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The use of measuring tools
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(1) Precision caliper gauge. Aigib aud (M
(2) Precision micrometer screw guage. . Al 5)‘3f (2)
(3) Wood cylinder. Aalze sl o3 Sl (4)
(4) Two thin wires. Spue 8,5 (5)
(5) Small ball.
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Study of Reflection of Light at Straight and curved mirrors

Objects of the Experiment :& y=il| blaal —1

® Validation of the law of reflection at a planar

mirror. B e wlSai¥l (gild A i 0 3axdll @
® Determination of the focal length of a concave gl

mirror. R3OS PN OF JE (VI NWNES S
® Determination of the virtual focal length of a Byaia 31,0 Laall 3yl dadl qpuxs @

concave mirror.

Principles :(&wlul pealis) gylaill fud! -2

0 AaT e Rasitee boghas 389 Lailarll Llag¥l § ko Lyl Zaa¥l olo ool 5 s4all cunlin 339
L Lns
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e @lalily LuSaill g laadl e Bgl3ll) B ulSai¥l gl g (395501 Abass § o wdl e @lalilly 15l & Lol
(oSN o 395501 Alais § plael

e lSai ¥ Augl3 golad 395801 Aol o] sty gl g Laddl Lasls oy BT elas e

a=p (1)

(Angle of Incidence): &
(Angle of reflection): 3

(asSan glads ga uSasll Ggall g laddl) use gk 0586 8L e (wSaill Fguadl g bdd) s o

oo S e Al e Ay b s mlic 2 sLslly 5yaall LI ols ((1) @3, aslakl 385 6T« LulSai¥! (538 oens
(L) sgualdl JSLaT 3y of paslbases 8515 (e s 5

Ao 4801 plolas Alads ()] . oatiyll syl olomil 45leall a1 8,aaLl BTL pasms Asg ) Ha 481 LalSiail ay
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f=+s @)
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Figure (1): Reflection at a concave mirror, r radius of curvature, M center of curvature, f focal length.

sing 8y diia 8 y5im (5Sius Lasly «(Gymll @ 503 ¥) Gyl U] a5 o (ot l) soell (ro Ayl pd 2a i1 )
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Ol B Bz @ cosd 2 ¥ abolas Aladi ST Lais (2 Aaplad) Zsodi ) Loy &l G018 e 2seite J2T (00
S9lasd Aaluo BLLI 8, lo (p a9 By (00 I Loy ity e Ll (goutt I gmall 4515 00585 (01 Aa 2]
Al Byl ST dsoctall § el da ]

r

=== ®3)

2
Jsead! é@.@y}b LoSa(;a_Lw,Uji) ;‘)}J\WW\ LN (ot 52 (éj.z.q.ﬁ‘ tha.é_oji) é)z“ i JL%.;! sto.p
(2)

M' =2f  (gpalall § bl oad! fclims¥l ad Cigniripume 3y e 2ol ol :(2) JS&d)
.J.Q.SJJ‘}SJ.Q
Figure (1): Reflection at a convex mirror, r radius of curvature, f’virtual focal length M =

chenter of curvature.
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Experimental setup to examine the reflection of light rays

at mirrors with the optical disk.
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Experimental setup to examine the reflection of a light rays ata

plane mirrors for & #* [

Experimental setup to examine the reflection of a light rays ata

plane mirrors for @ = ﬂ =0
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Experimental setup to examine the reflection of three light rays at

a concave mirror.

Experimental setup to examine the reflection of several light

rays at a plane mirrors for @ # [
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Equipment :&95%1g 83 2¥1 — 3

1 Optical disc with accessories.

1 Lamp housing with cable.

1 Incandescent lamp 6V/30 W.

1 Transformer 6V/12V.

1 Small optical bench.

1 Diaphragm with 5 slits.

1 Lensin frame f=+ 150 mm.
1 Stand base, V-shape, 28 cm.
4 Leybold multiclamps.

1 Stand rod, 25 cm.

Ailixle ao Jgid o0y 1

.L,L,.lS@CLHa_U Ll a1

BV/30W 7Luas 1

6V/12V Jsza 1

Byid Huades 52> gl Axpiin 1

(0 1504) @bl Laay e 1

o 28 Le gyl V iy US4 e Aol Butels 1
Meed couis (olae 4

Carrying out the experiment :& =l daiy  Joadl ilglas -4
Reflection of light at a plane mirror :agius 51y o (lSad¥ —Yi

(4) Sl 3 s LS 3ol gl semll e loles Gadate Jigus plads badwl -1

C&LMS 13Le ¢ LolSCas¥| 2&9\}‘9 294 5\._»‘9‘) dogd Jxw -2

a0 3 LaS  ol&ai¥lg 59 58d) Ll 933 0ud Buie disg (Ll 9301 pad Bl g 8T,L Lile Boggll By5101 &Sy -3

§ i 13Le « 38,01 Joazll 3 Ll o3l ud s (5) JSad! @

Qg agh

B iyl el agly

Reflection of light at a concave mirror :5y2da 8]y (pe (olSai¥l — Lss

S g (3B S Lasdls 13Ls o(7) JSad (3 audsa 50 LeS (8 yaall BT,L1 e A9 o An il e Jag ol -1
ALl a3dadl ‘a|..\.:'al.w\.g yaddl Jad Camig (Bl 91) é)_'xi\ dadl e
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Fig. 1: Schematic representation of refraction and reflection of a light
beam at a object with a plane surface (see equation {1}).
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Detrerming the focal lengths at collecting (convergent) lenses using Bessel’s method
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Detrerming the focal lengths at collecting (convergent) lenses using Bessel’s method
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Kirchhoff's circuit laws
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Adaaall e Jo¥l CagbnS (19318 3o -1
B ol Al (5,8 :alasMe ADEF Zaledl e @ (a9 ABCD dal)l e Ll (85858 093l8 3l -2
Aeladl olae pe ¢slyedl 3
R, =460 0 ,R; =330 ise; =2V 561 =5V ity -3
I3 515 .1 el Ry = 220 0 ,R; = 1 k()
Vi, Vr, Vr, VR, ! -4
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Leke cubia (&1 bl Jgusedl Shel -5
I(mA) V(Volt)
R,
R
R;
R,

Sl wd Avometer JI ulide plasiwby € = 2Vse,=5 V&.ASLNSHSJ.ZA 598 3ub -6
@Jzﬁl ) 3\.;).1&.2.” p.,'.é_“ Oyld 8,1l L? RywES (P

Leke clias a1 aulaadl mludly golad! Jouzdl s ds JaST -7

I(mA) V(Volt) I(mA) V(Volr)

Lyl (gaF 8la) lghas ~ 431 -8
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Studying the charging and discharging of a capacitor

Objects of the Experiment :& =l é/ai—1

- Studing the charging and discharging of a capacitor through

resistor.

- Determing the time constants.

- Draw the curve of charging and discharging of a capacitor.

Aaglia e 4338 fyaT9 (e dwlys -1
pyailly o ddd gl coldl Gl -2
Aassdl paya59 e dd Gled! basedl ey -3

Principles :dewlul palio -2

charging of a capacitor through resistor : 4 glis e 23iS% oy Y

(0 8508 ) 45ld (V didlo (090801 358 etane HLeil) pie Ao Luogy (R Asglie pe € Lpas 2438 (i Loie
A A8Ha

- 3

(3505 Q Loyt 2L S B s 2atSHl oy eSS (o3 sld) 3 qned ) RC ¢ ltzell Aals (a3l
Q=C.V (1)
291 28Mally Jaad € s LS 5L oy ol Sl
. dq
i = It (2)

osd (1) psdl T cpmadidl aig (e Aabolall ayog Aot o3l ey sy (1) ST Blaall 3yl Juosat
AL Aslal) e ass (/slaladl/ lSdd) (05318) g ST L Ogalad) Gaddatng o © dsad Sl

P I T e e T i e i e TR S
__l_ L | ] 1
4= e
oy - Ry - i - -
v, .
15\"’ r==r== r== -1 re=r== 9
[ 1 i ] i 1 [] ]
] ]
§- e g et
] bl SRR ALY Ll ke

Ayl el | 3yld) 1(1) SN
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:JU IS e dslall sda (S

=V (4)
(ISl (e Ll Abislas dalas e by dias
q=Q[1—e /%] (5)
o3l Al q Aasll Lt e Jiazmi 1iSag

AII At o ceumid Byl S Ll sk Ll
i = _e—t/RC (6)
A a8Mall wasstl @5k oo Vo wexd) 358 ol
= v[1 - emre] @
T T34 309 csaadl a3l oty RC Hluall ed
T=RC (8)
(1/€) sladay Limid! padid @D (a3l e B5le a9
discharging of a capacitor through resistor :40 glie s 42050 41,43 Ll

4ai1SU) 0559 4a1SU (ye 20500 puie J3aid 0 aussll Jf sl ) 2abolall Jan 4aiSl) (e @y of day
2l A8l e GLI B9 48 0938 Gaidaty haig ¢ § oL Lpd pesd Aaglill pe Lt £,a78 Aol 5o

Vc=

Ri +% =0 (9)
ova3)] Al 23S A ds Ll Jaady « Jo¥1 Aoyl oo Bulinlas Walan e Ll Juami
q = Qe t/k¢ (10)
Al ot 4aiShl 3,k (e ! 3599

V. = Ve t/RC (11)
L@BJ&‘)L_Q_LH B.J.:oj

dg V Vot

'=—=—e_t/RC=—e_? 12
‘Tdr R R (12)
Equipment :&95%19 832¥1 — 3

Circuit Components: Byl | olic

aliall syl amg1-1
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1- Plug-in board

2- STE resistor, 47 k()

3-STE capactor, 470 ,uF

4- STE changeover switch, single-pole
Power supply:

AC/DC stabilizer

Connectors:

3 Pairs of connecting leads, red/blue, 50 cm
1 Set of 10 bridging plugs
Miscellaneous:

1 Student's stop-watch
Measurement Instruments:

1 Voltmeter, 15V DC

291 47 Zaglie -2

2yl 9,80 470 4aiSa -3

oy plad - Lias -4

[ AT By

Bypdtun yoius/glide

tJeso 5l IS

G931/ poxl o 50 Jshay IMHI (10 1951 3
Jusogild s3> 10 (0 dcgaza

el Aslage delu

el 332l

aienn <e8 15 ) oliad Sl

@‘L‘Lﬂ‘ LS adly %):L‘m et ol glas

charging of a capacitor :44iSe (e

(0) sl e Balalall pss il e (oo ! (§ B8 Garbas S Byl (1) S QLS Bylull Lo 1

Vsuppry = 10V ares wnll 318,58 sl g 0 i -2
AaiSU Gl aisg 6l (1) sl (e dablall 3lel -3
W Jouzmlls Llzmas 38 SV (V) 2asUl @,k o ) o dsg dladl Jas -4

t(s) |0 |5 ] 10|75

20

25

30

35

40 45 50 | 55 60

Ve(V) | ©

Ve = f(t) ol gl el 48550 e quyl -5
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AwlB duslg S ks Téj.ﬂ.w.“ ol cols Aayd QL‘I‘J.” @zﬁl\ Y &ﬁ.:.ad -6
R=1MQ  yiplallge T = R.C25all plasiwl Llss goaadl g3l colided cowsi -7
§Lasd 13k A kailly ¢ Sledl gomill oo Aedaadl T Gasd o0 08 03.C = 1OUF (s
T = R. C a8l (0 sl Aol alazell 3 sl (a3l cols Busly 7 i) 44808 iy -8
_ _e_t_t .o
A OSS = 18 — &
discharging of a capacitor :44i5, e
A1) 30,85 a9 61 (0) puosll e Aabolall glel -1
:JWl Jouzdly 38 US Vi (V) 2l 31 o il 3,8 @i Jmy Aslagll Jass -2
t(s) 0 3 6 9 12
Ve(V) | 10
InV,
InVe = f(t) Gldl gl quyl -3
Sl ia Jie 13 o V= Ve m/RE aaall e slaxe¥lg o ¢ Lol Lol Jus amsl -4
T Soaeadl pa3ll cols agd gaiianly (Jabl agd (o il
Foyreill (335 A8lal mlghas #581-5
tdale allasde
(2) JSadl § minse 30 LS Gilo @mie e Juams Vi = f(8) Gledl gl oy dieg AatSU et Alac ol -1
J_?iQ_Aéin_é_ﬂJ_@-‘Y‘TJ_HO_AJ\_“w\_A_UP_w)_;T'dn:acl‘:i7m’z'j—z
il L ey (p030 s9mma e Ctolall abolas Alais badsed (ya3ll sl 5315kl olell pudiad) psyig £ = 05
(2) Sl G rose 58 LeS 2l Lol T 2esd
\We —»
100
0
2
10
Z 8 s N (Y
= s o e s e s e
l 12
T b Ayby V = (1) Gled! gmill gy 2(2) JSC2J1
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PN (252:d1) Sl Juasll
PN junction Diode
Objects of the Experiment :4 =l Cluai — 1
-Identify the structure of the diode and its properties, | 44489 (d—algsg SLl J—aill Ay e C8yazll -
how it works, and draw characteristic curves. Byl diliio @uyg cdloc

Principles :4cwlu esalis -2
Peoill oo Lealus! 8L Casai oo (ptakad alztll e B)le 5o (Diode 393l (o Lo of PN L] bl
(1) Kl 3 LS N gl oy 5,535

A K

— P | N |—e

L Anode Cathode e

1

PN g i LS duaie o 1(1) S

N Zakaally Jatll Cdaall usg <A Cymdly lyLias | 4 jaug (Anode daall P Aalaall Jouaill (dadll ou
| QEYCS N APRTY 4 30,19 Cathode Lo Ll

B im0 £95 S 00 eyl LS o oy 208 B ] el L) gl JWSCAT die s
T5855 891 L ) TS5 A8 A oo Jazinw 891 B ddl clal> o018 10Sag .51 g5l ) gl

P dalaill (e dzrgll Lmdd) cMals 805 N (P cpialail) § 2,48Y) e il cMals 58,5 s | iy 1S
Paabud) JIN dalaidl oo adladl dismdd! edlel> LG S adise N 2kl J)

LAYl o liwSlane ol |yd olums d ool dalaie § oliead) HLad! can Lady

LesSa P aabaill 3 Al st & plas Loty L) el @1 copatdl Lo N dalaill § &ge i i ilas
G LS O3S 52l £y Vy 09801 38,5 olad] Aabaia § &utlyal) culize a1 s L) el (&) il g ST
(2) Usad!
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Depletion region

Anode or p-type /—‘—1 Cathode or n-type

Lo, oele o @ o
i gal) Guladl) 9 ; ; o ) uladl)
o \) ! o @' o
| ; )
” : 9 9 iola 9 : .
Positive terminal Q ! : @ | Negative terminal
or QO W ‘ol @, ° [§) or
Anode terminal = = Cathode terminal
7 Ny
dduasa i |egativeion Positive ion 4 g B2
(2) Jsad!

o0 0sSeladl (o goiall Ll 0.2 eV aips (40 pouilayztl oy iiall SLl Jaill @ 09eSl 52l g Lasy) ]
0.6eVds,e

PRl J) N Al e i b B GlgS Jim 335 e Juls d abesl Ralaie 3 55831 & 5 3929 0
Virtually all aspects of electronic circuit technology rely on semiconductor components. The semiconductor diodes
are among the simplest of these. They consist of a semiconductor crystal in which an n-conducting zone is adjacent
to a p conducting zone. Capture of the charge carriers, i.e. the electrons in the n-conducting and the “holes” in the

p-conducting zones, forms a zone of low-conductivity at the junction called the depletion layer.

The size of this zone is increased when electrons or holes are pulled out of the depletion layer by an external electric
field with a certain orientation. The direction of this electric field is called the “reverse direction”. Reversing the
electric field into what is called “forward direction” drives the respective charge carriers into the depletion layer,

allowing current to flow through the diode.

In the experiment, the current-voltage characteristics of a Si diode (silicon diode) and a Ge-diode (germanium
diode) are measured and graphed manually point by point. The aim is tocompare the current in the reverse

direction and the threshold voltage as the most important specifications of the two diodes.

.Diodes in conducting-state (forward) bias Ll Jyazell da ¥ 2y it
Pwlujﬁ@‘wﬁwwu}&l@éﬂwm@w L_m@bgéw‘d—%ﬂ\ujﬁ
N dabiel) 4udlly 4 go
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.Diodes in reverse bias él.'d." aiel] deusSall 4 dad!
N abaial) 4l 2l P Akl | sl 13) Base 2, Al § Sl Juasll 05

Forward Bias Reverse Bias
Cathode
Positive Cathode Positive
Polarity  Anode / Anode Polanty
Positive Negative

Lea{, £ l = / Lead \ | I

o0

Current Flow No Current Flow
.(Reverse Bias) &uSall 234415 (Forward Bias) deele¥! aydall zu g9 :(3) JSCaJI
sl cMlalas
Vp

Ro-p : B paiud | of Sliud! daglall 1
paml) gl Adasd) Aalaill § 0555 LWL g Jeadl Al e Jaill iz 955V, I s
) ae e ¥ Al daglall s, (Gl

gl of &S ealipdl &nglall -2
(JQ&',J@‘)@%MJLM‘M&F’LM Losl 9 8usly Joe dlads umgs ¥ gliadl L) a_ll}‘g
25all Jasd 9 AV wmll Jlme dlilay Al SLall ¥lms Joddld Jand (S i

AVp
;
D ="a1p

lia calizy 001 s Al § oy 9 39sdl midy G ala¥l 5Ll § I gzl 9ot dzall w3
8L Cagas 3ol CaMs L a )

Lo drelbazul olzts () 095 Lalel SLAN dhailly yoy 5l elael ga: lac¥l ol¥I Ll -4
QL 9 T8aL3 ) 625518505 o, duatll 5leels ey JUL 9 8 goaull (alaall Acllaz ]

Apparatus ;o U 195819 53231 -4

1 Rastered socket panel DIN A 4
1 STE Resistor 100 €2, 2 W

1 STE Ge-Diode AA 118

1 STE Si-Diode 1 N 4007

1 AC/DC Power supply 0..12V /3 A

2 Multimeters LD analog 20
3 1 Connecting Lead 100 cm Red

2 Pair cables 50 cm, red/blue
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Carrying out the experiment : laal| &lghas —5

RUPY (TR L L[ E IS JENDA - B PRESSAUPATIN (N C) I -4

Vb s1p wud Jzws aglin pe Vg Tt 050l 38,0 3o -1

0.1 0.2 0.3 0.4 0.45 0.5 0.55

0.6

0.7

0.75

aaall az qinal 9 Ip = f(Vp) plald Gladl gl o

alidl e sy 13, k ol degd guizwl o 1IN (Ipy = f(Vp) alild Gled) gmill oy
] 2ayd ISt Ry 8 patad | Zaglall Cous|

ol 1y Lgliall Zaglall v |
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Sl udaddl yls 3a> -1
Vb 5 Ip eud dmans Vg aina 09801 § 15,5 3o -2

NS

Vb

Ip

Rp

2o U (L8 5 Lilee Aol Lol @ Halall 3ubo - canl] asiins 8 pul] ploii el (Siay isS -5

Al cllul!

Ayl 443 48Ls) Slglas A8 -6
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Half wave rectifier

Objects of the Experiment :& y=ill 3laaf-1

®  The study of the half wave rectifier of the alternating | s9lide A =] @3—\‘ b n pﬁ.&.ﬁ.” Al @
voltage using the bilateral connections. sl cMasdl ﬁ‘ el

Principles :dewlu pealis -2

s IS AC Gaglie 5o &l w o op @« DC et szl 4.9 ASTY 85291 lans puserud
PN Sl Juazll Adeall sl Sl (o pudeiudy « jotus ez J] cobiakl el oagas J|

ol 4l Lrgo A staias OIS 13] Ll 5ye isS e PN L Juasl] Bl gy eagall 5,508 satad
(laz po 0)l3) 2uSlall Al § 0500 ¥y K

A sl g Lol ez sl Aol i ey Ll Jumaall 18 (1) K G LeS Lo Lt T Liido 1)

o2 o bl
I
=
° D>
AC Diode N
Input \/ R Vo
Vs
O J_ O

+W s

—/ ‘1 f '\ -
A /-\ Ov / -‘IrEquwalent
v E { Resultant Output Waveform

AC Input Waveform
D,

f——
+ —
v O RL§ Vour

o gkl A gl Caias g gad 8yls (1) JSCaI
i Lo el 2o gl i s per LN Jiatll 03 (2) Ul 8 oS T Ligline T Lo 13) Lo
o3 O gl dx gl
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(2) Jsadi

(1) Sl 8yl & St Juatll daime e V =V, SIN W (slite) gz 050501 3 15,6 Liads 13)
T T
ES t<TUxiwvp =050t SEJ;;-TQ,AUR = V daglall b o 058l 338 o)f s
15 petand | Lagsll g camlg 593 IS Vip 56801 3yad daaegl 2aiall 18 il

Vn

2
Vic =—f V, sinwt dt = —
0 /[

Aades o Jiamig Bl SbgaSIl e Aliubie e §ratall 2agall J) A8LAYL Vg G5aSl Goins
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Vp = — —SIn wt — —CoOS w
e 3 )

O30S0 358 cro gl el L3 (1) S8 8515 § R aglall po a1l e € Lpase 22380 28LsL
2t T o3 Vg nlaal 2aiall Gglane L g mnms o Jl 20380 (mdise Sl Juatll (oo s gl gl
(3) USadl @ LS R aaglall je L ds poyay
453alL, Ripple Factor zgetll Jale Coyas
Vrrms

Vdc
5 ot am! (Wlaall) amll 2ol 2 Vs o
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Full wave rectifier

Objects of the Experiment :4 yz=il| C3l.ai -1

®  The study of the full wave rectifier of the alternating wgliia .\_Q_‘zj Jo LTI @31.\ p_:}&_ﬂl Al @
voltage using the bilateral connections. sl aMasdl €| el

Principles :dwlu pealis -2

s IS AC Gaglie 5o 2l w o on @« DC et szl 4 9 ASTY 8521 lans pusiud
PN Sl Juasll Adeall sl Sl (e pudeiady ¢ jotus ez J] cobiall el eagas J|
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