Anoly sis of E&Pe_rimenh\ Datan
L. Signmificant Rgures (Accuro®y and Precision)

1Y
* No figures should be included beyond +he precision of 4
X ~ -
C#2356T 0.024
y 8.F 3 e.F

oY L£2.56b 1 0,03
.\,
3 o\ i
" ‘*d‘;{g&& _ round ed
% 1S emOr should only have ONE signikicant Reure exept it
y As B of Signikcont Rpures increoues, precision increoses (the senaller unutainty)
aut 4the JN\Q\\Q.T the '/ E(f‘OTJlgr\d\ cloger ""0‘“'\&0“’&&' MJUH ,QMQ# 'ghqrw-s
2. Types of Trvorg
These ugenera\hj two ditkerent pes ot emors .,

) systematic Emors (due +ownng colibration, wronfeonshachon o
INTrumendts , oxteanal conditions, cloieavakiuna) €nors)
= uminate though cretul elanning

2) Rondom EmdYS (no Known couuse; stetshcal in norture, Large
4 ot ‘\r\(\_u_‘;enio.n"( counses)

3. £xrov ﬁm\\.\sig
A) Heosunement (manuol [digatal)

so for example if medsundng valuws through ruler (several meagurements),

You get 4he. Anal answer and untaateanty thnoug h two wouy §

— ONt meouurement

fAnal Answer = Length ©

¥ sroallest subdivision  ( panuwal )
1

smallest subdinsion (digﬁo\\
B reouure wi ruler 5.0 cmy,

then smaolest subolivison § Amm =0 )lem 4hus ol= D.0H em

— MULTIPLE meosurement

—

Fno\ Arswer = X X o= where N 1S 4t of redings
Crmns) ) \

(Row o get "ronthe coloulator):

MODE — (2) STAT — (4) 1-VAR - K\ themin—- AC - SHIFT.._'L-(LUV-QR

2: Y :
Replata Fo get Hnol answer
326‘} !



B}?mfzo.o\a&‘\‘ibh ot gror s Qm\()
* used when cdlalating un @itointy through formula

Suppose you havee his Quaton
PN =N RT  where you have o &ind emdoron P- here is whcﬂ-\luzk
Q

1) Rearinge eQuUATON soyou pet your charatknshe (vo nabla) on
one side; and all athegs on otner side.

—

2| To calculare uncatosnty, you need WO things .
B - emr tor eoch vonable
® — denvohve for your main yanable where gou assume
a\\ others oS constant |

P= NRT VYo Vi R and T vanable

N

® We should be given oy, otr,, oly

@ 37 1 ( : — g ; Tan A
- 5 W ) & L 0.€ J;' P \ . AN

R v 1 nv (4 l\KQ \I_K)( 3&_d|x__ ‘

TN
oL = ~nNRT x 1 (caheo it y=2LK ih ! \
W e IS¢ heny = -1 2 K)

Lo J (Bl 4 (Bxr)"s (2P vy

\Notes)
- if equohon has ¢in® then is 7;[29 (no 5O )
- iF you alreoudy q0ot emor previowly f—or linfgrr:%peﬁiun,
qou can Fallow i+ through propogation O eno



¢) Lineor Regression
wie &+ +toHnd o lineor ~elakionship between two vanables

]".I: x4+ A) (QlWOJ-iS detine B:slope ofline and A: \-in

First, insert values incaleulotor (afts MOBE- (3) STAT— )A+R X )
then press AC, shif+ 4 (stat) , 5 (Regression) go chose

ai. . R 2 B &: T -\<r <l outif ~>0 then 4vlgwrr.
[\{-m!-excn{:ﬂ (slo PQ} Cworrel gchiun (LD dhen ~vly corn
Ractov ) aslrlincreases, s+venpih

inCTrenled

4o Hind_the emor on the glope, You should follow asenes ofsteps
) Fnd X% (each value) and +he totaks /sume of each @umn
2) Find @i for eathvalue (ei= BXi +A -yi)
3) find ei’* (and sum)
W find A= N> - (e
Join them all —\\'naﬁher N

O{E t.d .b-\—-—- ¥ ?_GL_
N-L A

Notel on signiicant Rjuces, it fhere s o 1O 4hen you have +o put

""""""" ¥ outside and j0in R both
ot A =713.251 15T and « =053 x)Q°k

Ex ou AR A RCWER) - (31855 £ 0.05) 1107 m
an_comparing BIW valuel or commenting”
nor find [yourvalue —s¢ ; yous value + o 1, butif theoretical doesnd A+
shen #nd [your volwe -2« yourvalug+ L] ancl dhen check if B

£t Ris, dhen cesulds are comPu%b\o.
<'\$ i+ doesrek Ris hen posSTElYy syslemohC e







RC ond RL eaircuuts

Lquipment: st N

‘-.,_____/
2 F-v)s ﬁ..:s
E KN B
i iyl e
- Computer T g B
- PASLOSW 350 Interfale — acks as the sourg of PC v -

U[ [u.Ldg_,
~ PASLO RLC circuit boord = hos resishor, Copaditor, and indu ctor

- digital multi-meter —> Yo meouure inductar's rristante
- RLC meter '

- connechng Wires

Theor\;
(A) RC circuit

T4

= wWhen o @ volrage s :up?\iao\ o on uncdharged vopautir in reres
with resistor; 4he charge on 4he plates ot capacitor

q= (CNo) ( \- eﬁt' T“) ¥ fs the charge oncopadiior ingreges, it incfedi€
Tt Wall AW orenel ' : '
A exponenhally unh edthes gmoximum vglug

Whee T o RC (aymptohcally at qq=CVa) duning charging
copa dibve hme st

- AF nalttime (4he +ime it takes o charge copacilor +ohalfits final value)

TtV =\nlxT THU S 'CQ +'n_\(upenmen¥a\\\'\
B \nl.l

~The c\nmtae an capaci’ref u@i\l_@ where Vo chuao. oL rosd co.Pach‘tor

— We Know that i""_‘iﬂ_ but ¢ = CxNe thut T=CdVe
d+ d+
dhas T o @ e‘t"‘- % thus the curment can be indinectly memured ,_

by meanne g = TR (50T = VR‘/R)

To dug 40 uniqueness of aarme nk

- -Equnh't)l\_[ “r\-\ui’m ot m_\mﬂe— o.LroJd CO.PO.U\DV

ue = Vo[1-€™M)  ond Np = Vo €F e Crrant
k- R P/ 5
ccuse dacharges rallelp
beaue HChourgLet i et il o



(8) R-L circw+
R (Vo)

P |
“ 9 § o2 I/

________.
o | ’.‘I

—When a @ mt-\-mao_ Vo i3 mc\den\\_‘ Q_F:P\i ed Cﬂ'Q:—O) +o an nducor L
in  seneS  with areSistor, R, +he wuet 1nhe cirawst (s g\ven by

-
T-= @P(i e /u-) LT w—
| =

1_1 {
rri’

W dnelso hoan Ounhl it redChel the
moxXimum volue (QJ\{PFDUJ atNo.

Ryer
Where | 7, = (induchve +ime constant )
- ﬂR"l' R

and the Hme ‘KlKel‘\‘\'Of’QDd’\ hcﬂ# s hnolvalug tY (s _f'wen\\\i

Ly, = Tu N2 Hhus m

Yy

the votoge acrols H__r_\f.__je{‘xs*ﬂf V=T Detdmel

Ne = NoR (l._ e_*“-lt._) | sinte its inphase w) cumentt
. B _R‘l‘ R]_ I

How! 10 meosune the tument ot eoth pomt ) ®
W MEOuure voltoye CLriis restdor ou\é ot it indine ety %mu\:yk@

mduckx \lL=\o ~NR W given by VoR 4 Yo RL.

e - £ D4 fPL 12 4 12t
Ni- YR o vom pl e il

+he m\’\-ma.m atross the

\ R+ RL ,fi‘jj Py £S5 \]LZVS\EE;‘

s Aunlly
Pro codure =

PSet up connections of R circuit where Yow conneck Dot SW 350uni+
ro 320F copatitor in redes with 1000 ik on PASD Greusdt boaro)
(While short Grawating inductor) 2)’""“ connect avolauge sensor 4o

ﬁh&ma@ (A) ot sw 50 interfata. 3) onnect the bonano plugs ot

voltage sendr ocrolt 330 F eopacitos = tomeaaure Ve w- 4 Fime




;}-‘.._/

(A) connectunt fy RC civeunt E

) connect | ouTPuT \ of SW 350 0 330F cop oty fnlrenss With passior
while tha —C.Lruil"\ng e indudDr (an+he PASWD Cirawrt board)

Procedures
™o 5 -='“*«1§- . o
LD I 400 1

9—\ conned \m\’rcuaa fengd( ‘o cmcxba\r A ilN?uTE o TW IB0 unit

1) conned e banana pluds ot voHage rensdr in parallel W) 230 r
opaaitd” == 4 This enables ydu R medMMe Ve as o funchion of Fime

4) conpect Hhe bonOno.  plug of voHAQE sensor (prerdiily wonnected

to qnolg (B) TNPUT of Sw IS0uni+) oLl Me 100 - e o
= % This enabas gou 1o measure VR oo kenchiun of fime.

S) Mo yowtum on wmputor and open dotumend [ pryram, NI AN
ctart - the m\%m%o,x VR angd Ve oAl Oppesy o.ul.bmwh‘calkﬂmscman

Note:  when curgor pated onV gt gi‘gs i+ can beused 05 asvetehing 4oo)
When Cursr platad on X or § axes tcon be wed +odrig (raph

(B) Connections far R

) MeOture resiftancg of indudOyr  using +he. muth-meter

2) connect e foutput]of sw A0 unit 4o the R-2 -t {nduclor
in seAdR) with the 40 N reistor Can PASLO Grawd board)

¥) connect banan@ plugs of sensor (A) acrest 4he Indudtor

=7 ¥ This encdar gou o meosure  \[ L ay o funcfion gL-fime. ¥
4) connedt banano Pugs of serndr (B) acrois +he envhlr

=2 K S enades you to measure N of ofunchon offime ¢






Meosurement of Magnehc Induction Relds

1. Olgyect

The meousurement of mognehc induchon fields B, podued by
a solenoid, 0 cirau\or edil, using Holl-eHrect es)ameter

2. Equipment

-4 P- power supply (30V)
- BK-~ precision power supply
~digptol mulbmetas
~goleno @

two coils

-bor magnet

-thywe Tes\amelor
-wooden wench

3. Theory

The mougneht field meosurement s wosed an the Hall etfec) |
=>+he restameter hoa o Holl element ot e hp of +he prne, .sé +h.e meder

feads the pall voltage (whick is proportional o +he magnehc Feld)
and Aronstates & nto mognehc Held meoJsurement

¥ conider a tiveulor eoil) consishng of N Hurps and amyinp & tirnent .
The magnehc nduchon fe\d B ot pOINY P onhe OXiS, adistonto X
fom dne e of 4he il i oven by

— — M/[ B iif‘bD [Z—
R= po NTRL oNLRE .
N et
i e —

A solenoid iso long wire Wound in o tloed —pack helix.

% Tf dhe gowenad/has alenpth Land N aumberobgurnsotwire,
Fhus by integrakng eqn ®, 4nat the mogneht eld jnside the
solenoid camyry cument 1 i

@ b= H—“—’;_E—I— Ceai®: ~cos O] )



Perivotion:
A the conta of solenvid, m:: wosln -9) = "C‘;’-‘Gn |
so c0s O - D502 =20086, (magynenc (e jreatest when L ©,-0s O

¥ Mo mum)
thas B = MONT (50, ©,) = MoNI s,
B e
c33&9I - LIZ‘ = _L-ll‘__ Ny
l | __,",I. oY i [
J Lll'-l + d“./q /1- LErd
S inside .
s \es @, - L. \ T-Fsﬂi%ng onduniturm
\,Ll_‘ 3 ) Ma.q)neh'c_ feld
- outside.
wWeakK Lvoning
magnehc te\d




B poNIR™

Part A: Solenoid Md— CDl )

1;

| 4]

iy

10.
14,

Part B: Coil

Switch on the Tesla meter (I'M) and adjust the digital reading for 0 with the
potentiometer knob at the right of the [ront panel.

Measure the length and outer diameter of the solenoid. The outer diameter of the
spool onto which the solenoid 1s wound is 45.0 mm.

Install the solenoid on the long wooden bench and connect it in series with the
ammeter and the power supply. Turn the fan and the power supply on.

Turn the voltage knob completely clock-wise. Adjust the solenoid current to 5 A
using the two current knobs.

Place the TM probe at the center of its track in the wooden bench. Adjust the
position of the solenoid so thal the probe-lip is near the center of the solenoid.
Make sure that the probe is horizontal. Move the probe in its track to make sure
that the probe-tip moves along the axis of the solenoid.

Move the TM probe in successive steps of 1 cm along the length of the soleneid.
Start with the tip of the probe, at a position of about 4 cm from outside one end
of the solenoid until the probe sticks out about 4 cm at the other end. Record the
field value at every point.

Plot the field values as a function of position and deduce the position of the
center of the solenoid, '
Set the probe at the center of the solenoid and measure the magnetic ficld, B, as a '
function of the current, /, in steps of 1 A from 1 to 7 A.

Plot B versus / and calculate the slope of the curve using linear regression. Also
estimate the uncertainty on the slope.

Deduce the number of tums in the coil, N, and its uncertainty using Equation 2.
Place the solenoid parallel to the probe so that the tip of the probe is outside the
solenoid 1 cm [rom the side near the centcr. Measure the magnetic field at this

pOSitiOﬂ. Meo e O O da MEQNNJ_ 0\.\1& Oﬁm&t&x N
: 4 Swittin an fM o m\m AarnontM

ond a.nuwi' v O

Putsolenod. onmodsm enchy

P mr\nechr\;;&ld%

 Please follow the following steps in performing the experiment:

1.

Place the coil in series with the ammeler and the hp power supply. Adjust the
current to slightly less than 200 mA.

2. Repeat steps 5 to 7 of Part A except that the TM probe should be moved in
' successive steps of 2 em for a total span of 20 ¢m (10 cm on each side of the
3. é(:llgi,tlate the field at the center of the coil using Equation 1 and compare it to the '
measured value. b u@ R ot colin
Part C: Bar Magrnet | (;h,tjjn\eﬁi? I“r‘:;f‘;‘;% {?«

Take the bar magnet and place first one end of it against the probe tip and then \U‘dg‘k
the other end. Record both reading of the TM. .

Mewsure outea diometaa and \engh staolenowd. Flats oawnoden bench.
conne et N AAeS o Dunmelia+ POWEATUP Ply TTUM pImA PPy Qr\’ﬂjﬂ"ﬂjt
TomTM anand caibrate i+ (Yo 0 anpdienk) +a_mw-’rmmbp hP . el

ang DY

cardta ad eol0anid mare A tm alurp\ensth.... slat Rasakindkidan 3? -

|
\






‘Meouurement of charge +o Ma ss Ratio ofL) ectrons

L. PurpOs€
To determing the ratio of the charge 4o moss of an elechon

2. Equ'x‘:men’r e 5
¥ Set of deimholz coils .\._,/ ’ )§ X =|
xcothode ~roy +ube E"?%Eg;i}#il
% power ‘N‘?PM
¥ ammeToa
* voltméloa

% vonodo. resistors
¥ vanstormersg

3. whemx,

Y¥When amoving elecron pauses Howgh a magnekic #e\d, i sulgjeched
4o o moagneht fore |

fu o= evid gin B\: mognehc held

Vi Velotity of moving electon

e Charge of elechon l-BK\G\SQ

¥t angle bjw direchdn of m th‘E,Gield
and direchon of L‘DQ’H

iF the vplotidy and mcu_hneHr. held an ?q_feendieulbr, the n Hhe expresion
o the e weomes

i&x - €V %} Mis Quwes the o tomove in a Greulor arbi,

the plane of whith iy perPendi cula v +o magnehc
field

zI
aWhough n = ,:TL
% But, there 1§ no mao.nh&\ atcoloaahun , there qv ;
s a conmpelo) acoolorahin and Ws Rire ’
colantas (15N egpuilibium wy magnehc Rito

v—-‘ 'f
£

Em - evbh = %_)_@ where the @@udius fod circle issuch that

ﬁgﬁ\?&nﬁ\?@hl R ijw 5\1 mcuanehl

ond the @ is mags of €



T+ *he elechon oquires its velouly by being occalerated Hhrough
. pu*tho.\ ditterenta \I, then (ol \eoint 9(\0\/\0%\\.{]

; ,:_“1‘“‘?“‘@}- Q\IJ whe re @ potenhal diffenente

1 ""--__.--’"

i 1o ’“’ﬂ‘ (). Chargre of the elecion

llub

mmb'tr\ir\j he fwo eguahing gives us

m - ";;T] asing His equation you can
detemine rako of etom ik v, andr
afe kKnown

4. DescrApioN of Set-up:
*The pAndpal part of the set-up s on pVauated fube! Ccathode Hube)
whth the beam of elechons is preduced

* The electron gun is composed of alstrought Hilament wire )
along  4he oxis of afgylindrical arodd A with agmgle ovial sli+ 3

¥ Elechony emidted fram dhe heated hlament are accolerated by

e [porentiol difterenle. W between 4he Woment T+ and anade 4
S part of the elechant come. out ofthe skt os @ narw beam

¥ 4he tubk wntaing \aw presture MQN‘-LUH (tha) VoLpOr

T+ e emijted electont have suthoent Kinetc enerqy and wollide
wrth e MR(Cury afumin tube, soMe of +hese ooy Yecame yonied

= WneN AhRie 1008 wmbing w| ehvoy eleclons (Nt beam), +he
merhury  spechum iy ecvtted 0| &s characte nshC blue colov

NS Pc.\.\’n of there elecrort can Le mode wvinbla

. W5m @*Ihe. tube (s 9\&QQ,3 at the
Iy S —— cantpr ofthe Helmholz coils
o (each woil hay o cadain r)

acdom T which provide. a homoogeneous
f ool magnehc field neaded
6018 m R deflect +thee™

I ———elechon beom in o curcutar PCH.’
r r 0 :?“S

v tube
o




Hine ident cal pour of coils consist of N +ums (indicated on coil Yor

radiud R (v0.33m) and Mina oo current 1.

¥the mognetic fie\d ot -4he coflon of the coils anthe o ‘aﬁ?ﬁ(%%ﬂil
ol Ahe coi\s s gNen by e L u B°

. @lmepcar\e\'ir. feld) exprased-RT
(R = po NTR* ) where @"S*hﬁrepmoﬁon of the coll &

e+ (d)12 (R s the odius of woi Yy
~ | (s 4he. arel tunms
¥ Elechca) Crant of toils: (M9 = U O (germenbility of reaspata)
A powersupply annected Jo the ooils such that:
wnable uﬁ?\r\‘ mﬂﬁlu‘
‘,7_@ ammeloa .
| « el ﬂ\;\:cliz, w‘\id
W (i arou
the fabe
(s0 e s a
mnogynehc +1e o)

¥ Traide +he +ube are Rue medal bors at Knowa clistanted omhe.
Slament = the distantes are 4he (51&& ETERY of vanu uveular orbits

Which 4he elechon beam follows

¥ The tivauid (uo| coxtain eteshvical cannechuns +othe cothade rm\.,_rkjbe\
are mounted munt amedal Hox

¥ the Rlament current issupplied oy W transtormers, and the cirewit

cumont on be convalled +hrough the vanado transRimes R,
(4he mognitude. of cumant w Rlament s /O Y oS amm &)

* hunflg ok 16 N suppies the Gode vHORE con e conile o1 12,

5. Procadune

NmO(e dhan ane Po:‘ﬁiun

'.L) close. novdchg, and adjust Ry unhl 4he ancce YDHCL@{L meter shows
an  acelaaking voltoge. of 20-25 N troatuloaate he €7)

3) Tamn R fuly countedockuise ,close switth €y | and adjust Ryunkl e
onc de. cument meter showd accument of 5-40 mA
= +ne Klamendt curment wAl then be 2 A

3 Boervoion: the Klament would be glowing and elechon teom now
Vinble , siriking 4he wall of thZ Hube
(eam cuyven) dul 0 Benvdk)




4) Turn on dhe vanalble resistor of e trelmholz Coils Chully dlookwise)
fen toie Hhe suidch and adjust +he valuo ofthe current unhl the |

e\ecton beom is straifnt and ferpensieutar tothe J'Or‘ﬂej“md

=5 The ma_;aﬁe'ﬁ(_ field of +he coils 18 now Cmd@ifo_xl“@
F toihe Tadhs mognehc fie\d -

(woilsane tiHed and ehanhﬂ_d so Hhat are(+he held it} saralle),
NSV perpendiculor 40 the magnehc held 4;&1:1%& eoth =S

— Reeord dhe Nalue of 1, (repeat 4o obtain average volue)

5) Incrense the mo.:ane%c. fie\d cument unhl the elechon beosm
deswcrbes o arde ; adjust the cument unhl the shorperedpe of
Ram sMRes ol cmsaer (s 1S +\r'\a5r_g_\_g§.9;a§;[__£

6) Repeﬁ’r pro e ure R ench of-thee craxbars

3] 1= TasE, lued ‘n @l culahun of magnehc Red)

5) Plot _\EL Vs BE ond datamine e|lm hwm slope




Ca?o\cii-anu:. and Dielectnc constant Meodurement

1. opyect
To meomure Hhe cpacitane of a numbes of unknown copacitors,

N eAes  ond parallel combinatons as well asthat of o BNC cable

10 also determine the dielecic constart ok o sheot of an unknoun

moyenal .
. ; _
2. ﬁm‘)mﬁl\‘: - )
- pigitel ®pacitonc meter (LRC meter) insight
s b s b
{

= Cn.pud’f&r\m. Box

—airwlor parallel plate cop acitur

— dleleCmL Sheot

—small flat dielechn( sheet piecos
—~e00Xi0\ colc\o
~BNC wnnedor

— micromeloa

—~vernieA aolipers

~ rulen

& connerhv@ Wife

3. 1\\201\.,

A '\cagud’ma o devica thot cangtire enesy inon elechastahdie\d,
and i} can be used in avanely of glecht urawity

—In #5 most general daljuration, o copoctor comsisis of
Wo  conductors o £ anyshape Hhat are plagd Near edch st
without Huching
— i+ is said to be Oho,rcaed wWhen 4he plates comy opposite and equal
Charges (+0 and —q respechively ) whith Moy be done by connecHny
the w0 plates 4o o pposite teminals of +he lsotteny



£ the magniude ot the potential ditteseny beiwean +he ‘tWDP\Q}ESJI
updn charfing, iy y 4hen +he cop OCiH anta ol the CopaciBy is dancley

C od
oy \_L The valwe of C s ekpf‘QJsed in farad ¥
r v and olely depends on Hhe *reo medry

ob e do - and _ 41e matenal
fhat his space

The copogitonta of on emply poralul plate QoLpoLti DY

t@: Ea A ® & PRI of fesspaca
i d ;.= ared 88 Ahe plodes

'd* separohon biw the plates

THo shart ot didlecmc 4hickness o ;s inserted biw Hwo plales,

Inen Yhe copatit onte  kecomes:

K! die\echiC cpnstant of mulen al of sheot
Al aves ob p\ates

dr segparakun bjw plates (thickness of
dielechnc)

(o= K eg_g_j

e

o0t can alsu show hot +he copautane gk fhe cookial ca ble
CconiiShny of 4wo lony caoxial conduching cytinde S of radii A and b)

15 qu\ 40 ,
| C= 2T K x ¢, , Where Lulenﬁha%

T
/@Qj ~ o _ \n%/a\ @ Coble and KhS the

\ die\echic (ot
Copoator nsenes Copacitors in paralel
e & adae dla® s v Ce,q C +C+-... Cn

P

Ceq &



H. Protedune
A- unknown Copaudors and comboinohiong

j ﬁ

“-...___.’f"

insidhe
) connect the Ars+ ab4he unknown CQ_P&U‘\O\'S Cx .40 -\&E LROGMem:

2) fet the ronge of the LRC meter 40 obtain the preates+ resoludiun
ond recod dhe valul of ihe copoti ranla

Repeat the above sheps Re #he other +wp unknown cpattolg (4 and Gz

2\ Recd o+ the nominal values of qour copacrug. The toleranla gnihese
yalues s 400,

Make +he paralel (senes cam binakions and record Pihd'ihg.}.

R- Parole! Plate m{)mmr
1) Plats the Hhreo snoll dielecWiC shepls [pecas ot dlieleic shept oh

Hhe arcumberenio: oFthe lower Jisk, then carehully place 4he Top

pale onfop of W}
=>MW you have o cveular paralgl plate copatitur wy ady
MNAwW o3 adieterst ; and the pate separotfivn

EQUALL 1o ne Ihickness of dhe e smoll piecas (ockay shancys)

ﬂ Heasure oy in 'PQH A 4he (QPC\U'\'G'\LQ, e"“QmP'fL‘ Pod‘d\\ﬂ‘P\gtg &qu_,

3) Meosure usiry mitromelea of verrien olipes dne #hickness o F the
e ploshc sPator precos.

4l Using & nuler, measure | diomeles ot plates of capacilor
= coloulate voluae ok Copacitania.

RemoVve dne thnoo siall plees ane ‘yyed Hhe disk of dieleChic mortena fin by,

2) Mevyure C\{QM%HV\I likenhe previons port andcalculate the



C- Looxial Cobles
\) connect 4he bonona 10 cooxal agdopior +uy LR C meter and
~Mneosure the copacitante of adogpter

2) connect the cdoxial coblos, one ot adime , o4he adopter and
Meone  the copaciHonte ot each one of the twe cooxial
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3} Meowure ¥ne leng“\ ot +wo coblog and deleamine +he valug ot
copavtante perunt \enpth of- each of +he 4wo Cables

=>1hen deteamine the gdierecnt st o matemol wied 10 calble

Y4) connect the YWO cobilss wing o femala —temala RNC connecty,
ond meaiure e equivae\eat copacitante of the combinotion
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/ Atomic  Spectrostopy

: Objech

To measure the wavelength of rogiation emitted by di ferent exited

atury; and analyze +he hydropen specium
oo m

2. Equipment

\‘@_Fﬁcm Spectromeder ) s on opficol inphumend 4hal ook vt ivdo e D pon-e Nt ¢ urg
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~

(ond Sinie © depe pels un 2,

Moy . )

3)ops discharge +ubes (Hudrogen, Mercuny, Weon)

&jﬁ Sodium Lamgp and power supplies

2. TheorLl

» Most et sour@as emit mare than ane colar af lipht (wavelanrhs of mre
faan one wonelanth)

» The @fh’t:(;\ spectmmet Er7 breaks such ifht inte 13 com ponent colors
€ Q?ECJ( m; o ditfslaq ok intensihiel as o tunchon of Wﬂ‘“ﬂmﬂﬁ}\
ophcal SPELOOIDPY e stusly s £ these specha |
(wovelenpthd are charackenshC ateument emibhing h‘_;hﬂ
# The light emited oy atamiC gauses ' didcharge fubes 15 dua +o +he

—

RAORY YD) b e\ ethNS In the oo
= VWO stpcture  deteimings chemical and physical pro parfies

¥ Hyamren afoms aive auetatline the [sibia] wave langth eQivn o
— Yhe Ging ol \ongest wovelength (lawedt reguenty) S an indense reding (Ha :@}.
ra \ o N (4
e s e tug-rnaon (THe-tined BAAAL_ (1 %)) , the . =
then Hhece is the bue-graon [(TTE-MET, the Bl (Had jthe )0y ot
—~ Balmer aiscaveresy +he i-c\\nwif\j expenmertal ~elationship \slw

wovelonphe ob 4his sedes of hydroen BINES - {"‘“’i; . K {"%‘I “"‘f‘,{f) @

. AL x ek -t ( Kx_i;_wl:ﬁrj A L$+)

24,9 ... Lindeger J-m:m +han L)

wihiae K
Y"‘ .

il

¥ The diftvackon prading actbrocts aporatiel beamebiifht by argie® sand +he

MaXimMd e it smle nddu Gantm i wvo intevferentol +aRes pinde .



The moxima 1n Kk intensity daKes plate actcordling +othe followinregn;

(2) M} where. k@ owavelength ot inGdont lipnt-
d + separahon by wo adjacent slitg

e & pAsM/ o H
" } i P Jratn fable
i)i.i‘ﬁ'kk. : ' M o
l _:.:,nri(a_\b .:h\'"‘_\'\ N 2 ! (\9 h .
AN . w8 Q\ V4
e L up™ T T -
. : -
Sm\\"j leng % ~7)

.1\' 2§t W lemmtred intocal plane ot collimator teng
and 13 iluminated oy light Soue g
=p» light d\\feqirg ~am ¢iid Wik _nra-ﬁv\j N Pmu\\nl heomg

arn colimalor  ens

5\, This twam of | ;‘n‘i- u»\d&_caueu a deviaton v an angle 8 441 pousinp

Pusioy's dhe pndmjrachhy ) and entels dhe Helesto pe leny &

A AN mage of theshit is twmed onthe fowl plane abHveleng
Lanere crosshadfs should beiocated)

3\ The 'm‘\b.%p_ o+ Yhe J\-e\ﬁ_;q_qx; can be vorared relavve 1o oxis ot collimqgiBe
(and direchon o fine dent beom) aus © LQM‘E) con be measuned .

= Ine © depenth 9n ) (wavelength) atconling 10€gn 2, thas the
@; Mok eb Bk iendty wiil oppeor at & Herent angles har ditfenoay
WG and I [7afing can beuwsed o brediC up lifvt o Hy OOt

U. Procedure
oa- Adjusiment of spechometer
- U) Move ZEe ayeplee leny anilbhe croschaivs are Shaup focug
@ Peint the telesope ot on object " atinity " and muve ens unki forg e,
= RWIOPE naw adjputed fac paroliel roug
(1) Wng up relesope. axid wi colimatty axd (waf crating remved Fam4akic)

() urmnode e it and mave  ae cofm oty tens unhkg o Sharp imaoe of
SIS 18 sean on dne relestop =3 wolimalor naw adjusd xokian /) rays



The spechaene@n is rendy Aw ye. Ba not madihy aphical adjustments,
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'i}Htﬂ“”@- & M edlh cowr (jnean tine) n 49 and rewdnd vidersthen
comgpare o] fievature value Ginfeaval)

o Juminoly he st wi naandes cpnd lamp Des(Rde spectura .

(1) MeDUMre  negd and ialed edrel abdhe spechum n dhe fvst ovder,
and caleg\ale ke wave\angrh ange of youy \Asibi iy,

(5) we nydrofen fos 03 alifht joure, and ebiedve fdoscnbe Jpechr
oaoth Birst arder (el ond secona avdor (a=2)

() Meawre @ hvdhe-fareg el at o sperum o le$+ and "‘JM' Ty P'"
e ot avders
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Transformer S

1. obyect
To ivestigate the tunchon of Hranstormers by studyine neynRHC UK
transfer for vomdws @nHuaBont o f sl and on cone, o demons hats
i oo of s¥ep up [siep AW v ang i me

2 Tquiprnent =, g i |
4
l}(‘,oi\s w) 2Q0,400, 300, |00, 2200 tuMy :

1] Tran caces
3)Funchon gene(@nr
H)d,‘gm\ mu Himeters (DMM)

5\ Osu\os cope

L\ RANANG Wifes + ANC toblas

t.heory

-consider two coils i close proiimity . £ an AC voHage suurc i§ wnnected
fo the Gy col called primany) then a masynetic Ae\d s Set wp anynd
W TS moagretic hield (vanymgp dua AC cumerd) indute o warrent

e other eoil, secondary cxl Thus amagnehe Hux also resu b Ne9s
- The magnehc Geld in KBS+ coil alsa molucees 5o\l flux di)P

Flux £ de fned as \@ "Sé_‘_ﬂ_& measure of the # o&-mcu.ar\@h'c he\d lines
erasiNg the cols areo.

~The flux hrough secondary coil dopenals an Flux linkage b/w +the two
coils (4 oF tines that Jeowve pMAry o (rs pecondany)

$0 03 [distant] biw Hwo eolls increoues, s docrenies vapid ly

and 1 F akﬁm&%’,’,}:(_m@[{nam plaed N +he exjeanl magnefic "
feld sine +he matenal hos unpaired elechons and permanent
magneh'c anoments, jhe dipoles alimnw] B and medium
s magnNehw) — 4hese dipoles add ang enhante The Mmogneh’c

fek/
Note: magnetic fields ’fEhC\ Jo follow +he feromognel ¢ medium
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ore .Nm“ - A 1{0;(_ .JD\‘\OL%Q o\ﬁhe)dh 49 col, Jhus producing
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s mo.gneh‘(_ Reld lines anre Channew_s.z\“kmu@k}'w\)n core 10 Seonday

o, '.m&uubo an emf and AC VDHOuﬂ-Q n 2903

@f i@ (Ml magnerc Reld lines Hhod ok 4° enass 7°)

- DOWN)
Ale e SR Np PNS — skep Hranshovmes

Y TNE ENp <Ns —> siep @piransRime,
(3nly n o ?erFeQer.‘ Qe transkimen )

ehc Reddl liner
=7 ahoanneled through 1w

THUS +he TRON CORL W Yo 22 <o) w) N ol
/ ™" 1h
ferrom ognehC \ eﬁagxe% e\c
fjﬂoﬁ&n e \ (nEmvare s Hinwils)
[e,;_u\\\_\ mm‘g\r\\\\mﬁ) \\
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MM ragnehled  and pum anent i
thall our Mmognet manmenT=f

XIE on cone removed m%ne\it feld i mare widespread and trans e

1< less ethaient

% fy Arantformer 15 o passive doKca thad cannot produe. pourr
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Pinput = Powipd 1 tHus _Tp = NS
NpTp = \f T 35 Np



4. Pro codure .

Nofe @ thU\.Uia\'\O\.ﬁ e QEPLNAMLM, edthimne You modi F‘\‘ QQY\HNTQ%W oL
e, the valug ot Np Changes . Rediust 4he valug 404V
wsing 4he G amp\i“\ude. Knoo (Funchon ojcnemtov\

PART I : Tronster of mogpehc flux oW Fwo odjaemt calg
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and ey Ahe Frequenty o dud puT signal de 120 Hiz, sinasoidal wave
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source o CHA.
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~e
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e
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g kU B
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Part T Siep uplsiep down ranshrmers
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'.k}.\f“"r' oL F‘*L‘\ W

(W NQJ a |
PM '(q}lp = A_{”Fg\étyf{_",ﬁ:(' (:2 9 (‘(_}‘. Lt]

&QJ?.{QE,’I.\' NCEW NV



st

l’l"k\sit-;_ 205 |

Lab (1) Bosic Osuiliostope O paaartions

s B
Aheory c.orw!\-m\s ©per atun

e o&ci\\mc;ope
:(> (cathode ray)
F <4, ?ﬂtﬁ
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2. Reod  4he an_quo.mj ob4ne output of funcHun generatur an the
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