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Fine Measurements adraall almball
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Aim of the experiment:

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

Experiment content: aiill aligan

Vernier caliper 150 mm p0150 atilygll ala anad

Spherometer screw pitch Imm (Glwaell yulidn) on 1 aday jilngjraw
A group of metal balls of different diameters Jlaalll aaliiao agiaenll aljall o dcgnan

Plane mirror dahwn@ipn
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Simple Pendulum bl Jgaidl dypai
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Aim of the experiment:

« 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: [ :apdl ganadiunll adilell
T = 2m |[(—) i
g

Experiment content: aiill aligan

Jahi elanll pgléanll 304 Jyiw gulilimll o 2w
Jin 1

1m metallic rod made of stainless steel 304

Metallic sphere with dia. 25mm with string hiall pn25 gulao aaall go aga
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Spring Constan Experiment Apijll sgall Culi (el dyad

(Hooke’s Law ) dga ggila
:ayaill go gajell
wigj elbul gpall culill gf agall culi apai
{GAnj ellw)
Aim of the experiment:
« Determining the force constant or elastic constant of a spring.
The mathematical formula used: :a2ill g @oaaiwnll aguell
F=—kX ]
Experiment content: daalll aligan

Slotted masses of 10 grams total 100gm ggege] pl i aegEme g el g G'chg"?lgg
50cm metallic rod made of stainless steel 304 Jgh <l pglanll 304J4iw guliliwgl go a";g
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Compound Pendulum

wapall ggaiyll dypai

(The G-pendulum)

Q'}

Aim of the experiment:

:ayail go gajell

1940 Jgair dhuwlgs duilall dlac aaai o«

g0 huyl cunld aspall Jgaill @uaalgill aapll -
dAhpull adaalgill aajall

plaaiwl ia aapall Jgaidl a5 Guwljpp ani - =
le gjadll go hilall Lle cuin iden wnd
adlell laag cuhadll gichall Jgh pei

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:

T? = 4°

Experiment content:

22 :aaill _a dnadiwnll ddilell
r
gr

aupaill alighn

Scaled-down steel bar with a length of 100cm and
width of 5cm with drilled holes at regular intervals
of 5cm along its length with number of holes 19

A plane horizontal rigid support (wall bracket) fixed
on the wall

Removable knife edges

Digital Stopwatch 1/100 seconds.

puw 5 anjcg puw 100 algh gjain S1ga LA
12cg pw 5 algh dnhiin alabun lec gaing
19 ailaiall

b.TIJ.lIL:,J_Ca_!_'i'_'I'GL_dp(Ib_w" Ac dtiaren dacld

alljul g gl Juld (uawll daly Jad e jlown

ayili 100\1 arnd) calayl dclw
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Free Fall

@il go gl

JA oyl adgpein sall adgll yuldl jlgs -
«-0d) adgn pladiul dilen dalwnl hgduwll
¢l go (alg .anlaiiulg oalac] 13 Jgull o
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Jojl alas halull

Aim of the experiment:

« 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.

« To determine gravitational acceleration by studying the velocity of a falling object
as a function of time

Experiment content: aill aligan

Digital counter. ad)alac

Metallic balls. dliaen alja
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Projectiles

il go gajell
LJlagiadoll a5y awljy s

blawlll (S) san LSr_'a.{:'lig (h) ¢laijl leo_(:'li 227f =
{9) Jual éugljd &llas

Aim of the experiment:

 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

. 2
Vol . 2 T — 2V sing P S
— = 0 = x =85 =—sin2
Ymax = h 24 sin~¢ g max g P
Experiment content: aill aligan
Release Mechanism Gl ayi
Support stand Gl adil pcla
Steel Balls Allgall gnajya
Protractor and plumb bob Hngo gn dldin
Launcher Gl 2y
Sand box Joja ggain

I"30244050900 - 01016322246 - 01065101051 - 01099973559 @ 01117293405




Flywheel

:ayaill gn gaysll
Lilalljgnall apaiga aill 0aa go wagll
aalanll

Aim of the experiment:

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

Experiment content: aill aligan

String. hi

Digital stopwatch. Jliua aalay] achn
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Gyroscope

aaill go gajell

Gyl ilalljgndll aaai -
Jgauipall precession and nutation dhaln =

Aim of the experiment:

« Determining the moment of inertia, I of the disc
« Demonstrate precession and nutation.

Experiment content: aiill aligan

Disc

Bobbin

Tripod stand

Counterweight, large

Adjusting screw

Spirit level
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Maxwell’s Wheel

aaill go gayell

alil jus il jgnd pjc ald Jigualodlac
daullg (@Gulei cuwnd gnnil.ann guaellg dinla

Aim of the experiment:

« 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: aill aligan

String hia

Wodden ruler 50cm o 50 cundll gndphwn

Metallic base, stand and rod for hanger Guleill uirdg (Jolag dlinren dacld

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




Parallelogram of Force (Force Table)

il go gyl

Jg22 phhiiwl ga dapill ora oo gayell
Sl sgd duli gjlgi sill gall 11ail Agdll
SUT Joun

Aim of the experiment:

« The purpose of this experiment is to use the force table to experimentally
determine the force which balances three other forces.

Experiment content: aill aligan

4x Pulleys with Clamps. chbin go alyarx 4

2x Sets of force rings with strings hgiall go aldlay gndcgnanx 4
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First- and Second-Class Levers aealpl Jgild Graai dupai

@il go gl

acall Jgild i«

Aim of the experiment:

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: aill aligan

Horizontal Ruler, 50 cm pw 50 araal dpjaun

Weights 10-100 gram a2 100 - 10 ljglll

Precision Dynamometer 5 N (Hg 5 Apdj gljo
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Newton’s Second Law LU Jigi Jgild (GLaai dypai

Ayaill go gyl

aapll gl igu ggild e wapeill

Aim of the experiment:

» An experimental demonstration of Newton's second law.

Experiment content: aaill aligan

2x Cart

2x Dynamics Track Feet (Pair)

1x Elastic Bumper

1x Aluminum Dynamics Track, 1.2 m

1x Braided Physics String
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Jiall lapeg.,

Collisions on an Air Track

Aim of the experiment:

 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: aill aligan

Air track 120cm. puw 120 clgall jlwo

Electronic digital counter. AgHAll nd)alac
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Inclined Planes

Aim of the experiment:

« To measure the coefficient of static friction.

(éLiLall alhull )algimall dypai

il go gayel

LAl elaibdl Jolen gulid

Jnll dugljl dllas dahulgll agall ajaai
.uolinllg galwll Bl gu dijldo

ule Galinll dlainilalnicl (Sa0 gulid
Auwnllnll adhinoll

£€gi Llc L:,ﬁ._I..DUJ_IJH cllaindl alnicl (san yublid
Algall

ol Ganlinll dliainilalnicl lais gulid
Jeall 3 6g4) gkl gy agnell agall
{kell

« Determination the downward force as a function of the angle of inclination.

« 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).

Experiment content: aill aligan
Wooden track Inclined plane with a pully aya1 go Jilo (sgiwn i jluo
Pan with string fro holding masses hia o Jlailil Jol
Different masses aalian JLlail
A cart with hanger ¢lwlo gn dyyc
A cylindrical block as a moving body ¢lin pwa4 agilghuwi dlia

Two extra tracks with difference in roughness

aigiall 4 wallial go gualal ojlwo
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Static Experiment Set Lavilimil gjlai Gcgnan

il go gayell
dlobLi dcgnan La gl gjlaidcgnan
ella L Loy (alje Il aaeio gjlai clj lgisay

Jglanllg yjlgill agdg yljglllg ailjaulig galgyl
aljaaiall gylaig Jgaidl déapag

Aim of the experiment:

It is a comprehensive mechanical experiment device that can perform multi-purpose
experiments including levers, pulleys and weights, balance force, axels, pendulum
motion, and slope experiments

Experiment content: aill aligan

1 slope slide (200x600x100mm support and box) | 3 pendulum weights

2 each of 2 pulleys 1 plate

1 lever (span) thread
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Young’s Modulus of a Wire

Aim of the experiment:

:aill go gayell

Sl wllull digynl yulidn ga ellull gigy Jolen
alljl a1 Jgill algh éaleiwl e ellwll djad
.ailc adihnll agdll

oulid Guh (e ellull qigy Jolen ayill gudi
adulell ldag ellwll Jledilg  Jghll algayl

« Young's modulus of a wire (for example) is a measure of the elasticity of the wire
i.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:

:aqdll g dnadiuinll ddulell

 (F/A)
Y= G

Experiment content:

ayaill aligan

A rectangular metallic base with two stainless steel 304
Rods (1m tall and 12mm thickness) with metallic circular
top base (with radius of 17.5 cm). The top base has a drill
chuck attached to it for fixing the wire

A metallic hanger for the slotted weights with a drill
chuck for fixing the wire

4x 1 kg metallic slotted weights

Micrometer dial gauge:Measuring range: 0-10mm Mea-
surement accuracy: 0.0lmm

MDF 1m Ruler

Different Metallic wires of different thicknesses and dif-
ferent lengths

Allgall go guund le sginidlihimn driren dicla
@acld en (po 12 clowg jin 1 Jgh) 304 Ianll pglanll
Sgiai (pw 17.5 jhd cani) driaen dijila digle

elloll cuniil &y Jnin wagh | Le diglell daclall
Al il cagh go dsgaioll gljgll iaen Jol
adgédin driaen gljgi paa 1x 4

A0 10-0 :guliall Glai: jlai jiogpain
p0 0.01 :gubiall daa

Ho 1 Jghy dinivt djhwn
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Young’s Modulus of a Rod wuidl aigy Jolen Juiei i

il oo gapell
'%5 Jearwndll sii piy ahdiaic cwhdllpeapiy -
i wAall cuio pell wajhllaic Joeidgd
; cililyllg elinitll o digpall Jolen 1naipi s
«udl unigl

Aim of the experiment:

« 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: aiill aligan

R

Metallic stands made of stainless steel 304 304 Juiw guliliwmlll go iaen Job

Metallic bases.

dLiden dxcld
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Young’s Modulus of a Rod wuidl 2igy Joleo el dypai

:aill go gayell

Jady cyadll st iy Gl e oyadll pea ply -
wAdll dniin 1ic Joei Agd

alilwllg clinidl (4o digyall Jolen anqipi

Aim of the experiment:

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

of the rod.

» The modulus of elasticity is determined from the bending and the geometric data
of the bar.
Experiment content: aill aligan

Metallic stands made of stainless steel 304 304 Juiw guliliwlll o dien Job

Acrylic multi clamps. @aaein el el o ehiliin
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Torsion Apparatus

elgildl culi Juiei dipai

Aim of the experiment:

il go gajell

Joleng clgilll Joleo ajpail &ypill pionipi - =
cilwlid dhuwlgs dlilghuwi diaen cilwil pall
cilmbdll ellasag clgilll agag clgildl égljl aili
Jgaidl elgill waai alfial aainlinll

« 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:

auyaill ciligan

Upper cross piece

Slot for upper cross piece (for cylindrical rods of
length 500 mm or 300 mm)

Clamping sleeve

Precision dynamometer, 2N

Clamping arm for cylindrical rod

Weights

Low crosspiece (with rubber feet)

Precision dynamometer, 5 N
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Conical Pendulum

:ayaill gn gayell
Jgais dhulgy apayill ayalall dlac aaail - o«
Jadll hgian

Aim of the experiment:

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

Experiment content: aiill aligan

gear motor J

qaidl yljgal jgign

Stand material

jgignll Jola
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Variable g Pendulum Guilall peia Jgaidl dyai

il 4o gyl

Jgaill sjgall gojll gulial Alall padiui

Jaal Jl2all gganllg Jgaid Jghl allas
(@ualall cwy gjlwill). gaydl auala

Aim of the experiment:

« 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.'ul,__.ﬁ&.n .- Il agulsll

' I
T=2mw X
gcosa

Experiment content: aiill aligan

Metallic pendulum rod. wAaeall Jgaill cund

Pointer. Jugall

Metallic rod. U.la.v_n I

Digital stopwatch. drnd) calayl dcln
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Pohl’s Torsion Pendulum (6 pmdll GliAsAill) Jgd elgilill Jgaia
(forced oscillations)

:ayalll o gayell
bl Saalgill ilgall il Julaig gulid
clgildl Jgais plaaiwb

Aim of the experiment:

« Measurement and analysis of simple harmonic rotary oscillation

Experiment content: aill aligan
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PROPERTIES;OF MATTER AND FLUID
EXPERIMENTS?




Viscosity Coefficient Experiment

42911l Jal=a Gyl ayai

)
L 2
Aim of the experiment:

« Determination of the viscosity of a liquid.

The mathematical formula used:

il go gyl

Jilwll aagjl 3aai -

anill _a doadiwall ddilell

2.9.7%(p1 — p2)

n:

Experiment content:

9w

aupaill ciligan

A glass tube with length of 110cm or 120cm and a
diameter of 4 cm

Micrometer screw gauge Range: 0 - 25mm Pitch
Diameter. Graduations: 0.0lmm

puw &4 Jhdg pw 120 gf puw 110 Jght k) wgul

p00.01:2)aill ,pn 25 - 0:}ingjaall

Metallic spheres with different diameters (3.9mm -
4.7mm - 6.3mm)

Hook Magnet 25 mm with Breakaway 19 Kg

- a0 4.7 - pn 3.9) aalivn jlhal datinen alya
(p06.3

p25 19 waw agal pn 25 ¢lga yuihlion
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Ostwald Viscometer dagjll gulLdno allgiwgi

:aill go gajell
puly LAY cagpenll allgiwgl aagjll yulidn
dagjlll yulidn gi U wgiidll dagjlll yuliin

Jilwll dagjl gulidl paiug jlpa ga dyyeull

Aim of the experiment:

« 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: aalll aligan

metallic base with stainless steel rod 304 304 Juiw guliliwdl go dpw ga G'um éJ..'CLﬁ
lanll pglanll

Suction Device hanll jlaa

2* Plastic syringe Aaltatiwmih aifga 2

Optional:
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Archimedes Principal Experiment

:aaill go gajell

i pwal egill gjgll agaai «
puasf ggita go Gasl
(dﬁhud.i._;c&igi)anJlddl.’i‘ba.,pj .

Aim of the experiment:

« 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: ail (4 anadiwnll aduell
Specific weight = —
pEEIfIE We'lg t - ﬁ » B = p fluid Vobject g
Experiment content: @il aligan

Metallic multi clamp. oI gl ol dnw go dih)
Optional component SJumdl ggan

E0244050900 - 01016322246 - 01065101051 - 01099973559 @ 01117293405




Surface Tension Experiment

il 4o gapll
clnll Lahulljigill gubd s

Aim of the experiment:

» Measuring the surface tension of the water

The mathematical formula used: duaill L @paatunll dadell

Experiment content: aill aligan

Metal ring. driaen dj)iladdla

304 Juiw gulilimdl o anw gnaall o dacld
Metallic base with 1m stainless steel 304 rod. nw100 Jghi clanll pglaall
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Hydrostatic Balance Experiment Aatilimgjaall gljtall &y

:ayalll go gagell
1gnaag dulnll direll aalia gulidl paimi
lilngjata jlgag igrall gljn go ggall

Aim of the experiment:

» 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: aill aligan
Stainless steel hanging basket. anll pglanll Algall (o ddlen dlw

Digital balance 1dig / range: 0-2Kg p252-0:520l1/0.1 04 gl
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Pascal’s Vane Apparatus ALiliugjatall AL Jlawly Guiyy Gapai

:anadll go gajell

uosll abuldllg Aailingyagll GAalilll Al
clinil JUs go bheall 1 yulay gyl hol
facluny dpan djgn (A ] jLiyg clivell
aalian aalyj Lilgl gyl gonii aeall wclho
Jlabl

Aim of the experiment:

« 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: F, ayaill (A anadiwnll adilell
P=— '
r=i
Experiment content: aill aligan

Scale Qujad
Slotted weight adgdann (Jjjgl
Rubber diaphragm olholl phll alall
Acrylic tube clily ol wgyl
Outlet pipe at rear walall a0 wguil
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Specific Gravity of a Liquid Using
U-Tube

ug.ul pl::l.uul.l ,J.ll.m.IJ u.cg.dl Jiddl
U wapa Jau UJ.: Hing.ilall

Aim of the experiment:

il 4o el

Jilwl (&punill aaliall) Jilwl Legill gjgll guei
U@ Jau Jle ia wgiil plariwl- pglen jpé
-pglen Jilwl 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:

Suction device with ropper connection

250ml of glycerol

aupaill ciligan

U-Tube

W Jadi L le abj uglil gag pa wgll
olitwdl glafjl anbhjaliaa

hlnall 3o dehé go clgall uaw jlag

caasnll gyl Jilw go Jo 250
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Verification of lenses and mirrors

Aim of the experiment:

Llpallg dlwaell jLilga (§rdai aipai

ayaill go gayell

dbwaeoll (ilgd dwlja liivay.aipill oda _a
.ulnllg

aaa0ll alwaell sjgul a2l 2aai lihoy
Ojednllg

Bednllg anaall Lijall gl aedl aailiaoy
diganll anlpiallg daraall jgnll (a4 (Granill
.Q1aang Apedn 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: aaill aligan
Metallic Optical bench 100cm with 5 mounted to ngl aiin 5 gn dliaen pw 100 djnidlgla
put the holder for lens. dwaell Joh
2*Metallic holder for lens. dwaell ,ixen ol 2

Two convex lenses with EL 10cm and 20cm
Two concave lenses with EL 10cm and 20cm
Two mirrors concave and convex.

Halogen lamp with holder.

White metallic screen with holder.

Arrow Slit shape.

pw20 g pw10 yuldn dnao gliwac
pw20g pw10 yulao dyedn Jliwac
dnnan g djedn gliljn

Jobgo giaglla alinn

naw
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Young’s Experiment : ~
(Single and Double Slits) 293jnllg apaall (Guull aigs dupali

aaill go gayell

Sl cghll agin dwlja liibny.dipill oda A «
.cgnll puaiy (Gib gi dals pic oj loaic ail wajoj

plaaiwl agajnll (Guillg (Sapall (Gl gape 227
puaell gl agall Jghll

Aim of the experiment:

« 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 doddlwnll ddlell

Experiment content: aill aligan

Light source, laser, and red with holder. Jolhhgo jnal jjil egnh jann

Double slit with holder. Jolb gn agajn (G

White metallic Screen with holder. Jolhgn clhy driaen duli
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Wavelength of Laser Source Us-

jaaal ,agall Jghll jusi
agtali jgjan pladiiwb jjil

ing Diffraction Grating

Aim of the experiment:

ayaill go gayell

jgjan plhaiwl il janal agoll Jghll guei s

aguall

« Determination of the Wavelength of Laser Source Using Diffraction Grating

Experiment content:

aupaill aligan

Red Laser Diode source with stainless steel holder
and with the power source

White screen with stainless steel holder

iw guliliwlll 4o Job go joal Jjd ano
Jrewill janng

Jahill vaa Juaiwl Jobb eo clhy dmli
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Refractive Index of a Prism jgaininl jLw4ill Joleao Jiei dipai

il go gapell
Jlwqidll Jolen yai libay dyaill 0z 4 s
ALl jgiial
Junsil G ge gl jlnSil Jolen appaipi) - s
alpitll syenll éugljll aic jgubinll jic 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: apnill (A doadhwnll ddilell

_sing _ sin (%5 6)

sinf siu(ﬂ)

2
Experiment content: aill alighn

High Metallic Spectrometer, 360° with prism holder. e LﬂLLb'D
Jguuinll
Sodium lamp with power supply ddlh jJannyagjn pgiagn alinn
. 20 Jghy guliliwl o dtw go ajaall o dacla

Metallic holder for the Na lam 2 .
p alnoll Joha dia) go pu
Crown prism. 2j Jguiio
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Refractive Index of Transparent Glass dualajll ailpill jLwsidl Jaoleo juiei
Sheet g

aaill go gayell

plaaiwly glajll go Gy jlwsil Jolen gyei
«ljinll ugaumgyaall

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: aill aligan
Traveler microscope. ¢pinughwgpaln
Glass sheets with different thickness. dslowll aalian glajll o ailpn
Red Marker. 4ai pld
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Liquid Lens JHilw JLwail Joleo guieil dLilall duwasll dipai

aaill go gayell

alilwll dwaell 4gé 119 liiany ayaill cam g
ad) gag hugl «n» JlQilll Joleo ajaailiian) =
hungll ella pie egall jLiiil duars wang aleri 1

Aim of the experiment:

 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: apill _a doadiwall ddilell
r
Npiquia = 1+ (F—)
Liquid
Experiment content: aiill aligan
plane mirror 10¥10 cm2 2pw 10*10 digiwn aijn
Metallic rod of length 50cm puw 50 Jgly 304 guliliwdl go dien (nd
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Sugar Prism Experiment

@il go gagell
j-gbﬂ'gyd.ﬁﬂglldmlpmhm_ﬁ.!pmnia?d .
tha adiell gl spig jlu4idl Joleng jauwll
Ly
#awll Jghaol Jggaall jpayill yaailiiany  «
e ygpall aic jjtll glei calpil spi gf liany — «
Jauninll

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: anill LA doddhwnll ddilell

1 -
n = 2.00056 X sin [Ex{ﬂmd+ 60 ]]

Experiment content: aill aligan
Sugar prism. alala Jglanll gigl ¢pan elyplaill g jguin
Diode laser. Ji jann
White screen with holder and metallic base. Jol go clhay dwnbin
Beaker. ) au
Digital balance AgHA] gl jto
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Polari-Meter

ayaill go gayell

cgnll ghga yulid liihn) apill oda A
yaull Jglao jic jny sall (sgiwnll ghdiwnl|
gany ajiaig Jawll gl Jgh dgjen JUa go

fawll Jglanl egill ghgall ablwa

Aim of the experiment:

« 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: aalll aligan

Complete Sodium lamp adlhll agjn go pgiagnll alinn

Digital balanec 2dig SHic pd) 2 adyy Jlid gljo
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Sodium Lamp Laurent Half
Shade Polari-meter

:aaill go gajell
l§3bi cgill ulhdinl sgimn Jgljgrdhalln =

Jolan )i aaail jall Jglan dhwlgy gl
Lyeu dlleall Aalall

Aim of the experiment:

To observe the rotation of the plane of polarization of monochromatic light by
sugar solution for determining the concentration of solution of optically active
substance.

Experiment content: aiill aligan

Sodium Light Source with power supply and housing

Digital balanec 2dig

Specification dlanignll
Least count: 1°

Dimensions: Dia. 12 mm, length 200mm

Tube: With central bulb, metallic caps & cover glasses packed in a velvet case
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Polarization by Quarter and Half & HI piiill dehd pladiwl alhdiml

Wave Plates a12g.0 unill gl
:ayaill go gajell
gl salaf egall spi gf Loy .dyaill 0aa 4 s

Polarizer analyzer

plate

lux meter LanJ_D (_‘JLC Ing_D_C b_LDJI GJ.LCLD L_7LC b.ﬂ-u.u
\\\ \ 172 1/8) duwlinll aaglll a5law aic . spadll

neg Salell glell i jgh Jgai ellia (gl
A)glll go egAll g3 Loaic (Salell

aalian Ligjs Gisinll cgall ulhdinl aad pip s
olailg 1/2g 1/4 dagll syl jganll gu
Jhdlunll eghll alhdil

Aim of the experiment:

 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: aaill aligan
Scaled Polarizer & Analyzer 360° with holder. Jolb gn daja 360 aiglj aujais whdimng Jlan
Scaled A\/4 plate360°with holder. Job go dago gy pali dehd
Scaled A/2 plate360°with holder. Jol gn aago cani pali dehd
Metallic Optical bench100 cm with 5 mounted. alitin 4 20 pw 100 dtiaen djjni dlgla
Laser source with holder. Jobgo jjul jann
Lux meter with holder. Job go dilhiwill @ gulidn
Digital multi meter. Jiingal
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Malus’ Law

cilbdiuull yigllo §gils G4hai dyai

Aim of the experiment:

il 4o gyl

malus (gilé (o (Ganill lian) daill oaa g =
whdaiun cgr ggdg aic ail e yaiy sall
Jadinll cgall daii gla.Jhanll Lle Jolall
ploill v gipo @0 lah cuwliii Jlaoll dhulgy
dhdinnllg Jhaoll Juydljgho gu digljll

« 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:

aupaill alighn

Metallic optical bench 100 cm with 4 mounted.
Scaled Polarizer and Analyzer 360° with holder.
Halogen lamp with holder.

Lux meter with holder.

alilin 4 gn pw 100 dtiren djypn dlglh
Jolb gn daja 360 Jlang gjain whdimn

Jobgn giaglla ainn
Job go aclhinll dd gulidn
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Newton’s Rings

Aim of the experiment:

Al 4o gyl

Juxig Jalaill dwlja liihog @&ipill oia Ua
aldla pladil pgiagnll dinl J agoll Jghll
(Hg4

« 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:

apill _adnadinnll ddilel

D* = 4mR1
Experiment content: aill aligan
Newton’s ring set. (Hgw ailala
Travel microscope. ¢ in ughwgpalo
Sodium lamp with power supply and lamp housing. dlnanll clheg dalhll jano go pgidgnll allnn
Metallic base. 2131l (jn dacld
Metallic multi clamp. wll ais)

Metallic stand.

alnoll Jola 304 guliliwl]l (o alw

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




Fresnel Bi-Prism

il go gyl

cgAll o dnjal dagoll doado pundi Jus go  «
Jalaill iy olaill ilii Jigpa jguiio aic

blail yo cgall anal agall Jghll apaipi s
Jalaill

Aim of the experiment:

« 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: a1l 4 dnaakwnll dadell

_ (object separation X image length) Q- (v.a)
o (image separation) ! D
Experiment content: dalll aligan
Fresnel prism, 179°. @2)2 179 ,Ji1}a jgunin
Convex lens with holder. Jobgndnandwac

Prism holder

Optional component SJubl ggan
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Michelson Interferometer JAlaill Jguulailn julidn

:ayaill go gajsll
dhuwlgy Jahill dwlja liSoy.dipillcda g«
cgall puudi piy Michelson Jalai gulido

@11 a wni dplaj dagl dhulgy gicleid ]
Ao ghdil) pi', (iljn dhuwlgr dedll guseii
yptug Jahaill Gaug amlajll asgll aic sl
aldala Jam Lle Jalaill

.cgnll jannl agall Jghll aaai

Aim of the experiment:

+ 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: aill LA dnadimnll ddulell
Ad NA
-2
Experiment content: aiill aligan
Michelson interferometer apparatus with is consists Jo Jgguwlailo o Jahill gulian jlaa ggai
of beam splitter, two silver mirror, metallic base, and [4iiaen diclig ,(uitha (uiljng glew pudn
micrometer. Jingjailng
Red laser diode with holder Joly go joai jjul agia
Plan concave lens with holder. Johhgndjedn duwac
White metallic Screen with a holder. Job gn clhy driaen dmbim
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Fabry Perot and Michelson Interferometer dgjpu-SHLa g ggulaila :.jl::-l:u-ﬂ

il 4o el

plaaiul ggu-poila jjitll agall Jghll Juei =

Aim of the experiment:

Jguwlaing agp spla Jalai yulidn

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

Experiment content:

auyaill aligan

He-Ne Laser, 633nm 1mW
Adjustable mirror: T20% / R80%
Beam splitter: T50% / R50%
Movable mirror: T20% / R80%
Screen Holder, 64mm*64mm
Lens Holder, 64mm*64mm
Micrometer, 1/100mm

Lens, f 17mm

Movablemirror Holder, 64mm*64mm

Screen, 64mm*64mm

ailg Lo Jingili 633 gui- pgslia jju
T20% / R80% : Juaeill alilé éfjn
T50% / R50% :glei puwan

T20% / R80% :d4 jain @l }n

0064 * an 64 : dmblll Jol

N0 64 * an 64 : dwiell Jol

no 1/100: jingjain

f17mm :Gwac

AN 64* nn 64, dljn Job

0N 64 * nn 64 : dwbinll
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Diffraction Grating

ag4all jgjan daypai

Aim of the experiment:

il 4o gyl

w2gall Jghll apailiisoyapill oaa A
Gl alinol

aalian glgll 4o ujo e djlic cghll phon
gl dalinn é@glj aic ggl Jal (snall aall ¢nng
wath mic Jalg walitn ago Jgh al ggl Ja
Ajaha

« 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:

apill (A doxdiwnll ddilell

Am = dsiné
Experiment content: aill aligan
High metallic Spectrometer, 360° with diffraction Job gn daja 360 dagall e ixen wlihn
grating holder. " © ag10jgjan
Mercury lamp with power supply. adlh jannyagjn aijalinao.

Metallic holder for Hg lamp.

Diffraction grating, 100 - 300-600 line/mm.

20 Jgly yuliliwgl go atw go apall go dacla
GLjl alnoll Johs puw

pn/h3a300-600 - 100 ,aguall jgjano
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Photoelectric Effect igAgpAaIl puilill

aaill go gayell

iangigall pilill @wlpa liihn) dyaill 0da g =
algnll go éienii aligialyll gl wyer sallg
aalhll nini loaic aljlell gi aliluwll gi dalnll
dierinll ciligialdl (nwiad.cgall o
Luigall aligialil

Aim of the experiment:

« 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: aill aligan

Photo diode with holder Jol go agilagiga

Halogen lamp with holder. Job go 1aglla glinn

Two Digital multi meter.
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Laser Optical Demonstration éupaull chijiall gjlai écgnan
Instrument

il 4o gyl

Jith dagjoll alaeall (jo dlobi dcgoan s
ananll He- Ne

cljaly dagall aylle spadl glajll alighn anwi
dpuaigll aliayl Jlan (g ayqi 47 go fal
.ayibjallg

Aim of the experiment:

« Comprehensive set of equipment with built in He-Ne laser. Top quality optical
glass components allow over 47 experiments in geometric and physical optics.

Experiment content: aiill aligan
. . Included a diode laser (powered by 3 AA batteries), beam expander, beam splitter,
Main unit : o
whiteboard, dial disk, etc.
Right angle prism Double plane mirror
Equilateral prism Semi-cylindrical lens
Concave-convex cylindrical mirror Beam expander lens
. Diffuse reflector Plastic optic fiber
Accessories :
Plane parallel plate Plane mirror
Bi-convex cylindrical lens Plano-concave cylindrical lens
Galilean telescope Periscope
Plano-convex cylindrical lens PDF manual
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Liquid Crystal Electro-Optical
Effect

Aim of the experiment:

Jilwll sjglull igiagpasll spadl puiill

ayaill go gajell

Sradl siainll anailiiao) il 0da 4
alalenllg Jilwll Jliwggall diel ilpgall
QUi @unill aga atiell aga Jin dpuyill
.)aillg

Jilwll s)glull ayell Swlwl faunil apagi
cgall il il ppliell ae jagi pi
wugllo ggildl (Gaaill dpaig ahdiuall

« 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:

daipaill cilighn

Optical bench
Polarizer

Analyzer

LC plate with type TN

Semiconductor laser

Current meter
Power meter
Connecting cables
Voltmeter

Photo detector laser
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Demonstrator of Holograph dlpaglgall Guhil Lupaijlas

Application
il go gl
afuli dygn glii] dawens angs ofjlgall lagl gany =
Jill aleydll
Aim of the experiment:
 This apparatus can demonstrate how to produce laser hologram.
Experiment content: aill aligan

Semiconductor laser.
Expanded beam lens
Polarizer
Plastic circle (Built-in hologram)

U-Shaped fixed bracket

Base
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Holographic Experiment

auaill go yajell

puwanll pgnill dwl)a liisay, dyill cda A
wAlgill ¢ge ailill Jalill fan e aniey Al
atignll gl

dnjag dreqyoll dnjall gu Jahill caa Jouwil
Jrwihung Lle) Lo ggils o dwaeinll Gilall

Jahllg clwill alnglen e Jahill uaa (sgini - =
= Jilall &njal

- allngall aluil Jitl eaa wylaill dcgnan padimi =
duwale aleyill auuli jgn adgil cgall janns
Jwill hung e aldlig

éalel gany , ella I dalaylly joygigigs dagl s
cgall dlawanll aleill aflli awalell djgnll cli
Audll

Aim of the experiment:

 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.
Exposer shutter and timer.
Beam expander.
Plane mirror.

Small object.

Rad sensitive polymer plate.
Optical table.
Metallic base

)
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ELECTRICITY AND MAGNETISM EXPERIMENTS

aruthlieallg aupaill gjlai




Magnetic Moment

anyaill go gaysll

J< finghlienll e apuhlionll pjoll g
Juuthlion ghg aila).aip] cuidi Guh
St Gle gualidn guuhlion ojc Ingl
cllil auuhlienll pgjell Jla duwdiall gljall
e lnicl L4 walpil apyll w@apai alughlienll
JJjell (i aliagl

gurill ggild o (Ganill ha platiwl liihay
duuhlienll agall swaell

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: anill A dnadimnll ddilell

M ‘o (d? - 1?)?

—cot = ————

H 2d
Experiment content: aill aligan

Scaled magnetometer (360°). d2)2 360 jitnghlien
2 bar magnets. Juhiwoll guihlieonll o2
Scaled wooden base 1 meter. Jo ghifaun lale cula Jin 1 JgAd Guun qld'ﬁ
w50 Jghy 61lg
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Meter Bridge

Aim of the experiment:

:ayaill go gasll

plaaiwl - dngldnll a1l dthundall adggll - =
wubwn fiingilaly eo alfinll ahidll Gdiyh
Ajhidll suly gu il gjlgi pggany yin 1 ¢llng

gl Jungi dwljal djhidll oia pladiwl liihn)
.Sjlgillg

« 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: apnill (A doadhwnll ddilell
R I
Z 1
Experiment content: aill aligan
Meter Bridge with set of 1 meter long with sliding Al go dohd e ajic L ag dijinll aphiall
contact on a scaled bench and two small plugs in dajan dphwn le élpin Glljgo jin 1 Jgh
board. Ho 1 Jgh
Nickel chrome wire. pgja Jatill go ellw

DC Power supply (6V/3A).
Sensitive center reading galvanometer.

Set of different resistances.

Cables and connectors.

ol 3 ailga 6 ddlh agjn

QJad canllo oo jan gy yolwa jiingilaly
aloglanll o dcgnan

Jiogill elilmi
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Tangent Galvanometer

@l go gyl

Jlaall aadd aani lisoy aaill 0aa 4
aliil piy walo pic joy jLill gil jai . Suihlieall
20 duuliin [3a Al ggaig Suubhlien Jlo
Gilli plaaiwl piy.caloll alal 2acg jlill Gau
ddlb janng alalall go walian aac go alaln
paiaiwig Suiblionll Jloll adgil Jaeill Jild
wlwnl aildlall Wniin g dagagall dlngll
Sublieall Jlaall laa

Aim of the experiment:

+ 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: aill (A dnadtwnll dailell
 _ ZRE. g
N
Experiment content: aiill aligan
Complete tangent galvanometer supplied with coil aal 500/50/2 Lalng 3| NI
2/50/500 turns. walayagjo Jhll jiogilal
Scaled compass (360°) (a2)2360) dajain alngy
DC Power supply (15V/2A). (joi 2 / cilga 15) joiwmo juiddlh jano
Rheostat 0-1000hms/2A ol 2 /ngl 100 Gpu@in doglan
Digital multi meter. Jaein,ndjalac
Connection cables. Jingill elwi

I"&0244050900 - 01016322246 - 01065101051 - 01099973559 @ 01117293405




Light-Dependent Resistor (LDR) LDR avigaall dagldall

il 4o el

tanienll dnglanll jnall sihiall Jlc dyeill
cgall e

Aim of the experiment:

» Recording the characteristic curve of light dependent resistance.

Experiment content: aalll aligan

LDR with holder Jolll gn dlign dnglan
Lux-meter acliadl dam gulidn
Connecting cable Jingill elwi
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Faraday Induction

Aim of the experiment:

U< ilill aall glajla dypai
Alghui uila 4 jlii jgyn

il 4o gyl

.aiganllg suuhliengpgall dnll gsalo aliy
alal ¢uliy sgili caln . 4al 600 gn (Gwhwl wiln

« To demonstrate electromagnetic induction and transformer principles. Primary
coil with 600 turns, secondary coil with three different turns. Coils are wound on
molded pipe and are provided with 4 mm safety sockets.

Experiment content:

aiill aligan

A 2Mhz Function Generator
Output frequency: 0.2 Hz - 2 MHz
Output Amplitude: >20Vp-p (1IMQ load); 210Vp-p (50Q
load)
Field Coil (primary coil)

o Coil diameter: 60 mm.

o Number of turns: 600

+ Coil length: 300 mm.

 Connection: via 4 mm-safety sockets
Set of 3 Induction Coils (secondary coils)

o Coil 1 Number of turns: 300 with taps at 100 and
200 turns Coil cross section: 50x200 mm?

o Coil 2 Number of turns: 300 Coil cross section:
40x200 mm?

o Coil 3 Number of turns: 300 Coil cross section:
30x200 mm?>

Hja o 2 abahalgo

Falin 2 - jia0.2:alall 2y

c1lga 10s {(pgi Lo 1 o) cilga 20s ;a1 dow
(pgl 50 Jn)

- wlwil aalall

p0 60 :aalll jhd =

600 :cilalll 2ac =

A0 300 :alall Jghs

a0 4 glof guilan pe:Jingill =

: 3 dugili vlaln

Jungill ailanill ga 300 :ailalll 3ac Jgul walnll
200x50 :calnll nell ghdanll dal 200 g 100 aic
LHyell ghdnll 300 :alalll aac Lilill ..ulgfl
‘an 200x40 :alnll

waloall Ajell ehanll 300 :alalll 2ac Gl dloll

A0 200x30
2x Digital multimeter Abwlall aaein
Optional component S)uidl Jgan

A 100MHz Digital Oscilloscope
Bandwidth: 100MHz \Sample Rate: 100MS/s.

Glaill aje jipa 1o 100 Lodfl abyall puwl)
100:ditell Jaeo\ jija 1o 100 :Saa 4l
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Biot-Savart’s Law experiment Cjlalw-cigy JgHila (Graai dupai

:ayaill go gajell
dlngn ddlal B suhlieoll Jholl aoid gulid =
Uc a2l Lag R jhdll wani _ag 1lill _a dllas
. x adlall
agy Jgild (Gubin bloc dabll jhd canigalwa =
jlalng

Aim of the experiment:

+ In the experiment Biot-Savart law, the profile of the magnetic flux density B of
current-carrying conductor loops with different radii R and the magnetic flux
density of a straight wire is determined and discussed.

The mathematical formula used: anill A dnadimnll ddilell

o

Il
mlE
= —

Experiment content: ayadll aligan

Tesla meter with ranges of 200mT\20mT 201\ i ;18200 Sanlla yuodwi jlag

Holder for the tesla meter prop Aol gulwa aniil elwlo gn aacls
‘S:it }?fi ';lflfl;i ri(;ggil;cl’:ors for Biot-Savart Experiments Jladll dalito dlngn alily
ARABIA Plug in bored aujell Jingi dijgd
DC Power Supply, 60 V, 20 A (230 V, 50Hz) ol 20 alga 60 puodl Llle joimwnaad jann
Set of experiment safety connection cables glodl alle Jungill elilwi o écgnan
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Measuring magnetic field of an air coil  <clgall dlal uhligall Jlaall gulis

:ayaill go gajell
Sublieall Jlaall dwlja Loy, ayaill cam 4 »
culi nael L Jghll jusi aia gany ilga wilnl

N alalll o

Jigh clga walnl B sublienll Jlanll yulial
Jadll jLill allas

by Suublionll Jaall cyli il

Jgan Jgh e suublienll gaaill aalis guldl
alghll alalnll

Aim of the experiment:

+ 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: @il aligan
Solenoid with holder with variable no. of turns. alalll go peiniacen Job go gl daln
Power supply 0 - 15V, 2A. junl5 / clga 15-0 jniwn aad adla agjn
Tesla meter MCP 200mT twi 110200 jirollmi
Cables. Jungi ellwl

I"30244050900 - 01016322246 - 01065101051 - 01099973559 @ 01117293405




Magnetic Field of Helmholtz
Coils

Aim of the experiment:

g4aln ge ilill uyhalizall Jlaall pei &3

Flgaali

:aill go gayell

Sil alaloll ol cwiji a Helmholtz ailaln «
130g0 luuhlien dlan algi adyjhy lgeng pi
Jlanll agd cunliii jbui (Guhiaic lgin diloll
Juillg alaloll LA aljgall aac go (Suihlionll
(0 Helmholtz Coils alac| (jgail .lgilc (Guhnll
Suublien Jlao jagil jlun e (titin (ralo

culinll Jnall juni piy.alalall (ju aago
Jlunll e Helmholtz ailalnl

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:

aupaill alighn

Helmholtz coils pair of precision coils and 400
turns of wire are wound on heat resistant
former of about 150 mm diameter.

Power supply 0 - 30VDC/ 5A
Digital Multimeter
Tesla meter MCP 200mT\20mT

cables

alalall go agj gc djlic jilganla alalo
Ja Lle el o dal 400 cal piyg daiaall
a0 150 Lllgaaphad gl )l jall pglan
junl5/ ¢ilga 30 - 0 jniwn a1 ddlkh agjn
Hingdl

i o 20 Ly Lo 200 jiniduyi

Jungi lilu
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Current Balance uilo le épigall drunblieall dgill grei
AR jlial oy

ayaill go gayell

Sublion Jlan L Lilyga jli aliil pi loaic
Jle puiblien g Jngall 1z yyniaic Jngall
wle Uagac ellull jlii alailg glaall 4gaa Jau
Lle ajgall agdll dhaila liiany ,uhlioall
olail _lc anioi ellwll e dgall alail ¢l
Agdl agdll oia L owi elhnll e Lr.,JJ.Q.ﬁJUL__L'I'.”
jiigl

Aim of the experiment:

« 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: @il (A anadiwanll adilell
F = BIL

Experiment content: aill aligan
Horseshoe Magnet Jlnall agaa guihlion
Digital balance 2dig p20.01 ,0d) gljo
a holder for wire frames el aljiay Job
5 wire frames with Conductors of different length. aaliin Jlghi aild allngay daalu aljln) 5
Power supply 0 - 30 V/5 A junl 5/¢lga 30 - 0 dalhall janno
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Transformers

aaill go gayell

saLall lphy Jolil plaall g jlpall puanipi - s
adano wld o wlli gag .alganll dunlwill
lnail4ag.pann wld gn U wp Jain e
Gleo wld Jiamil po 25 x 30 o ghdng
pauinlill ¢lilun (o Jolb.an 140 x 105 paay
(o Yliehd alljll abla anii glad go Jidill
1alg wjh go pn 25 x 25 x 65 lgin (J4 .Ganclll
ddlag peall cuhd Jgudl bgpan Jaui Lle
Qpan pis adi e Léul dancdll Sginl . Juhill
AgH ¢leud 2311 Jghll

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: aill aligan
Transformer apparatuse sl Jganll
Multimeters Juliall aein
AC power supply dlga 15-0213jinaa12gjn
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Thermocouple Experiment (éuylpall aaalgajul) Juls gopiill dpai

:aill go el
Ll dilsgopdl! ge axilll dyljall azalall
aagell gjlpp daya il .

Aim of the experiment:

« 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

Mercury thermometer 0-100 drgree @gin 42)3 100 - O a4l Jingopi

Glass beaker 500ml 10500 gl jll (4o cleg
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Dielectric Constant with

(G=ull gulLdn) Libpaall Jjell culi guei
Capacitance-Meter -

‘il go yayell
€ clgpll Jjell culi aniliiany daill 0da o s

Jujlgin gg! platiwl ellyaill gl glojll €9
Aeuwll gulidn pladiul (w@ians) (Jlgjen

Aim of the experiment:

« 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: aill aligan

A scaled (14cm) acrylic base (23*12.5*5cm) for gulan (p14) gulang ¢clilyjal aacla
holding the two plates. gl Jnal (pw5%12.5%23).

capacitance meter
Capacitance (F): (From 200pF to 20mF) + dowll yulan
(0.5%+10) aljla 1020 LAlaljla gau 200 (o Gowll
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Dielectric Constant with High ilpaall Jisll culi griei dipai
Voltage Power Supply (@2l lLe jana pladiuly)

il go gapell
Eoclgpll Jjell culi yani liihay ayaill 03a g »
Jujlgio (iag! pladiul cllja il gi plajll €9

gauitl agall L ddlh janng (waians) (ilgjen
aljlell aalall

Aim of the experiment:

* 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: aaill aligan

A scaled (14cm) acrylic base (23*12.5*5cm) for wulan (aw14 )gulang d.l.l.l)ﬁl aacla
holding the two plates. gl Joal (o 23*12.5*5)
AC Power supply (0-500V) ¢ilga (500 - 0)1ajinaaa jann
Safety connection cables. gl adle Jungi el i
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Electric Field Mapping LAl Jlanllhghs pu)

aaill go gayell

Py JUA 0 Lilygall Jlaall jaflns dwljal s
Jlan hgha cliilg agall duglwin hghall hilya
.-- . I.-. II LjI. 5 II LjI-iJ"gh--I--I lngJ'J-Bb

Aim of the experiment:

« 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
Digital Multimeter Jiitngal

Two Copper rods working as electrodes with con- 20 dliljas ulhata gllneg) Jhuwli glaAa
nection terminals Jingi calpal

Connection cabels Jingi el i
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Coulomb Force Experiment

aaill go gayell

atiling)gall agall ieig pglgh Jgild (Gudai

Aim of the experiment:

 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: dalll aligan

Micrometer On Slide
Parallel Plate, ¢150mm
Balance, 0~310g, 0.01g

High Voltage Connection Lead

Kilovoltage Power Supply, 15KV

)
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Waltenhofen’s Pendulum (Eddy Current) dynlgall ciljluill Gadai dupai

:aaill go gajell
Jolpa Joc alil Waltenhofen (Jgaiy paaim) s
Lapilig awnlgall ciljLill

Aim of the experiment:

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

Experiment content: aill aligan

Stand base, 150mm po 150 Gliaen dacla

Universal clamp aLs)

Pair of pole pieces dlhdail go ag)

2 Coils with 1200 turns each loain Jalaal 1200 go walo 2

Connection cables Jungill elilwi
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Energy Gap of a Semi-Conductor Ex-

periment Juagall apil dalkll Ggaa dyad

il go gyl

Jogoll apnl ddlhll dgad juei =

Aim of the experiment:

« Determination of the energy gap of a semi-conductor

Experiment content: aaill aligan

A thermocouple and a heater are also inside the cube weanll Jala glaags eyl §)lja agajo g glaw
with two outputs BNC terminals for connecting the - Jl- A €3 g0 (Hlnaio 1o o
temperature control ajlalh paaill jlaa Jungil

2x Digital multimeters pirngall guball 2aein 2
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Hall-Effect Experiment

@il go gl

Jga paic siaio puyg Jga pili laio plei
Suublionll ¢l 6gé yulia aars plei
Jaa pili plaaiwly

waloll quiblieoll JLoll gi1jgi gulid
Subliengigall

Aim of the experiment:

« Learning the principle of hall effect and mapping the curve of hall element.
« Learning to measure the magnetic induction strength b using the hall effect.
« Measure the magnetic field distribution of the electromagnet coil.

Experiment content: aaill aligan

Electromagnetic excitation current: 0 ~ 500 mA is linear adjustable; adjustment fineness is <1 mA
and stability is <10-5, 3-digit semi-digital voltmeter display.

Magnetic induction intensity of the magnetic field adjustable range is 0 ~ 100mT; the magnetic field is
about 100mT when the current is 500 mA.

Excitation ammeter: 0 ~ 2000 mA, resolution of 1 mA error + 0.5%;

Hall voltage measurement meter: 0 ~ 200 mV, resolution 0.1 mV error + 0.5%; 0 ~ 2000 mV resolution 0.1
mV error * 0.5%.

Working ammeter: range of 20 mA, resolution of 0.01 mA, error of + 0.5%.

Gallium arsenide Hall element: the working current of 0 ~ 10 mA is linearly adjustable.
Sensitivity: 150 mV / (mA * T).

Unequal potential difference: <1 m

Two-dimensional moving ruler movement range: horizontal 0 ~ 70mm, vertical 0 ~ 30mm.

Use C-shaped electromagnet to provide magnetic field, magnetic core position can be fine-tuned,
fine-tuning distance of Imm.

The excitation current is switched by a high quality longevity 10A large current switch

The Hall element protection device is provided to avoid burning the Hall element due to the working

current source and the excitation current source in the experiment, which improves the use safety of the
instrument.
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Hysteresis Loop Experiment éualsill dplall éupai

ayaill go gajell

Auhliooll algall (g dlaldill Ajlall dwlpy .

Aim of the experiment:

 Study the hysteresis loop in ferromagnetic materials.

Experiment content: dalll aligan
Couple of coils to produce hysteresis uhlienll Jlaoll gliild alalall go glagj
Ferromagnetic material drnihlion @ilo (o wld
Power supply Joimnaal adlhagjn
Oscilloscopel00M 210100 abiash puly
Multi-meter lwlall 2aein
Resistors and capacitors with suitable value dloglanllg alaianll jo dcgnan
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T ERMODYI\IAMICS AND GASES LAWS
- EXEPRIMENT |
jlj_'|J| Ib.l.nLu:JI Julga ajlai

e (et
s , B




Boyle’s Law Apparatus

Anyaill go gapll

pll gy ddilell yaaal gt jlga paaiuy -
aJljn dajaaic clggll o phan paal honllg

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 anadimnll ddilell

PV = constant

Experiment content: dalll aligan
Inlet and outlet valve clgall agjag Jgaa plon

Piston with ring-shaped gas-kets Al dailghwill jlell heal juao
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b [ . Ay m
Amonton’s Law Jgiigaoi Jgila

il go gyl

Aujall gin pive gilwll gydll dilgi -
hen g1l gl yulido ggiigal pgic Guipall
yli paaaic afjljp daja go Uaph culiiy jloll
jlell aylin daajag henll ju adiell e ¢llal

Qgiigal Jgildl

Aim of the experiment:

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: aill aligan

Digital thermometer 0-100C @gin 42)> 100 - 0 ,04) jingopi

Pressure gauge. honll gulidn

Beaker. JLawill alaj jau
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Electric Heat Equivalent (Jga Jg-ild) drilipaall é)lpall ; alan
(Joule’s Coefficient)

:aill go gayell

Liljiall (sieall dwljal il 0aa cioatiul
01l ainadimlg dylpll Lilpgall s alaall
Lwpai

adgliall LJ..I_gJ.'I'P.'I'..I_:t:,J‘LU.QthJLI..'I'.l|JgJ.D dngldnaic =
Al Jl dilypsll

&0

Aim of the experiment:

 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: anill LA doddhwnll ddilell
= w_ vt
Q@ (myS;, +m,5,)(T,— T,)
Experiment content: aill aligan

Acrylic base with thermal resistance. aylall dnglanll ai Jnino elihjal cliae

Digital DC power supply (0 - 15V/2A). ol /2 alga 15-0 Jlitua pnimn jLi dyjling

Cables and connectors. Jingill elilmi

Glass Beaker 250ml J10250 ,2hj jau
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The Specific Heat Capacity of

L &diy iy dycgill djlpall gupei

Metals by Mixing Method

Aim of the experiment:

aaill go gayell

dunll daloll arcgill aylall Gowll aaiapillcaa o
Alall

daya gayl duiglhall dylpll dins La degill dylpll dowll
.aigin daja 1 Aalnll alis daag gjlia

Sl gylall ans gla dalite gyl alyjay gialo hlhaic
daloll lgnini Sl g)lall &ns sglwi Llglll dalnll lgihei
:adllell plaaiwl liihnig spalll

« 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:

apill _a doxdiwall ddllell

MC(T—Ty) = (my€Cy (T, —Ty)) + (myCo(T, — Ty))

Experiment content:

aupaill alighn

Isolated double walled calorimeter made from stain-
less steel.

2*Digital thermometer.

Shots of different materials.

Heat apparatus which is the room to put the shots on
it.

Steam generator.
Hot plate 1500watt
Rubber connection.

Beaker to collect the outer water 250 ml

Digital balance 2dig.

gulilindl go ggina ghjaall agajo Jje jouwo

0d) ajlpp yulian 2

(pgsinglig yuli) aalitn poleo go ghs

awa ghgi illg yulill 4o gginall grawill cj
dtiaenll ghdll

Jadlale

alg 1500 iljas glhw

hlhall o allng

A0 250 cloll gnal  ,20j (§)g9a

pl}20.01 0nd)gljpn
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Lee’s Disc Experiment aylall Gilpngill gulidl  galpdl ypai
S)All Juagill @iyaj dalal

il go gyl

Jueil lgnlhiwl pij dyai La J goldldgai s
Jingill dipy algall aed dylpll dulingill
dajen aic (chlyaillg gl wuisll) Jin s)lall
algall ellil afljall galgall jae

Aim of the experiment:

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

The mathematical formula used: anill LA doddlwnll ddilell
_ Mc (dﬁ') d
dt

T2
nr o=, 0, — 0,

Experiment content: aill aligan
il o 854 e ose 0 I i Gegnas

Lee's discs set F'Dg'DJ'UJ'I e CLDJ'.l I JL_LLU djln L
Jingopill daia ar Jnain guhill (jo gapd go

[mwlid aljnll dalall pain grgig.

Wooden, glass and acrylic specimen cliliyaillg alajllg cunAll gn ggi J4 (o dehd
2 digital thermometers, Jlituall jingopill o 2
Steam generator JAul aile
Glass Beaker clnll gnal ,2bj ()92
Hot plate 1500 watt alg 1500 ibpas glhw
Vernier caliper 0 - 150mm p0150 - 0 dtiljg ald dnad
Rubber connectors hlhall (jo allng
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Searle’s Experiment

ayjlpall alungill gueil Jptw aapai

K = Mcd(03-04)

Radius of Copper Rod (D) = 1.1 em =
jon Dis 7D (8,—07)t

Separation Distance (d) = 6 cm

Aim of the experiment:

Sl Juagill éa43 éalal
:adll go gajell

Jusil lgoladiul pl) Qi L& Jiw yai -
dajyen aic guhills Jaleall dylall dlingill

Jaeall ellal adbjall algall as

« Determination of the thermal conductivity of metals with known physical

parameters by using Searle’s method.

The mathematical formula used:

ayaill l=.;:| anadiwmnll adlell

B "l'MCd(Bs — Bq.j

~ mwD%*(8, — 0t

Experiment content:

aupaill alighn

Copper rod with fixed length and diameter fixed
inside case with isolation material for keeping heat
inside the rod and four positions fixed on the cop-
per rod for fixing the digital thermometers with two
nozzles for inner and outer water

. Radius of the copper rod is 1.1cm

. Separation distance between the two ther-
mometers is 6¢cm

Heater in one end with dc adaptor 12V
4x digital thermometers

Digital stopwatch accuracy of 1/100 seconds.

Rubber connectors, beaker to collect the outer water

dule Jala auio guili jhdg Jgh ga i qyund
awyjig wnall Jala ajlall haal dljle éalo go
ajaal adil gulaill apad Lle dirin galol
auall abnll (piaga go drndpl ajljall yulia
dylallg

puw 1.1 guhill Ad phd danis

pw 6 (pingoyill gu dlnlall dalwall

Jgan go cundll gnaalg waph 6 cuin gl
alga 12 joimn jli

JUiuall yitngopill go 4

auili 1/100 adyy drndj cagi aclu

cloll gnal ,2l2j (§)ga go blhall o allng
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Thermal Conductivity of Rubber blhall dijlpall duluagill

Anyaill go gapll

blhall éyjlall alingill Jolen gusi s

Aim of the experiment:

« Determination of the coefficient of thermal conductivity of rubber

Experiment content: aill aligan

Steam generator 1.5L Jil 1.5 dou jlai algn
Aluminum Calorimeter 12*8cm with copper calo- (0 jewn alily pw 12*8 pguinglill (o jouin
rimeter 8*5cm with cover Jewnll clhé gn pw 8*5 (ulill

Digital balance 2dig SHic pd) 2 Jli gljio

Vernier caliper 0 - 150mm p0n150 - 0 ddilyg ala dnad
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Determination of the Specific Heat Capacity Jilwl ércgill é&yjljall Gl ayaai

of Liquid (Newton’s Law of Cooling)

(AgLid il ggila

Aim of the experiment:

il go gayll

0lagaga paall yudi lagl galite gililw gi gayiail
J0g .gall yuai f iengag gigiliio (ypewa (A
il glwin ayilill _a ajlall glada ggay pi
Jlayug aylall daga gudi lngl gulilull gla 3] gal
liag glayeiuy lagila .ajlall dya Glhi gudi
Jilwllg dcgill ajlall (A lngaulial quy Lalian
)l glada Jaen ggar . el diegi d)ln al sall
clollg C Jilwll ayeqill aylall i gariail Jal awa
cloll Lagylpall glada Jaeo glaaalg sglui

gla Jlilbhg Jilwll (a dylall glada Jaeo sglu
&yl @ns = cloll dhuwlg) dagdanll éjlall ns
Jilwll dhwlgy dagdaanll

« 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 A doasinnll ddilell

(m,€Cy+m,'C,) _(myC, + m,'C)

L

Experiment content:

2

aupaill alighn

Two Similar Calorimeters fitted with lid and cork
that support the thermometer with a container to
put them in for heating.

2 digital Thermometers 0-100 C
Hot Plate 1500 watt
Cooling Container.

Digital stopwatch accuracy of 1/100 seconds.

Different Liquid.

clhgy dagjn daybminll alpewall o gLl
a lnaengl clil go ajljall gulidn glocay gilag
LA il

d1gin @)1 100 - 0 ,nd) jingopi2
alg 1500 iljas glhw
A pill eleg

auili 100 / 1 aday drndj cudagi dclu

(alpl cuj) calian Jitw
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Linear Thermal Expansion

Aim of the experiment:

gkl 2anill Jolea guei dyai

il 4o gyl

SJhall 2anill dwlja liSoy dyaill cda A
Jaeoll

walisnl s)lall 2anill Jolen aaailiihn)
ianll pgléanll Adgallg gulaill) Jaleall
(pguinlilig

 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:

AL

o = ’
AT

1
L

Experiment content:

ajadl A danadinnll adilel

Where: a is the expansion coefficient (the unit of a is K')

aill aligan

Metallic rod with fixed length and diameter made
from (copper, stain less steel, aluminum).

Steam generator.

Hot Plate 1500 watt

Dial gauge Micrometer in range 10mm with accura-
cy 0.0Imm.

Digital thermometer 0-100 C
Connection rubber.

Beaker to collect the outer water.

il go gginn cyli jhdg Jghy iden wid
(pgiinglill Ianll pglanll Adgall

Jadlale

alg 1500 iljas glhw

nn0.01 Arwlwag pn25 gulidng jlaim jingya)ln
a)9in a3)2 100 - 0 JLiyy3 Jingnpyi

hlholl o allng

clollgnal 2lj (g)9a
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Melting Point of Wax

Aim of the experiment:

IIa -I n nI&.l-mn

ayaill 9o gayel

J0 gouilll jlgnil d9)3 3210 apill 0da _a

i sl éylyall daja Lag @ galall apill siaio
Alibdl allall I adnll alall (o éaloll Laaic
dinlall ajlall Le jlgnilll @ndi 3jani anio)

1) alis Aanag jueil diglhall )il jladn Lag
yuei gga sl alla Jl alla go Lo éala ga (p2
dalnlljlgnil dhdi gulid gaog ellal.lgijlja dajn
20 aili awa dylall daja ggai sall cjall _a
seinll cudgll

 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 for melting wax with PVC tap with drilled Jga10 wdi go clhey gl alal juial aguil
hole for thermometer ajlall gubanl

 Dimensions: length 15cm \ diameter 2.4cm

Aluminum beaker (length 12cm \ diameter 11cm)
for boiling water

Wooden cover for the aluminum beaker drilled with
four holes for holding the test tubes

Hot Plate 1500 watt
Digital stopwatch accuracy of 1/100 seconds.
Digital thermometer 0-100 C

Paraffin wax

Glass beaker 400ml

Metallic clamp for holding and removing the test
tubes

aw 2.4 Jhdll / pu 15 Jghll aleyl s

QJQJ(JlUJ”JJﬂﬁ\PiMZLJQJO)PQ-.LLDQJ'JLﬁDJJrl!

alaiadely jgann pgiinglill papll uis clhe
Juiadl Llif Jaal

alg 1500 iljas glhw

auili 100/1 ddal drnd) Ccuidgi dclw
cugin aa)1 100-0 ,0d) jingopi
(Hal s god

10 400 2l jau

Juiayl aulif alljlg Joal iaeo cluin
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Latent Heat of Fusion of Ice alill jlaniy aialall &lpall

il 4o el

Sgi jewn A lill yo épen dinh ghg pil - =
 clallg . 2lill dli4 dajen Jila go cloll e
alill glga aey axilill 4jljall da)a feig . jewallg
alill lgniyl aiolall &l e jgisll i

Aim of the experiment:

« 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: aiill aligan
Calorimeter d291jo jeuwn
Digital thermometer Hiogopd Jlin
Digital balance 2dig pl}2 0.01 yljpn
Ice cubes alill yn ube4n

Optional component

Ice Maker alill édclin aijaln
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Latent Heat of Vaporization cloll iyl Gialall dlpall

aaill go gayell

cloll il dinlall djlall yanil s

Aim of the experiment:

« to determine the latent heat of vaporisation of water

Experiment content: aiill aligan
Calorimeter d02j0 jouin
Digital thermometer Hiogopi Jlita
Digital balance 2dig plj20.01 gljun
Electrical hotplate 1500 watt alg 1500 Jpah glhw
Steam generator Jay ale
Rubber conectors hlhnll (o alling

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




Seebeck Effect

Aim of the experiment:

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:

auaill aligan

Main Body
Display Equipment
Cup

Connection Lead

)
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Stefan-Boltzmann’s Law Sl gleunll Jlojilgs-gasiu Jgilé dpai

@il go gajll
aglhll culii glojilgs gladw ggildl laag
daluin 6aag Jal aguwill puall (o dielinll

puwall éyln dajal <<E|_Q!Ji» pull go aidgll Aaagg

Lol Lyl alln glojilgs glayiu ggild ddlall
aab;u;.gb.g_@':]l <<L§3LDJJ|>> puwally 0w
Jal Lagall Jghll ge Jdiwn plninl Jolen
«Saloyll» puall Juini pl) dyaill 4 .231g go
Jaaa piy sall aaginll alinall bgh Jui go
A)lall dajal dllas ain adlall diledil

Aim of the experiment:

« 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: ayaill ( anadiwnll adileoll
T=273+ - 2+ 4p (H{lrj 1)
= —| @ —1)|—«
2 R,
Experiment content: aaill aligan
DC power supply (0 - 15V/2A). junl 2 ¢ilga 15 - 0 jniwn Ui aijling

Stefan-Boltzmann kit consist of light source acts as a
black-body and thermopile.

Thermopile:

Sensitivity: approx. 0.14puV/puW

Internal resistance: approx. 1 Q)

Sensor Area: 15 mm*15 mm

Setting duration: 40 s for 95 % of the measured value

€9 jano o Jgaliglojilgy gaiiw acgaan
Jibgopi ajlall jemino g aqul puwas Joe)

Digital Multimeter. (Hingal) guliall 2aein

Connection Cables. Jingill elilmi
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Leslie’s Cube Sl gleiigll il =4

il 4o gyl

g0 Sl gleill gaaal il aeqn pavinyg -
Jailnag aiglg ajjljp daja LA allas galw pwa
Jild clhoy wdgan wedn ga il webn.aahw
oulidn Jlaay daiag gabull clall anl alljl
«SJIP peidiinn gl gl

Aim of the experiment:

» 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: aiill aligan
Leslie’s Cube. I uean
Digital thermometer 0-100C @gin 423 100 - O, nd) jingopi

Thermopile with metallic holder.

Thermopile:

Sensitivity: approx. 0.14uV/pW

Internal resistance: approx. 1 Q)

Sensor Area: 15 mm*15 mm

Setting duration: 40 s for 95 % of the measured value

1120 Jnbh go (a7 jeiiwn) Jbgopi

Multi-mater. guliall aaein
Connection cables. Jingill elilmi
Wooden holder for Leslie’s Cube Gl webal uia ol
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Peltier Heat Pump

Aim of the experiment:

il 4o gyl

aialain peg aybliin adne (a pil ajall d3An
anll siyo clifl cugglljgpay djljall G Jiuwi
cuwiillg

aalhll Joleng aglygall adlhllg apillg aiaaill
.Ocla&llg

cluun Jolen

Jiogi cu ajlall 2l . Jgo ada il pili
suib jnic dhuwlgr g)lall

Sl Jungillg dylpall Jdi allolen

wle Jiuhill 1gag (sl agall anie) warh
.0)lall daja wadlinl

 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:

aupaill alighn

Transport case

Schematic view

Stirrer unit

Connector for stirrer unit
Connector for power supply
Stirring rod “cold side”
Peltier element

Reservoir for “cold side”

Wiring diagram sketch

Recess for stirrer unit

Digital thermometer for “cold side”
Digital thermometer for “hot side”
Recess for stirring rods

Reservoir for “hot side”

Stirring rod for “hot side”

Connector for measuring current (operating current
provided by Peltier element)
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Temperature Measurement Apparatus  ytildo dplen) Gjlpall dlaja uﬂl-;-ﬂ jlaa
ajlpall

il go el

deilill Gyl g0 21c uagil &jlall daja yulid GaAio pionipi s
alijldng aplenll Jilug pagig djljall daja gulidl plasiwill
Aunlin gulia ﬁj.ggi Lle jgiell gany ellal aalianll Gl adall
U0 vaelljlghl gany cuny aljiall pagi ply .aiten aldyhil
aalaylly il dagajall ankil g gili J4udy ¢aai Sill clnadll
)il daja gulid dlung jagil daagll pladiwl gaoy el
p4ai A19g (o auuijll d1agll ggaii . sal wylai go lgalaiwl
ploag allg galwll cloll ploa Lle (sgini dlglhll e ditin

alalanlg . dylpo andy alalg . Jilagopi/ o0d) )l yuliang alill

I3gjn aglhe (gai jigia (§)ga go gakwll cloll ploa ggair .ddlh

cloll gayn pagil yaasinll clnll ghd .danan (i daagl
Sl grawill 1ag Jaini . §ij po 760 sgall henllaic leall
Aim of the experiment: Bailjll ayljall dniag aylall daja L Jiaeill Jild s)ln paai

« 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: aill aligan
Metal table 50 x 70 cm pu 70 x 50 dtiawn dlglh
Resistance thermometer dnglanll gaajlall gljpn
Mercury thermometer L,_CLI_I j Hngnji
Thermistor temperature sensor PTC PTC jgiwnjill ajlja @aja jlewmiul jlan
Thermistor temperature sensor PT 100 PT 100 jgiwnyill @jlja Gaja jlewiul jlaa
Thermistor temperature sensor NTC NTC jgiwmn}ill ajlja @aja jemimn
K-type thermocouples K ggill gn Jilagnpi
Heater 150 watt alg 150 jlaw
4 voltmeters Jiingal *4
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WAVES EJXPEEIMENT



Mechanical Waves (Meld’s Experiment) (alio éipai) dratilaiall Glagall dupai

il go gapell
ailagall dwl ga apill 0aa o wagll
aagdgall

acrug jliadl 2oy Ju ddlell d&pill odm ahgi s
g ailill déagall jLiiil

Aim of the experiment:

« 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: apnill (A doadhwnll ddilell
g
;{2 = Y m
uf
Experiment content: aiill aligan
AC power supply J1jin adlh agjn
String hiall godpxl

Slotted masses of 20 grams total 200gm with hanger ggn3ny plp20 adgamnll Jlaili ga ﬁ_lcpg 500
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Standing Waves and Resonance
Experiment

Aim of the experiment:

The Experiment Covers the Following:

« One-Dimensional standing wave resonance of string.

« Two-Dimensional resonance using

« Chladni plates.

« Standing waves in Bohr's atomic model,
« Transverse oscillation of cantilever beam.
« Longitudinal oscillation of spiral spring

The mathematical formula used:

Oxipllg digigall Glagall &y
il go gapell
i Lo i dyaill

Jigll a2l salal dagagall dagall i)
aledll il (il pladiwl

.ials alagl

SJallyjgu 25gni A dagagall alagall
yghll datiaenll hilill ghjell aaaill
il epifll Jlghll craaill

32 g m ayaill (g dnasiwnll ddlell
2
uf
Experiment content: aiill aligan
Vibration Generator jljiadl algn
Frequency range: 1Hz to 5KHz H@aagha 5 Al jiya 1:02)ill glhi
Function generator abiiaalgn

Output frequency: 0.2 Hz - 2 MHz

A rectangular metallic base with dimensions of (25*15
cm) with two stainless steel 304 Rods (50cm tall and
10mm thickness)

Resonance Wire Loop

24 cm square Chladni Plate

Extra-fine sand and shaker
Longitudinal Wave Spring with holder
Metal Resonance Strips

Clamp and pully with string.

Copper Slotted weights 200 grams

jip@ 110 2 - i 0.2 ;A 210

2 21c go (puw 15*25) alsub dlihiwo diaen dacld
(p0 10 elowg puw 50 Jgh) 304 Jriw gulilin (iAd
U Hlellw adala

)0 puw 24 dalwny 315 agl

alglll peli Joj

Jol gn aylgh aagn el pij

atinenll guifl kil pm

huall aja1 go ajadig eluiinll

plj 200 adgduiin gulai Jlail
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Speed of Sound in Air (Qaigh duguil)elgall 4 aigall opw i
(Kundt’s Tube)

aaill go gayell

alagall @b ge haa i clggll g agall
ATl go puunall a5 lgua ggati Sill dlghll
JLdill alail A Lblg lilai

23ji 13ai Jan) .dagall 45 yailns pladiwl -«
ndll g agnll deping

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: ayaill (4 dnadiwnll dduell
2L
i==— , Cc=f2
n
Experiment content: aill aligan

Microphone dlagaoll Jhaiwll ggagyatn

Holders and bases. wguilll elwlng Jola

Function generator 2MHz JHalio 2 alago dicly
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Velocity of Sound in Air by
Resonance Tube

Aim of the experiment:

apparatus consists of a resonance tube

GuiHl ugtii dhwlgy clgall La agnll écpu

il go gayel

alagall Jalaijlghyl gl ugul puani pi
wulidng ¢ty wigiil (o jlpall ggais aignll
g0 Jany Pl cleg ] ggatlw ugiil jic Jnin
cloll agnc ¢claijl hia alis

L,C| agnll acpn a0l aypill oaa panii
clggll

Resonance tube is designed to demonstrate interference of sound waves. The

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:

aupaill alighn

A rectangular metallic base with dimensions of
(35*15 cm) with two stainless steel 304 Rods (1m tall
and 12mm thickness)

Two acrylic tubes (length 50cm and diameter 3cm)
one of them is scaled and fixed and the other one not
scaled and movable.

Two PVC Nozzles attached to the tubes to connect a
silicon tube between them.

Silicon tube 50 cm in length

3x metallic multi-clamp

3x metallic holder for holding the tubes and holding
the speaker.
Speaker (1500hm) with two crocodile terminals for
connection with the function generator
A 2Mhz Function Generator

o Output frequency: 0.2 Hz - 2 MHz

L&y (puw )35*15 aleal alihiwn dliren dacld
Jin 1 Jgh) 304 Juiw guliliwlll 3o Jlhnd 2 3ac
(A0 12¢lng

(pw 3 pndg puw 50 Jgh) clib sl go glgul
ljning gjain pi¢ palllg culig 9jain lomaai
wgdil Jupgil el il aplilly glilnio glinga
lnaiu ggatiiull

puw 50 Jgh ggatlim digyil
1a9in dien cliin 3

aignll pan Jolag anliill Jnal iaen Jola 3
algny Jungill el agjn (pgi)150 aign pan
aball

Hja lun2 abiialgn

Ha o2 - jij® 0.2 :alalll 330 =
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Sonometer Experiment

il 4o el

padiwall jlgall ail e fingigull cayjei piy -
huall (e ilill agall aayi gy daddell gl
Jgh daag Jal dlisllg Jghllg Jigillg opdi aic
dadlgll dagall _a agnll gliil piy Jigl go
hpll g aajeinnll

ani (peo ¢l Jghg 2a5ll gu dddell dwljal =
Jingiguwll gulido pladiwl cyli ad

Aim of the experiment:

« 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.

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

Experiment content: aaill aligan
A one-meter hollow wooden box with holes. Jgdi al1alg jin Jghi wdgan i (§gain
Two movable wooden wedges. asjain aumall aligll (o gLl
Pulley. ajal
Metal wires. dtinren el
A pulley attached to one end of the wire. el apa 13l dlnin G4
Slotted weights 500 gm plj2 500 dagduiin JLaif
Tuning Fork set ailigl ¢lguwll (jo0 dcgnan
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Microwave Experiment

(@aréall dlagall) cauggpatall aypai

Aim of the experiment:

il go gajell
lgijlun] yulitig dcudall calagall )l doadn  «
Algall glfial (ailnag

lgalprilg adudall alagoll gulaeil dwljy oy =

loylhdiiulg Lglalig

« Introduction to microwaves and measure the microwave signal and penetration

properties of materials.

studied

Experiment content:

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

auyaill ciligan

Microwave receiver.

Paraffin prism.

Set of plastic holders for the metallic sheets.

Hard board sheet 80cm*120cm with Ruler and pro-
tractor.

dardall alhgoll Jraimn

Jalpll goui go gllalll sglwin jgiio

driaenll aflant eliwil Jnlga dcgnan
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Ultrasonic Doppler Apparatus Joall alagall pladiumly puga puiii dupad
aLiga

il go gayell

align (gga ddlh aigan plhaaiwl pidipill g =
hda glalitg .Judiwl jlgag Juyns ddilhin
Jic (Juynll) 213lg Jgan cuyi piy Loglinil g
Jgao cuii piy Laiy . ,ilygh cliany yulid aye
pir.pidnll dlglh e (Jdiwnll) 51l agliall
wad) alac pladiwl didimall dLnyl 23 yuba
adall Jlle

oulid piyaspall cliff adlhll Jgao acpu panil -
dalwo juiad gobdll diye aqlini Sall adgll
«adgill dclw plaaiwl goblidll

Aim of the experiment:

« 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: aill aligan
Ultra-sonic receiver with holder Jolall go atignll (gga alagall Jraiwo
Ultra-sonic transmitter with holder Jolall go atignll (gga alagall dicl
Function generator 40KHz JHaglis 40 abihalgn
AC amplifier anayill alhgoll panin
Digital oscilloscope 100MHz [210 100 Jlitaiy abiii pul)
Car with motor with variable speed. dcpull poin ey djliw
Power supply for ther cars a)luwll a1 jling
Tray for car. Alylundl jlnn
Connection Cables Jiogill elilmi
Stopwatch walail dclw
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Reflection of Ultra-Sonic (Echo of Sound) yga alagall yulaeil
(Ggnll (san) aLignli

:ayaill go gajell
agnll san fan jlghl
dnui jgic adg go clggll g agnll depu apai -

wualell puall I dalwnllg dlign
anlijgic adg gulld Gih gc dabwnllaaai

ignll

Aim of the experiment:

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: aalll aligan

Ultra sonic transmitter with holder. Jolall go atignll (gga alagall dcl

AC amplifier @nayill alhgoll pavin

Ruler dajanaphwn
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Absorption of Ultra-Sonic drignll (gga cilagall galnial

:ayaill 4o Ayl
allls o aibny Salo hung Jlagall gling -
¢nay dun s gyliiill Jalin Jea (g Jgaall

adlhll laaa

jlun Jgh Lle (adliii il elaag douwll s
JLniidl

jlg2 gyl yubd Gub ge el ge w@nsll ghny -
Jldiw ]

Aim of the experiment:

« 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 transmitter with holder. Johll gn arignll (§ga alagall dicly
AC amplifier anayill alhgoll parin
Ruler dajanaphwn
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Ripple Tank (alugall yaga) alrall 4 alagall yalgs éupai

ayaill go gayell

algalll dolell gailnall jiio LAy alugall yaga jagy
JLiilll jalghg

gant.ball gulholl hiph pladinl jluaillg gulaeill
algnill jLwailg yulaeil ali] gany.ajlgin alago Alii]
olnll glja (a4 dulio jalga plasiwl

éugiwn dagn aalgi loaic Ayl agajnll Gl &
jann ala alwhlé Jin gilne) lagila glinia ai ljala
Jahill hoi yuaijggh Ul (5381 loo . hdi

alagn Lhdi jann ala alwlhé algi loaic Jalaill ¢nay
Layilgig jalanll (ju dalwnll pihii 4oy .diyila

Aim of the experiment:

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: aiill aligan
Ripple Tank 40 x 40 cm. Concave Perspex Plate.
Four push Fit Legs. Convex Perspex.

Ripple motor with eccentric cam, mounted on PVC
bp Rectangular Perspex Plate.

bar.

Th.ree supports for the illuminator and the motor Curved Reflector.
unit.

Motor hanging clamps. Barrier Large.
Spring for motor support. Barrier Small.
Lamp Unit halogen 6 Volts. Plastic Roller Bar.
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Debye-Sears Effect agall alaga éapal yuprw-shua puili @i
JHlgaull 4
:ayaill go gajell
hai e aailill aaliall _g aygall aladisul
Jilwll g dlignll §ga alagall dadigll dagall
Sjlgin cga cled aalpill igh jgjan diling
olaill sagaell alaill _a Jaiiy gglil salai
Jghllg agnall hoi o .dlignll (gga alagall
Jghll 2237 ganonll go .cghll cagyenll agall
dcpw Jhuall A anladiulg agnll agall
Jilwll _a aignll

Aim of the experiment:

« 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 A dnadhwnll ddilell

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

-

Experiment content: aill aligan

Ultrasonic cw Generator
1 Test Vessel
1 Laser Diode for Debye-Sears Effect, Red
1 Laser Diode for Debye-Sears Effect, Green
1 Pocket Measuring Tape, 2 m

1 Ultrasonic Coupling Gel

)
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Student Experiment Kit System dyignll Ggall cilagall ujlai degnan
SEK - Ultrasonic Waves

Aim of the experiment:

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: aiill aligan
1 Ultrasonic control unit 1 Concave mirrors
2 Ultrasonic transmitters, 40 kHz 2 Side pieces for double slit/reflectors
1 Ultrasonic pen 1 Centre post for double slit
1 Holder for ultrasonic pen 1 Clap for double slit
1 Holder base for ultrasonic pen 1 Ultrasonic absorber
1 Microphone probe 2 BNC cables, 1 m
2 Beam splitters 1 Cable, BNC/4-mm
3 Clamps for beam splitters 1 Plug-in power supply
1 Fresnel zone plate
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Speed of Light Apparatus

:aill go yajell

Stlg fijalan 1 aollll aaill éjla] Jlwyl pip - =
)L I Lgligaig ajilall dagl (o l@glii] piy
agnll acpw cunal driga wldl Jils jie dign
ﬁJLL'i'Jylg ajilall dagl (jo dalgindl (Auill éJLL'i'Jl 0
20 Jghy dyigh walili (ls jec dlupall dgigAll
Ifin

Aim of the experiment:

« T1MHz 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: aaill aligan

Circuit Panel, 170mm*90mm*15mm
Optical Fiber A, 20m
Optical Fiber B, 150mm
Connection Lead
Adaptor, 9V 300mA

Oscilloscope, 20MHz, 2CH,

)
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ELECTRONICS EXPERIMENTS
alugprislll g aupaall gyl




Ohm’s Law T e

il go gapel
.dnglanllg agallg jlill Ju ddlell @l =
Jlgill Lle dogldall gungi ggild o 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:
V
R =—
I
Experiment content: aill aligan
Unknown resistance. dnglen j1¢ dngldn
Banana-banana Cables. ailis-ailis Jungi elilmi

D.C power supply (0 - 20V/1A). ol 1/¢lga 20 - Opniwn am1 ddalh agjn
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Kirchhoff’s Laws gy Ligilé @udiai dupai

:ayaill go gajell

allill ggnao gla Juill aguips Jgildl laag
dagl Jini 1) ayilygh éyila a dhdi gai alalall
el ge daylall allill ggnan (sgluw (waisn
ahadill

Gleolljlunll Jga aggall Jal spall ggoanll -
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: aill aligan
Arabia Plug-in board. duell Jingi @ijgy
Set of resistors. dnglenll alngldnll (40 dcgnan
Banana-banana Cables. ailis-ailiy Jungi elilwi
2 multi-meters. Jiingal 2
D.C power supply (0 - 20V/1A). ol 1/alga 20 - 0jniwn aaa ddlh agjn

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




Voltage and Current Dividers jlaillg ARl i5jan Jgild Grial diypai

ayaill go gajell

agall ¢sjan plaldn dwljy ga @il go waagll
Jlillg

Aim of the experiment:

« 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: aill aligan

Set of resistors. dnglen]l aloglanll (jn dcgnan

2 multi-meters. Jiingal 2
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Charging and Discharging a Capacitor

aifall gapaig gad ayai

ayaill go gagel

«aianll gyyaig g ayila L gojil culi guei -

Aim of the experiment:

« Determine the Time constant of RC circuit.

The mathematical formula used: @il a4 dnadimnll ddilell
B 1
T=RC = ch
Experiment content: aalll aligan

Arabia Plug-in board. duell Jingi dijg
Capacitors. aalisn pid ald alaian
Set of resistors. dnglenll alnglanll (jn dcgnan
Banana-banana Cables. ailia-diliy Jungi elilwi
2 Multi-meter. Jiingal 2
D.C power supply (0 - 20V/1A). ol 1/alga 20 - Opniwn am1 ddalh agjn
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RL Resonant Circuits NN L ST

il 4o gyl

uulidg dudlyn ga d&iaill oaa o waagll =
RLA)la.aln g dngldn dlwbnl dplell d&ilaiwdll

Aim of the experiment:

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

Experiment content: aiill aligan

Set of resistors. dnglenll alogldnll (jn dcgnan

Banana-banana Cables. dili-dailiy Jungd elllwl

Digital oscilloscope 100MHz 210 100 Jlitany abiid pul)
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RLC Circuit

il Epita &y

il 4o gyl

aplal adlipgall gailnAall dwlja )l d&pill caagi s
LAyl Jigill Lle RLC
Z ajilall dnglang f Jbhadl 2y gu dduell Gwljal =

Aim of the experiment:

» 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: aiill aligan

Set of capacitors. alaiqnll gn dcgnan

Set of resistors. dnglenll alngldnll (jn dcgnan

Function generator 2MHz jpalhio 2 abiaihdalgn
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RLC Pass Filters RLC JI pilgal cilaapill cilaiipn

ayadll go ol

@il filgall iy dwlja piy il elli g =
quilll jflgall

alafill ampn - RCanasinll alapill auyn)  w
auijn - RLC dnaiinll alaafill o - RC ddlell
(Gliill aldy] aiyng RLC Glaill yyai

Aim of the experiment:

« The behavior of (RC Low-Pass Filter - RC High-Pass Filter - RLC Low-Pass Filter
- RLC Band-Pass and Band-Stop Filter) are studied by measuring the frequency
response and step response

Experiment content: aill aligan
ARABIA Plug-in Board duell Jingi dijgy
A 2Hz - 2Mhz Function Generator JHa o 2 - jipa 2 a&nayi alhgo algn
A 100MHz Digital Oscilloscope Two channels jipa 1o 100 alia 2 Jlituay alago puwl)
Set of Resistors plugs dloglanll jo dcgnan
Set of Capacitors plugs alaiqnll 40 dcgnan
Set of Inductors plugs alaloll jndcgnan
Set of Connection cables Jingill ellwi (jn0 dcgnan
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Characteristics Curve of LED cguall diclull ailiill dlngll yailnall Liain

:aill go gajell
alilitll ailns dijldo ga apill go wagll s
Jaaillg panillg jnaill cgall diclyl

plaiiwl cietinll egall agall Jghll padil
aglill adiell

Aim of the experiment:

« 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: @il (g @naaiwall adilell
hc
E=hf =—
f A
Experiment content: aill aligan

Arabia Plug-in board. dujell Jingi dijgy
(Yellow, Green, and Red) LED (fanl - Al -pnal) LED
Set of resistors dnglenll alnglanll (jn dcgnan
Banana-banana Cables. diliy-ailiy Jrngi afim
2 multi-meters. Jiingal 2
D.C power supply (0 - 20V/1A). ol 1/¢lga 20 - Ojpniwn aa1 ddlh agjn
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Characteristics Curve of Zener Diode ag4la pajll gailaill iaia
il go gajell
(ruodig cgall (sinin) gailnall Siaio dwljy -
agula siyjli
Aim of the experiment:
« Study the characteristics (I-V curve) of Zener diode.
Experiment content: aill aligan

Zener diode QD il

Banana-banana Cables. ailis-ailis Jungi elilmi

D.C power supply (0 - 20V/1A). ol 1/¢lga 20 - Opniwn aa1 ddlh agjn
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Characteristics Curve of Si-&Ge potilojalig agyla ggatlull yailnill iain

Diodes ‘agdla
:ayaill go gajell
(runlig cilgall siain) ailnall siaio dwlja s
agila pglilnjallg ggathull
Aim of the experiment:
« Study the characteristics (I-V curve) of Si-&Ge diodes.
Experiment content: aill aligan

Banana-banana Cables. diliu-ailiy Jingi elllwl
D.C power supply (0 - 20V/1A). puni /1¢iga 20 - 0jnimn 1@ ddlh agjn
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Characteristics Curve of NPN

NPN jgiwjilpill yailnill Liain
Transistor

il go gyl

NPN cgi (0 jgiwjilfill ailns e capoill
Jingidlla a ellag juaill Jolen dajeng
il celyl

Aim of the experiment:

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

Experiment content: aill aligan
NPN transistor NPN jgiw jil )i

Banana-banana Cables. ailia-diliy Jungi elilwi

DC power supply (0 - 3V). dlga 3 -0 pnimn @) ddalh agjn
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Transistor as a Switch and as an pinng alianS jgiwjilpill dpai
Amplifier

@il go gl

Joc aus e dyeliu ayaill a4 -
Jolen (ueig pan4 ¢llahg alians jgiwjilfill
«lfimn diclis jgimjilfill Jungi aic ellag pu4ill

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.

The mathematical formula used: . Vm) ayalll _f doadkunll ddulell
Vin
Experiment content: aaill aligan
Arabia Plug-in board. duell Jingi dyjgy
NPN transistor Jgiwjilyi NPN
Set of resistors. dnglenll alngldnll (jn dcgnan
Banana-banana Cables. diliu-ailiy Jungd elllwl
2 multi-meters. Jiingal 2
Function generator 2MHz Pualio 2 abiidalgn
Digital oscilloscope 100MHz 010 100 Jlitaay abaa puwl)
DC power supply (0 - 3V). dlga 3 -0 pnimnam1 ddalh agjn
DC power supply (0 - 20V/1A). ol /1¢lga 20 - 0pnimn aa7 adlih agjn
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Field Effect Transistors (FET) Agagll LIlaall puilill jgimjilyi éapai

il 4o gyl

Jianll il glwjil ailad g -

Aim of the experiment:

« Recording the characteristics of a field-effect transistor.

Experiment content: aill aligan
Arabia Plug in board. auyell Jungi dyjqt
FET set. Jlanll pili jgiwjilyi
2 x Digital multi-meter. Jiingal 2
Set of resistor. dlnganll jn dcgnan
2 DC power supply (0 - 20) V/1A. ol 1/¢lga 20 - Opniwn am1 ddlh agjn 2
Banana-banana Cables. ailis-ailis Jungi elilmi
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Characteristics Curve of Op-Amp Gldaell piial gailnill Liaia

:aill go gajell
pano aldnhig dunlwill pilnall dwljal
Lllnell

Aim of the experiment:

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

Experiment content: aill aligan

OP-Amp ablnell pann

Banana-banana Cables. dilu-ailiy Jungi Q|

Digital oscilloscope 100MHz [21o 100 Jlitany abl pul)
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Characteristics Curve of Op-Amp

A s g
Using a triple O/P Power Supply — paaalgal v

:aill go gajell
pano aldnhig dunlwill pilnall dwljal
Lllnell

Aim of the experiment:

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

Experiment content: aiill aligan
OP-Amp dlloell pano
Banana-banana Cables. ailis-ailis Jungi elilmi

Digital oscilloscope 100MHz 210 100 Jlitay abil pul)
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The Hydrogen Alpha Line Experiment A JLagjauall Lali ha diyai
(Balmer Series) . poll élulu

:ayaill go gajell

Jiagjapll gupaijano (o cghll dlelil dwljy =

diaihll hghall hoi caingil dupill gunll ploi
J1ag)augligo

J1agjupgll djal jgr dipai pghig dwlja -

hghal jall dlulwl dngall Jighill guld -
Jugjupgll go djnll dleidl

culi 3112l Lagall Jghll alily Juai auah pleil
J9! 23gni down plasiul gpuay)

Aim of the experiment:

» 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=dsind , v=R_, (———)
4 m?

Experiment content: aill aligan
Hydrogen spectrum Lamp for Ballmer series which engi Lill il alwlwl (jiagjaiall adlh alinn
placed on holder with power supply " ddalh jannyagjn Job L lc
High tension power Supply 5KV. algaghis 5aaall Llle ddla jano
High resolution Spectrometer. aaall llc waliho
High resolution Diffraction Grating 100,300,600 line : e ip s -
/mffn ‘ & nn/h4 100,300,600 ddall adle aguall jgjan
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Planck’s Constant Apparatus

Aim of the experiment:

« To observe the photoelectric effect.

@il go gl

Signgigall pilill ayial

«adgill ag3 plaaiwl sl dalhll apaidaas -

adgill aga gud) glghl duwns gn ggl Ja gpaa =
U9 5 aic
clith culi ubwn =

« 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 (4 anadiunll adilell
Vi=—v—¢
e
Experiment content: aaill aligan
Light Source. cgn jann
Guide (used to change the distance of the light g0 egAll jann dalmn il paaiug) Jiua
source from the phototube). (ggml wgLilll

Digital meter (displays the voltage and Photocur-
rent).

Current multiplier.

Light intensity adjuster.
Accelerate voltage adjuster.
Voltage direction switch.
Display mode switch.
Color filters.

Vacuum phototube

(Jiillg amall yaye) 0d)alac
Juill anydl caclihn

cgnll Gl hilk

gJlwill aaal hiln

22319 Juill gy gyl Jiauil aliso
Jlglill yitla

aligngaall aall
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Planck’s constant by using LEDs AUl calpal pladiwly elisy culi

:aill go gajell
aiclyl Galall el allag elitl cyli uaai -«
aligrialill

Aim of the experiment:

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

Experiment content: dalll aligan
Set of resistors dnglenll alngldnll (jn dcgnan
Do eionantray o[ skt il goassass,
Connecting cable. Jingill el
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Franck-Hertz Experiment for

gg+ill jLE gl ggayill jLol jipa-clilpa dypai

(Aragon or Neon)

Aim of the experiment:

il go gl

U< Ligriall gled alii] pit jipa clilja dyi g
g go g)la dledil Giyh

palii pi yladl e jynig .alighalyl gipwi iy s
agilll aic lgena Jua wlilga deay (L)

jle gl ggapulljlay Jala agdl a lae g4 ¢nay s
Jaull

 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:

aupaill alighn

Current display in micro rang.
Volt display.

Four group of power supply.
Ar or Ne tube.

Digital oscilloscope 100MHz

9)aunll Glai 0 Gpasll Ll gyl Jlac
algall doid ayel alac

pain dialg Jal adlhll alagjnl alegnan giji
(H2D e

Jgill jle gl ggaydl jle dugdil

1240 100 Jlitua abiasd pulj

supply voltage of the frank hertz tube:
First gate voltage Uglk (0-5) volt.
Second gate voltage Ug2A (0 - 15) volt.
Acceleration voltage Up (0-100) volt.
Filament voltage UH (2.5-5) volt.

Frank -hertz tube: Argon or Neon

Anode current IA (107-8) ~ (10A-4) Amp.

Specifications
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Apparatus of Franck-Hertz Experiment - 23g.0i - jipa elily dupai jlas

Advanced Model

Aim of the experiment:

padin
il go gayell

panillg yulidll plai plavinlg plell ianll pga
eall adgll g _igulall

Jolgellg Lhpll jhillg alall agja pili Julai piy - »
SRl F-H siain Jle sl

Jib go ayjall ddlhall sghwn agag aslipiy
Jeudl alal Jgliil ajlidl aga yuld

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:

aupaill aligan

Description
Mainbody
Power Cord
Data Wire
Experimental tube

Temperature Control Device

Specifications

Display and operation with LCD screen

Argon tube

Control the temperature of the Argon tube
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Millikan’s Oil Drop lauleal Qijilapha spal

aaill go gayell
Jady eyl phail Millikan @yai pgpan alg] .

Aphall aJ_nglea;mm;mQ .
Al e ggrialdl dindd e jgioll

Aim of the experiment:

« 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: aill aligan
High-tension power supply. aaall L lle ddlh jano
Light source. cgh jann

Stopwatch walail acl
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Advanced Millikan Oil Drop Experi-
ment

anadiall glaylyn duj i &y3i

Aim of the experiment:

aaill go gayell

jlgill adyyhy ggriallll dindd gulid ddyh gldi] - -

« Master the method of measuring the charge of an electron using the equilibrium

method.

« Demonstrate the discontinuity of the charge and determine the magnitude of the

basic unit charge value.

Experiment content:

aill aligan

This compact Millikan Oil Drop Apparatus has been
upgraded for increased performance and conve-
nience and includes a permanently- installed video
camera on the observing microscope, digital read-
outs for the capacitor voltage and timer, and an 8”
monitor for observation and control. The unit comes
in a sturdy metal case, and includes silicone oil, an
atomizer, and a dropper for filling the oil.

claulabf gladal cufll Gpnd du i atdyi and
nily Jauy aiiin giaa [jnls gnnilg dalyllg
caianll amal dina) alelpdg dudlall jman e
acdljoll alng 8 yulin amblng ,c1dgallg

dilin dlixendilc u—ﬂ daagll UJU pﬁ_‘u_l [e}
cujll ¢, 1ol ajlhdg Al3)g ,ggatliwll cuj gnniig
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Electron Beam Deflection Experiment ciligpiall dlyail &upai

il 4o gyl

aligiialll syl Ligl élesidl e wyeill

LUpall gullaall _a aligialul wipil @holo s
Swuhlionllg

e/m ggpiallll dicgill @il (juei =

Aim of the experiment:

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

Experiment content: aill aligan
Tube holder diguidl Jola
Safety connection cables (JLDHI dule Jingi el
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Specific Charge of the Electron (e/m) JgHAI Ercgill Giadul dpai

:aill go gajell
Jlaoll gjgpo aic ggpialdl gleu (ailns dwljy -

gl Jlaallg Suublioall
(e / m). ailiag ggpialdl @i Gy Guuill gbwal o«

Aim of the experiment:

+ 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: aill aligan
Cathode ray tube. agilall aeumi uguil
Couple of magnetic coils. drnthlionll alalall (jo (jlagj
High voltage power supply. aall lle ddlhh jano
Ammeter and Voltmeters. Jiinilgallg UJ baall jhill guliao
Ruler. djhinn
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Electron Diffraction

JgHalll agLa i

Aim of the experiment:

@il go gl

Jus go ciligiislyl apgall deybll apagi - »
daub jic aligrialill jgyn ge palill Jalaill audlyn
(M pub-slya ag) aljglll draein cyalpall

cani o agifll agal dllaa agall Jghllapai
Sgiwnl aunllackillg aginll aldl jnadg
S &2 g ayali ellasg cyalll

« 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:

aipaill ciligan

Electron Diffraction Tube.

Tube Holder is made of robust plastic and the
Stand has a wishbone, 360° rotating clamp made of
heat-resistant plastic.

High Voltage Power Supply 0-5K VDC, 2 mA and
heater voltage 6.3 V AC, 3 A.

Safety connection cables

Vernier caliper 150 mm

UgHAININ AgLa gl
eluiin sgall elyimilll 4o gginn uguilll Jol
ajlall pglandl eliiwilill (jo gginn @aya 360 Jlga

Llln 2/¢1igaglia 5 - 0 aaall Lllc adlh jann
© ol 3/¢ilga 6.3 2300 (Aawiaad eo jual
gloul adle Jingi el

p0150 ailygll ald anad
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Nuclear Magnetic Resonance (NMR) whligall guipl dyai

il 4o gyl

U0 61alg La (sggill suihlionll gfdl dyai =
oaa (a.alnall cbjall g drapoilall qylaill
Al gyl Jus go wilhll ghoy.ayaill
pjell dnidg g Joleoll wbwa 19F g 1H o NMR
Jalghg o pga Jlillg (sggill Suiblienl|
S9gill suuhliooll Giifl

Aim of the experiment:

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

Experiment content: aill aligan

Component
Power supply.

Edge oscillator.
Permeant magnet.
Exploring coil.

Pure water sample.
Water admixed with CuSO4.
PTFE solid sample.
Frequency meter.

Oscilloscope.

)
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Electron Spin Resonance. JgHAI lj&all Jail

:ayaill go gajell
~Jgralll Jjenll gtifl dalh dhailnl - .
dlolen yulidg. DPPH 1 g Jolc 21a7il  «
12g4 dud dday syl suihienll Jlaoll

Syl suhienll swijll ygaall Jin . plhill

uuhellg syl swihieall édaill yganllg

Lilali (pigl dhdiaanil 2nan (Guda Qllenail =
Aulle aday yuball alily Lle Jgnallg

Aim of the experiment:

« 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: aaill aligan

Component
Uniquely designed rotary Helmholtz coil-sensor head combination
Microprocessor-aided auto-determination of resonant point
Computer displaying, processing, and printing of experimental data
Special resonant material for precise measurement
Four-digit display with audio and visual indication of resonant point
Oscilloscope 50 MHz
Digital multi meter UT39A

Cables
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Zeeman Effect Experiment

:ayaill go gl
pi=ll pgpan ppa jijeig loyj pili awdlhnl  «
Quall cbjpall (g alnall pundig S)all suwiblionll
lpilhdiwl alllag duaihll hghall plwdil dAailnl =
uilwag (Gupll sjall cathll o jingili 546.1 delll
Yloyj pundidins Gle cliy ggrialyl dinu alis duni
.Fabry-Perot etalon adijh lc cajoill =

Aim of the experiment:

« 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 546.1nm
mercury atomic spectrum, calculate electron charge-mass ratio based on Zeeman

splitting amount.

To learn the adjustment method to Fabry-Perot etalon.

Experiment content: aill aligan
Mercury lamp. Gl arol
Permanent magnet. adlall guhlieoll
Tesla meter. cun i

Focusing lens, central difference 2mm.

pn 2 Sjapn Gpa, syl dwac

Imaging lens. Hgnill dwac
Interference optical filter 564.1nm. Hiogili 564.1 S padl Jalaill aiiyo
F-P etalon. Jgilil A al
Polarizer. dhdimnll

Direct reading microscope.

apnlinll aclyall jJaan

Metallic, scaled optical bench. aajain aiign dlglh
Metallic stand. 120 Job
Metallic multi clamp. Jaein dien ¢liin
CCD camera. ljals CCD
Analysis software Hg cLagu
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Apparatus of Optical Pumping

gl gall jlag

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

aaill go gayell

el e B o glian] e b psaul (jLausi)
afpall

duuhliongygallg alynul pgd go wdhll
dalilg . dredlg aldlun Jildn gyl alugyiallg
o4 gi Liegi ailall agdalall alngleall pga

UG dna’iunll dagnill aylaill (o daalg Lgil
UcubJI g )aill

aaAnll spadl suublienll (il dyai paaiwi
w84 Jlillg. Lignhgygall caiall didig dligall
A anlell gl ge camall alidi ggai ddih
Aunlwall

all _a gulg @Glini Ll @Guhill Jilé agill 1ha
allantl guaall gulidllg , dnnlwill clijiall
Sl nifl ginl diiall jlenllg duuhlionll
)Ll

Sradl anll g)li| adlyo

g Jolc yulid

aaal aligan) gaylll yuphlieoll Jlaoll guld
(&g

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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Basic Nuclear Lab System ulwill sggill Jasall plhAj

:adll go gajell

aaein Lalwl clo] alac (e djlic ST365  »
ailigell ac plgo hyuwil annni pi clolaaiwdl
puleill ell3 g Loy cullaall go degaan e digyl
gleulll o dnilwlig dighinll alaillg cyjaillg
atiblill aliaillg

gl Jgnan jlgas Joell L4 digjall annnijagy
nic yigunall ajgal gn dwlluy ST365 Jolel) . Jgnan
Wolall STU anlip JUs (4o WiFi gl Ethernet g USB
(o 145 wegiug gag .Spectrum Techniques a4ty
Sillg .aanlgll aladilallg GM ¢gill o cauirall jgal
Jlell agall adaa i hylgr) jinii

jpanll A jljll ;ujinin (j123g0i A ST365 padipi s
jniy 531l B jljhllg .pla)i 6 (0 dighn LED éubibiy
LAd) 16 (o digan @ials aclal LCD ddbiliy

Aim of the experiment:

The ST365 is a versatile wireless radiation counter engineered to streamline routine sample
counting tasks across various fields, including education, training, cutting-edge research,
radiation safety, and emerging technologies.

Its design offers the flexibility to operate as a portable or benchtop device. The ST365
seamlessly interfaces with computers via USB, Ethernet, or WiFi through Spectrum Techniques’
STU software. It accommodates both GM and scintillator-type detectors, featuring precise
high-voltage adjustment controls.

The ST365 is offered in two distinct models: Model A, equipped with a 6-digit LED screen, and
Model B, boasting a 16-digit backlit LCD.

Experiment content: aiill aligan

Component
ST365 WIRELESS RADIATION COUNTER

GP35 - GM DETECTOR ASSEMBLY
SOFTWARE AND CABLES

*PLEASE NOTE THAT RADIOACTIVE SOURCES ARE NOT INCLUDED
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Solar Power Generation Trainer Guunill adlill algd Qijan

aaill go gayell

¢Salo dwljal Jgoan Luaiplhi ge gjlic daagll »
ol gany lahgaig lai)jaig drwaiill adlhll
arnapll aliaell Jaay daaliaall alpasll aloleall

da3g) jaill dyjlug dpwniill daglll Jingi piy -
Lle Jgnall aadhgs dnnnoll ,and i gaddll paai
o Al ppaay aowi Lill aolpll ddljog alibll
Jna 4 paaillg ayjlhyl allag drwaiill aaglll
alpl

aaglg Lalnll egall jano g Jiaeill allé cfaLu.Ln .
GLaniil aowy loo ,aljglll dxaeio drwndll LAl
wigphll ge phill gaer piaall Jala plhill clai a
Al

Aim of the experiment:

o The unit is a portable training system for studying the principles of solar energy, storage and conversion.Different
electrical parameters can be measured due to various digital meters.

o The solar panel and storage battery is connected to a digital charge controller, which is designed with data acquisi-
tion and software monitoring function that allows the output from solar panel and battery state to be investigated,
as well as controlling the output load.

« Adjustable distance between simulated light source and polycrystal solar cell panel, allowing investigation of sys-
tem performance inside the laboratory irrespective of outside conditions.

TRAINING CONTENT

Solar cell open circuit voltage test
Solar cell open circuit current test
Solar cell maximum power output test
Solar cell I-V character test
Solar cell P-V character test
Influence of environment to solar cell photovoltaic conversion
Direct resistive load current and voltage test
Direct inductive load current and voltage test

Solar cell module output characteristics test
Solar cell direct charging experiment
Solar street lamp experiment
Solar street lamp charging test
Solar street lamp charging/discharging test
Solar fan experiment
Solar fan charging test
Solar fan charging/discharging test experiment

Experiment content:

aiill aligan

CONFIGURATION

Photovoltaic system
Instrument unit
Load unit
Charge controller
Power supply
Inverter grid off
Storage battery
Experiment box and panel:
Accessory
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Solar Power Generation Trainer Grunill adlkll aplgi wjan

CONFIGURATION SPECS.

- Solar cell: Pmax. 15W, working voltage 18V, open circuit voltage 21.6V, short circuit
current 0.9A, monocrystalline, with 4mm pluggable, safety socket for system connec-
tion

- Simulated light source: 300W halogen tungsten lamps with circular connector, with
aluminum support

- Temperature sensor available to be connected with solar controller for data collec-
tion

- Light intensity adjuster

Photovoltaic system

- Voltage meters: digital voltmeters for system parameter detection, including
AC250V, 2x DC30V.

- Ampere meters: digital ammeters for system parameter detection, including ACIA,
DC2A, DC5A.

- Lattice screen: 256*64mm, resolution 64*16 dot, constant voltage, with control chip
and download USB

Load unit - DC12V/AC220V inductive load: fan 4500rpm/4700rpm, with protective cover

- DC12V/AC220V resistive load: angle adjustable3 W LED lamps and red indicators
- Universal load: 10€2...99.99kQ) adjustable

- RJ45 to USB communication

- Rated storage battery current 10A, max allowed voltage on battery 32V, negative
grounded

- Battery of 12V and 24V automatic identification

- Load control mode: manual mode, light mode, light ON + delay OFF mode, timing
mode

- Protection: photovoltaic array short circuit protection, photovoltaic module reverse
polarity protection,

storage battery overcharge protection, storage battery overdischarge protection, storage
Charge controller battery reverse

polarity protection, load overload protection, load short circuit protection, overtem-
perature protection, etc.

- Data acquisition and software monitoring with load control function

(1) Real time data monitoring & curve for the current and voltage of solar panel /
battery / DC load

(2) Real time monitoring & curve for the power of solar panel / DC load

(3) Real time monitoring for the temperatue of solar panel / controller

(4) Manually control for load ON/OFF

(5) Calculation for the generated and consumed energy (kWh)

Instrument unit

Power supply AC220V input with ON/OFF switch and circular connector 220V output
Inverter grid oft Output power 150W, peak power 300W, DC10...15V, output AC220V
Storage battery 12V8AH maintenance free sealed lead acid battery

Complete frame made of grooved aluminium profile, detachable upper cover
Experiment box and panel: | with built-in solar panel, the panel adopts engraved and printed panel, size
630mm*437mm*155mm (approx.)

- Safety whole sealing cable: Conductor cross section: 16AWG tinned copper wire,
3kV, 20A, with axial socket

2 x connection leads 4mm, 30cm, red/green/yellow/blue/black

2 x connection leads 4mm, 50cm, red/green/yellow/blue/black

1 x connection leads 4mm, 70cm, red/black

- Power cord: 3*0.75mm*1800mm

Accessory

I"&0244050900 - 01016322246 - 01065101051 - 01099973559 @ 01117293405




Characteristics of New Energy (J1agjaLall &uli) agdgdl duli Jailni dipai
Battery - : . =

:ayaill go gl

Aol Al Joc faio pga

anly siain Jin aponll alolenll gulid
ayilall jli, aagianll apilall aga . junl cigall
diteill Joleg (sgndll gall ddlh ., dpndll
sl Al

cliiel ilygall Juhill dyls Joc fain pga
: (PEMWE) (jgigpl Jalii

ciligignl Jali cliié agag ayls Joc lauo pga =
' (PEMFC)

ayilall aga . juni cilgall anla (Sinin Gulid
g0 snaill aall, apndll ayilall jli, dagianll
ragagll @Al igaill delaaqg alpayl aalh

— aiignll adalhll :adalhll Jigi dldoc adln
LA« ailypgall ddlall « duuadbll Al
< 2gdgll dild — Jiagjaigll ddlh — dugsll
ailygall adlhll

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
(PEMFQ);

« 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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Solar hydrogen experimentation sys- g,31 jape) Lwadll guagjaail dypai plii
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Aim of the experiment:

« Solar power generation

« Demonstrate the process of hydrogen production from water by proton exchange
membrane electrolysis

« Demonstrate the process of proton exchange membrane fuel cell power
generation

+ The results show that the electrochemical reaction of electrolyzed water and
power generation is reciprocal

Experiment content: aill aligan

Solar Module

Hydrogen And Oxygen Storage Tanks

Electric Load; Mounted On A Black Base Plate
Specification: :alanigall

Fuel cell:600mW

Solar cell: 3V/560mA
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Aim of the experiment:

« The Renewable Energy Science Kit demonstrates the workings of a clean energy
technology system on a miniature scale. Power an electrical circuit by solar panel
or a wind turbine with profiled blades based on NASA aeronautics. Generate
hydrogen through water electrolysis and convert it into electricity using a PEM
fuel cell. Whichever combination of technologies you want to explore, this
science kit is a comprehensive introduction to the principles behind renewable

microgrids.
Experiment content: aaill aligan
Component
Wind turbine body Inner Gas containers
Rotor head for profiled blades Circuit board module base
3 profiled blades for turbine 100-ohm Variable Resistor module
Rotor head adapter for sheet blades 1 Watt Solar panel
3 polypropylene sheet blades for turbine Adaptors, tubing clincher & purging valve
Rotor unlocking tool Assembly instructions
Turbine Support base CD with curriculum manuals
Aluminum wind turbine post Water/gas tank module base
PEM Electrolyzer Flexible 2mm banana connecting leads
PEM Electrolyzer base Transparent silicon tubing
PEM Fuel cell Plastic plug pins for electrolyzer
PEM Fuel cell base Battery pack with connecting leads
Hydrogen tank Syringe
Oxygen tank
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Greenhouse Effect Experiment Sl guliiaall alajdl cupl il dypai

Al 4o gyl

Sil dlenll go dcgnan go dyaill ggaii =
sili iyl dlging deyw qylai cljal anuwi
i dedill galnial Lle sjlall gulial aljle
clynall

Aim of the experiment:

« 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: aiill aligan

Cuvette on stem

Metal tube, simple

2 Mounting stems

Storage case
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Multifunction Wind Power Generation aly I &éilla aplgi dpai
Experiment Apparatus
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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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Aim of the experiment:

« 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 Sl ol goaall
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Aim of the experiment:

« 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: aaill aligan
Solar thermal collector with the pump daannll go )l All ._,_u.l_n_mJI gnanll
Hot water container JAlwldl cloll cleg
Digital thermometer 0-100C digin @aja 100 - 0 Jlitai jin gopi
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X-Ray Apparatus
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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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Experiment content:

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Component
Fine adjustment trimmer for goniometer
Trimming potentiometer for setting emitter current.
High voltage ON/OFF button
Housing
Base
Timer

Key switch for mains supply
Jack socket for emitter current measurement, giving an output voltage propor-

tional to current

Cover

Screening plate with radiation warning label
Dumbbell shaped slot for locking the cover
Protractor scale for measuring arm
Measuring arm with magazine for photographic slides
Pressure plate

Protractor scale for sample holder

Sample holder

Radiation exit window with brass collimator
Securing screws for leaded glass dome

X-ray tube

Access holes

Leaded glass dome

Locking pin for cover

Length scale for focal point

4-mm sockets for addition of driver motor

High voltage selector switch

Mains voltage indicator lamp (white)

High voltage indicator lamp (red)

Circuit breaker for mains supply

Circuit breaker for high voltage supply

Mains voltage selector switch

Ventilation grille

Mains socket

wHArg
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Aim of the experiment:

« 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:

Component
Ultrasonic pulse Doppler, “Flow Dop”
Ultrasonic probe 2 MHz
Doppler prism 3/8
Ultrasonic Doppler probe
Centrifugal pump “MultiFlow”

Arm dummy

Ultrasonic gel
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Aim of the experiment:

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

Experiment content: dyalll aligan

Frequency range: 20 ~ 20 khz. standard sine wave (smart key

Signal source controlled)

Digital sound strength meter (db me-

Relative -35 db to 30 db
ter)

Power consumption <50w
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Pressure Sensor and Measurement Albpa Jaseao gulidg heall gulua
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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: aalll aligan
Description Specifications
Dc regulated power supply 5v0.5a(x2)
.. Range: 0 ~ 199.9 mv, resolution 0.1 mvrange:
Digital voltmeter 0 ~ 1.999 v, resolution 1 mv
Pointer pressure gauge 0 ~ 40 kpa (300 mmhg)
Smart pulse counter 0 ~ 120 ct/min (data hold 10 tests)
Gas pressure sensor Range 0 ~ 40 kpa, linearity + 0.3%
Pulse sensor Hk2000b, analog output
Medical stethoscope Mdf 727
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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: aill aligan
Car horn Volume continuously adjustable

Timing Accuracy 1 ms

Display LCD module

E0244050900 - 01016322246 - 01065101051 - 01099973559 @ 01117293405




Abbe Refractometer Al JLntial guly

:ayaill go gajel
o Jolen gulidl Abbe Jlw4illl gulidno pionipi =
Jilwll nF - nC cuiinill hunging nD jlw&illl
i) dunll éalall gi , caladill aub gi caleuill
&l L (calaill Jilwll gulid Ll lgio ané)
oula Cle ljald gganw , alimgoyis jlgall Jungi
70 g )2 0 (ju &ylja daja aic nD jlw&ill (Jolen

.aa)a

Aim of the experiment:

« 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: aill aligan
Head Monocular Head
Refractive index ND measurement range 1.300~1.700
Refractive index ND measurement accuracy 0.0002
Refractive index ND Min. division 0.001
Glucose concentration (%) measurement range 0~95
Glucose concentration (%) Min. division 0.5
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MUON measurements MUON _II &ilwlid

Aim of the experiment:

Discriminator

erial
ot oupat | “pogy
Discriminator |- FF‘GATJmerl» -

PC

« Measure Muon Lifetime

« Demonstrate Relativistic Time Dilation Two Stege b Uss
Amplifier Ret  Diser.  Hwidoe  HY Port

« Measure Local Muon Flux Moreor . nr A4

« Measure Sea Level Muon Charge Ratio e e

« Convenient Source of Genuinely Random Numbers

« Create Simulated “Muons” and measure their Lifetime \-._Jfgjff"ﬂ“”
« Study Processing of Photomultiplier Signal | o
Experiment content: aaill aligan
Component Specification
Wi angdhulles™ eonpiie dhie iluen Plhysies pael Detector Size: Diam. 16.5 cm Height 35.5 cm.
ware:
The detector PMT: 10-stage bialkali photocathode Diam. 5.1
cm.
The electronics Timing FPGA: Bin Size (resolution) 20 ns.
User supplied computer. Dynamic Range 20 psec.

Timing clock frequency: 50 MHz + 5 kHz.
Power Consumption (excluding PC): 25 watts.

Typical detected muon decay rate: 1 event/minute.

Supported I/O port protocols: Serial and USB.
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Simulation GPS satellite positioning
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Aim of the experiment:

 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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OTHER EXPERIMENTS

8 & =

Electrochemical Electromagnetic Air Flow Apparatus Centripetal Force
Equivalent of Copper Induction Apparatus
Demonstration

Hoftman Electrolysis Hydroelectric Power Internal Resistance Jet Nozzle (Flow
Apparatus Planet As A Model Of Ammeter & laminator)
Voltmeter

©

Torsion Balance Rigidty Moudulus Trans-Ratio Demonstration
Exepriment Exepriment Transformeer

Torsion Balance Light Energy Velocity of Sound
Apparatus Using Tuning Fork
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SPICTRAL LAMPS

Na lamp (Sodium Lamp)

A low-pressure sodium lamp can emit a strong 589.0nm and 589.6nm,
which is a good monochromatic and is often used as a monochromatic
light source in polarizers, refractometers, polarimeters, etc.
SPECIFICATION OF THE BULB LAMP:

Power (w): 20W

Average working life: 1000hr

Bulb diameter (mm): 28

Length (mm): 155

Ilumination center (mm): 75

Hg lamp (Mercury Lamp)

A low-pressure mercury lamp can emit a strong 253.7
nm,404.7nm,435.8nm,546.1nm,577nm,579nm of mercury lines, often used
as a monochromatic light source in optical rotator, refractometer, polarime-
ter and other instruments.

SPECIFICATION OF THE BULB LAMP:

Power (w): 20W

Average working life: 1000hr

Bulb diameter (mm): 28

Length (mm): 155

Ilumination center (mm): 75

D2 Lamp (Deuterium Lamp)

UV spectral lamp with long life (2000 hours on average), high stability and high
intensity. This lamp is used for various analytical instruments as UV Spectro light
source. This lamp can be used for: Spectrophotometer, High performance liquid
chromatography, atomic absorption spectrophotometer. (background correction)
and Film thickness meter Output variation (30 minutes after lamp ignition):
Drift (variation of light output with passage of time): £0.5%/h

Fluctuation (Max variation of light output in short period): 0.1% P-P

Average life: 2000 hours

Brand: OSRAM

Cd-10 Lamp (Cadmium Lamp)

UV spectral lamp with long life (2000 hours on average), high stability and high
intensity. This lamp is used for various analytical instruments as UV Spectro light
source. This lamp can be used for: Spectrophotometer, High performance liquid
chromatography, atomic absorption spectrophotometer. (background correction)
and Film thickness meter Output variation (30 minutes after lamp ignition):
Drift (variation of light output with passage of time): +0.5%/h

Fluctuation (Max variation of light output in short period): 0.1% P-P

Average life: 2000 hours

Brand: OSRAM
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SPECTRUM TUBES WITH POWER SUPPLY

SPECTRUM TUBES R R R R R

Spectrum Tubes demonstrate the wave properties of different
gases. vy @ Yy ¥ ¥

o Ideal for Wavelength Determination

« For Introducing Students to Better-Known Gases

+ Glass Tube Length: 10.25” (26cm)

« Capillary Portion Length: 4” (10cm)

« Tubes Work in a Variety of Spectroscopic Applications

noaddd

Ideal for wavelength determination and introducing students to the spectra of better-known gases, these glass
tubes are 10.25” (26cm) long, and the capillary portion is about 4” (10cm) long. The spectrum tube assem-
blies can be used in a variety of spectroscopic applications.
When they are observed through a spectroscope, the emission lines corresponding to the energy transition
levels of the gaseous atoms or molecules appear as distinct components.
NOTE: These tubes are designed to operate 30 seconds ON - 30 seconds OFE.
SPECTRUM TUBES LIST WE OFFER:

o Spectrum Tube Ar (Aragon)

o Spectrum Tube H2 (Hydrogen)

o Spectrum Tube He (Helium)

o Spectrum Tube Hg (Mercury)

o Spectrum Tube Kr (Krypton)

o Spectrum Tube Ne (Neon)

SPECTRUM TUBE POWER SUPPLY

A specially designed box holds the tube firmly and prevents the student from
touching the electrodes. A black panel behind the Spectrum tube eliminates
distracting ambient light and protects the tube from breakage. Operates at
220V A/C at 50Hz and is suitable for 20/26 cm tubes.
Also, the power supply can be used with a timer to maintain the lamp and
extend its operating lifetime as These tubes are designed to operate 30 sec-
onds ON - 30 seconds OFF.
TECHNICAL DETAILS:

« Input Voltage = 220VAC, 50Hz

o Output Rated: 5,000V without spectrum tube 1,000V @10mA with
spectrum tube.

o Operating Temperature: 10°C to 40°C
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LASER SOURCES

HELUIM-NEON LASER SOURCES
This He-Ne laser is reasonable and fashionable designed, characterized by stable and reliable performance, good mo-
no-chromaticity and directivity, high brightness, long life, good adapted to electric network and widely applied in many
fields.
SPECIFICATIONS:

Minimum output power: 1.6mW

Beam diameter (TEMoo\1/e2): 0.58mm
Beam divergence (TEMoo):1.4mrad
Polarization: Random

Output stability: 5%.

Wavelength: 632.8nm

Transverse mode: TEMoo or TEMol

Wavelength: 632.8nm

Output laser power: >2mW.
Continuously working time: >8hours
Dimensions: 380*90*100mm

DIOD LASER SOURCE
The laser module emits a light in the form of a red light. The maxi-
mum output power is < 1 mW. Voltage supply from 3 to 5V
SPECIFICATIONS:
Wavelength: 650 nm
Maximum output power: < 1 mW.
Supply current: 40 mA.
The knob to adjust the light intensity (the focus of the laser dot).
Supply voltage: 5V2A.
Size: 120*80*40mm

LASER POINTER

Easy to use Pen diode laser pointer. Runs on a 3.7v chargeable lithium battery.
This laser is monochromatic and has a very well-defined wavelength.
Can be used in interference experiments as well as in geometrical optics.
Optical power is about ImW.
LASER COLORS:

o LASER Pointer RED

o LASER Pointer BLUE

o LASER Pointer GREEN

LASER RAY BOX

This laser ray box is an excellent classroom tool for demonstrating optical ray
paths to students. Teaching and studying geometric optics have never been
easier with this ray box. Just add a few lenses and mirrors, and you are ready
to go. This model comes with five red lasers, which you can control with a
provided switch to turn either one, three, or all five beams at a time. It also
comes with a 6V DC power adapter, so you don't have to use batteries like
other ray boxes.
SPECIFICATIONS:

o Laser Output Power: <1 mW Class IlIa (each laser beam)

o Wavelength: 650 nm

« Spacing between lasers: 13 mm

« Toggle between 1, 3, or 5 beams.

o On/Off switch
Ray box size: 85 mm x 50 mm x 24 mm




POWER SUPPLIES

LINEAR DC POWER SUPPLY 0 - 30VDC 0-5A

series single-channel linear DC power supplies are economical benchtop tools
for DIY electronics hobbyists, electronics manufacturing and testing, and other
applications.
SPECIFICATIONS:

 Output voltage: 0~30V.

o Output current: 0~5A.

o Output power: 150W

+ Load regulation: CV<0.01%+5mV, CC<0.1%+10mA. —

\\Ioﬁg B m A

ARABIA VARIABLE (0 - 20) VDC (1A) POWER SUPPLY.

The Arabia DC variable power supply is ideal for use as an economical classroom
or laboratory power supply and will provide years of trouble-free service.
SPECIFICATIONS:

o Output Ports (+/ -): 4mm.

« Digital panel display (amperes and voltage)

o Dimensions: 25cm*19cm*9cm.

o Useful as a Battery Eliminator

+ Output Voltage: 0 - 15V DC @ 1A max.

« Output Voltage Selection: Variable (Coarse) DC.

o Output Power: 15W.

« Supply Voltage: AC 220V \ 50Hz.

ARABIA AC SELECTED POWER SUPPLY (3-6-9-12-15) V 3A
ARABIA DC SELECTED POWER SUPPLY (4-8-12-16) V 3A

The Arabia DC/AC selected power supply is ideal for use as an economical class-
room or laboratory power supply and will provide years of trouble-free service.
SPECIFICATIONS:

« Output Ports (different values / GND): 4mm.

» Dimensions: 16cm*16cm*13.5cm.

 Output Voltage: (3-6-9-12-15) V AC @ 3A max.

« Output Voltage: (4-8-12-16) V DC @ 3A max.

« Output Voltage Selection: Variable (selector) DC\AC.

o Output Power: 9W-50W.

« Supply Voltage: AC 220V \ 50Hz.

POWER SUPPLY ADAPTOR
SPECIFICATIONS:
o Output: DC 12V\ 5A
« Input: 240VAC, 50 1.8A
o Out diameter of the connector: 5.5mm
o Inner diameter of the connector: 2.1mm
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ENVIROMENTAL MEASURMENT TOOLS

DIGITAL ANEMOMETER

stable, safe and reliable split-type anemometer, featuring quick detection, low
consumption and high accuracy. It can be widely used in mining, electric, iron and
steel, petrochemical, energy-saving, navigation, fan manufacturing, exhaust venti-
lation, sporting and more sectors.

Specifications | Range Resolution | Accuracy
0.4~30m/s +(5%+0.5m/s)
1.4~108km/h 0~99: 0.01 +(5%+1.5km/h)

. . 100~999: 0.1 .

Wind speed 78~5905ft/min >1000: 1 +(5%-+100ft/min)
0.7~58knots +(5%+1knots)
0.8~67mph +(5%-+1mph)
-10~5°C 0.1°C +2.08

Temperature
14~122°F 0.2°F +4.0%

Wind scale 0~12 1 *1

DIGITAL LIGHT METER

a stable, safe, reliable mini digital light meter, widely used in light manufacturing,
photo studios, interior renovation, construction, greenhouses.

Specifications | Range Resolution Accuracy
1Lux (0~9999Lux) +(4%+8)
10Lux (210,000Lux) | +(5%+10)
100Lux (=100,000Lux) | +(5%+10)
0.1Fc (0~999.9Fc)
1Fc (=1000Fc) FC=Lux/10.76
10Fc (>10,000Fc)

[luminance 0~199,900Lux

DIGITAL TEMPERATURE HUMIDITY METER

a stable, safe and reliable mini digital temperature humidity meter. With split type design,
it is convenient and fast to measure the temperature accurately in different environments.
The split type design is perfect for monitoring hard to reach and small ventilation ducts.

Specifications | Range Resolution | Accuracy

Temperature (°C) | -10°C~60°C 0.1°C +1.0°C

Temperature (°F) | 14°F~140°F 0.2°F +2.0°F

Humidity 0%RH~100%RH | 0.1%RH +5% (20~80%RH)
SOUND LEVEL METER

A sound level meter can measure noise level and output results in db. A or C
weighted modes can be selected depending on the application. UT352 consumes
very little power and can continuously work for up to 20 hours. They are suitable
for industrial and environmental sound level measurement.

Specifications Range UT352
30~80dB +1.5dB
50~100dB +1.5dB

Range
60~110dB +1.5dB
80~130dB +1.5dB

Frequency 31.5Hz~8000Hz J

Frequency Weighting | A&C N
FAST: 8 Times/s v

Sample Rate
SLOW: 1 Times/s «/

I"30244050900 - 01016322246 - 01065101051 - 01099973559 @ 01117293405




OPTICAL COMPONENTS

LENS, DOUBLE CONVEX: Explore our selection of precision-engineered biconvex
lenses, designed to facilitate a wide range of geometric optics experiments with accuracy
and clarity. These lenses are indispensable tools for educators, researchers, and enthusiasts
seeking to explore the fundamental principles of light and optics.

DIAM, MM | FOCAL LENGTH, MM | POWER %
50 50 +20D f

50 100 +10D \_5_)\_/

50 150 +6.6D

50 200 +5D

50 250 +4D

50 300

LENS, DOUBLE CONVEX: Explore our selection of precision-engineered biconvex

lenses, designed to facilitate a wide range of geometric optics experiments with accuracy < ‘
and clarity. These lenses are indispensable tools for educators, researchers, and enthusiasts s -

seeking to explore the fundamental principles of light and optics. < " :
DIAM, MM | FOCAL LENGTH, MM | POWER o
50 100 -10D
50 200 -5D
50 250 -4D

CONCAVE AND CONVEX MIRROR
Optically Worked, back silvered, with a protective coating

DIAM, MM | FOCAL LENGTH, MM
50 100
50 300

CROWN PRISM: The material of this product is glass. It is made of optically worked
crown glass which has a relatively low refractive index of approximately 1.52 and a low
dispersion. The crown glass prisms are mainly used with spectrometers. Students can also
understand how chromatic aberrations can be reduced by combining a flint glass prism
with a crown glass prism.

Available with two sizes

. 32¥32mm

. 25%25mm

FRESNEL BIPRISM:The material of this product is glass. It is made of optically worked
crown glass which has a relatively low refractive index of approximately 1.52 and a low
dispersion. The crown glass prisms are mainly used with spectrometers. Students can also
understand how chromatic aberrations can be reduced by combining a flint glass prism
with a crown glass prism.

Available with two sizes

. 32*32mm

. 25*25mm

GLASS PRISM AND RIGHT-ANGLE PRISM: A prism is a three-dimensional solid ob-
ject with two identical ends, flat faces, and equal cross-sections.
. 50mm*50m*50mm

EDUCATIONAL DIFFRACTION GRATING: A Diffraction Slide for illustrating the o
principles of diffraction grating and how its properties relate to the number of lines per B e -

unit length. These gratings have line densities of 100 lines/mm, 300 lines/mm, and 600
lines/mm, respectively, and are safeguarded by protective cover glasses
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