. So as to reduce the resistance inside the copper
tube, add n round aluminum sheet with thickness of 1.9 mm round the copper tube. So the
thickness was 4.2 mm, and there are two parallel resistances (resistance of copper tube
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and aluminum resistance). As a result, the total resistance is reduced. Resistance is
infinite in fractured tube and plastic tube. The greater the resistance is, the less efficiency
is and velocity of falling magnet increases.

R = 2 1 .
RCu= ————"% % 7347826 x 10-6RCu
LT5x10 5% 10
RAI="—g—
RAl& 1.443768x 1077
1 1 1
Bey  Ru By

RT= 4.869547 = 10-6

After increasing the resistance while falling the magnet inside the copper tube, field
difference causes induction voltage on the tube and according to Faraday's law of
induction the more field change, the more induced voltage. This induced voltage is
producing current and according to Lenz’s law, this current resists whit the factor of its
existence. That means it produces a field against the direction of the magnetic field and
reduces the speed of movement of the magnet on the tube. But the magnets will never
stop.

At this point, after 10 rounds of testinglit # 0.51 s and do not consider the change in
momentum and suppose the momentum inside the pipes constant.

V (m.st)

39.2156
A

. t(s)

The magnet rate is zero (O) at first. When entering the tube, the magnet's movement speed is
reduced (OA). And again when it exits the tube, its speed increases (AB).
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Problem

Fasten a small weight to the inside of a hoop and set the hoop in motion by
giving it an initial push. Investigate the hoop’s motion.

Abstract

If a symmetric hoop has vertical rotation while mass dimension has same distance to the center.
We expect to see uniform hoop rotation. But if it was asymmetric we expect that asymmetric mass
create torque with variable acceleration (Sometimes positive, sometimes negative). This article
prove that this motion is vacillation and predictable and it follows direct relation with wales line
angle with wheel center and line perpendicular.

Introduction

Important factor in rotation of symmetric hoop is moment of inertia that depends on mass
of hoop and radius of that. In asymmetric hoop, moment of inertia is same factor for mass
dimension but in asymmetric hoop, we can see different moment of inertia for mass
dimension of that. In this article with creation of an asymmetric hoop, we proceed to
investigate moment of inertia and changes in velocity and acceleration because of non-
uniform mass distribution.

Explanation of hoop motion:

Rolling motion of the symmetric hoop is describable with moment of inertia (important
factor on rolling material around its center) moment of inertia is a physical quantity in
rolling motion that depends on amount of force, route and location of force work. This
quantity measure a special point. But in an asymmetric hoop, it isn’t easy to describe the
motion and surely because of non- uniform distribution of mass in hoop, we will face
dramatic changes in velocity and acceleration. With contemplate the law of Conservation
of Energy 4 and start the hoop motion from where the weight has height equal to the
diameter of a hoop (picl) we can divide the rolling motion of the hoop to five parts. (pay
attention to pic 1)

In first part observe maximum height and maximum potential energy that turn to total
potential energy and kinetic energy at second part or when the hoop becomes horizontal.

Note: weight mass increase the hoop velocity and because of that we face to maximum
acceleration. Now if | envisage the 3rd part of that the hoop rolling till 180 degrees, the
weight reaches on the ground and we observe the maximum kinetic energy and maximum
velocity. After 270degrees rolling or in the 4th part of hoop, I observe decreasing velocity
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motion because of resistance the mass force with rolling the hoop. And in final part of
rolling hoop, after the rotation of 360degrees, weight comes back to initial position, and
we can observe dramatic reduction of velocity and minimum acceleration.

15t part 5th part

Figl: Rotating a loaded hoop
We know that moment of inertia is total mass multiplication sign square distance to the
axis of rotation. It is true that Radius is fixed for all part of hoop but in a asymmetric
hoop, we face non-uniform distribution of mass so, it expected that it will observe
vacillation movement that coordinated with what we express about acceleration and
velocity changes. so we can explain the angle acceleration with using angle velocity and
considering law of Conservation of Energy

E=K+U

E=1/ 2mv2+mgh

H=r-rcose

E=1 /2mv2+mg(r—rcose)
E=1/ 2mv2+rngr( 1-cose)=cte
V=ro

E=1/ 2m(rco)2+mgr( 1-cose)
E=1/ 2mr2w2+mgr( 1-cose)
(02=2(mgr( 1-cose)-E)/ mr2
dw/de=ae

Experimentsand investigtion:

if we want to be assured from mentioned results and reasoning’s in previous parts, it is
necessary to reach the theoretical and practical accordance of the studies. I did
experiments with using different hoops which contain different mass and fasten weights
with different mass to hoops....
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Fig.2: Examination method
The most important requirement for doing these experiments is initial push. We use ramp
to fix this force for all experiments but I’m investigating rolling motion of hoop from 2nd
round so we require the same amount of ramp length and hoop circle

The experiment was repeated 10 times and was averaged with the aim of decreasing error
percent from amounts like the time that was measured by chronometer. I believe that part
of energy wastes because of friction with air molecules and ramp but friction is needed
for rolling motion therefore i have to assume them negligible.

Experiment

An experiment with fasten a 100g weight inside of a 450g hoop with 42¢m radius, is done
and the measurements are in rolling 1round, 2/3rounds and 2rounds.

Mass(m) Length(m) Time(s)
mh=450(g)hoop mass rh=42(Cm) Tiround=1.88s
mw=100(g)weight ph=lround=263.76(Cm) hoop T3/2round=2.70s
mass circle

mt=550(g)total mass 3/2ph=3/2round=395.64(Cm) | T2round=3.61s

2ph=2round=527.52Cm
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Rojin Anbar Afshan
Problem

a different liquid is injected through the hole.

Fill a thin gap between two large transparent horizontal parallel plates with a liquid and
make a little hole in the centre of one of the plates. Investigate the flow in such a cell, if

)

Assumptions

1. Thin gap : The gap is smaller than any other lengthscale in the problem =

inertial force Viscous ©
- £

ERT ; ES

- visvous foree compared to inertia forces

3. Body force : Problem condition: Horizomal plates «» Gravity=0 = No bedy force

Be = 1077
¢¥
Inertia (per volumet
PEE— < Diversenes of siress
dv ’ S
p 7T + v.Vw |==Vp + u¥v + f
.. e N il N
% L o e Sreys Vigcasity ha
il . ST et
urstesdy  aecolration ) Body
acceieration forces
Assumptions I
‘ z
Noslip boundary condition Darcy law: U = ———V
Y 12a'F

Shiva Azizpour
Problem

Fill a bottle with some liquid. Lay it down on a horizontal surface
and give it a push. The bottle may first move forward and then
Qscillate before it comes to rest. Investigate the bottle's motion. J

Now assuming the water in the bottle
oscillating like a pendulum:

1
I=cpl [hJRZ ZR2(2h% + R?)

h
+3R*tan™? (—)
RZ —h2

3n
—R"]
+ 2
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Shiva Azizpour
Problem

Breathe on a cold glass surface so that water vapour condenses on it. Look at a white
lamp through the misted glass and you will see coloured rings appear outside a central
fuzzy white spot. Explain the phenomenon.

)

— Destructive
— interference

Fraunhofer diffraction is when the
diffraction pattern is viewed at a long
distance fromthe diffracting object.

the misted glass under
the microscope

-

Shiva Azizpon

Fuid bridge
Problem

If a high voltage is applied to a fluid (e.g. deionized water) in two beakers, which are
in contact, a fluid bridge may be formed. Investigate the phenomenon. (High voltages
must only be used under appropriate supervision - check local rules.)

——» theaibeomes
ignized.

nooq

Minimum
voltage
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Seyed Mohammad Ali Modaesi

Problem

A sequence of identical steel balls includes a strong magnet and lies in a nonmagnetic
channel. Another steel ball is rolled towards them and collides with the end ball. The
ball at the opposite end of the sequence is ejected at a surprisingly high velocity.

\ Optimize the magnet's position for the greatest effect. /

0.01
Ax = 4 pixels - x 20 Ax = 0.002m

0.002 m

Ax7 locity = _
A Ve Sgo1es T 0%

At
1
At = 4 frames — x 320 At =0.0125s

Global Function

s . R
String of heads

Rojin Anbarafshan

Problem

A long string of beads is released from a beaker by pulling a sufficiently long part of
the chain over the edge of the beaker. Due to gravity the speed of the string increases.
At a certain moment the string no longer touches the edge of the beaker (see picture).

klnvestigate and explain the phenomenon. /

[s that possible theoretically?! T3t s

With steady state
assumption

dT/dh>0
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Amir Reza Soheili
Problem

the motion of the toy.

A woodpecker toy (see picture) exhibits an oscillatory motion. Investigate and explain

* parameters:
The woodpecker :

& zenier ofmass

1y memere of irertia
g apgidarveictity

9, 3nguiar deplarement

M centercf mse
Ty M

¥ vertizal velaay iy

Otters :

€y angularsiffness

/11 Ghcker Ch. Dynamics of Swwcwie-Variant Sysxns

¥ OurTheoretical a

[P

almost accurate !
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