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Fine Measurements ddraall alwlidll

plaaiwl alwlhdllg aleydl 2jaai uLc ujaill .

Jitngpauwlllg fitngyaunllg duiljgll ald anadll
(Cilwaell gulidn)

Practice on determination of different dimensions using Vernier caliper, micrometer
and spherometer.

Experiment content: daalll aligan

Vernier caliper 150 mm nnl0- atilygll aila anad

Spherometer screw pitch Imm (Glwaell gulian) pn 1 dd jiingpaw

A group of metal balls of different diameters Jlhalll aalian aiaenll alyall o degnan

Plane mirror dahuin al 4D
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Simple Pendulum bl Jgaidl dypai

a5n dwlja ga huwll Jgaill dyai go waagll
aualall e qilill gjlwill 2228l il Jgaidl
(g) awnyll

» The objective of simple pendulum experiment is to Study the motion of simple
pendulum, to determine the acceleration due to gravity 'g".

The mathematical formula used: :aill A dnadimnll ddilell

Experiment content: aill aligan

Metallic base made of iron

Wooden ruler 1m Jin | Jght wmill gndphwan
Protractor alain
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Hooke’s Law

wigia ellul gyl cylill gf agéll culi apai -

A_sArij ellu)

» Determining the force constant or elastic constant of a spring.

The mathematical formula used: :aill (A @oaaiwnll adlell
F=—kX )

Experiment content: dalll aligan

Spiral spring set 0.5N,1N,2N,3N,5N with pointers (s pif) atgall gulgill go CLCg_D:LD
0.5N,1N,2N,3N,5N alpingn

Metallic base made of iron

Wooden ruler 50cm nw0- Jghy cunall gn dphmn
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Compound Pendulum Apall Jgaidl dypai

1940 Jgait dhuwlgs duilall dlac apaai o«

g0 huyl cund aspall Jgaill @aalgill aapll -
dAnhpull aidaalgill aapall

plaaiwl i abynll Jgaidl 45 dwljppani =
le gjadll go hilall Lle cuin iden wnd
adllell laag cuadll (ichall Jgh pei

P
B
{Airh of the experiment;

Determination of the acceleration due to gravity by means of a compound
pendulum.

Harmonic motion of the compound pendulum is no simpler like the simple harmonic
one.

The motion of the compound pendulum is studied here with the wall mounted
metallic rod with the ability to change the two arms lengths of the rod According to
the relation

The mathematical formula used: ayadll L &aakunll ddloll

5 k2 +rt =
gT

Experiment content: aiill aligan

T? =4n

Scaled metallic rod with different holes. aalian alaiay 3pain ilen aiAd

Interior ruler. ieall aaall Gledphwa
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Free Fall

A ol adpeimi Sall adgll yulidl jlga
«»0d) adgn pladinl diten dalwnl hgduwll
¢l go (Jalg .anlaaiwlg oalac] 132 Jgull o
Aiadga als P goAii.dlell gidi gga

Al ghg LA dall oy pon guihlion

;
g

Apparatus for measuring the time it takes for a ball to fall a certain distance using
a digital timer. Very easy to set up and use but nevertheless highly accurate.
Includes 3 steel balls.

« A micro-magnet holds the ball in its start position.

Experiment content: dyaill aligan

Free fall apparatus including Al hgawll jlaa

Metallic balls. dLiaen alya
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Projectiles

Jlagadoll d5pp awljy s
blawl (S) san Saﬁig (h) ¢Lai)l lSlm_{:'li hYhial B
{9) Junl cugljd &lias

 Study the projectile motion.
« Determine the maximum height (h) and the maximum range (S) of projection as a
function of the angle of inclination (o).

The mathematical formula used: auaill g @nadtunll dduoll

2V sin @

2
Vo2 .
p ,xmaxz.i':?stm

Vo2 . B
ymaxzh:isngﬂ T =

Experiment content: aill aligan

Release Mechanism

Steel Balls Algall gn aja

Launcher GuUALl 2y
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Flywheel

Al jgndll apaiga dpill oda Jo waagll
.aalaall

The aim of that experiment is determination of the moment of inertia of a flywheel.

Experiment content: dayaill aligan

Heavy circular disc/massive wheel fitted with a
strong axle projecting on either side.

15 le jjb jgany dagjo dnan alac/ S 4l go)d
gilall.

Vernier caliper 150 mm anl0- atilygll aila anad

Different slotted masses 50gm*10 with hanger. 10*plj250 adgidinll JLaill jo dcgnan
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Gyroscope

oyl ilalljgndll aaag
Jgawpall precession and nutation dhalln =

« Determining t!e moment of inertia, I of the disc

« Demonstrate precession and nutation.

Experiment content:

1 Disc

3 Bobbin

5 Tripod stand

7 Counterweight, large

9 Adjusting screw

11 Spirit level
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Maxwell’s Wheel

ablid jus Lild jgnd pjc ala Jigwaln dlac
adlh JJl aihpll dalhll Jigai _a ddlhll Jigai
adig (@ulei wnd gani .ann guaellg diala
Haeill abld guloi

« Maxwell wheel with large moment of inertia for demonstrating the conversion
of energy in the conversion of kinetic energy to potential energy and vice versa.
Includes suspending rod and adjustable suspension mechanism.

Experiment content: diaill aligan

Maxwell’s wheel Jguwalo dlac

Digital stopwatch drndj waldl acln

Vernier caliper

dyiljg cila anad
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Parallelogram of Force (Force Table) 594l alaaio dlglia

6gdll Jgaa phiiwl ga Apill oda go gayell =
Jady sl 598 il yjlgl Sl gall 1l

S
« The purpose of this experiment is to use the force table to experimentally
determine the force which balances three other forces.
Experiment content: aaill aligan

Force Table with Center post and detachable legs. Inall alila Jajig j5)0 2n sg4ll dlglh

Pulleys with Clamps. chlnnll gn alpayll
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First- and Second-Class Levers dealpl Jgild Grdai dupai

aodll Jgild AT =

The law of the lever follows from the equilibrium of moments, which works for all
three classes of lever.
It represents the physical basis for all kinds of mechanical transmission of force.

Experiment content: dayaill aligan

Base Stand 15 cm * 23 cm ow PP * aw 10 Qiliw axcld

Lever 50 cm puw 50 dedl)

Precision Dynamometer 2 N (HQLi 2 GApijgln
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Newton’s Second Law AL Jigi ggild (GLaai dypai

aspll glill gigy ggila e wapeill =

« An experimental demonstration of Newton's second law.

Experiment content: ayaill alighn
Air pressure pump. clgall hen dinn
2 photo gates. auign dilgy P aac

Jlwoll alec @4 qin dije

info@arabia4science.com - sales@arabia4science.com @ www.arabiadscience.com




Collisions on an Air Track

plaiiuml gjo prelig gpall palnill (graai dypai
dulgall Galwgll

(0 vaxell dwljal Supdl dacdlam paainy o«
H10gall asall (rilgd ;i Layilarnll (ilgd
acjlwinll aanll, ahalllg dhwginll dcpull
alalainll e aapll, gpall plahnidl, aohiinll
Juall lapeg.,

Ht:
This experimental setup is used to study many of the mechanics laws like: uniform

motion laws, average and instantaneous speed, uniform accelerated motion,
elastic collision, frictionless motion, and many more.

Experiment content: dayaill aligan

Air pressure pump.

clgall hen a4An

2 electronic gates.

2 holders

15}

duigjiall caulgy P aac

cluwlo P
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Inclined Planes (GLiLall Al )eiligimall dypai

Akl dlaialll Jolen gulis
Junll dugljl &llag dnulgll dgall anai -

t:
« To measure the coefficient of static friction.
« Determination the downward force as a function of the angle of inclination.

Experiment content: airdill aligan

Inclined plane with scale for angle, height, and N o ) . )
length Jahllg glaijllg aygljll yuliany Jilo Sgiwn
Different masses aalian Jlail

A cylindrical block as a moving body ¢in pwas atilghuw dlia
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Static and Dynamic Friction atoligallg gablwll dlaiall dypai

«atoliallg galwll dlbingl gy dijlan

e Latolinall dlaingl alnicl san gulid
awnilnll ddhinll

£9i e Latnlinll @lial alnicl (an gulid  »
Algall

e Lamnlinll dlaingl alnicl dyes guld
Jeall 3) 8g4) grabwll gy dagaell agall
(el

Aim of the experiment:

« Comparison of static and dynamic friction.

« Measurement of how dynamic friction depends on the area in contact.

« Measurement of how dynamic friction depends on the combination of materials.

« Measurement of how dynamic friction depends on the perpendicular force
between the two surfaces (normal force).
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Young’s Modulus of a Wire cllwl aigy Jolea giiei dpad

Sl «cllull digynl yuliin ga ellwll gigy Jolen
alljl a=1 Jgill algh daleiwl _lc ellll djad
e adihnll agdll

ould Guh ge el 3igy Joleo aill gudi - =
ddulell [dag cllull Jleailg Jghll algayll

« Young's modulus of a wire (for example) is a measure of the elasticity of the wire
.e. the ability of the wire to restore its initial length after removing the force
applied to it.

 This experiment setup measure the young's modulus of a wire by measuring the
longitudinal stress and strain of the wire according to the relation

The mathematical formula used: :aill (g anadiwnll adilell
(F/A) )
¥ =

Experiment content: (AL/L) darill aligan

Different Metallic Strings (copper, iron, and stainless ditin (Aga a1 ,gulai) daliin driren ¢lilwl
steel) attached in holder. ' " " Johll ,a

Dial gauge micrometer with accuracy 0.01mm. A0 -l @y gulid jlai i Jingjailo

Ruler 1m Ho | Jghyaphwmn

Optional component
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Young’s Modulus of a Rod

wuadl aigy Jolea guiei dipai

undll cuio pell wyhllaic Joei dgd
cililllg cliailll (o digpall Jolen apaipl s

« Aflat bar is supported at one end. It is bent by the action of a force acting at the

other end.

» The modulus of elasticity is determined from the bending and the geometric data

of the bar.

Experiment content:

aupaill ciligan

Different metallic rods in length and width (copper,
iron, and stainless steel) or (wood and acrylic)

Masses with hanger.

ylegino clawllig yghll La glalitn glina
g will) (o gl (gulilimwdigh yaall gl gulaill) go
(el sl

I-*pla P- ddgann driaen JLail

Acrylic multi clamps.

@laein elyplall (o ¢hliin
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Young’s Modulus of a Rod

==

of the rod.

of the bar.

Experiment content:

wLadl aigy Jaoleao gusi dypai

Uty At i i (g aic QyAdll pca ply s
hdll Wniin aic Jnei Agd
cililllg cliailll (o digpall Jolen apaipl s

The rod is supported at two points. The rod is bent by a force acting at the center

The modulus of elasticity is determined from the bending and the geometric data

aupaill ciligan

Different metallic rods in length and width (copper,
iron, and stainless steel) or (wood and acrylic)

Masses with hanger.

gleging clawllig yghll La glalitn gling
g wmAll) o gl (ulbilimiligl a3aall gl guolaill) go
(el padl

*alja P- ddgéuiin driren JLail

Micrometer Gauge

Jaii jingjatn

Metallic bases.
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Torsion Apparatus

elgildl culi Juei aipai

Joleng clgildl Joleo apail ayill pronipi -
cilwlid dhuwlgs dlilghuwi diaen cilwil pdall
ailwbdall ellaag clgilll gég clgildl éugljl il

Jgaill clgill i ailfia | &aialill

The torsion equipment is designed for determining the torsion coefficient and

shear modulus of cylindrical metal wires by means of static measurements of
the torsion angle and the force of torsion as well as dynamic measurements of
periods of oscillation of a torsion pendulum.

Experiment content:

Pendulum disc with 4 pins attached

Cylindrical steel wire (diam.: 2 mm, length: 500
mm)

Vertical rod

Fastening screws for clamping rod

Horizontal rod

Slot for lower cross piece

Cylinder to fit clamping sleeve

Scaled disc
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Conical Pendulum

Joai dhuwlgs apayill apalall dlac ajanil -
Jauull hgpan

D

Aim of the experiment:

To determine the acceleration due to gravity by means of a conical pendulum.

Experiment content: aill aligan

Conical pendulum

DC power supply jJniwn a7 adlh agjo
different length cables Jablll aalian allla
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Variable g Pendulum Guilall peia Jgaidl dypai

Jadll ayaly Jlanl Jleall gganllg Jgaidl Jghl
(@il iy gglndll»)

« The instrument is used to measure the period of a pendulum as a function of the
length of the pendulum and the effective component of the earth’s gravitational
field ("acceleration due to gravity”).

The mathematical formula used: :&.!p.'lllh_.ﬂ&.n . - Il agulsll

T=2m X

Experiment content: gcosa apaill aligan

Pendulum pop (metallic disc with mass 300g). (pa M- aliay iaen yoya) Jgaidl gjg

Plastic disc with scale 0-90°. 9%~ yuliany Satinll oy

Metallic multi clamp.

Metallic base.
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Pohl’s Torsion Pendulum (6 pwdll abiasAill) Jgu elgildll Jgaiy

(forced oscillations)

bl Laalgill ijgall il Julaig gulid
clgildl Jgais plaaiwb

« Measurement and analysis of simple harmonic rotary oscillation

Experiment content: aill aligan

Pohl’s Torsion Pendulum clgildl Jgaiy

DC Power Supply 0 - 20 V, 0 - 5A

punl 0--/ alga P--- jnimwn a7 jann

Connection Leads Jngi el
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PROPERTIES:OF MATTER AND FLUID
EXPERIMENTS'
dalnll '




Viscosity Coefficient Experiment dagjlll Jolen Juei aipai

Jibwll dagilaaai .

« Determination of the viscosity of a liquid.

The mathematical formula used:

aill A doadhwnll ddilell
_ 2.9.7%(py — p)
g 9w
Experiment content: aill aligan

Measuring glass cylinder 120 cm length and 4 cm ) ) -
diameter. puw € jhag pw 1P Jgh anlaj dugdl

Digital Stopwatch. Jliy aalay] aclw

Metallic balls with different diameters. Jlaalll aalian ailyjall go dcgnan

Hook Magnet 25 mm with Breakaway 19 Kg pa4 19 uaw agdl Lo 25 élga guthlien
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Ostwald Viscometer dagjlll gulidin allgiwmgi

puwl LAY cagpenll allgiugl dagjll guldn
dagjlll yulidn gi U wigiidll aagjlll gulian
Jilull dagjl gulidl padiuy jlgo ga dypsull

« Ostwald viscometer, also known as U-tube viscometer or capillary viscometer is a
device used to measure the viscosity of the liquid with a known density.

Experiment content: dayaill alighn

U-tube viscometer put on acrylic holder One end
is free and other end connected with silicon tube to
connect with Suction Device

chplaill go Job e gghgn dagjlll yulidn
JgLil Jo aehd djjewll digidl daial Jnin
lay haiill jlaa Jungil ggailwll

250 ml of an alcoholic substance (organic)

(ugrrc)aylgas aaln o Jo PO

2*100ml glass beaker Jo I L3l jau P
digital stopwatch drndj caldyl dclu

Optional:
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Archimedes Principal Experiment

U pual Legill gjgll ajaai
pean3yl ggila go gaal »
(('."IJjLLuffl.i._I__Céigi)anJlﬁ.c'll.'i'ﬁl_l_JJ.'l' .

« Determine the specific weight of a solid body.
 Verification of Archimedes principal
Determine the density of water (or any liquid sample)

The mathematical formula used: apill (A anadiwnll aduell
Specific weight = —=
pECIfIE WEI.g t - ﬁ ! B= P fluid Vobject g
Experiment content: dayaill aligan

Dynamometer 2N (Howi P apijglin

Metallic base with 1m stainless steel 304 rod. P& Juiw guliliwlll go drw go 333l o dacld
I Jgk elanll pglaall

Optional component SJuidl Jggan
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Surface Tension Experiment

clall Lkl jigill gulyd

« Measuring the surface tension of the water

The mathematical formula used: il h.'p an13Lunll dadloll
F=F F T E
-t 2 ’ ~ Amr
Experiment content: aaill aligan

Newton spring 2N. gL P LA i) gljo

Laboratory Jack Hidn el

Metallic shapes for studying the minimum surface
area.
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Hydrostatic Balance Experiment Atilimgjauall gljtall &y

lpnang dalnll ditell dalit pulial paaimi -
ailiwgyua jlgag Ligrial] gljto go ggail

The electronic hydrostatic balance is an electronic balance specially designed for
earthwork. It is equipped with a water tank, a tray, and a universal wheel. It is easy
to operate.

Used for the measurement of solid sample density and volume. It is a
combination of an electronic balance and a hydrostatic device.

Experiment content: daill aligan

Support stand. il pcly ailiwl

Plexiglass bucket
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Pascal’s Vane Apparatus SALilimgjatall gaAsLil Jlawl Guyy G

ain Il alwlallg Sagiling)ugll Jasliill aliy
cliail Jud go heallha guldy. gyl henl
Gacluny 81190 490 f al Liyg clirel
aalian aplaj Lilgl gyl gnnii dealll wclan
Jladill

« For demonstrating the hydrostatic paradox and for quantitative measurements of
ground pressure. This pressure is measured through the curvature of a membrane
and indicated in magnified form with the help of a lever multiplier. Compensation
for comparative measurements is possible. Includes four differently shaped
vessels made of glass.

The mathematical formula used: ayaill (g danadiwnll adulell

Experiment content: rim aill aligan

Level indicator Sgiwnll pngn

Double-arm lever and scale wuliiing agajo glja

Piston for transmitting forces

Sgall Jail yuian

Sealing rings (Ulga) piall alals

Locking screws for tube nozzle wgLilll aagal anlill ppolwo

Glass vessels anhj ilgl
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Specific Gravity of a Liquid Using gl plaiiml Jilull cgill gjgl!

U-Tube (U)wapa Jaai ,lc pitagilall

il (@il aaliall) Jilwl egill gjgl guei s
-U wp Jad Ll i@ Ggdl plaiwli- pglen jic
pglen Jilul cgill gjgll dingleny

« simple demonstration that allows you to measure the specific gravity of an
unknown oil using a u-tube manometer. It also gives students the opportunity to
visualize a multi-fluid manometer.

Experiment content: aill aligan

Two glass beakers 250ml Jo PO- alajll go ylileg

Metallic stand for the U-Tube Jguill ixen Jola

Ruler dajandaphwn
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ICS EXPERIMENT

s



Verification of lenses and mirrors Lilyallg Cilisasl Jiilga Gudai Gipai

dbwaeoll ilgd dwla liihoy.apill oia 4 =
.uljnllg

dnanll alwaell )il aeul yaailiany =
Opednllg

Bjedallg @aanll ol )Gl aedl i livay

diganll aAlfiallg duardall jgnll (a Guaaill =
.Q1aang dpedn alwac (o

 In this experiment, we can study the lenses and mirror laws.

« We can determine the focal length of convex and concave lenses.

« We can determine the focal length of convex and concave mirrors.

« To investigate the real and virtual images formed by concave and convex lenses.

Experiment content: ayaill alighn

Metallic Optical bench 90cm with 5 mounted to put

henagl cuin 0 dlien q. alqglh
the holder for lens. Bl e bl AL s ey

dwaell

Two convex lenses with F.L 10cm and 20cm l. gulén @10 liwac

Two mirrors concave and convex. . Jredn il
dnangdpedn glilpn

White metallic screen with holder. Jol i i clAy driren il

Plane mirror 10*10 cm with holder. Jola go puw10*10 dugiwn d@lpn
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Young’s Experiment

(Single and Double Slits) 2gajaligajiall Gaull aig) Ayjal

Sl egall agia dwlja liSoy.diaill oda _a
.cgnAll puaiy (Gib gi dals pic oy loaic ail wjo]
plaaiwly agajoll (Guirllg (Sapall Gl yape aani
puaell gl agall Jghll

In this experiment, we can study the diffraction of light which is defined as when
it passes through an edge or slit the light is diffracted.
To determine the width of single slit and double slit by using wavelength or the

opposite.
The mathematical formula used: . @il LA doadhwall ddilell
Y =——
d
Experiment content: daaill aligan

Metallic optical bench 90 cm with 4 mounted. “LiLi 9. driren dpng dlglh

Single slit with holder. Jola

1jan (Gun

Diftraction grating with holder.
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Refractive Index of a Prism Jgaunial jLulidl Jaolea grei ayjad

Jausitll Jolen yani libny djaill 0am o »
Aoyl jgubinl

JLansil @y e alajljlusil Jolen apai piy s

alpill spenll aglill aic jguninll e cgAll

Aim of the experiment:

« In this experiment, we can determine the refractive index of glass prism.
« The refractive index of glass is determined by refraction of light through the
prism at minimum deviation.

The mathematical formula used: @il A doadhwnll ddilell

. A+ o
_sing_sin(*5°)
sin 6 siu(%)

Experiment content: aill aligan

High Metallic Spectrometer, 360° with prism holder. Jguirinll Jola ii aaja #1., e L iaen wilihn

Metallic holder for the Na lamp P~ Jglat yuliliwlll go atw %_DDE;JJG]I;J-D aacld
Lnnll =)
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Refractive Index of Transparent Glass Sheet éwalapl ailpull jlu4iil Jolea guei

aalaull

plaiwl plajll (o ayp sl Jolen Jyei
djainll ughuwgpayall

Aim of the experiment:

 In this experiment, We can study a traveler microscope is used to determine the
refractive index of glass sheets by using a classical method. Glass sheets with
different thickness are used also to determine the refractive index.

Experiment content: aiill aligan
Component Jganll

Traveler microscope. ¢ljain ugawgjaln

Glass sheets with different thickness. aslowll daling glajll o ail pi

Red Marker. Jnal pld
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Liquid Lens Jilw jLuail Joleo gueil drilall Gwasll dipai

alilwll dwaell Agé a0 liiany ayaill cam g
pdy gag hugl «n» jluaildl Jolen aaailiiany =
Jhuugll ella pie egiall jlitiil daa wang ale iy

« In this experiment, we can determine the power of liquid lens.
« We can determine refractive index ‘'n’ of a substance which is a dimensionless
number that describes how light propagates through that medium.

The mathematical formula used: @il A dnadimnll ddilell

r
. Npiquia = 1+ ( )
Experiment content: Flriquid ayaill alighn

convex lens with focal length 20cm pw P-s J@ 291 Aaan duwac

Metallic base dliaen dacld

Multi clamp with moving arrow. ¢ljain paw gn diiein di4)

250ml of unknown liquid wagyen jié Jilw o jilloko.
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Sugar Prism Experiment

) Ju ddllell dwl)a lithny d&iill oda A

tha aallell gi sig jluAilll Joleng pauwll
Ly

Jaull Jglanl Jgpanll sl apailiany

jic jgyall aic jjulll gleii calil g o lidany
Jgunioll

Aim of the experiment:

 In this experiment, we can study the relationship between the sugar concentration
and refractive index and see that the relation is approximately linear.

« We can determine the unknown concentration of sugar solution.

« We can see the deviation of laser beam when pass through the prism.

The mathematical formula used: @il LA doadhwall ddilell

1 -
n = 2.00056 X sin [Ex{ﬂmd+ 60 ]]

Experiment content: aill aligan

Sugar prism.

White screen with holder and metallic base.
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Polari-Meter

cgnll ghjga yulid liidoy il oda _a
gl Jglao pie yny sall sgimnll (hdimnll
Jany .ojtayig Jawll agiil ygb dapen Jis gn
Joull Jghnl egill glhigall aibwa

« In this experiment, we can Measure the rotation of the plane polarized light
passing through sugar solution, by knowing the sugar tube length and
concentration, the specific rotation of the sugar solution can be calculated.

Experiment content: aaill aligan

Polar-meter apparatus

Glass tube with different length. aaliin Jlghl 2laj ugudil
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Polarization by Quarter and Half &HI piiill dehd pladiwl alkhdiwl

Wave Plates a12g.0 udnill gl

gglil salal cgall s i liany ayaill cam g
l&jgan Ll Hagoc Ll daan e hdauy
(6agl /1 .£/1) dpulinll daglll &5low aic . spayll
Salell jeg salell cleodll g jgh Jgai dlia
A)glldl o cgall gpa) lnaic

dalian Ligy (@Ghinll egill ulhdinl jaaa pip
lhdiwl olailg /1g €/1 dagll spaul jganll gy
halwll cgall

« In this experiment, we can see Monochromatic light falls on a mica plate
perpendicular to its optic axis. At the appropriate plate thickness (1/4, 1/2 plate)
there is a phase shift between the ordinary and the extraordinary ray when the
light emerges from the crystal.

« The polarization of the emergent light is investigated at different angles between
the optic axis of the 1/4, 1/2 plate and the direction of polarization of the incident
light.

Experiment content: aill aligan

Scaled Polarizer & Analyzer 360° with holder.

Jola

aaja M- sglj aujais whdiung Jlan

Scaled \/2 plate360°with holder. Jola g0 aago cani pali dehd

Laser source with holder. Jolagn jjll jann

Digital multi meter. Jitngal
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Malus’ Law Jladiuill gugllo Jgild (Gadai dipai

malus ggild go (Ganill liian).aipillcaa Ao
whdiun egh ¢gdg aic ail Lle (aiy sl
Jadinll egall daii gla . Jlaoll Lle Jolall
ploill cia gipo o bayh culiii Jlaall dhuwlgy
hdaiwallg Jlaoll Jluplljglao Ju daglil

F‘
—
In this experiment, we can verify malus’ law which states that when completely

plane polarized light is incident on the analyzer, the intensity I of the light
transmitted by the analyzer is directly proportional to the square of the cosine of
angle between the transmission axes of the analyzer and the polarizer.

Experiment content: aill aligan
Metallic optical bench 90 cm with 4 mounted. alitin € gn pw 9. driaen dpn dlglh
Halogen lamp with holder. Joly go (paglla alinn
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Newton’s Rings

Juxig Jalaill dwlja liihog @ipill oia A e
aldla pladiul pgiagnll dinl J Lagoll Jghll
Jigl

« In this experiment, we can study the interference and its type that is newton’s
ring is interference fringes of equal thickness.

The mathematical formula used: gyl t:'p an13Lunll dadlell
D? = 4mR2A
Experiment content: @il aligan

Newton’s ring set.

Sodium lamp with power supply and lamp housing. alinall ellheg @aalhll jana go pgiagall alino

Metallic multi clamp. Ayl Gy
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Fresnel Bi-Prism

cgAll 4 Gojal dagall 60280 pundi JU3 oo+
242 piy JAalaill gy alaiull il Jiga aic
Jalaill binil go egall janal agall Jghll

« By dividing up the wave front of a beam of light at the Fresnel bi-prism,
interference is produced. The wavelength of the light source is determined from
the interference patterns.

The mathematical formula used: ayaill f dnaaiwnll dadell

(object separation X image length) a (y.al
a = , s
(image separation) D

Experiment content: aill aligan

Metallic optical bench 90 cm with 5 mounted. wlitio 0 go puw 9. driaen ajpny dlglh

Laser diode with holder. Job eo jjil agin

White metallic Screen with holder Jol go clay agiaen AL

Measuring tape 5m

Optional component
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Michelson Interferometer

J3laill ggaulalo gulpiio

Aim of the experiment:

dhuwlgy Jahill dwlja lisoy.dipillcda g
cgill puudi piy Michelson Jalai gulidn
- G11a cni dlaj dagl dhuwlgy giclei |
ayn gludil pi, ilpo dhuwlgs deddll guaeii
Jphug Jalaill dayg anbjl daglil aic sjAl
alal Jaa e Jalaill

.cghll jannl agall Jghll aaai s

« In this experiment, we can study the interference by Michelson interferometry,
which is In a Michelson interferometer, light is split up into two beams by a half-
silvered glass plate (amplitude splitting), reflected by two mirrors, and passed
again through the glass plate to produce interference phenomena behind it.

« To determine the wavelength of the light source.

The mathematical formula used:

Experiment content:

@il LA doadhwnll ddilell

aupaill alighn

Michelson interferometer apparatus with is consists
of beam splitter, two silver mirror, metallic base, and
micrometer.

Jolhgo djedn dwac

Plan concave lens with holder.

{0 ggulajlo go Jalaill yalyio jlag ggaiy
[Auien dxcldg (puitha (pilpng ,El.Q_u".l pudn
Hngjailng
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Fabry Perot and Michelson Interferometer dgpu-SHLa g gguliila gulrdn

Jalail

pladiwb ggti-pgtha jill agoll Jghll guei -
Jgulaing agpy SHla Jalai yulido

nt:

« Understand this study and measure the wavelength of the helium-neon laser by
applying Michelson interferometer and coherence.

Experiment content: aill aligan

He-Ne Laser, 633nm 1mW clg 1n1 jingili 633 (jgui- pgilia jjul

Beam splitter: T50% / R50% T50% / R50% :cleih

Screen Holder, 64mm*64mm

64 * 00 64 : duiliiill Jola

Micrometer, 1/100mm 1/100: jingjaln

Movablemirror Holder, 64mm*64mm 64 * nn 64 ,alpn Joh
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Diffraction Grating agtall jgjan aypai

t=7_jg.njl Jahll aaai liiang .ayaill oA A -
(G4l alinnl

aalian glgll 4o ujo e djlic egill phon
gl aalinn agljaic ggl Jal spaill aall ¢angg
«ath mic Jalg walidn agn Jgh al ggl Js
Apaha

« In this experiment, we can determine the wavelength of Hg lamp.

« Most light is a mixture of different colors and the maximum for each color occurs
at a different angle because each color has a different wavelength, and each
element has a unique line spectrum.

The mathematical formula used:

apaill g dnadnnnll adilell
Am =dsing "

Experiment content: aill aligan

High metallic Spectrometer, 360° with diffraction o ) _ _
grating holder. 3¢ jgjan (Job gn daj M1 QJLC H1en wlihn

Metallic holder for Hg lamp. P Jghu guliliwil go E;U-'JJJJIE—D Al Idtﬁmbzlcm
Guilalinoll
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Photoelectric Effect

«igngigall pilill dwlpa liihn) ayaill 0dm g
slgall o éelii ailigiialyl b wpey sallg
adlhll (aini loaic ciljlll gi aliludl gi ddnll
aioiinll ciligrialill nwiad .cgall o
Aignll aligrislyl

« In this experiment, we can study the photoelectric effect, which is defined that
electrons are emitted from solids, liquids, or gases when they absorb energy from
light. Electrons emitted may be called photoelectrons.

Experiment content: dayaill aligan

Metallic Optical bench 90 cm with 4 mounted. alitio € go pw 9- driaen dipny dlglh

Optical filter with holder (blue, green, yellow, or- L Llaip  pant, paal, 4)jl) Jola go (s pay auiiyo
ange, and red). ) . - -( J_n:ﬁg

Power supply, 0-3 V/100 mA. junl ol / clga P- aaliall jann

Connecting cable. Jngi el
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Liquid Crystal Electro-Optical Jilull sjglull Ligiagpasll spadl puiill

Effect

Shadl siainllapailiibn).aaill cia A
alolenllg Jilull Jliuyyall diel ilygall
QUlill@uinill aga atiell aga Jin duuill
.)aillg

Jilwll sjglll gayell Swlwill anll apagi

cgall apil spill joliell e nagipi =
wugllo ggildl (Gaaill dpaig ahdinall

Aim of the experiment:

In this experiment, we can determine the electro optical curve of liquid crystal
sample and main parameters such as threshold voltage, saturation voltage,
contrast, and gradient.

Demonstrate the basic principle of liquid crystal display.

Some other elements are provided for polarized light experiment and verification
experiment of Malus Law.

Experiment content:

Optical bench Current meter

Analyzer Connecting cables

Semiconductor laser

Voltmeter
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Demonstrator of Holograph wlpaglgall (il i jlag

Application

aiLli yg0 Jliil axus aags Ol jlgall 1ap) ghoy -

Jill aleydll
Aim of the experiment:
» This apparatus can demonstrate how to produce laser hologram.
Experiment content: aill aligan

Semiconductor laser.

Polarizer

U-Shaped fixed bracket
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Holographic Experiment

Sl puanll pgnill dwlpa liibny, dyaill caa A
agigall pjall aalsill ge qilill Jalaill fan e anie)
Hlall dnjag dreqypnll dnjall (u Jahill uaa Jrawil

Jwihung Lle (o gils o dwaeinll)

Jghllg ¢lwilll ailnglen Ll Jahill gaa (§gini -«
(HLAll anjal

allngall oluil jjil 0da gjlaill dcgaan pavimi =
aldlig dunale aleyill anidli jgn algil cgall jann4
Jiauwill hiug Lle

cliy dalc] gany , ella Jl adlayll ynylgigiga aagl
JAulll cgall @lhwall aleyill aglli dwalell ajgall

nt:

In this experiment, we can study Holographic photography which is based on the
interference principle resulted from the coherent superposition of optical beams.
to record the interference fringes between a reference beam and an object beam
(reflected from an object) on a recording medium.

The interference fringes contain the amplitude and phase information of the
object beam.

This experiment kit employs a semiconductor laser as the light source to generate
reflective and transmissive holograms on the recording medium.

a photopolymer plate. In addition, the recorded reflective hologram can be
reconstructed with white light.

Experiment content: aill aligan

Semiconductor laser.

Beam expander.

Small object.

Optical table.

‘E0244050900 - 01016322246 - 01065101051 - 01099973559 @ 01117293405



ELECTRICITY AND MAGNETISM EX-
PERIMENTS
aruthlieallig aujill gyl
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Magnetic Moment

gc fingblienll Jc duuyhlionll pjoll g
Juwhlion gig pila].aip] cuihi Gih
Sl e gualian guyhlien ojc log]
ellil apnghlienll pgjell ¢la duwdall gljall
e laicl s il apyl @i alughlieall
Jrnjell Ju aais ]

usill ggilé gn Ganill 1aa plaiwl lihn) s
dwuhlionll agall swasll

Aim of the experiment:

Magnetic moment affects the magnetometer by deflecting its needle. If two
magnets with different magnetic moments are placed on both sides of the
wooden arm, the magnetic moments of those magnets deflect the needle with a
net deflection depending on the difference between the two moments.

The mathematical formula used: apill A dnadhwnll ddilell
M ‘o (dZ _ 12)2
—cotf = ————
H 2d
Experiment content: aill aligan
Scaled magnetometer (360°). @23 M. jitnghlien

Scaled wooden base 1 meter. Ja giphwo layle cuin jin | Jghy it dacld
p0- Jghi danlg
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Meter Bridge

plaiuulgad.ngLﬁ.nle_niﬂdpyuﬂi\JIﬁ_m_Jb_ll .
wulwa jilngilala go dpinll Ajhidll adiyh
Aihidll qily gu il gjlgi pggany sin 1 cllng

il Jungi dwljal dhidll oaa pladiwl liihn) =
.Sjlgillg

&

Aim of the experiment:

« A classic method for determining the resistance is using a meter bridge method
with sensitive center reading galvanometer and 1 meter wire with current balance
concept between the two sides of the bridge.

« We can use this bridge to study the series and parallel connection.

The mathematical formula used: @il A doadhwnll ddilell
R |4
zZ 1,

Experiment content: aiill aligan

Meter Bridge with set of 1 meter long with sliding il o dehd e djlic L aqg dgjinll dpaiall
contact on a scaled bench and two small plugs in " da jandphwma e dJ_‘LLI 4llj 8—0 finl Jgh
board. ' ) Jinl dgb-'

DC Power supply (6V/3A).

ol W alga 1 adlih agjo

Set of different resistances. dloglanll o dcgnan
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Tangent Galvanometer

Joll dadr agani lido) pillcra g =
aliil it aln jic poy jLill g i quihlienll
g0 duuliin 13& énib (gaig Sublien Jlan
Gilli plaail piy .caloll alal 2acg jlill dau
ddlh janng alaloll o walinn 2ac go aldln
paAiwig Suublienll Jlanll aigil Jaeill Jild
Jblwal alalall caniin A dagagall dlngdll
Suihlionll Jholl aa

« In this experiment we can determine the magnetic field strength. As the current
passing through a coil, magnetic field is produced and the intensity of this is
proportional to the current intensity and number of coils turns. Three coils with
different number of turns and adjustable power supply is used to generate the
magnetic field and a compass located in the middle of the coils is used to obtain
this magnetic field.

The mathematical formula used: >RB @il A doadhwnll ddilell
K=——

N
Experiment content: drill aligan

Complete tangent galvanometer supplied with coil o _ S
2/50/500 turns. dal 0--/0-/F calni agjn JAll jitngilaly

DC Power supply (15V/2A). (juof P/ cilga 10) paiwn jLiadlh

Digital multi meter. Jaein ,ndjalac
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Light-Dependent Resistor (LDR) LDR dLigiall daglaall

tanieall dnglaall jnall siiall Jlc dyeill
cgall e

« Recording the characteristic curve of light dependent resistance.

Experiment content: ayaill alighn

Metallic Optical bench 100 cm with 5 mounted i1 9. dtiaen djjn; dlglh

Halogen lamp with holder Job en (paglla dinl

Digital multimeter
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U< ailill aall glajla dypad
ilghuwi wla 4 jli jgpa

.alganllg Suuhliongygall ¢l ¢saln aldy =
ailal ¢l sgili wln , dal 0- gn (Gwlwl wlo

Faraday Induction

Aim of the experiment:
« To demonstrate electromagnetic induction and transformer principles. Primary
coil with 500 turns, secondary coil with three different turns. Coils are wound on

molded pipe and are provided with 4 mm safety sockets.

Experiment content: dalll aligan

3 secondary coils with different turns aalian alaly aygili alalo P

Cables Jungill il
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Measuring magnetic field of an air coil clgall wlal Luthligall Jlaall gulis

t5u.14_]:1|.i&n.|lleal.n.llt':'l.u.llpI.i.ii\.n..ll,t':'l.ua,.'l'JIo':ﬁ)tr,(il

Cylinael L Jghll juei aua Jan) Lilga wlal

N alalll o

Jighb clga walal B quiblienll Jlaall guldl =
Jadll il allas

- Hy Sublienll Jlaall cyliaaqil - -

Jgan Jgh e swihlienll Gaaill aalia gubdl
alighll cilalnll

« In this experiment, we can study the magnetic field of an air coil in which the
length L can be varied for a constant number of turns N. For the magnetic, field
the relationship

« To Measure the magnetic field B of a long air coil as a function of the current L.

+ To determine the magnetic field constant .

« To measure the magnetic flux density along the axis of long coils

Experiment content: aill aligan

Solenoid with holder with variable no. of turns.

Tesla meter MCP 200mT
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Magnetic Field of Helmholtz uthligall Jlaall el dyai

Coils jilgRAnlia Jrala e ailill

Sill alalall yald cuifi & Helmholtz aldala =
13ago luhlien 1lan algi adyjhy lgeng pl)
Jlanll 6gd quwliii jui Guhi aic lgiy qlell
Juillg alalnll _a aljgall 2ac gn quuhlionll
(0 Helmholtz Coils alac| (gail .lgile (Gihnll
Suihlien Jlan pagil jlun e gritin gialn
cuwliall Jnall juni pi) .alaloll gy aogo
Jlwoll e Helmholtz cilalnl

t:

Helmholtz Coils are a special arrangement of coils that are placed in such a way
as to generate a very uniform magnetic field between them when a current is
applied. The strength of the magnetic field is proportional to the number of turns
in the coils and the current applied to them. Helmholtz Coils setup consists of two
field coils mounted on a track to provide a uniform magnetic field between the
coils. The proper separation for Helmholtz coils is marked on the track. A pair of
precision coils and 400 turns of wire are wound on heat resistant former of about
150 mm diameter.

Experiment content: aaill aligan

Helmbholtz coil

Digital Multimeter

cables Jingi elilul
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Current Balance wiln lc dpigall duuhlisall agall Jaei

AR JLui at pay

Swihlion Jlan (A Lilygs jui glii] pll Loaic
Jic yuthlion g Jngall 1Aa pyniaic Jngall
wle lagnc ellull jlii olailg glaall 4gaa Jau
Ll apgall agall dhailo liiany ,uihlioall
olail _lc anioi ellwll e dgdall alail ¢llull
agdl agdll oda Lowiellnll La Lygall il
jiygd

nt:

When an electric current flow in conductor magnetic field is produced, when
pass this conductor in horseshow magnet and the direction of current of wire
perpendicular to horseshow magnet we can note force acting on the wire the
direction of the force on wire dependent on the direction of current flow in wire
this farce is called Lorentz force.

The mathematical formula used: a1l (4 @oaakwnll ddulell
Experiment content: F = BIL aaill aligan

Horseshoe Magnet Jlnall dgaa guihlion

a holder for wire frames

el ailjing Jola

Power supply 0-30 V/5 A

junl 0/calga P.-- dalhll jann
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Transformers

Salnlljlghy Jglill pléanll Lajlgall puionipi -
e.CLD.DLIJ.CIU.DLCIJLIJg.E)g Cilganll dpunblwdll
lnailag.adann wld gn U wpn Jam e
len ld Jyauhil po 1O x B gryc ghiny
pguinlill ¢liluw o Jolb.pn 1€ x -0 paay
g0 glisha alljll ahla auii glhd go Juaill
1alg wajh 20 pn MO x MO x 10 lgin J4 .Hancill
ddlag peall cund Jgudl  hgpan Jaub e
opan piy wdi Lle LA dancdll Sgini . Juhill
SA95 glei 331 Yghlly

%

Aim of the experiment:

Apparatus is designed primarily for demonstration of the basic principles of
transformers. It consists of a laminated U-core with laminated I-core, both with

30 x 25 mm cross section to form a closed core of size 105 x 140 mm. Heavy
aluminum alloy stand with removable clamping rods, 2 pole pieces, each 65 x 25
x25 mm with one end cone shaped, to accept support rod and shading ring. Poles
also have a hole drilled through lengthwise to take a light beam.

Experiment content: aiill aligan
Transformer apparatuse LA@all Jgaall

AC power supply Cuga 10--11)in aa11gjn
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Thermocouple Experiment (&ujlpall aialgajull) Juls gapiill dapai

agdllg dwldanll @)l aaya Ju dddell waliial =
Lt ditagonill (e aailill dyljall dedlal
aaell gjljp aaya yaail  »

To experimentally find out the relation between the measured temperature and
the thermal electromotive force generated by the real thermocouple.

To determine Seebeck coefficient.

To determine room temperature.

Experiment content: aill aligan

Hotplate

Thermocouple K-type 0-1000 degree

Glass beaker 500ml 10 500 i Ll (4o cleg
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Dielectric Constant with (Gl guli ),t,.iu_ paall Jjsll culi guei

Capacitance-Meter

€oclggll Jjell cyli yaailiiany dpill 0aa g =
Jujlgio Jiagl plaaiwly clilipadl gi alajll €9
Geuwll gulidn plaaiwl (w@ivns) (Jilgjen

« In this experiment we can Determine the dielectric constant for air €.and & for
glass or acrylic sheets using two isolated parallel plates (as a capacitor) using
capacitance meter.

Experiment content: dyalll aligan

Two aluminum isolated plates. wagulll dalog Jlgjenll ig__[_i_g_ljjl U0 glgl

Acrylic and glass plates. cuiing alajg eluly jar algli

Connection cables. gloill adle Jungi ¢l
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Dielectric Constant with High ilpaall giell cyli guiei dpai

Voltage Power Supply (a@21 dyllc dyjliay plaiiul)

€oclgpll Jjell culiapailiian) ipill 0da f

Jujlgin gragl plaaiul ellyaill gf Jlajll €9
gl agall lle ddlh janng (waiand) gilgjen
aljlell aalall

« In this experiment we can Determine the dielectric constant for air €&and & for
glass or acrylic sheets using two isolated parallel plates (as a capacitor) and high
voltage power supply to charge the dielectric material.

Experiment content: dalll aligan

Two aluminum isolated plates. wagulll dalny Jugjeall pgrialill (o glgl

el

Acrylic and glass plates. (Liing alajg elilyjai algl

Digital multi meter UT39A.

Jaein ,0djalac UTH9A+
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Electric Field Mapping

iLpaall Jlaall hghs pu)

puy Ju go Lilpgall Jlaoll gailns dwljal -
Jlan hgh clitilg agall d)glwin hghall hilp
adlinll aliadl aligail ilygs

« to study the characteristics of the electric field by mapping the equipotential lines
and constructing electric field lines of various charge configurations.

Experiment content: aill aligan

D.C power supply (0-15V/1A).

jpunl I/ algalo-- jniwn a7 jann

Acrylic Plate 20cm*30cm NP *pub- el plalll (o eleg

Electric Field mapping sheet Lilyaall Jlanll hgh puw) dd)g
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Coulomb Force Experiment

ayiligygall agall (ieig pglgs Jgild Guani =

 It's an experiment of a new process directly measuring. coulomb force by high
voltage on the parallel plates electrode and an electric balance beam. It's very
easy. way of verifying coulomb force

Experiment content: aiill aligan

Micrometer On Slide

Balance, 0~310g, 0.01g

Kilovoltage Power Supply, 15KV
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Waltenhofen’s Pendulum (Eddy Current) S oiaall Slyhitil, GasT A

Jolia Joc abild Waltenhofen (Jgaiy paaimg
apilig arnlgall ciljlill

« The Waltenhofen's pendulum is used to demonstrate the working of an eddy
current brake and its effect.

Experiment content: dalll aligan

Waltenhofen’s pendulum Jagaiillg Jgaiy

Stand rod, 750mm VO- . ,iren ..

Horseshoe magnet JYlnall dgaa yuihlion

Pair of clamps elliinll 0 agj

DC power supply unit 20 V/ 5 A ol 5/¢ilga 20 jpniwn jli éadln 2gji éaag
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Hall-Effect Experiment

« Determine the Hall coefficient Rx.

Experiment content: daalll aligan

Semiconductor specimen

Power supply for Hall sample

3 Multimeters (for sample, Hall voltage, and magnet current)

Connecting cables
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Hysteresis Loop Experiment éualiill apilall aypai

Auuhlionll algall g daialsill aplall Gwljy =

nt:
« Study the hysteresis loop in ferromagnetic materials.

Experiment content: daill aligan

Couple of coils to produce hysteresis wihligall Jlaall i liid cilalall o glagj
Power supply Joiwn A adlh agjn
Multi-meter Glwlall 2aein
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|




Boyle’s Law Apparatus

pll gy ddlell paal Jigy jlga pasiuy - =
a)ljp @ajaaic clggll go phan paalhaonllg

Aim of the experiment:
« The Boyle-Mariotte device is used to investigate the relationship between volume

and pressure of a sealed volume of air at a constant temperature. It confirms the
law of Boyle-Mariotte.

The mathematical formula used: aill A dnadimnll ddilell

PV = constant
Experiment content: dalll aligan

Pressure gauge hon Alac

Safety valve

\

Main cylinder apuy il dilghwill

Scale dilghuwl lc ajai
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Amonton’s Law

Aujall gin pie gilwll gydll dilgi s
hon il &)l gulidn (giignl pgie (Suijall
yli panaic aijlin daja go Uapb culiiy jlell
jlell ajlja dajag henll (i ddllell wpei clal

Jgiigal ygildy

Toward the end of the 1600s, the French physicist Guillaume Amontons

built a thermometer since the pressure of a gas is directly proportional to its
temperature at constant volume. The relationship between the pressure and the
temperature of a gas is therefore known as Amontons’ law.

The mathematical formula used: daalll (f dnadiwnll ddlell
PaTl

Experiment content: aaill aligan

Hotplate Alaa glhw

Small Gas reservoir. Hen jle glja

Stand with clamp. clwloll gno (Jola

I
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Electric Heat Equivalent (Jga Jg-ild) arilipasll d)lpall ; alan

(Joule’s Coefhicient)

Liljall sienll dwljal dijaill 03a cnaail
0yail ainadimlg )il Lilygallalanll
Ly i

ddlhll Jugai piy . ilygalljLill jgyo dogldn aic =
Ayl I ddlypgall

This experiment used to study the physical meaning of the electrical equivalent of
heat and used to determine it experimentally.
When electric current pass-through resistance, the electric energy is converted

into heat.
The mathematical formula used: @il LA doadhwall ddilell
= w_ vt
Experiment content: Q (myS; +m,S;) (T, — Ty) aill aligan

Isolated dquble walled ca.lorimeter the outer made g0 gginn 2l jlaall 3gajo Jjc jowmn
from aluminum and the inner made from copper. ouhill o gginn 131allg pguinlill

Digital thermometer 0-100C agio @aja .- Jlita)d jingopi

Digital Multimeter. guliall aaein

Stopwatch. caléy) dclw
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The Specific Heat Capacity of aylpall il &dypay deegill djlpall Joisi

Metals by Mixing Method

aunll dalall drcgill dylpall dewll 222i Apill naa Up .

Nalki|l

aaya gayl duiglhnll gjlall dns La dicgill dylpll douwll -
.Qigin daja | Aalall dlis dang a)la

Stll gl dns gla.aalivo djlpp alyjar gialo hlbaic «
dalall lgnini sill A)ljall 4n4 (§,gLLu.'|'ung‘JI talonll lpthei
:adllell plaaiwl liihnig gpaill

« In this experiment we determine the specific heat capacity of solid by mixing.

« The specific heat capacity is the amount of heat required to raise the temperature of unit mass of
substance 1C°.

«  When two substances of different temperatures are mixed, the amount of the heat given by the first
substance equals the amount of heat taken by the other one and We can use the relation:

The mathematical formula used: @il (g anadiwall aduell
MC(T—T,) = (my€, (T, —Ty)) + (myCo(T, — Ty))

Experiment content: aill aligan
Isolated double walled calorimeter made from stain- Gulilindl go gginn gljaall agajo Jjc jown
less steel. o i

Shots of different materials.

(pg4inglig yulai) daliin galen yo

Steam generator. Judl ale

Rubber connection.

hlhall o cilng

Digital balance 2dig. pl}20.01 ,0d)gljuo
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Lee’s Disc Experiment Sl Jungill aiya) dalal dyljall diluagill gulpil L galyél dypai

Jueil lgnlaiwl pij dyai La ) goldldpai s
Jingill diny algall gaey dyylpall dlingill

dajen aic (dpladlg lajll cuinll) Jin sl

algall ellil avibijtall yalgall yasy

« Determination of the thermal conductivity of (wood, glass, and acrylic) discs by
Lee’s Disc method.

The mathematical formula used: @il A dnadimnll ddilell
_ Mc (dﬁ') d
dt/g=6, 01 — 0, apaill clighn

] )
Experiment content: r

il 4o a8)¢ g alic 29 ) ol acgaan
Lee's discs set J-LDQ-DJ-L'J-' o ey ‘:LD-Ijl Al=Hg Jb—'—“ LJ—-D-D L&y
Angopilldaia ay Jnaio yulill go yojd go

[Bwlid alpall dalall i1 grgig.

2 digital thermometers, Jlituall jingopill go P

Glass Beaker cloll ﬁ waj g9
Rubber connectors BAlanll o allng

E0244050900 - 01016322246 - 01065101051 - 01099973559 @ 01117293405




Searle’s Experiment Il Juagill @aya dalal dyjlpall lungill gaeil Jpw dypai

Jueil lgoladiwl pij dipi o Jpw dai s
daajen aic guhaills Jaleall djlall alingill

Jaeall elal adbjall algall s

« Determination of the thermal conductivity of metals with known physical
parameters by using Searle’s method.

The mathematical formula used: @il LA doadhwall ddilell

B ‘l‘MCd[BE — 94:}
-~ mwD?%*(8, — 6t
Experiment content: aill aligan

Copper rod with fixed length and diameter fixed dhiih Jala cuin culi ghag Jgh Gwli wna
inside case - - T jal A IU_D

4 digital thermometers, Jliuall jirogopill go €

rubber connectors, beaker to collect the outer water clall 80:” LAl )92 20 hlholl o cillng
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Determination of the Specific Heat Capacity
of Liquid (Newton’s Law of Cooling) gl 3y il ggild

paall guai logl gralivn gulil ejlicl agn -
A Ulengig grgilivio giyewn (A glagago
A glall glada ggay pisgall wlell yuai
Crlilll (L4 1a] galg il glun dgilill
Glhi guai _a lapg dylall daja gudi logl
Gy Lalihn lidg glapeiug logila.ajlall da)a
Sgiay sall Jilwllg agcgill ajlall g lngalial
glagal Jai Jaen alg . Jlci 41330 ajlp e
Sglwi clollg C Jilwll ducgill d)lall g3 .4l
lighun cloll _a &jlall 264 Jaen g4y pilaalg
aylall ana gla lal ikl g éjljall 166 Jaen
@ Al 4 = cloll dhuwlgr Aagdanll
Jilull

Jbwll drcgill &yjlpall Gemll ajaai.

Consider two different liquids with the same
volume contained in two similar calorimeters
and placed in the same atmosphere, and then the loss of heat at a second is equal for the

two liquids. But if the two liquids have the same temperature and cools in the same range of
temperature, they take a different time because of their difference in specific heat and the
liquid with has a higher specific heat, has a lower rate of heat loss. Let the specific heat of the
liquid C and for the water equal to one, then the rate of loss of heat in water is equal to the
rate of loss of heat in liquid, So The quantity of heat lost by water = the quantity of heat lost by
liquid.

The mathematical formula used: @il LA doadhwall ddilell

(m;C, +m1'£'zj _ (m,C; + mz'L']

Experiment content: ‘ t) axlll aligan
Two Similar Calorimeters fitted with lid and cork clhe) aagjn dayliminll il yeunll (o gLl
that support the thermometer with a container to a Ln.am_ngJ clilgné Ji Al gulidn glocay (ilag

put them in for heating.

(Rl

Hot Plate. LAl pas glhw

Stopwatch. calayl éclw

Scaled
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Linear Thermal Expansion Lslghil 3anllf J8ian jiicl dijal

SJAdlaanill dwlp litn) dyailloda A
Jaenll

clianl sl 2anill Jolen apailiian) s
lanll pglanll Adgallg gulaill) Jaleall
(pouinlillg

« In this experiment, we can study the thermal expansion of the metal.
« We can determine the thermal expansion coefficient of different metal (copper,
stainless steel, and aluminum).

The mathematical formula used: @il A dnadimnll ddilell
1 AL \Where: a is the expansion coefficient (the unit of a is
= rar 7 oK)
Experiment content: aiill aligan

Metallic rod with fixed length and diameter made ulail) 4o gginn culi jhag Jght iaen wnd

from (copper, stain less steel, aluminum).

(nguinglillianll pglanil Augall

Hot plate. LAlpas glhw

Digital thermometer 0-100 C @ygio @aja I~ Jlita)d jingopi

Beaker to collect the outer water. clnll gnal alaj (§)ga
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Melting Point of Wax LIl jlRnil Glhai G

J0 gouill jlgnil d2)3 331i il 0da a
vall glall dya ag al galall afill (Siain
allall Ll dadnll allall go daloll laaic poii §
a)lall Lle jlgnill dhdi ajaai anie) .alilull
6aag jieil diglhnll 4ylalljladn ag dinlall
Jga syl alb Ll dllh go Lo dalo o (pa 1) dlis
Jlgnil dhdi yulid gany clial lgiha ao)a el
anli awa gylall @y ggai Sall eqall LA dalall
Jieinll adgll gn

Aim of the experiment:

« In this experiment, we determine the melting point of wax from its cooling curve
which is the temperature at which the substance change its state from solid to
liquid. The Determination of melting point is based on latent heat which is the
amount of heat required to change a unit of mass (1gm) of a substance from one
state to another state without changing its temperature. So, the melting point of
substance can be measured at the part where the temperature is constant with
changing time.

Experiment content: aaill aligan

Test tube 20cm in height and dia. 4cm

Hotplate LAlpaa glhw

Digital stopwatch.

Paraffin wax Jualpy 8—0-“-‘
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Latent Heat of Fusion of Ice alill jlanii dialall élyall

Sgi jewn A lill go dpen dinh gig piy -
clollg ., ayall Jis aayen JuA go .clall Jc
glga 2y aqilill &lall d9)a j19ig .« jounnllg

alill jlgnidl ainlall ajlall e jgiell pir, agall

« A small amount of ice is placed in a calorimeter containing water. By knowing the
masses of the ice, the water, and the calorimeter, and the resulting temperature
change after the ice melts, the latent heat of fusion of ice is found.

Experiment content: daaill aligan

Calorimeter

Digital balance 2dig

Optional component
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Latent Heat of Vaporization clall priail dialall élpall

cloll juil dinlall djlall yaail -

 to determine the latent heat of vaporisation of water

Experiment content: aill aligan

Calorimeter 1g1j0 jeun

Digital balance 2dig -1 gljn

Steam generator L e
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Seebeck Effect

t:

Weld tail ends of both copper coil (Cu) and bismuth coli (Bi) or bismuth coil and
antimony coil (Sb), and there occurs an electric potential difference and flows
electric current when it's heated on the linked spot. It's called the Seebeck effect
because of those electric current flows on a closed circuit by a voltage from a
thermostatic difference.

Experiment content: aill aligan

Main Body

Cup
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Stefan-Boltzmann’s Law Sl gleunll Jlojilgy-gasiu Jgild &y

adalall cuuliii lojilgy Olagiw (gildl laag s
daluin daag J4al aguwill puall (o dielinll
punll éylja @ayal «dsyi» yull go cidgll éaagg
Ll LAY alln (lojilgs glajin ggilé adlhall
arhuw jghy Sall «Salogll» pually ouy
Jal agall Jghll e Jaiuo yolniol Joleo
«Salagll» punall Jiini piy dyaill 4 .231g go
yn24 pis sall aaginll gbnnll hgr Jild o
A)lall aajal allas ain ddlill ¢ileiil

» According of Stefan-Boltzmann'’s law, the energy emitted by a black body per
unit area and unit time is proportional to the power “four” of the absolute
temperature of the body. Stefan-Boltzmann’s law is also valid for a so-called
“grey” body whose surface shows a wavelength-independent absorption
coefficient of less than one. In the experiment, the “grey” body is represented by
the filament of an incandescent lamp whose energy emission is investigated as a
function of the temperature.

The mathematical formula used: dapill LA aoadiwnll ddulell

T=2?3+% trz-l-il-B(R{tj—l)—:r

Experiment content: aaill aligan

DC power supply (0-15V/2A). jual P eulga 10-- pniwa i dyjliag

Halogen lamp with base. Jd1en Jnh ii Saloj iiiii i Jooi (paglla drnl
Digital Multimeter. (Hingal) gubdll Jaein
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Leslie’s Cube

Sl gleail il aeao

Jgo Sl gleiildl gaaal it wean padiuy - -
Jailnag aiglg ajjljn dga A dllas gakw pua
Jld clher wdgan aeso ga il (ebn .aahu
oulidn Jaay daiag skl clall aunl alljl
SJIP peidiinn gi ajln

« The Leslie's cube is used for investigating heat radiation from a hot body as a
function of its temperature, color, and surface characteristics. Leslie's cube is
a hollow cube with a removable lid for pouring in hot water and openings for
inserting a thermometer or thermal sensor.

Experiment content: aill aligan

Leslie’s Cube. Ll uean

Thermopile with metallic holder. 1120 Job eo (@)l peiinn) Jibgopi

Connection cables. Jngill el
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Peltier Heat Pump

dialain peg aybliin ddne (g puili éjljall A0

anll siloyn cliil ciagll jgpns ajlall @)1 Jrouwi -
cuwyillg

adlhll Joleng aiilgall adlhlig apillg aiaaill
LHclasllg

cluw Jolen -

Jingi cuy glall Al Jgo aaa. jyil pili -+
il paic dhunlgy dylpall

Sl dingillg gylpall Jai allolen

oo Jreniill agag (sl agall aniey s«
O)lall daja wadlisl

+ Peltier heat pump in symmetrical and asymmetrical operation

« Recording of temperature over time during pumping and settling phases

« Heating, cooling and electrical power, power coefficient, efficiency.

« See-beck coefficient

« Peltier effect, Joule losses, heat reflux due to the conduction of heat by Peltier
element

« Heat transfer and thermal conduction coefficients

« How the thermal voltage and operating voltage depend on the temperature
difference.

Experiment content: aill aligan

Transport case Wiring diagram sketch

Stirrer unit Digital thermometer for “cold side”

Connector for power supply

Recess for stirring rods

Peltier element Stirring rod for “hot side”
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Temperature Measurement Apparatus yaulin dplea) djlpall alaja gulid jlaa

(&)l

aeiliull Gjhll 30 12c apAgil jlall a3y yulid G1Aio plonipi
alijldng dplenll Jilug pagig dyliall daja gulidl pladiwll
aunlin yulid ajgal Ll jgiell gany clial daalianll Gpall adall
U0 el jlgh] gany cunl aljiall pagi pl) .Giteo aldyhil
aalnyl .aylall dagajall anhil @ gl J4uiy ¢aai il claadll
aylall aya gulid dlung pagil daagll plasiwl gang.ella
A4l 823g (0 dpugill 8aag!l g4l sl wylai ga Lgolatiull
ploag.gpallg .Jgalwll cloll ploa e (sginidlglhll e dirin
ailalan|g . dylpo dund) élalg Jilsgopi/ Lad) éjl pulidog Qlill
lAgjn aglhe¢ (gal jlgin (Gjga go Jalwll clnll ploa jgais .ddlh
cloll gap0 pagil yaasinll clall ghd .anan i 6iagl
e grawill dang Jobii(Guij po V1- sgall heall aic Lloall
Oadljll gyl ll aaiag a)lall aaga A Jaeill Jld sl paai

nt:

Temperature Measuring Bench is designed to demonstrate several commonly used methods of
temperature measurement and provides the means for calibration and accuracy comparisons of the
different methods, so suitable measuring devices can be found for particular applications. Features are
provided so that several faults commonly occurring in thermocouple systems can be demonstrated.

In addition, the unit may be used to provide a temperature measuring facility for use with other
experiments. The main unit comprises a bench mounting console which contains the hot water bath,
furnace, ice bath, a digital resistance thermometer/thermocouple instrument, and digital thermocouple
instrument and power supplies. The hot water bath comprises a Dewar flask whose lid is fitted with

a combined heater stirrer unit; low water cut out to provide boiling water reference at760 mm Hg
barometric pressure. The heater unit incorporates an adjustable thermostatic temperature control and
over temperature cut-out.

Experiment content: aiill aligban

Metal table 50 x 70 cm

V. x 0. duiaen dlglh

Mercury thermometer

AL j Jingoyi

Thermistor temperature sensor PT 100 PT 100 Jgiwn}ill ajljn daja jlewmiul jlaa

K-type thermocouples

K g9l g0 Julagopi

4 voltmeters

4* Jipngal
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Mechanical Waves (Meld’s Experiment) (alin dupai) drarilarall Gilagall ipai

dlagoll dwljy ga d&ypill oda o waagll o«
.dagdgnll

achug jliadl o) gu ddlell &ipill oda ahgi =
bl a aulill déagall jlLiiil

t:

« The aim of this experiment is studying the standing waves.
« This experimental setup shows the relation between the frequency of vibration
and velocity of propagation of stationary wave in a spring.

The mathematical formula used: @il A doadhwnll ddilell

Experiment content: f? @il aligan

Mechanical Vibrator with max input 6 V, 1A. i 1 clga s, il [

Clamp and pulley aya1g elui

Wooden ruler 100cm - Jahu 3] (o @)l
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Mechanical Waves Using Function algo plaiiwl diayilarall Glagall dpai

Generator (Meld’s Experiment) (alin @ypai) Al

dlagnll dwljy ga d&yqill oda o waagll =
.dagdgnll

dcywg jli@dl ) Ju ddlell il pdm aagi =

bl a aulill déagall jlLiiil

« The aim of this experiment is studying the standing waves.
« This experimental setup shows the relation between the frequency of vibration
and velocity of propagation of stationary wave in a spring.

The mathematical formula used: aill (A doaxdiwnll ddilell

Experiment content:

auyaill ciligan

Function generator 2MHz jipalun P abihalgn

String hiall go djal

Slotted masses of 20 grams total 100gm with hanger | " £€303.04 plab- aagaiall Jlaill go C'-Cg-Dlln
pla
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Speed of Sound in Air (Laigh duguil)elgall 4 gl dopw i

(Kundt’s Tube)

alagall Gy (e haa pniiy clggll A agnll
Qanaill g0 puuall a4 Lgua ggaii Sill ayghll
JLniill alail A Liljg ilas
23 2221 gany dagall 4553 gailnd pladiwly s
Adll g dagnll dcpug

« Aim of the experiment:

« Sound in air propagated only by longitudinal waves in which the particle’s motion
consist of oscillation back and forth in the direction of propagation.

« Using the properties of wave motion, the frequency, and the speed of the sound
in the rod can be determined.

The mathematical formula used: dapill L aoadiwnll ddulell
2L
A=— , C=fA
Experiment content: n aiill cligan

Scaled acrylic tube i jan elpladl o aguif

Speaker abgall Jlwjd dclow

Digital oscilloscope 50MHz o 0. Jlitay abiaa pul)

Connection cables Jngill el
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Velocity of Sound in Air by

Juipl wgtil dhwlgy clgall a agall écpu

ailagall Yahijlghy gtifl gkl panipi -
uliin () wgl Jo jlgall ygail duigall
0o gaay Al eleg Ll ggalun wgdil jic Jnia
.cloll agnc ¢laijl hia alila

%,dag.njld_cnunpif]d.!pﬂlniapajiuﬁ .
clgpll

Resonance Tube

« Resonance tube is designed to demonstrate interference of sound waves. The
apparatus consists of a resonance tube with a scale which is connected via a
silicone tube to another vessel with which the height of the water column can be
adjusted.

 This setup used for determining velocity of sound in air

Experiment content: aill aligan

Resonance tube with scale 100cm and rubber stop-
per

a3lawg pul-- guliang & plaul go gy agil

Horizontal clamps Lguifll Aadl elyliin

120 cm Stainless steel 304 rod p.g fanll igLﬁ_n_II Adgall o i IP- cnd
Beaker )92
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Wavelength and Frequency of
Sound with Quincke Tube

B o ment

ug.ul pladiwl Ggall dagig ,_.,:lg.nJI Johll

dijgs

gtiago Jl gien 2yl diign dago puudipila) - s
Jghll ulws ganall gad dighall alagal
aralh (o Laayig dlignll dagall ogall

If a sound wave of a particular frequency is divided into two coherent
components and if the path of one of the component waves is altered, it is
possible to calculate the wavelength of the sound wave and its frequency from
the interference phenomena recorded with a microphone.

Experiment content:

auyaill ciligan

Quincke tube.

Speaker.

W Jai Lle giiguil e 8jlic gag eliigh uguit U
loane) gc lnalna ganig yaell lnaney (glilnio

dvignll cilagall Jluyl dclow

Oscilloscope 50MHz

HHalio 0- abih pwl

I

Metallic base

eliigh uguill Job
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Sonometer Experiment

paiwall jlgall .ail Ll fingiguwll cyyei piy  »
huall e ilill agnll 23y Ju ddulell Gl
Jgb daag Jal dlisllg Jghllg Jigillg opdiaic
aaalgll dagnll g aignll Jlii] piy igl o
hpll g aajeinnll

ani (pen cl Jghg 2l (o dduell dwljal =
Jsingigull gulidn plarinl cyli 2

« A sonometer is defined as. The device that is used for demonstrating the
relationship between the frequency of the sound that is produced by the string
when it is plucked and the tension, length, and mass per unit length of the string.
The sound is produced in the transverse standing wave in the string.

Experiment content:

To study the relation between the frequency and the length of a given wire under
constant tension using a sonometer.

aupaill alighn

A one-meter hollow wooden box with holes.

Pulley.

Jgai ai1alg jin Jghy wdgan ,1is (Ggain

ayal

A pulley attached to one end of the wire.

ellwll aph il dlnio a4y

Tuning Fork set

ailigl elquull (40 decgnan
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Microwave Experiment

(adraall dlagall) caiggparall dupal

properties of materials.

studied

Experiment content:

Lpijlidl uldg adudall clagall ] doadn s
Algall Glfial (ailnag

lgalilg ddwdall ailagall yulaeil dwlp Jan)
Llhiulg Lglalaig

Introduction to microwaves and measure the microwave signal and penetration

Reflection, diffraction, interference, and polarization of microwaves can be

aupail cili

13

Microwave transmitter

aaaall abgoll Jwjo

Set of metallic reflectors.

Set of metallic sheets for single & double slits.

duiaeall alwalell jn dcgnan

@apanll Ggéuill dtiaeall ailanll jo dcgaan
dagajnlig

Microwave antenna.

Digital Multi meter.
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Ultrasonic Doppler Apparatus

oall alagall pladiwly pliga puili éupai
datLign

dlign (gga adlh algan pladiwl pidipill g =
hda glalihg . Judiwl jlgag Juyns ddilhin
oie (Juyall) 3lg Jgan el piy Logliail
Jgao duii pi Laiy ., ilpgh cany gulid aye
piy pinall dlglh Lle (Judiwnll) Il aglall
ad) alac pladiwl didiwall Lyl 33 yuld
.adall e

oulwd piyasll cliff adlhll Jgao dcpw yanil
dalwo jiiad gobdll diye aqlinf SAll adgll
adgill dclw plaaiuly ulll

In the experiment two identical ultrasonic transducers are used as the transmitter

and the receiver and differ only in their connection. One transducer is mounted
on a measuring trolley with electric drive, while the other transducer is at rest on
the lab bench. The frequency of the received signal is measured using a high-

resolution digital counter.

To determine the speed of the transducer in motion, the time At which the

measuring trolley requires to traverse the measuring distance is measured using a

stopwatch.
Experiment content:

aupaill aligan

Ultra-sonic receiver with holder

Function generator 40KHz

Jolall go dyignll Gga abhgall Jidino

Jipaghs & ailias Algo

Oscilloscope 50MHz

a1n 0- bl

Power supply for ther cars

ajlnll dyjlig

Connection Cables

Jungill el il
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Reflection of Ultra-Sonic (Echo of Sound) gga dlagall yulasil

(Ggnll san) aLignll

agnll sanfan jlghl
anuijgic adg yo clgpll (A agnlldcpu apai
yuslell puall ] dalunllg dlign
dnlijgic adg guld Gub go dalwnllajaai s
gnll

Demonstrating the principle of an echo sounder.

Determining the velocity of sound in air from the transit time of a sound pulse
and the distance to the reflecting object.

Determining distance by measuring the transit time of the sound pulse.

Experiment content: aill aligan

Ultra sonic receiver with holder. Jo

Ll g0 ayignll §ga alagall Jifimn

Function generator 40KHz. jpaghs & abahalgn

Digital multi meter.

Hingal

Connection Cables Jngi el
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Absorption of Ultra-Sonic driguall (§ga cilagall galninl

allls go aiboy salo hung JJlagall gling -
dnay dun s gyliniill Jalio Jeda _a Jgaall
adlhll jlada

jlwn Jgh e gadlii il elaag douwll s
JLniidl

jlg2 jlit] pulid Gupb ge ella ge canall gany
Jldil]

« Sound needs a material medium with which it can enter into reciprocal action for
its propagation, whereby a loss of energy occurs.

« The amplitude and so also the intensity decreases along the propagation path.

 This can be detected by measuring the signal of a receiver.

Experiment content: aill aligan

Ultra sonic receiver with holder.

Ll g0 dyignll Gga cilagall Jiéiun

Jo

Function generator 40KHz. fpaghs & abaralgn

Digital multi meter. Jiitngal

Connection Cables JHngi elilwl
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Ripple Tank (alugall yaga) aliall La dlagall yalgs éupai

algoill dolell yailnAll o Lajc alugall yaga jags
JLniill jalghg

Jany .Lhall gulhell hypi plaiwl Jluaillg golaeidl
algnill jLuailg yulheil ali] gy .ajlgin alagn lii]
olnll glja (a4 dulio jalga pladiul

digiwn dagn aalgi loaic :apgaill agajall Gl aai -
jann ala alwhlé Jin gilne) lngila glinia ai ljala
Jahill hoi guaijggh ] (5381 lno . hdi

alagn Lhdijano ald alwlhé algi naic Jalill day -
Layilgig jalanll (ju dalwnll pihii gang .diyila

The Ripple tank provides a dramatic demonstration of the general properties of waves and
propagation phenomena.

Reflection and refraction. By using the linear dipper bar plane parallel waves can be produced.
Reflection and refraction of waves can be demonstrated by using appropriate barriers in the
water tank.

The famous double slit experiment: When a plane wave encounters a barrier with two holes,
these act like two-point source dippers, giving rise to the same interference pattern.
Interference occurs when two-point source dippers generate circular waves. The distance
between the sources and their frequency can be regulated.

Experiment content: aill aligan

Stroboscope unit Rod with cross foot

Traverse and rods (2) f. strobe Cable for vibrator

Ripple Tank Acrylic block, convex

Projection screen Acrylic block, prism

Pipette flask w. detergent

Holder for lever arm
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Debye-Sears Effect

dganll alaga dapal yuptm- sl puili agpai

Jlgaull 4

hai (e ailill aaliall l_.,cl aygall aladisdl =
Jilwll _a dvignll Gga alagoall dadigll dagall
Sjlgin cgh clei aalpill igh jgjan diling
olaill sagnell alaill _a Jaiiy gglll salal
Jahllg agiall hai o .édrignll Gga clagall
Johll aaai ganall go.cghll cagyenll agall
dcyw glwall A anladimlg agnll agaoll
Jilwll _a agall

The periodic variations of density caused by an ultrasonic standing wave pattern
in a liquid act as an optical grating for the diffraction of a monochromatic parallel
light beam that is transmitted in the direction perpendicular to the direction of
the ultrasound wave. From the diffraction pattern and the known wavelength

of the light, it is possible to determine the sound wavelength and use that to
calculate the velocity of sound in the liquid.

The mathematical formula used: aill LA doadhwall ddilell

tana, = k.A—L , c=f.A, A light wavelength,: 1, ultrasound wavelength

-]

Experiment content: daalll aligan

Laser Diode with power supply. Jolag adlhll jano go agyla jjud

Optical bench 90cm. will aedn 0 go jin | Jghy dtign dlglh

Ultrasonic speaker. dtignll (gga alhgoll augn pan

White Screen. asgoill Juaiwll cbAy dlin
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Student Experiment Kit System
SEK - Ultrasonic Waves

nt:

duigall (ggall alagall gjlai aus

Large equipment set incorporating 30 student experiments for demonstrating

the fundamental properties of waves using the example of 40 kHz ultrasonic
waves. Stored in a tough Gratnell tray with foam inlay featuring recesses moulded
to the shape of the apparatus and covered by a transparent lid. Includes CD

with experiment instructions. Includes two ultrasonic transmitters, a rod-shaped
microphonic sensor for recording and analysing oscillations using a standard
oscilloscope and an ultrasonic pen for recording wave fronts along the desktop

in the form of lines of the same phase (isophases). Many of the experiments can
also be carried out without using an oscilloscope. In order to measure ultrasonic
amplitudes, it is sufficient in many cases to use an analogue voltmeter for
alternating current if it has a wide enough frequency range.

Experiment content:

aupaill aligan

1 Ultrasonic control unit

1 Concave mirrors

1 Ultrasonic pen

1 Centre post for double slit

1 Holder base for ultrasonic pen

1 Ultrasonic absorber

2 Beam splitters

1 Cable, BNC/4-mm

1 Fresnel zone plate
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Speed of Light Apparatus

Stlg jipalato | aLllll anaill gyl Jlw)) iy =
&)l I Lghigaig ajilall dagl (o aglii] pi
agnll acpw cunal drigh wldl Jils nie diiga
Byl éyflall dagl (o dalginll il &)l o
I Jghy aliga calyll s jie aluyall digall
Ifin

Aim of the experiment:

1MHz pulse signal which is generated from the circuit board and transformed
into optical signal is transmitted through a fiber-optic cable. Calculate a sonic
speed with both of that pulse signal generated from the circuit board and of that
optical signal transmitted through 20m fiber-optic cable.

Experiment content: aiill aligan

Circuit Panel, 170mm*90mm*15mm

Optical Fiber B, 150mm

Adaptor, 9V 300mA
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Alugpinlil Gyl

ELECTRONICS EXPERIMENTS




Ohm’s Law

Pgl Ygild (Gadai dypai

.Angldnllg agallig jlill (ru ddlell dwljy =
Jgill Ll dngldall Jingi ggild go (Gaaill

.Sjlgillg

Aim of the experiment:
« Studying the relation between the Current, voltage, and resistance.
« Verification the law of resistances in series and parallel.
The mathematical formula used: aaill (a dnadiwnll ddlell

v =
Experiment content: R = 7 daalll aligan
Arabia Plug-in board. aujell Jingidijgy
Set of resistors. dngleall uloglanll (jo dcgnan
2 multi-meters. Jitngal P
Short circuit.
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Kirchhoff’s Laws

aguiph Ligils (dai aypai

aluill ggaan gla Juill wagdips ggildl Laag

gl Jini 1) adlygs éjila (g dahdi gai alalall

elli ¢y dqylall allill ggoan Sgluy (waiso

dnill

Glenll jlunll Jga aggall Jal spall cgnanll -
Jan ga

Aim of the experiment:

According to Kirchhoff's current law, the sum of currents flowing towards a point
in an electrical circuit (that does not represent a capacitor plate) is equal to the
sum of currents flowing away from that point.

The algebraic sum of all the voltage around closed path is zero or in other
words, the sum of the voltage drops equals to the total source voltage.

Experiment content: aaill aligan

Arabia Plug-in board. aujell Jingi dyjq

Banana-banana Cables. ailis-ailiy Jungi elilwl

D.C power supply (0-15V/1A). junl 1/¢ilga 10-+jniwn aa ddlh agjn
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Voltage and Current Dividers

Jlyillg 22201 (sjan ggili G4hai &yyai

apallisjao pialan dwljy ga d&pill go waagll =
Jliillg

t:

« The aim of the experiment is to investigate the concepts of voltage and current
division.

« The sum of the voltage drops equals to the total source voltage.

Experiment content: dalll aligan

Arabia Plug-in board. aujell Jingidyjg

Banana-banana Cables. dili1-ailly Jungi dilwl

D.C power supply (0-15V/300mA). ol 1/cdga 10--jnimn am ddlh 1gjn
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Charging and Discharging a Capacitor

aifall gypaig gas i

« Determine the Time constant of RC circuit.

The mathematical formula used: aill LA doadhwall ddilell

Experiment content: aaill aligan

Arabia Plug-in board. aujell Jingi dyjq

Set of resistors. dnglenll aloglanll (jo decgnan

2 Multi-meter.

Hingal P
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RL Resonant Circuits

il yila &y

uulidg dldlyn ga dill oda o waagll
.RL &jla waln g dngldn dalwlnl dplell d&laiwill

t
« The objective of this experiment is to observe and measure the transient
response of a series inductor-resistor, RL circuit.

Experiment content: apill aligan

Arabia Plug-in board. aujell Jingidijg

Set of coils.

alalall (jn dcgnan

Function generator 2MHz jpaln P abiaihalgo

Short circuit.
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RLC Circuit

il 8yila i

aplal adliygall ailnall dwljy ] dpill caapgi s
LAy . Jigill e RLC

ayilall dnglang f Jhall 22 Ju ddilell dwljal =
Z

« The experiment aims to study the electrical characteristics of an RLC circuit in
series. Also,
« To study the relation between the input frequency f and the circuit impedance Z.

Experiment content: apill aligan

Arabia Plug-in board. aujell Jingidijg
Set of coils. alaloll jo dcgnan
Banana-banana Cables. ailiy-ailiy Jungd el
Multi-meter Jiingal
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Characteristics Curve of LED eguall diclul @uiliill dlngll yailnill iain

alilitll (ailnA dijldn ga apill o wagll
Jaaillg yanillg jnaill cgall diclyl
plaaiul éieviall cgall agall Jghll padil

« The aim of the experiment is to compare the characteristics of red, yellow, and
green light-emitting diodes.
« To estimate the wavelength of the emitted light by using the following relation.

The mathematical formula used: daalll _f dnadiwnll ddlell

E=hf==
Experiment content: A dyaill aligan

Arabia Plug-in board. duyell Jingi dyjq
Set of resistors dnglenll alnglanll 4o dcgnan
2 multi-meters. Jiingal ¢
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Characteristics Curve of Zener Diode

agyla pifll yailnill Liain

(ruolig clgall (siain) yailnall Siaio dwljy -

agyla sy jll
Aim of the experiment:
 Study the characteristics (I-V curve) of Zener diode.
Experiment content: aaill aligan

Arabia Plug-in board. aujell Jingi dyjg

Set of resistors. angleall aloglanll (jo decgnan

2 multi-meters. JiLngal P

Banana-banana Cables. dili-ailiy Jungi il
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Characteristics Curve of Si-&Ge potilojalig agyla ggatlull yailnill iain

Diodes ‘agdla

(ruodlg clgall siain) yailnAll Siaio Gwljpy

agila pguilnjallg ggathnll
Aim of the experiment:
 Study the characteristics (I-V curve) of Si-&Ge diodes.
Experiment content: daalll aligan

Arabia Plug-in board. aujell Jingidijgy

Set of resistors. dnglenll ulnglanll (jo Gecgnan

2 multi-meters. Jiingal P

Short circuit.
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Characteristics Curve of NPN
Transistor

NPN JgLwjilpill yailnill iain

NPN ¢gi (o jgiwjilfill gailns Ll capeill -
Jingi dlla _a ellag jusill Jolen ddpeng
il éelyl

« Determined Input characteristics and output characteristics and hfe in CE-
configuration.

Experiment content: daalll aligan

Arabia Plug-in board. aujell Jingidijgy

Set of resistors.

dnglenll alngldnll (40 d&cgnan

4 multi-meters.

Hingal €

DC power supply (0-15V/1A). junl 1/cilga 10--jnimn a1 ddlh agjn

info@arabia4science.com - sales@arabia4science.com @ www.arabia4science.com




Transistor as a Switch and as an pining alian4 jgiwjilpill dypai

Amplifier

Jac aags e @jeiin il s -+
Jolen (ueig pan4 ¢llahg alians jgiwjilyill
«clfinn diclis jgiwmijilfill Jungi aic ellag jpu4ill

Aim of the experiment:

Determination of voltage gain

We will learn about the working of a Transistor as a Switch. Switching and
Amplification are the two areas of applications of Transistors and Transistor as a
Switch is the basis for many digital circuits.

Th h ical formul : aiill , 4 anaai ad

e mathematical formula used 4 Vm) @il (A dnadimnll ddilell
Experiment content: Vin aill aligan
Arabia Plug-in board. auell Jingidyjg
Set of resistors. dnglenll alngldnll 40 dcgnan

2 multi-meters.

Hingal P

Oscilloscope 50M 2o 0- b pul)

DC power supply (0-15V/1A). ol 1/¢ilga 10-+jniwn Aa ddlh agjn
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Field Effect Transistors (FET) longll Lllaall puiiill jgiwjilyi dypai

Jlaall pilijgiwjill gailns Jowi s

« Recording the characteristics of a field-effect transistor.

Experiment content: dalll aligan

Arabia Plug in board. aujell Jingi dyjg

2 x Digital multi-meter. Jirngal P

2 DC power supply (0-15) V/1A.

Junl 1/alga 10--jnimn a7 adlih agjn P
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Characteristics Curve of Op-Amp dldaell pidal gailnill Liaio

pano alduni ig awwlwill pilnAll dwlpal .
LJildnell

« To study the basic characteristics an application of the operational amplifiers

Experiment content: dalll aligan

Arabia Plug-in board. aujell Jingidyjg

Set of resistors dnglenll uloglanll (jn dcgnan

Function generator 2MHz jipalol abiihalgo

2 DC power supply (0-15V/1A).

junll/clga 10--jaiwn am7 ddlih agjo P
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Characteristics Curve of Op-Amp
Using a triple O/P Power Supply

dllaell piial gailnill Lisia

pano aldyhig dunbwill ailnsll dwljal -
Lildnell

« To study the basic characteristics an application of the operational amplifiers

Experiment content: dalll aligan

Arabia Plug-in board. aujell Jingi dyjgy

Set of resistors dnglenll uloglanll (jn dcgnan
Function generator 2MHz jipalol abiihalgo
Linear Triple DC power supply 0-30V/0-5A Aol 0-+/ culga M- gjall AL adla agjo
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duggilig alaall cljrall gjlai

NUCLEAR AND MODERN PHYSICS
XPERIMENTS

L >

o/




Line Spectra (Ballmer Series) 042g)a1all é)31 pally dubw Gy

Jragjaupgll gipaijann go cghll dledil dwlpy -

draihll hghall hoi cingil aupill gunll ploi s
Jgagll go

J1gjupgll ajal jgi dipai pghig dwljy -

hghal jall dlulwl dagall Jighill gulid
J1gaugll go dapnll dloyilll

Culi a2l agall Jghll alily Juai aais pleil -
J94 23gni down pladiwl gpuay)

To study the emission of light from a hydrogen discharge source.

To learn the empirical formulas to characterize the pattern of spectral lines from
hydrogen.

To study and develop the Bohr Theory of the hydrogen atom.

To measure the wavelengths of the Ballmer series of visible emission lines from
hydrogen.

To learn to analyze the wavelength data to determine the Rydberg constant using
the Bohr model formulation.

The mathematical formula used: aill A dnadimnll ddilell

1 1
A=dsiné , v=R_ (———)
4 m? anaill aligan

Experiment content:

Hydrogen spectrum Lamp for Ballmer series which 2ngi il jolb alwlwl guagjaall cath aino
placed on holder with power supply i " adlh J;_D_m 1gjo L"j_nl_-l UJ_(:

High resolution Spectrometer. adall e walihao
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Planck’s Constant Apparatus

langgall pilill @udlnl -

adgill aga plariwly @il adlhll yani aas s

cadgill ag3 yuidy glghl dwns go ggl Jo gaaa =
U9l JHaic

clith culi by«

Aim of the experiment:

« To observe the photoelectric effect.

« To how kinetic energy is defined using stopping potential.

« We examined each of the five component colors measure the stopping potential.
« Measuring Planck’s constant.

The mathematical formula used: @il LA doadhwall ddilell

Experiment content:

Light Source.

Digital meter (displays the voltage and Photocur- ) _ )
rent). (luillg a@all yhyel) w04aj alac

Light intensity adjuster. cgnll Gaml hiln

Voltage direction switch. Anhall el alian

Color filters.
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Planck’s constant by using LEDs AUl ailad pladiwly elisly culi

aiclyl dalall Jeull dllag elitly culi yaai
aligrialill

« Determination of Planck’s constant and the work function of a material.

Experiment content: aill aligan

Arabia Plug-in board Jngi dyjqy

(2x) Avometer

Jiingal P

Different known wavelength LED’s (Light-Emitting _ L o
Diodes)(green, yellow and red) (poal-panl-pAasl) aladll o dcgnan
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Franck-Hertz Experiment for

(Aragon or Neon)

g9l L gl gl jL2l jipa-clilpa &ypai

U Ligrial] gled alil] pi) jipga cilladaia
hgih go )l dlelil Giyh

yalii pi gladl jic jynig aligrialyll gipwi pip
Agilll aic lgena Jid alilga ey (IbLii)

jle gl ggaplljlay Jala agil _a lam Ja ¢nay s
Joull

 In the Franck-Hertz experiment, an electron beam is produced by thermionic

emission from a filament.

» The electrons are accelerated, pass through the vapor, and are then retarded
(decelerated) by a few volts before collection at the anode.
 This all takes place in a tube contained within the Aragon or Neon vapor density.

Experiment content:

aill aligan

Current display in micro rang.

gjaunll Glai 0 asll Uil gyl Jlac

Four group of power supply.

Oscilloscope 50MHz

supply voltage of the frank hertz tube:

Second gate voltage Ug2A (0-15) volt.

Filament voltage UH (2.5-5) volt.

pain dialg Jal adlhll alagjnl alegnan i)
(420 )€

Jipa o 50 abiai puwl)

Frank -hertz tube: Argon or Neon
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Apparatus of Franck-Hertz Experiment - 25g.0i - jipLa cLilpa dyad jlas

Advanced Model paai

panillg pulidll plAi pladiwlg plell fanll pga
edll adgll g Cigulall

Jolgellg Ll jlillg aljall o pili Julai piy -«
(SURAllF-H siain Jle spill

Jib go ajall ddlhll sgimn agag a5liply
gudl alal Jgill gylitl aga yulia

nt:
The experimental instrument is an integrated experimental instrument with compact
design, intuitive panel, complete functions and convenient operation

Experiments:
« Understand the general principle and usage of computer real-time measurement

and control system.

« The influence of temperature, filament current and other factors on the F-H
experimental curve is analyzed.

« The existence of atomic energy level is confirmed by measuring the first
excitation potential of argon atoms.

Experiment content: daill aligan

Mainbod Display and operation with LCD screen
y play p

Data Wire

Temperature Control Device Control the temperature of the Argon tube
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Millikan’s Oil Drop JiSulial SUjl apad dyai

Jauy cyjll phail Millikan @i pggan ali] =
Aphall aiilgill cpwll alad =
Bhdll Je ggrialll dinid e jgiell

« To experimentally demonstrate the concept of Millikan’s oil drop experiment.
« To find the terminal velocity of the drop.
« To find the charge on a drop.

Experiment content: daalll aligan

Ionization chamber.

Atomizer. 3layn
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Electron Beam Deflection Experiment

Gligpialul alpail dupai

aligialll sl Ligull élesidl e @jeill

Gupall glanll g aligrialil wlpil déhailn
Suuhlionllg

e/m (Jgrialdl drcgill aindull Jjuei

« Thermionic emission of electrons
« Deflection of electrons in electron and magnetic field
« Estimate of specific change of an electron e/m

Experiment content: dalll aligan

Electron deflection tube ailigpialdl calyail éyguil

2 Power supply 0-5k VDC
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Specific Charge of the Electron (e/m) JgHAIL Grcgill Giadll dypai

Jlanll gjgyn aic ggrialill ¢led (ailnd dwlja -
gl Jlaallg Suuhlieall
(e / m). ailiag Ygpialdl dinuw Gy Guuill gbwal .

nt:

 To study the characteristics of electron beam when passing through magnetic
field and electric field.
« To calculate the ratio between the charge of electron and its mass (e/m).

Experiment content: dalll aligan

Cathode ray tube. agilall sl aguii

High voltage power supply. Al e ddlh |

Ruler. apnwn
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Electron Diffraction

Jil o aligalyl angall deuhll Angi
dsuh jic aligiallll jgyn Je palill Jalaill awdlyo
(- sla ag) alhghll dlaein cuyalpall

wani o agilll agal @llas Lagall Jghll aani s
Sgiwal anill ackillg agnall aldla jhd
Ly s dpaa agali ellagg cualpall

« Demonstrating the wave nature of electrons through the observation of
interference caused by passage of electrons through a polycrystalline graphite
lattice (Debye-Scherrer diffraction).

« Determining the wavelength as a function of the anode voltage from the radius
of the diffraction rings and the lattice plane spacing of graphite, as well as
confirming de Broglie's hypothesis

Experiment content: aill aligan

Electron Diffraction Tube. Jgpiallll agua wguil

High Voltage Power Supply 0-5K VDC, 2 mA and Ao P/adgaglia 0-- aaall e adlh jano
heater voltage 6.3 V AC, 3 A. ol P/cga 'I.,'F’ J)})in U_I_’LU.LI A1 go jual

Vernier caliper 150 mm nnl0- atilygll aild anad
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Nuclear Magnetic Resonance (NMR) whligall guipl dupai

(0 61alg La (Sg9gill quihlienll gfdl dyai =
paa g .dipall chjall (g aaunilall qjlail
Al gylin] Jus go wlhl ghoy.ayaill
pjell dnidg g Jolenll alwa 19F g IH o NMR
jalghg fain pga Jlillg «sggill suuhlienl|
. S9gill suuhliooll gl

« NMR experiment is one of classic experiments in recent physics. In this facility
one may through the oscilloscope NMR signal of 1H and 19F, measure and
calculate g-factor and nuclear magnetic moment value and in turn master and
understand NMR principle and phenomena.

Experiment content:

Power supply.

Permeant magnet.

Pure water sample.

PTFE solid sample.

Oscilloscope.
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Electron Spin Resonance. JgHAIl Lljsall Gripl

~Jgialll Jjeoll gl djalh dhallnl
dlolen julidg. DPPH 1 g Jolc 2jaqil  «
109y dun aday syl suhieall Jlaall
Syl suhieall swijll gganll Jin . plhkill
uuhellg syl swihieall daill yganllg
lHLali igl dhdi aaail anan (Guda gllenail =
Lulle aday yuball alily Lle Jgnalig

nt:

To observe the phenomenon of electron spin resonance,

To determine the g-factor of DPPH, and precisely measure the parameters of the
geomagnetic field where the system is located, such as the geomagnetic vertical
component, geomagnetic horizontal component, and magnetic dip.

It is built-in microprocessor to automatically determine resonant point and
acquire measurement data with high precision.

Experiment content: aiill aligan

Uniquely designed rotary Helmholtz coil-sensor head combination

Computer displaying, processing, and printing of experimental data

Four-digit display with audio and visual indication of resonant point

Digital multi meter UT39A
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Zeeman Effect Experiment

pi=ll pggan pga jijeig (loyj ili ausdljnl

Quall cbjpall g alnall pundig S)all suwiblionll
lpilhdiwl alllag daihll hghall pludil dAhallnl
Jbnag . Guifll s)all cahll o jingili O€1,1 dollul
Yloyj pundiding Cle cliy ggrialyll dinu Gli duni
.Fabry-Perot etalon ddijh lc wajeill

t:

To observation of Zeeman Effect, enhance the concept understanding of atomic
magnetic moment and split quantization in atomic physics.

To observe spectral lines splitting and their polarization states of 546.1Tnm
mercury atomic spectrum, calculate electron charge-mass ratio based on Zeeman
splitting amount.

To learn the adjustment method to Fabry-Perot etalon.

Experiment content: aaill ali

13

Mercury lamp. LQ-U il éual

Tesla meter. CLLD L

Imaging lens. Hgnill dwac

F-P etalon. Jgllil L1 cal

Direct reading microscope. apnlinll aclpall jJaan

Metallic stand. L1220 Jolh

CCD camera. l}1ol5 CCD
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Optical Pumping of Rubidium Gas pgIALIgHI jl&l igaall 3l

.RbAV g RbAO pguaugill aljal smadl AAll -
aaall adila aumhliooll allelaill camial

pgiaugyll
spanll Jhaall aldiil ddhn -
Breit-Rabi dlalen aaliy pa
.aagajoll anall clgaill wdly
Luyabiyiaidwlpy .
sradl aall aldgl gula s
Anall alnlenll éylpall daja e alnicll Guwljy o«

Aim of the experiment:

« Optical Pumping of Rubidium Atoms, Rb85 and Rb87.
« Explore Magnetic Hyperfine Interactions of Rubidium.

» Observe Zero-Field Transitions.

« Confirm Breit-Rabi Equation.

e Observe Double Quantum Transitions.

+ Study Rabi Oscillations.

* Measure Optical Pumping Times.

« Study Temperature Dependence of Atomic Parameters.

Experiment content: aiill aligan

Rf discharge lamp. Photo diode detector.

Interference filter. Metallic optical bench.

Quarter wave plate . metallic stand for accessories.

Absorption cell: Natural Rb with 30 Torr Neon. Suitable holder.
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Apparatus of Optical Pumping igaall 3l jlas

jlaial) spadl suhlienll gl dyai dlal paaimi
Al chjall ylai A («sradl aall» pul

(Aanig. cljtall d&i¢ dgjen yhill oAa gonii  «
duubhliongjgallg almul pga go qilhll
dalilg . duedlg aldlun Jildn gyl alligsisllg
aljall alalall alaglenll pga

&nsgaill ylaill gn 61alg lgi] uns gl lcgi

camall aliai ggai ddijh Lga Jlillg . Ligagpgall caiiall dlidig dbdgall Gaaall gudl dyai padimi  «

cpnlwill chjall alul g gwlg Glhi Ule Gubill Jild 2gill 1ha dpnlwall (g aplell gipl gc

:L_JJL;.]'.II.LSJ'JJI 225ill ginl diiall pulenllg  duwublienll allanll §idall gulidllig

Sradl anll gli| adlyo

gdolcyulg =

(Guulg awdal aligan) Syl suublionll Jlaoll yuld

Aim of the experiment:

The optical magnetic resonance experiment instrument (shortened as “optical
pumping” ) is used in modern physics experiments.

Involving rich knowledge about physics, such experiments enable students to
understand optics, electromagnetism and radio electronics against realistic contexts,
and make possible understanding the internal information of atoms

qualitatively or quantitatively. They are one of the typical experiments used in
spectroscopic teaching. Optical magnetic

resonance experiment uses optical pump and photoelectric detecting technology,
and thus is a way above ordinary resonance detection technologies in sensitivity.
This approach is widely applicable in basic physics research, accurate measurement
of magnetic fields, and technical standards making of atomic frequency.

Experiments:

. Observe optical pumping signal
. Measure g-factor
. Measure earth magnetic field (horizontal and vertical components)
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Horizontal dc magnetic field 0 ~ 0.2 mt, adjustable, stability < 5x10-3

Vertical dc magnetic field 0 ~ 0.07 mt, adjustable, stability < 5x10-3

Rubidium lamp Lifetime >10000 hours

Temperature control ~90 oc

Quarter wave plate Working wavelength 794.8 nm

Rubidium absorption cell Diameter 52 mm, temperature control 55 oc
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ST160 Basic Nuclear Lab System uluill sggill Ja=all plhi

dhao (e gjlic Subwil sggill pisnll plAi - =
ot diggill pglell puleil dnnno dlols dullh
aldallg agilill guylanll sgiwn

aigay gi Jiguns jlga go plhill plaaiul gaoy
alac gn agdic 1 danl addn / gjlind (jn Jgailg
dilell gragn a1a0i dlitng ananll Geiger-Mueller
.dehd Il jn gganll glemill jainn dcgnang
nein e agag. Apua LED ambiy plhill jioi)
20 Jilag dthwhnidgalgg . dvagll ablwlidl
. Mac gl (sauill jiguaall ] alilll Jdil aolip
aeiiinll jilkill jalno (o dcgnang ayaill dlaig
Gy cililyll alalo i pl Lolég Lig Lali
dallenllg il pupll caililyll Jglaa o (Galgin

Aim of the experiment:

« The Basic Nuclear Lab System is a complete student station designed for high
school and college level nuclear science instruction.

« The system may be used with or without a computer and consists of a 6-decade
scaler/timer with built-in Geiger-Mueller counter, sample positioning tray and
11- piece radiation absorber set. The system features a large LED display, variable
high voltage for plateau measurements, serial interface and cable with software
for data transfer to either the PC or Mac, experiment manuals and a set of alpha,
beta and gamma radioisotope sources. Data files are stored in spreadsheet
compatible format for graphing and manipulation prior to printing.

Experiment content: aill aligan

ST160 Nuclear Lab Station with STX system software & set of 11 absorbers.

RSS3 Set of three sources, Alpha Beta Gamma
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dalxaainll aallall gjlai

RENEWABLE ENERGY EXPERIMENTS
alxaainll aallall gjlai




Characteristics of New Energy J1agjauall drli) agdgll duli gailni dipai)

Battery

Aunonill hdall Joc fanpga s

cgall anls (siain Jin ajnnll alolenll gulid s
. apndll agilall i, dagiandl ayilall aga ., junl
tapnnmll buall aieill Joleg sgndll gpall ddlh

Jalsi clivel ilygall Julaill il Joc laio pga
: (PEMWE) (jgigpll

ailigignl Jali cliié agag auls Joc laun pga  «
: (PEMFC)

ayilall aga . junl clgall dnla giain gulid
ragagll aal Jigaill Aclasg plpayl ddlh (o saalll aall, apndll agflall jui, dagiaall

— aypall ball — ailpgall ddliall — dunndll bdall — digall agliall :aaliall Jigai ddoc diélin
ilgall dalhll — agdgll &l « (agjaugll ddlh

Aim of the experiment:

« Understand the working principle of solar cells;

« Measure the characteristic parameters such as volt-ampere characteristic curve,
open circuit voltage, short circuit current, maximum output power and fill factor
of solar cells;

« Understand the working principle of proton exchange membrane electrolysis cell
(PEMWE);

« Understand the working principle of proton exchange membrane fuel cell
(PEMFC);

» Measure the volt-ampere characteristic curve, open circuit voltage, short circuit
current, maximum output power and conversion efficiency of the fuel cell;

» Observe the energy conversion process: light energy — solar cell — electric
energy — electrolytic cell - hydrogen energy — fuel cell — electric energy.
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Experimental System of New En- Gaaaiall @dlill ujlai dcgnan

ergy

ayilall aga ., juni cilga dnla (giain gulid
Jole ., apall ddlhn , apnall agflall i, dagiaall
dpnnihll bl sl ool alalenllg @il

Jalai clivel Lilygall Juaill 4y Joc lao pga
(PEMWE) (jgigpll

ciligignl Jali cLiié agag dyls Joc Iy pga
{(PEMFC)

ayilall aga juni cilgall anla Giain gulid
aalhll saalll aall apndll ailall jli dagianll
ragagll adal Jigaill aclasg aailill

adlhll Jigiddnc didln

apnnibll dalhll gaig gaub (o padill ayai - -

Joall i go dunnill dalall yuale

Aim of the experiment:

« Measure the volt-ampere characteristic curve, open circuit voltage, short circuit
current, output power, fill factor and other characteristic parameters of solar cells;

« Understand the working principle of proton exchange membrane electrolysis cell
(PEMWE);

« Understand the working principle of proton exchange membrane fuel cell
(PEMFC);

« Measure the volt-ampere characteristic curve, open circuit voltage, short circuit
current, maximum output power and conversion efficiency of the fuel cell;

« Observe the energy conversion process.

« Solar charge and discharge control experiment.

« Solar inverter with load experiment.
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Greenhouse Effect Experiment Sl guliiaall alajdl cupull il dgpai

Sl ¢lagall 4o degnan o dyalll Jgaii
sili iyl dlging deypw qylai cljal anuwi
i il plaial e syl guliadl aljle
clynall

« A set of equipment permitting quick and easy experiments to demonstrate the
effect of greenhouse gases on the absorption of infra-red radiation.

Experiment content: dalll aligan

Base plate

Cuvette on stem

Metal tube, simple

2 Mounting stems

Storage case
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Multifunction Wind Power Generation aly I &éilh aylgi dupai

Experiment Apparatus

aliy)gi ga ddlihg Qi e gu dddell e qylai -
(Laivull aglall) Al

apall adling apanill Jio duglj gu adllell Ll qylai o«
:dagjnll

aagnll gpa adliag auiull Jgh gu adilell Ll qylai »

QA ddlhg alpamll aac o dddell e gylai  «
.dagpnll

2P ddlihg apanill Jad gy adllell Lle ylai «
.dagjnll

alljlga dcpng abill dcpn gu ddllell Ll qylaf =
algall ailygall aealall agdllg

Bl Joleng dpeiul wph dcy aui gy dalell e lglaiig Jinll éiglig dpaill sac pili Lle qylai -

Aim of the experiment:

« Experiments on the relationship between wind speed and output power of wind
turbines (fans for short).

« Experiments on the relationship between the blades pitch angle and the output
power of the fan.

« Experiments on the relationship between blade length and fan output power.

« Experiments on the relationship between the number of blades and the output
power of the fan;

« Experiments on the relationship between the shape of the blade and the output
power of the fan;

« Experiments on the relationship between wind speed, wind rotor speed and
generator electromotive force;

« Experiments on the influence of blade number, pitch angle and shape on the
relationship between blade tip speed ratio and power coefficient.
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Solar Cell General Characteristics Tester Grun dull &Il gailing éapai

loaic duunddll @Al juol clga ailns gobd
‘olodl Jungill dlla _a ggai

JB L ol Lilall gall ailns guld s
VOC dngianll ayilall aga ellaag dcladl cagh
a2l ddlig ISC ddlenll ajlall Lygalljlig.
! FF deill Jolcg . Pmax (sgnadll

Apnniill Bl cga pili -

« Measure the volt-ampere characteristics of the solar cell when it is forward
biased.

« Measure the output characteristics of solar cells under light conditions, as well as
open circuit voltage VOC, short circuit current ISC, maximum output power Pmax,
and fill factor FF.

« The light effect of solar cells.
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Solar Thermal Collector

S)All Guoill gaaall

AUl ol s)lall gnanll o gigai - -
goanll augji piy.dnallg degill wylaill go Jal
(Alw clo dyglag ghga aahos swodill S)lAll

dejla gablwll clall digla pladiwl LAyl jany
1loi Aagjn .apnll dhwlgl clggll i aungil
.Alggu pihipallg awlilll ¢aig

« An improved model of our plate solar thermal collector, for both qualitative and
quantitative experiments. The solar thermal collector is supplied with a circulation
pump and hot water container. The hot water container can also be used empty
to illustrate the heating of air by a radiator. Fitted with a peristaltic pump that
easily fills and empties pipes and hoses.

Experiment content: aill aligan

Solar thermal collector with the pump

Digital thermometer 0-100C
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X-Ray Apparatus

dcgiin degnan clpal dinnll deumill jlga el anuwy
:aUlill aleggnll Jga qjlaill go

dgipnll aedmill Gliadl) aiuoll dobill pilny

asuirilly pgmnill / cplill / pratwn Ay jLiiill /

(Qipll
dalwoll ggild =
EI LT -IJI .

cleiiiyll go @loallg alcpll gulia
ayipnll aeubill go @loall
pgni / gul pgni) :éipnll deb il deubi jluail

(uypd SLua
Wlnindlaylai =

€lpagn .
(h elitls culi ayaai) Duane-Hunt agjill ggila  «
Llwgo ggild =
Aim of the experiment:
The X-ray apparatus allows you to undertake a wide variety of experiments on the
following topics:
« Properties of X-rays: (Penetration by X-rays / straight-line propagation /Ionization
/ X-ray photography)
« Dosimetry and radiation protection
« Fluorescence Refraction of X-ray beams: (Laue imaging / Debye-Scherer imaging
« Shielding from X-rays
« Bragg reflections
» Absorption experiments
« Duane-Hunt displacement law (determination of Planck’s constant h)
+ Distance law
* Moseley's law
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15
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23
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29

31

Experiment content:

Fine adjustment trimmer for goniometer

High voltage ON/OFF button

Key switch for mains supply

Dumbbell shaped slot for locking the cover

Measuring arm with magazine for photographic slides

Protractor scale for sample holder

Radiation exit window with brass collimator

X-ray tube

Leaded glass dome

Length scale for focal point

High voltage selector switch

High voltage indicator lamp (red)

Circuit breaker for high voltage supply

Ventilation grille
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Ultra-Sonic Doppler Effect in
Medicine (Doppler S onography) (drignll Gga cilagally

aduhig jliga pili pga e dcgnanll oam aclui
Sy daudllliga plaatuly pall Gaaiguldl chll
A jluing «Flow Dop» dlignll (§ga alagnll
§ga alagn agi Jan) dlignll §ga alagall
. 22yill Apinll ciinill aljli] guld Jan)g dbign
e o) dalin Uigj @i gy glgall ciljgiign plaiiul
| juei e adilell gali adyhll 0agig .cgégll 4o
23jig hgauwll diglj 3112i Jany 4higa pili (o 2yl
«(§aaill cyyoi wln pladinl . §aaill dejng Jluydl
pil.aphhn gl adn @Gaai digan guld Jany
#higa ili Guhi alalanl edlg gl 23gni pladiwl
«SHigall ignll (gga pgnill pladiub .ahll a
lpianig (arulig Bpniwn) dalian (Gaai ¢lgil aanall algi . gaaill wala Lle Guaill pili go @Ganill gany
jopoll thiga a3gni LA ellaqg Lign dwlanll jhiga aljln] gajye gaos.apiull aigoall gygall alalan
syl alwlé ge i wliai i jgnllg Jiliill i g (g glglill

Huga Hgwi) ahall 4 Lignll (§ga pluga puili

nt:

« This set helps to understand the Doppler Effect and its application in medicine for blood flow
measurements. With the ultrasonic pulse Doppler ,Flow Dop” and a special Doppler probe
ultrasonic waves can be generated, and frequency shifted scattering signals can be measured.
With the Doppler prisms various angles of incidence can be realized. In this way the relation
bet weens frequency shift of the Doppler Effect, the angle of incidence, transmission frequency
and flow velocity can be determined. With a flow profile the e occurrence of a laminar or
turbulent flow can be measured. A realistic arm model is used to simulate the application of
the Doppler Effect in medicine. With a Doppler sonography the influence of a stenosis on
the flow profile can be investigated. A pump generates different flow types (continuous and
pulsatile) and can simulate the human blood circulation. The measured Doppler signals can be
presented acoustically as well as in a color-coded Doppler spec trum, whereas the results and
images are not much different to measurements of those on patients.

Experiment content:

Ultrasonic pulse Doppler, “Flow Dop”

Doppler prism 3/8

Centrifugal pump “MultiFlow”

Ultrasonic gel
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Apparatus of Measuring Hearing anwll dyieg Il guled jLaa

and Hearing Threshold

-goull dricg gawll golid ddyyh glail -
Al gaill gowll 13 (Sinin ajaai «

t:

« Master the measurement method of hearing and hearing Threshold.
« Determine the hearing threshold curve of the human ear.

Experiment content: aiill aligan
Signal source Frequency range: 20 ~ 20 khz. standard sine wave

Digital sound strength meter (db 20 ~ 20 khz, resolution 1 hz

Headset Monitoring grade

Instruction manual Electronic version
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Pressure Sensor and Measurement albpa Jasao gulidg h2all gulwa

of Heart Rate & Blood Pressure pall hiag wldll

anilni pinlg jlell hen eninn d_D_CIJ.LD ppal =
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dagn Jau gulal ghiill jeiimn pasimlg . pall
honll yulidn pasiwlg , clall aliph 234ig gadill
Sl pallhoh yulidl ponoll oayl

(S)a).Jlinll jlell Jigr gild gn (Gaai
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() . sl ulnlenllg pall heng

Aim of the experiment:

« Understand the working principle of the gas pressure sensor and test its
characteristics.

« Use gas pressure sensor, amplifier and digital voltmeter to construct a digital
pressure gauge and calibrate it with a standard pointer pressure gauge.

« Understand the principle of measuring human heart rate and blood pressure, use
pulse sensor to measure pulse waveform and heartbeat frequency, and use the
constructed digital pressure gauge to measure human blood pressure.

« Verify boyle’s law of the ideal gas. (optional)

« Use slow scanning long afterglow oscilloscope (need to be purchased separately)
to observe the body pulse waveform and analyze the heart beat, estimate heart
rate, blood pressure and other parameters. (optional)

Experiment content: aill aligan

Dc regulated power supply 5v0.5a(x2)

Pointer pressure gauge 0 ~ 40 kpa (300 mmhg)

Gas pressure sensor Range 0 ~ 40 kpa, linearity + 0.3%

Medical stethoscope Mdf 727
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Apparatus for Testing Human SHiLl Jall 3) cuig jLiid jlas

Reaction Time

Gilw gl aaljall waly aall Jed 3 goj dapen
Alndl cgh uoiaic djlunll

aic daljall usly dloyall Jea 3) gnjdayen =
B)lull g1 agn ¢louw

Aim of the experiment:
« Study the braking reaction time of cyclist or car driver when the signal light is
changed.

« Study the braking reaction time of cyclist when hearing the sound of a car horn.

Experiment content: aiill aligan

Car horn Volume continuously adjustable

Accuracy 1 ms

Display LCD module
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Abbe Refractometer

Al L&l gulidn
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The Abbe Refractometer is intended for measuring the refractive index nD and
the average dispersion nF — nC of transparent or translucent liquid, or solid
substance (of which mainly intended for measuring transparent liquid). In case of
the instrument being connected with a thermostat, it will be able to measure the
refractive index nD at a temperature between 0°and 70°.

Experiment content: aiill aligan

Refractive index ND measurement range 1.300~1.700
Refractive index ND Min. division 0.001
Glucose concentration (%) Min. division 0.5
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MUON measurements MUON I 1Ll

Ul -ag Jigh goj din ditin ddidn dllia -«
Je slall plun Lo daani egydnll (sginall
gigi Jaidb gl gaill Gaylall Jaddll e jayl
Lalja) sl daanll g alpdall

Amplifier Output
Qutput utpy

Discriminator JL FPGA Timer bC

Two Stage
Amplithegr Ret. ;tf Hvoo MY
Mentor Ref.  Monttor  Adjust
HV Power
2 T
]
N el
. . Scintillator =
« Measure Muon Lifetime % e
o . . . . . o Variable
« Demonstrate Relativistic Time Dilation %, Monkor e

« Measure Local Muon Flux

« Measure Sea Level Muon Charge Ratio

« Convenient Source of Genuinely Random Numbers

« Create Simulated “Muons” and measure their Lifetime.
« Study Processing of Photomultiplier Signal

Experiment content:

Three "'modules” comprise the Muon Physics hard-  Detector Size: Diam. 16.5cm Height 35.5 cm.

The. _

The electronics Timing FPGA: Bin Size (resolution) 20 ns.

Scaled Timing clock frequency: 50 MHz + 5 kHz.

Scaled Typical detected muon decay rate: 1 event/minute.
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Simulation GPS satellite positioning
experiment instrument

GPS.I jlaa dlalang gig.all ajaai éupal

agnll janno gdgn 2)11i i:.u:n anill paa (Guii =
Jlodill LAlaig ignll dlosill alidi  a
agignll Gga aliyl Juw) 6jgal diclinll
20 padimnll anlall GPS alhdimn Alaig
Aiignll gga alagally gyl ll aihdinon

ilif 5giun e galgall ypail aypaislshan
B ALyl ili GPS 2dign 21a1ig alsyll

 This experiment adopts the principle of sound source positioning in acoustic
emission technology, simulates satellites with ultrasonic signal transmitters, and
simulates user GPS receivers with ultrasonic signal receivers.

« Experimental simulation of two-dimensional plane positioning and intuitive
three-dimensional space GPS positioning.
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