Paper Name: Engineering Mechanics

Paper Code: ME101

Module
No.

Syllabus

Contact
Hrs.

Importance of Mechanics in engineering; Introduction to Statics; Concept
of Particle and Rigid Body; Types of forces: collinear, concurrent, parallel,
concentrated, distributed; Vector and scalar quantities; Force is a vector;
Transmissibility of a force (sliding vector).

Introduction to Vector Algebra; Parallelogram law; Addition and
subtraction of vectors; Lami’s theorem; Free vector; Bound vector;
Representation of forces in terms of i,j,k; Cross product and Dot product
and their applications.

Two dimensional force system; Resolution of forces; Moment; Varignon’s
theorem; Couple; Resolution of a coplanar force by its equivalent force-
couple system; Resultant of forces.

10

Concept and Equilibrium of forces in two dimensions; Free body concept
and diagram; Equations of equilibrium.

Concept of Friction; Laws of Coulomb friction; Angle of Repose; Coefficient
of friction.

Distributed Force: Centroid and Centre of Gravity; Centroids of a triangle,
circular sector, quadralateral, composite areas consisting of above figures.

Moments of inertia: Ml of plane figure with respect to an axis in its plane,
Ml of plane figure with respect to an axis perpendicular to the plane of the
figure; Parallel axis theorem; Mass moment of inertia of symmetrical
bodies, e.g. cylinder, sphere, cone.

Introduction to Dynamics: Kinematics and Kinetics; Newton’s laws of
motion; Law of gravitation & acceleration due to gravity; Rectilinear
motion of particles; determination of position, velocity and acceleration
under uniform and non-uniformly accelerated rectilinear motion;
construction of x-t, v-t and a-t graphs.




Plane curvilinear motion of particles: Rectangular components (Projectile
motion); Normal and tangential components (circular

motion).

5 Kinetics of particles: Newton’s second law; Equation of motion; 5
D.Alembert’s principle and free body diagram; Principle of work and
energy ; Principle of conservation of energy; Power and efficiency.

Recommended Books:

. Engineering Mechanics [Vol-l & Il]by Meriam & Kraige, 5th ed. — Wiley India

. Engineering Mechanics: Statics & Dynamics by I.H.Shames, 4th ed. — PHI

. Engineering Mechanics by Timoshenko , Young and Rao, Revised 4th ed. - TMH

. Elements of Strength of Materials by Timoshenko & Young, 5th ed. — E.W.P

. Fundamentals of Engineering Mechanics by Debabrata Nag & Abhijit Chanda—
Chhaya Prakashani

. Engineering Mechanics by Basudeb Bhattacharyya— Oxford University Press.

. Engineering Mechanics: Statics & Dynamics by Hibbeler & Gupta, 11th ed. — Pearson




Mathematics-I
M(ME)101

Module |

Matrix: Determinant of a square matrix, Minors and Cofactors, Laplace’s method of
expansion of a determinant, Product of two determinants, Adjoint of a determinant, Jacobi’s
theorem on adjoint determinant. Singular and non-singular matrices, Adjoint of a matrix,
Inverse of a non-singular matrix and its properties, orthogonal matrix and its properties, Trace
of a matrix. Rank of a matrix and its determination using elementary row and column
operations, Solution of simultaneous linear equations by matrix inversion method,
Consistency and inconsistency of a system of homogeneous and inhomogeneous linear
simultaneous equations, Eigen values and eigen vectors of a square matrix (of order 2 or 3),
Eigen values of APTP, kA, AP-1P, Caley-Hamilton theorem and its applications.

Module Il

Successive differentiation: Higher order derivatives of a function of single variable, Leibnitz’s
theorem (statement only and its application, problems of the type of recurrence relations in
derivatives of different orders and also to find (n)0) y.

Mean Value Theorems & Expansion of Functions: Rolle’s theorem and its application, Mean
Value theorems — Lagrange & Cauchy and their application, Taylor’s theorem with Lagrange’s
and Cauchy’s form of remainders and its application, Expansions of functions by Taylor’s and
Maclaurin’s theorem, Maclaurin’s infinite series expansion of the functions: sin, cos, , log(1
), (),xnxxe+xa+xn being an integer or a fraction (assuming that the remainder 0O as n R
- n—>o< in each case).

Reduction formula: Reduction formulae both for indefinite and definite integrals of types
(22)

sin, cos, sincos, cossin,,,nnmnm

n

dx

XXXxXxnxmn

x+a

I J ][ [ are positive integers.

Module Il

Calculus of Functions of Several Variables: Introduction to functions of several variables with
examples, Knowledge of limit and continuity, Partial derivatives and related problems,
Homogeneous functions and Euler’s theorem and related problems up to three variables,
Chain rules, Differentiation of implicit functions, Total differentials and their related
problems, Jacobians up to three variables and related problems, Maxima, minima and saddle
points of functions and related problems, Concept of line integrals, Double and triple
integrals.

Module IV



Infinite  Series: Preliminary ideas of sequence, Infinite series and their
convergence/divergence, Infinite series of positive terms, Tests for convergence: Comparison
test, Cauchy’s Root test, D’ Alembert’s Ratio test and Raabe’s test (statements and related
problems on these tests), Alternating series, Leibnitz’s Test (statement, definition) illustrated
by simple example, Absolute convergence and Conditional

convergence.

Module-V

Vector Algebra and Vector Calculus: Scalar and vector fields — definition and terminologies,
dot and cross products, scalar and vector triple products and related problems, Equation of
straight line, plane and sphere, Vector function of a scalar variable, Differentiation of a vector
function, Scalar and vector point functions, Gradient of a scalar point function, divergence
and curl of a vector point function, Directional derivative. Related problems on these topics.
Green’s theorem, Gauss Divergence Theorem and Stoke’s theorem

(Statements and applications).
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Expesiment No - 1
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2nd Fzadng ¢
Equtvalont Ynislonce = 1742 1
Load Yzialenmee. = 50 12
Obgerved (I.,) = §-3ImA
Coladated (I, ) = §:96 mA

~ .- Egnor = IL’-}I“’ Xloy = 0.018%
L

“3.&-:] '{'eo\ofihgig - |
Eowivalond Vesistoanee = 1742 S

Load %00is tanee = 1002
Observed (I,,) = 7.3 A
Colculated CIL&) = F.31mA

' Eo%o8 = ILG; To x100% = 0.013Y
Le '

P. T- O




3

lop |Load . | lead Cuseent | Earon
31 Reoiglance R b adue Caleuwlate del 2 Te-Tie

Ve e ue 1o
jfo' | V) ?ﬁ\;ﬁ - T (mA) Tio ” %
l { . 25 o | j0-03 0-007
| 1—_ 5.; | 3-30 1‘. .96 0-0I%

|
1
i
— A - ‘- e
|

OBSERVATION TABLE ¢

E’»L rﬁveh;uz | Equivalenk | Load Lﬂmd lJ:ILn‘!
lrV@_“@'\&L- (Vo.ﬂ) R"”"s\'“'ﬁ&tﬂ) Wk‘"‘l& C_D.) ] - (Ivn.ﬂ) |
il ek &
1 | . 325 10
9 1' 18 1742 5o I 8 3 |
'3 ' :  loo 73 i
[ - % )

/
CALCULATION TABLES
Colewlated Thevenin!8 Vollage = 199 L.

C&éuﬂ@iﬂd quuivaf.ahl’ Rfa%laheﬁ.: 174-2=.

3 oo 3-30 }L | 0-9el3 '
. | e ! EUEUS: - — uL ‘;
~ m@JO



_—

QE'ﬁ WULT -2

Jhus e Tﬁle.ve.nin’s ‘hgt)ceram /s mr-pcg

) D [SCUSSION :

0 Can e apply B Thevenics Thiomm

A‘C C:‘rwl' % ?

! " ’TEMT‘W 4?9
Ye.‘-‘a e mﬂ_ "“PP{L& ’\ﬁ.wtmns

pe  Civew. \/7

i:z) .caﬂ -nQ:a ‘I’Eg.aﬂm be app{b‘t—g o

r nz.fhd—ﬂrk LJ‘E,-,:,B,_ w%a.:*nz non - &inear

yesis tance «0

Ag-o) j‘ﬁ,.‘s 'fﬁibfinl c.amélg‘ /- Q{F’Pq‘@ |

{Z_b m‘fm”’f wﬂém'nu'ﬁymsfs 42:1n¢£d‘
Gfoa/is




T ITLE'S VEgTFTEeATION OFSUPERF’OslTIDNW‘EOREM‘

OBTECTIVES To vmfj’y the. Superposihon's Theokem
e e D cizceull .

APPRATUSS
o T | | s
B v, | Appnzokus ;App_i%s;_luﬂ | Range.
A e kb | —  —
_.‘2_. EVOKI'GQ»QSDM?LEQ. | D& :E 12.V, 5\/
3. \Rign 1,283 | —  Gon,son,lon_
b [ Awmeter. | De 0-250, A
5. Vofbweter 1 | pe | pesV
L6- [Voltmeter 2. | D= | o5V

-—T—F’EO"?Y : « /
Suporsaathon. Theamom 08 applied by pe cimenih
b \moxy be. ZBlaled ag 2

9n Oy Liveod aclive bifoteval Mahuo&k coh‘"mfh‘}hgf
Bevesal Boweon s ha_ cutmnenk lhsoush 08 voftage aefsg
AWy bomeh P ha_ hehwoshk equals he ohge bgate
2o of e cwmenwe 0% volluge of eaeh mdividuwal
Bowhco eonzideed Bepasakely b o other
Bovees wods operokive , e gapfaced oy
ﬂ(’ﬂia%l'm\n@i. e_tyuo»’\ ho hr\ L hakﬂ@gr,gi"o\hcﬂ,._

i - n al ——



CIRCUIT DIAGRAMS ,

‘ Ro
| -7 Q A ‘e NVWA—3 6 -
| ' A) | ?
“ _____ ) | :ﬁ J/ \-" -
' = VAN 2z () /ot
] v, L) < P < &
: s = ' |
P | T <, e | |
i L ; [ | _
D B =
PROC.EDURE & - B e Ty

t. Firstly 9 Comnect Mo eigeuil.

| 2+ Nexlt 9 CMM}/ measuied He value of Ri>Rq.
and RL '

2. Nows O .Bwiteh on the_ pow e ’gLLPP[Y by loging Buiteh
| 58, - a
‘Z1= Nexks 3 Niole downe W behk  cuwbnank (T1) flowivg
| Marough seoigtaner R ducle bobh W Bourex f2 Ineagita)

| 5. Thaw: 9 ﬁepface_ Méomi_& V, by $ks e

| St Blome . 94 Weuhal Znidlonca 'T%y‘z ej}_oI?)cf— i'/i"amX
2w ted CE. & D . Cuwrleh ON Hra Power ,gL,\.PP}ZV L;Y '
| clostve Wil 8. Nole duon fond-cimienk T b ovoh
,9;@/;1*3\‘—0\“@52_. QL dul o Wa ©2. Vi o




l 6. _N-(-?,Df-li b f&e,cohhe’_ﬁzr He goubeec V, and ﬁapiﬂxﬂﬂ_
He Boukez V, by 2 mternal 22gi8konce. 18 Zeto-
1t 18 2honted EGF. Suwikch oN e pouoee Bupply by
Cﬂo&?ngf ,gw‘u’ldq S, . Note. dowon I—LsL,eocwI eu?new'f T _

thizough e fegislmes R dut b he Bovdee v, |

&7- tha-uy I Scoﬂ"dn off bha pow er 5£L»PP/Q)’ oond
dtBcommeck |Jhe cfgeull.

TIRT

[P.T oj




OBSERVATION TABLES
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* Drecaution:~
o Cheoer the connedion bejere takin,a the weading
+ Be earepul duxing taxiey lulosdings:
+ Concdusions t~
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* Calcwlaton —
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% CONCLUSION i~
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HH éﬁ% ‘("; ﬂ&““e_d_ L Weead Bocueed

i e k’\v gu_la_l.ﬂd PG(L?(‘.!L &LLPPLJd
(Vasclakle)

9. Vellrieloy,

4 Arrumelios,

mA
- (j‘ )—‘ ANVVA '

U,
(£
4

commen source TFET edcculdt
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% OBSERVATION TABLE &
 [For_static et Tyain chaxadpristics]

5 \fﬂs.': Qv Vca_g = =1V Np—
Voltage (Vds) | current (Ta) | Volrage (Vas) | Curvent (Txp)
inv | (mA) | T _(mA)
= —
L | 544 O o
2 | g6l : 5ae
| f- 2 55F

e 9-98 | 5 &:2.3

4 10. 46 | A 649

5 lo- 60 é 5 6. 60

6. 10-60 6 © -4

T 10- 54 | T 6 64

& 10+ 4-4 ; S | 6. 64
SRy =" e e s B S —

—> For Tyansfer chq;cade}dé,tlcs 15
Yde= B VY

Molmge (Vge) v | Gwment (Ld) @ mA
@ (644
il 6e DL
- | 214
- 0-F2 y

-4 'l 0400 /
% Calcaudation :-
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Ip-I, @ s e

. . A o)
- Faek . B-%E o gt B =~ Q+% X0 mho
m-—— —
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s RED-OX TITRATION

ATM{ Eshimaten of Tvon protent {5 Mobr's satt seluben Lu:‘:g
Standavolized KMnO4 <oludien -

THEORY s Tn a wed-ox Himakion, a Subgtomce 2 0xflized ond
+Hhe other. is veduced . In othey wovds , Oxidation & veduckon
occurg Stmultomeowtly » Oxidaken 18 +he pmcw& ooo ﬂosg
f one ¥ more elicksont and zedluchmn 1z +h¢
crd‘ electrong bd aloms v ton. “rfm req ixf unob.;,
veduchen &2 called ox.xchzmd olard-)
+ha, mog&nf und.u.acn"nﬁ. oxidation 1% coluol 'm,otuu |
oaen#— Crecuctont) . In vedox +Htrahon, a redue aﬁer\:’ﬂ

& Htrated aungt om o:ud.zz,ug en:f’ and VVee-Verea -
N oFen potase i permaganat and fodine ave,
commonty wied al ozuobu ends ool Tnatie aeld,

Ferroud ammoniaw! Sulphate “CMohsls salt ), Sodium
thiosulphate , lodium Oxalate et ove common wied
wecluo | en)s Potoigium perm anate 12 o powe,&ug

and coimemo a\/oulable, OXJCUZ! et and s Oxidid A
Poever enﬂdﬁd on +he au mqgoluhm In owst a

of +hue, ~Htratiook, sQluhfm od‘ mp(ucmﬁ ents showld

he madey atidic before carryi 48 wt e Hirabom. Th

aucbc Soluben, reduchon potaszrum perm

iR 1o prorented ba sz ° mganade
[0 + 8HY +Se «> Mnt2 4 41,0 xo

[Fe™ 5 Fe*3 +e Jxs5

2 MnOf + 8HT 4 40 Fe®t — 2Mn*T 1 81,0 + 10R5t
S0 +he Lomplete equakion ia !—>

2kMn04 + 8 HpSy + {0FeS04 —> KoSoq + 10MnsSQL +



A At b A 3 A A Mdd A LAd A o dd b Adud A MLl 2 A hdhd & dnthsd b bdnd 4

PROCEDURE s kmpwn ."Juvn(c]lh nd’ KMnO04 =oladion, 2(N)
Hp% 04 golupron and un¥npwn .-.;",66”' ,‘5) t1ohr’e calf
selubion ave Supplied. Mow) the bureHe iz Ained
un +h KMnOg4. solubien Z then (?;'nc,,] with T« Aftes

+hu'z , dom of Mohi's Satt selabion 2 plhette out In

a 250 mQ tonical ,{)m!k. g 10 mf n(f olyetilled wates
g8 added to it . Them 10 mo n(f olilude. tlp,%04 soluhied
ir added to Pt omd thom £t s trtrated by stand -
avrdized KMnOg Solubom « At the end point , +he, cOlow.
chomges Pxorn colousless to piak + Then from the

burette weadirg +he amouwt o7d fron pyesent i‘m Mohrk

salt Solaben s dd(’lminod nnlnrxg ani-th 4 he

f’)hma-lh
m& +he Mohv's gt Seladen -

APPARATUS ¢

e Giraduated Prpette ((tomQ)
e Burete

¢ conical flask (250 m1)

o Mecumhg th'nrﬂu,, C 10 mo)

REAGENTS

e Moht's sSatt Selutiem

o stamdardized Potaszi v permm'gomnde Soluh'on
¢ o(N) Subfuric aeid



;;
J RESULT 8 CALCULATION &

TABLE ¢ Trtration of Mohts satt selubim against stemalovdized

kKMnOg Solubon (Redox - Titrakon) :—

STRENGTH i
VOL. OF BURETTE VOL.OF OF STRENGTH |
NO. MOHR'S READING KMnO« | CONCORDANT | KMnO« | OFMOHR'S | IRON |l
OF SALT SOLUTION READING | SOLUTION SALT | PRESENT |,
OBS. | SOLUTION CONSUMED (ml) (N) SOLUTION | (gmmt) |
(ml) INITIAL FINAL (mi) (N) H
{1} 10 30 39+4 9.4 }
N b |
{2} | 10 30 394 | 9.4 | 3¢y 04 | 0:094|5-264 |
30 AT a.
3y | 10 39 5‘ g 5/

from +he mmma.ﬁihd equaion , ViS1 = VS,
whoe v, = Volume of KMnO4 soluhm (trom bhurete

Teadﬂﬂ)
S12 Steength of kMnO4 SO"‘(,a"ven)

V, = volume &f Mohrls catt Seluben (10ml)

8, & s+ren8+h of Mohi's sott solubion
- V&)
S rad 1
. \/9_
= Q¢4 X014 CN)
10

= 0034 (N)

7
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e havi dused d memﬁlorn_.f} I led$ 4o Ynenease ’
via mereale ffh_..ﬁ.mfg\ee orea. It !
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1< lo, WheveaS the rfree o volume axilo S
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pH METRIC TITRATION

A]M > Determinatiemn of +he Unkmwn,a+ver8+h o"/d‘ Hel
Solubem bd gtandardized aOH Solukon wfna
PH Metric MNMethod.

—rHCORY ‘— Most od’ +he Chemical 2 blochemiead processes
are prodoundly offected by +he adlolify and /or —the

QLKCLQJ’.'\}H 0@ +he muoclium of which +Huy +ake place-
All aclds dissocdate in aquious soluben 4o yielol w?t
ions. Some adds Sueh at Hcel, H,S04 and HNO3 are, i
Completely r0ruzed n aquat <oluben , whet ag tnos+o(f :
Ordonfo addds VKL HCOOH , cH,C004 , Toniztd 4o a Small
cxtent only - The Qfarmer are, Known al ‘snma’ aeide, !:
while +he latter are clatsidied at ‘weak’ acids. If we |
compare 4(N) He! and 4 (N) eHicooH ;O!u'cfva y +Hhen we
will aoHce +Hhal, even +hdr molor oncenirahont arg i
S8ame : Hei toniziol extensively and Qosmu a storge add
Solubhon whoeas +he CH3<'.00H &orwu a weak aerd <ol ,‘
cpn+ain|'a~d leszer amoumt of H1 FTonk. From +hue b
ervahont 3 we can conduct —+hat ~+he O.uddﬂ od‘ a  Solubom

doex ant dupend wpon +he molardy  of +he aefd , bot
ubon +he concentration of H* Font. we cam Pollow Prow, |
+he obove duscuszion +4hot f§ we know +he
toncentratien e CHYI , for a gven soluhem Hhes it
o& that solubhem con be <
water 12 weakly fonize
accmd_irg(d ‘0  he

HypO

-l -l . A

-
> et




= The tondc product of water | Kw = (H') CoHT)

for pure water (H') =(On~) = yo ¥

The Ht Ton oncentrabon can be muasrured accurat
usy Suitable methodt ¢« TRy acidie, and alkaliag notuwe

oai o sSolubHen can be expressed (0 termz oj HT 1em

toncentsabon + Due to Some prachcal dl'&fv.‘cuﬂ-n‘ex » the
am‘dil—U ox aikaliod’-l-a of a Soluben 1’5./@-} exprosed
N 4erms 0‘& HT Teomg woncentrat en + Sorenien S\ﬂae&{eo‘
+hat +he uged of PH Scale -

]

3 — o | R -3 - -10] —n [ 2] -] kP

E} l 10°] 10" 1072 10 10710 103 104910 |o'z.’ton}16"’*
""‘”'+"' SR ERESRsTIOS U — ES—"] ST oo i =) -

IPHl 0 ] 1 : 2 = 18 39 A0 (41 (12 13 ’u”;

”E.;;;;-..;.....i I TR LR T TR TS . T —j

< - act

PH Scale s a ..Qodarﬁ-hml’c Scale - 1t {s deP'med as +he -ve
lodor?-}hm§e a{ +he Ht Tom concentration. The pPH hat Voluey
between O-414.
On +his scale , pH of oy solubHom 13 ch&‘md as ¢ —

ol = -ioam aHt
where aQut fa  +he azh'v'a’{-& o +he HY Tont. for illute

SoluHeng » au«’vﬁa aan be aeplared bd wn cen trak om

ive.
pPH = ~ Lodw[ufj

All pH  eters  have prowision Por s-l-omdarch'a'ra ‘e

glars elctwds /n o buffer solubon ¥ Krnown pH.

Thig 18 necegsqqa; becarte dufferone” cuamme}rg poten-
Hals + One adyustmuesd bat been made. So Hhat +he
melker mal's-fers C.oo"redla Known pH of +he budfer
Solulen , +he {fnatrume giver +he pH of other sol.
w {thout any calcuwlakem.
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.

Mearurement of pH 2 also employed 0 monitor +he

Coursge Od ac’d base HiratHont . The pH value o€ +Hhe Sel.

ot dUifperent s+aﬂu o@ acid bae newtralizaten 2

~ datermined , and 2  plotted cﬁcu'm.{: +he voluses ng
~Hhe auld / atkati added .« On add o bate to am

mme}rdt of +he curve em 4 —+w
- upon  ~+he tomﬁiab:!f-?’,
o0 the bosiclty of +he and  +he Qddi{a of t+he base.

- add , +he PH rises slowld ‘0 the  friHal S+

; PR S e Iofue D] § Jhen 4 changes Tabidly ot +he
end  po’nt , +hen It fottent out . TRe end point oa?
—Hw Hivahon con be dutected where +the pH chomges
- Most rn.buou.d However, +he. shabe of +he j/ruf,lg_gj_m\

bofny € ite. where +he pH cbcmau abr

7

Equn'va.lcnce
[>oint

>
Owops of NaOH solution —p

e




]
/’\ PPARATUS

¢ BureHe

e Pipette C10ml|)

® Digitad pH meter 8 pH Electrode
o Plastic Beaker C100 ml)

[ ]
REAMENT.S =% =l

o Unknown Hcl Solubon

o Stanolasdized NaOHA( N/,) Solubion [suppiied]

pROCEDURE — /

7{_; sStandardized Naoy (N/10) solubon s subpiied.

} Unkaown Hel Solubon |g Supplied s

;&R{nse the pH electode wi+h do-tonized wader.

} PipeHe Outr doce: Hel Solubon fnto +he plagtc
beaket and add water fd’ ‘necessar&,SO +hat
both +he elrctrodet o, combled (mm erse.d
wi+th fn +he Solubon * Tofa —the elichode with
+he D"df-tq.% pH meter omd MmMeasure ~+hy pH
vera cama"uﬂd .

S. Add NaOH Seolutiem (Pmm burete diop wise
C,a,pb‘roa:ima}e% 2,-3 olrops ) -

£ Measure +he pH value o
additieon of 2-3 drops o

Repeat +he procecs
least Hve pofords be#ar@

\
L ftr md mdk ek ekt et o SVla ®Ma ™Moo M e Mo 8o N Mo Mo M. M. Ve Mo Mo e Mo Mo . e ™
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ESULTS 7

Taste | Titratron OF Hel Using NaOH
SERIAL NO. NO. OF DROPS OF NaOH pH
(1) 0 2.94
@ z 2.99
_ (3) 6 3:06
(4) 3 3.19
&) 12 3+39
(6} 1S B3S
) 13 8+ 43
3 (8) 24 10419
(9) 24 10:52
(10) 2% / 10-42
{11) 30 / 10-8S
(12) 33 / do.9%
{13) 36 11:03
{14) % 4111

C aLcutATion —
Vi= Volume of NaoH

Sy = slwena-lh od’ Na OH goluH%
No = VYolume of HCl = 1om|
&5 = S-l-rena#n 0d Hel

Now, (fmm ViSi = Va3,

SQ_Z 'V,S,

Ve /




SQ = ‘8/18 X O44
' — (CN)
do
Z 00141 CND)
ISCUSSTON « -
:i;; NaoH 2 a Sew(nd'rd standard solution , so 13

Shoutd be standardized with pﬁmaa& stamdaro

\J v . ~
OKQQJC ng SO‘U-*GH u.gl'a -&Tmula V,S_’ < Vg_Sz-

ﬁ No 1od'cator s used oLu'r?na +he Hiraton azf
Hel cﬁau’m{- NaOH solutom.

i'j/}'rl-'u's experiment s  more accurate as [+ g Ped’orw@
bd a dizaffo& PH meter. Thas we can ' nd i ze
human error,

i—_/'/ Aﬁer p’loa +he 8(ra.bh C.ol?mbs C{f NaOH sol.
aiond X-axfs amo pH aﬂon& Y axfs), We 84}
+He valwe Of NabOH Soluhon. So +he S+r0;18+h
of Unknown Hel Solubon wil)
+hon other Htvahom.

:_5/",‘ Titrabon (g ber(fo'tmza at ¥oom -Eemperq}um,

(2s% 30°%.) .

be. MMore, accurate

od



—re Y Ny WU WY UG W ST g Y U Y. N Wy Yy W ey Y

[
ONCLUS1ION o

TRe Unkaown <tre
bd stamdasdized NaoH <el

a dh'aﬂag pH meter + Hen
ad‘ Hel '8 0°OLL(N)

nel 72 dudesmingd

‘on with +he hulp of
‘e Unknown S‘}fen.af‘h
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PH METRIC TITRATION
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éHORTCIRCUIT AND....OPEN CIRCU‘I.T
TE'-ST. OF A éINGLE‘. - PHASE TRANSFORMER

OBTECTIVE: Jcs— Cle_%e_ymfna TE%& Parama‘l‘er {;cP
Qﬁe’. 'eq’uiva?.eﬂ% c:irCuL?' D‘.P & @inﬂ’le. plm:se

"tw’r:-tw 5-@1‘#1 iy

AFF‘AR.&TU& 3
{391;._ APFafa+u5 o 7 _P\,FPa_ra'lu:: Type Range
. | Trons{rmer Cove | L WA 7/
J 2 Ammeter Moving Ivonr (M1) | 0~2.5A / 0-5 A
2 Volt meter M1 0- 150V
4

Watl imeter Dy wgw/ e




TreoRrY :
1> @F’eﬂ- Civ euil (OC) o No-lead Test.

Sﬂe {Durgmef?f TEK:; ‘l‘e,:s‘} {s %o 9¢'|:ar;fniwe 'fﬁz

kit BoassRas Pargme%w of the egut,m’len% civcuil
of e transBemer. Jhis test s perfrrmed in
LV =side smhich s connected % vald supply
voltoge of vate Prequency an® HV siSe is kepl

DFE.VL as ,bgom LvL -ﬁ‘.au-re. QB.Q_ exc:lgn‘ra CLLWEHQ
being about 2 ¥ 67 of full fead current
(;w'lg 1’%"3 D'Bl.m'c'. Qm ‘vz ‘)’E»e_ Pwmw(nj, t-2.; L.V
side varies fom 0.0a¢ ® 0.36F of Ll
&ﬁ9 Ugwwl'c é)&}g dp view D‘P )fEf'b B‘mef_ Q&-ﬁs
Swﬁ’w& BFM e.u'vc_uf% fesd o W"aﬁ"‘a"wﬁ v
c,émPaT‘f‘E’a"’" ot the core boss. Henee, -n?e
val b

tolkcenr as

Naﬂm&‘te‘f Te_agu'na con be
4“‘&7’15@"42"‘ cOvEe. Q‘DSS‘




2) 5’!’101-% Civeuid (5C) T‘""'-"q-*

é\jfhi: 4&;{ LS é)en-ﬁ:fmez:\ Q-o C:le_‘iemmiﬂe; f’ae
Dexvies Pﬂfame':@?d“ O'P ec‘ui:varlemg circME'E EP

B‘”ﬂﬁgrmw as el s % pbtam Hhe 12-11 bocd)
copper boss  oF o sivgle F’Rase bonsfremen.  She
LV 218 of Hhe bransformer i3 sRoc? cirewi®d
an® e nshuments are place® w HV 3:9e.
Jb. QPFQ;@ volltage i3 varid by vewiac 4o
supply Hee vate® cuvret s HV  aide. As e

P"f‘:mn\"% mﬂl»{) ) QQWIOS‘E cqua‘l %D ‘|‘E¢
3&1:3&13 mmp LrL %ratmg-rmax’) fﬁﬂ'f&Fﬁf@_ B %
WMQ' (vt f};.’ 8‘9 VDQi‘aS( ~AND ;% counse Q'Ee

‘{a”":" B‘P ?‘ﬂw CLL'I"Y(’_FL'Q ‘n &h‘) wq}aga r{ﬁvgl'r&.
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9 PDERVATION TF\'E:L.E .

OP evi Oifcui{ Test

g’hof[’ @rcuit’ Tes‘t

o

Va(ltaae Cuvrent Posoer Voltoage Cuvrcwq; Porer
H., 8 I._-“Fuq' 3C
? \JD (.von'.) | s Camp} I.npu‘l (watt) Vsc C""”’ \.'L') Loge CG-"‘"?.) C_rﬁﬂ*)
110 0.84 60=0.5 { 2.36 4. 55 o x|
ki = 50 Cfixe®) :/ﬁfﬁ/
BPQ_VL Oi\r'cui.q: .-
M.F= V1icos O _ 150x2.5Y _ B _ 0.5
P 7450 [acle
P é‘hof’% Civeuilt -
I, = 1000 VA 4.55 A
220V
M.‘:‘_-_-lf)aﬁﬁﬁl \{

TS0

=
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CALCULRTION

O Boe
pen C)l"rcu.-'ﬂ (()C.j or Iﬁ‘u-—!oad %#’_'5%,
Kol |

e CHON

J v = L
B Aqu-l‘e—o\ «o‘l'h,-aa o @m v‘oﬁi'osa& 3
ID & Exc'{Li |
A "ﬁ CfLLYI"E.VLQ' o M'%a? t.‘-d.L'rl"ﬁnq: = O. 84 A

P -
° Cove (Lo&.ﬁ = R0 W

SO“W‘) po = VD Io cos q)o

Moetce, o
Yﬂ.‘p i %99 po;-oe»r _[g¢%f co05S C’JQ = Pa
¥ 5

= 20 N
110 x O.84 Q.04

-éjlmz evier co q
(1)' P:W‘Iam. B{) P‘-O-Qoag wrre_nq. . I@_ e IQC‘JE’ 4’0

F
= 0.84 x 0.2 = 0.2688

Jﬁl map vie Q—, \
g v 5“"8 'f""“"g'ﬂ‘”f-wt‘ B'P vlai-q-{)a% c:u.'-r-rv.n_q;
i = airL =
m L, ‘h: 0.84x 0.95 = O: 7198
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Al Ve = Nppleed woltage on figh wolltage wide = 12,36V
Tec = Bhort civewit cuvrent on Digh voltage siSe
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Pic = Tolel shwmie sz 52 W

"Tﬁm, the bl eciuionen% yesistance Te.{:'-lf‘l.g o a"&'gb
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[HETEROGENEOUS EQUILLIBRIUM]

Aim — Determinaton od’ parht em wedficient oé’ace.bfc
aefd between n- Butanol qnd Wadter.

Theory —> When a Sﬂsiem wnsists of parte which bave
different physical properties amd are Separated by
boungo‘z’ Surface, the System iz Said —to be a hetero

one . The nermust distribuben law states +hat af congtom?t
‘temperature  when different quanbtities of a solute avre
allowed -to distribute between w0 fmmiseible Solvenis
fn watackk with each other « TRen at equilibrium +he
ra ko °Zf +he, concentsak on oq‘ +he Selute (n +wD layerg
ave congtaont at a barHewior -Lemperature.

When a Selute +2 shaken n +wo ‘mmiscble L'quede,
+hen +he solute {8 Pound —to be dustrTbuted beteween
+he Liquidt fn a duffalte manmer, if the solute {2
Seluble {n each of +he Solvent . Accordisg 4o —the distrf—
bubheon law +he distribuhion cwoefficient” at a porbewlar
+embperature 12 afmn bd K= 3S1/33, where 3, angd sS4
vepresent +he concentraton of +he solute n selvent -4
and Solrent-2 %etpecHvely « conslfdes o Wquid - Liqutd
Sy¢stem , Say watey and "o~ Butansl ( +wp rmausclble
olventt) +o which a Ifttle qucmh'{at °Zf aceh'c @efd x
a98ed AcetHe aad wil) dysgolve por.ua ‘n wodes and
bartly fn n- Butonel + The —«wD Soluhenyg 000- atute
ac’d will Seporate fanto —wp loyers ot qu'"u‘hﬁ'um,
The aoncentrah'en 0& autec add n —~+wo I%Herg '8
different but +hefr wabo s il

at wonst
—+emperature. > o
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1. Take 4ao stoppavd bodtles ond spasked ad botle T
ano bottle 11 . Add +he d’ollowfrﬂ moderials n boitleT

and 1l and f?,-\opbml(‘l'

BOTTLE - T GOTTLE- (T Y

N-Butontl : Som| | n-Butanol ! Ysm) | |
Water ! 50 m| ot ikl |
‘.'AccH'c actd sdlﬁ-h‘di)A“-A:éii%‘c—:aa“'émsrzrﬁ*‘.dhﬁ '
2(N) ! S0 m) 2CN) ¢ 4SS m) |

2. Stoppard bottles awre shaken fovr one hour and allow
Standirg 1) +he +wd Liquid layers are separated-

8 Pibtte out S mi aquiout lager fn 4o a conicad Plask.
Add 20 m| water ond 2.3 olwrops of  phenol phthaliln,
‘ndicator + shake +the au'zture, ond +trate OﬂOJNf
stan8ard MNaOH go|ubhen.

4. Prptte o) £ ovgaruc layer in to o conredd Frask.
AS8 20 m| water amd 2-3 &eops @at Phenolphthale n)

indicato? + Shaka +he mixture omd +"trate aﬁm’m{
StanBard NaoH Seluben.

§. Calcwlate g5 and <3-

¢+ FHnd ouwt +he rahom Qf +he Sy ano Sa 'n €eaeh cage.

Reamenns *—s Avrraratos ' —s

o Pure m- Butano) * stopbard @Eottleg
¢ Gilacial Acebe add * Volumelric flask,
® (N/2) sedium 0—\0._,98701?0')9 ¢ Burette

50|\-LHG1) ° P:PGHQ
* Phervlphth alefn nolicator .

/‘
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}.1| LOLy Au() CM COLATION e

| Tawwe - I]!— Recorn OfF Temperatore [—>

TEMPERATURE BEFORE TEMPERATURE AFTER AVERAGE TEMPERATURE
EXPERIMENT (°C) EXPERIMENT (°C) (°C)
28 28 28

|
-

[-"IA'QLQ-E]:—. StaNDARDTZATION Of Aqueovs LAyeR AND
| N - BuTAMOL LAYER B\( NQOH SOLUT:ON :__),

BOTTEL LAYER VOLUME BURETTE PARTITION MEAN
NO. TAKEN OF LAYli{l, " READI{NG 1) CO-EFFICIENT VALUE
( ’H\" m L S
Aquuoul Y 62
(1) A 1:.22
Organic | s 46 1.24
A quuoul < S 4
(2} — 1 1.20 ’
Orgqanic -y lo-4 (-
Carcvearion For Tue QBotrie -T *—
(a1 Acele auld Pn .O‘rdaru'c layer
V131 = V.5, Where ,
=S S m X Sl - Y.¢ X’/l V¥, 2 volume oj ac'eh.c,

au'd Solubemn
Sa2 = s+rer@+b a(f +he.
NaOH soluhom
§ = S‘hrendﬂ\ ad +he
ache acld

Vo = Volume of Naoy
Soluhen

=> S =2 0:%¢ (N)




ST -
PRI A 'y /
D vud, -
Leg, U aek
WY Be -
'y T P

VaSa = V4_$+

=> Sg= Y4¢S4
Va

=> Sa = 6*2 x 1/q

(N)
s

= Sa = 0:62CN)

The bQTH‘Hm QD"Q&*;‘CI‘QT){:' o-dv aceh'c actd M

% &fvc'n bd;

Carcoarron Foe BorreL~ 1 ' —s

: [b] Acebhc acfd n aquioud |o.der

Inthere, Va-= volume

ki st SJ_ -
S3

oa acthc
odd <oluh'omn |

Sa = S*fend’rh of the
auke add

V4 = volume of +he
NaoH soluh'sm

S4-= Shmndﬂ') czf +he
NaoH Soluhion
botte)-T

O:%6
0+62

= 4.22 P
al

[@71 Acebc add In Ordam‘c, |aﬂex

V1S, = Ya2Sa

= g = Va3a
Vi

= S| =2 .O‘L K'/:z_
)

= S = {.0¢ CN)

where Vv, = volume oé
t+he awwhe au'd solr
S = S+ren844's of +he
acehe acfd
S22 8+'rend+h °Cf the
Nab# soluhon

Va = Volume od +he
NaoOH Solu.h'o—a-,

[b] AceMe atd fn QqQueous |g-!er

Vasa = V4 s4

wherve , vy 2 volume f the

= 332 Y4584 auhe aw'd golubg

Va Saz= Sh‘ehaux of +he aeeh
=\ Sg= 814 Xl " auo
s - (N) g4 = S+ref8+h og +he

NapH Soluah'om

Vi= Nolume of the Naok
Solubh'on

= S3 2 0:84(N)



The parktien coeffident of aubc au'd fn Bottel- T
'o& al‘mn bd KQ_ = S|/53 = "0‘/0‘89 = 420

Hence +he mean parbbon coreffident ef aukc addd
’n between H- butandl ond woater: fg

2,
= 4.29+4 4.20
2
= 4.21 /a}/a.8°c ,
\,/

PRE CAUTIONS . —

1. Prpette , Volumetric flagsk whish s uged G)un‘ca,

experiment mugt be calibrated.

2 Durha Lo?{-hgmws'og aliquots eme layer mut no
be tontaminated wsi+h other.

%.. Temperatre show!d be noted at +he bea:'nn.n'
at weld at at +he end O(f the e’l.«be‘l"imen}_- and
mean +emberature chould be +aken ag wvom
+ewmbpe rature.

[ ]
D1scussxm e

A. n-~ Buranol s less polar Solvent with respect 4o
water 30 it ul) natuvall oo homogencows
so‘u_h'm (}Jlof'h B@mphi“fc ﬂmer Qé Qu..h'c, QU.G .

t

Hence Vigomous <shaking , g el{remla essenha for
at least™ 1 hour 5'4:'0 make +ho 534]‘21&}- "UJ‘?JU -

yuwous so that oo porhom °Zf acth'c add
be disselved in 4o water. "

2. tonttant temperaturg showld be malntaingd
%mhahou;{— ~+he experiment + Otherwise a solubil;
o-‘ ach'e aeid maat V‘ardt'

can adiq

4

L. a4 mak ek el ol OA e ThAa A Al Mo Ve MM Mo Ma Mo Mo M. M. MM Mo NMa Mo Mo M. M. M. Mo .



"“«-:..n‘d‘),

WY - Y SN N P S ey ey - - - - iy -_"e S, 4 b, J

F. As chxfta o& the water |2 areaiel +han) +he
n~ Rutanp) , S0 waley OCC.tLbd the lower 1ayer.

4. beeHw'wa Gcf fo i vidua) tqﬁm shwouwdd be olorme
V“&T Cqm({’uuzj 1o ave'd +he mim’:a Ad’ +wD
I’quid layers.

£ Duril\a parbhom we&d‘fcent calculabon , the
concentraben wyabo 13 %Feplaud ba w\'(e}pmaha ‘
Volume o-(f NaOH soluhen becoause +he concen-

Arabon paramefer will be cancelled Out al
shown in +the Calculabeon.

[ ;
ONCLUOSTION o

The Parbben co-effident for auhe adud
between n- Buranol anmd water at 28 ¢ s
4.214 .

P
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Expt :- O :- Famizartzation osih Measwréng
EqLLEPmenH like Medti-meler |, Ryread- Rsar
and cRO. |

* OBJTECTIVE - . L
a) To Kde,nli'i{—a the ifferent bd*PQS 8\ Measuremente
mu e —melen

b To undexstand hew b epexale a crp
% Apparalts Reguived '~

1. BPyead Poard-
9. D;ﬂﬂi"m ‘melzmeles  (AMM)

8. Ccattnde Q\a'f osc‘ﬂlnsaeape CCRD)
Pfaure:—._l giﬂ.ﬂ'aj mu_u:-.-me.tér (;UMMJ/




1
A malti-mever, (Rigllat) cemes cotth a feeo specifieaty
vy, Azl deines a the Yenge and fendien

can meoswee . Fet,:'um,tWE, ene Mg,f'vt con.

meaoauee, D Uﬂwﬂe 1 the sc_a.mgrp_ beliseen 4606 my
To 1000 V and %epitfance can be measured

teom. 460 - to A-Oﬂmezaa.ehm: Apart {reom Mmeasw -
-—-k):rL%U\-e m;vwmaem esdistance « The
NoGoaiment con elsp  test waic.jwaiade
chaxeaclertstics , and test Deanseler |t smau
Cavceent caaln ana even measuwre ttaqp-em:ﬁ-jo




Expt—0l :- FAMILIARIZATION @ WiTH ELECTR- |
~oNIc COMPONENTS SucH As RESISTORS
CAPACITORS s DIODES , TRANSISTORS efe.

%% OBTECTIVES :-

@) Measure reslatznees angl copacibance Value ws?
DMM. g

@Toiduuﬁbame,a,n_o—de.amcaﬂmde, Mg%

the dlfedes uAJ_"n_a, DMM .

® ®» gdent;ﬁl the beanslsler cohelher, (3 Mpn o+ pnp

*¥ APpARATUS REQUIRED :~

Rigibal Muitl-meter (OMM)

¥% THEORY :-
? .

Tn elecieonie tecrd” @ muumbes o), elecbeonds
—Nenls wep used- Thege MM Oxo A COD'LP_D
— e | disde , analdbr etz El“ﬂ“tg't’scﬂ-'-[Jc:l--
%% JTYPEs OF COMPONENTS i~

L. Ackve Componenlg

9. Passive Compenents
4. Active Components i= Active camponents can
a’m‘P’L&PH arncol kef,v-l-;)(-e additonat \Palxqg,e sotvece o
ME. ?.,t ﬂCtiVQ % E:')(a ﬁ)ﬁﬂﬂ&i&m 3 FET sz

2. Passive Cemponenfs - Passive compenenls candt

a.l'l'\.p);b*a ond GLD not w veltacd e
apwece  to mMake ¢ aetlve . Ex- Resistsr, capaciley

ER°
sk RESISTERS 1~ Resister coniol the floco ©of crvcreent:

leelation ‘vetween Vm:ta_ﬂe.a cexent onel reesist ce
U v=IR. The asie Muw 9”) keesistance A< ohm (2)

AN

SyMRoL _/




¥% Types OF RESISTANCE:
i> ﬁgaﬂﬁgmgt

M Vaxiable Resistobs .
-.\:’: Fixed re;st'ﬁrs are c,lassi{sied as followwos:-
. Caxben Cemposiions wesisiet

2. Thin £Am  resislet

3. Thick §dm reesisler

4. Meral fdm ye patsloe

Ht REegIsTBR  ColoR CODE -

COLOR VALUE MULTIPLIER | TOLERANCE (/)
Black o o -

Bvoecon L 1 X1

Red 92 . | S0

Orang= 3 3 - T o0&
Yatla-.-::;) 4_ B 4_ _

SvERh 5 5 Tos

Blue 6 6 e tene
— L i 2Dl

Gray 8 g =

While q o —

- - = tx

Sflvey o ~ o )
- = = tao

reeleaced in o} Cwoeent L
The ‘e LnEE of  copo s G
& =
1
S‘a»m_ba-!

# TYPES OF CAPACITOR:-
1. faper, capacisg B e s




5. Mico C_a_pa(:'ﬂgt A ELQMO%-HC Gapw:il?r

S ceme cases veue &} caj:ntiﬂ&r Ly ecsefHen as

1%, &+ means ~“bat LLo,cmeo/:oG) JF

@ ' |
jloo}m

Ceramic

capact or -

Ele.d"olaﬁc e B

- L CA_PQ_ or

#%IOR?ES- Risde G foeomed cshen P-Fﬁ,pe & emicondu-—
—clEy T8 Affused colth n-f,:hdpe Semicenclueldry - 9t
sfpers  lozo resistance cshen™ 2 forewsaed béased and
ofor s h_Egh kesistanee UL keverse biaged condilbion .

e ———eat
n Veuziae huacii.bgp,\v, oLt .
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GHT EMMITTING ATORE) :~ These ek Madq
Jucleee |, ke QaAs, G P el -

7

Erample s~
z. LED QLORE (LIGM
@_b-*-s@me 5Pe,ci)o-€c, Leyu con

15F value Multiplier Tolerance
2nd value
T 18t \alue =Brocon , 279 value = Blaek,, MuitSplder. =orarge
Toleyance = Getd
Ther wesistan 1
Capm - tcesfstey coler cede table - Browon =7 4
..-a—e:-%:' ﬁc{:ﬂ:—" ':ts-'ln

So | 1ox16? = 1o K-t G
ik OBSERVATION TABLE:~

ld-’{ck\':-_ Ol OYan-

coler code calewdat- rUpper | Lacoer Resisbka-
—ed e -nNee
value “m‘-t’ Li'r'n?;t Value
M easu red|
BY DMM
Resistanee  Toleran-|
Value -ce
st |and |3td [ 4™ |
Band | Band | Band | Pand 1

Broeon | Black | Orangs silver| LOx10% 107, 11060 | Geo0 A-83 KN

Yelowo | Violet | Black |4eld 41t

IE—————————

Brocon E:\a.cl& GTD.rﬁg None -',\_l[l’)?'?..ll'.‘:‘-""i-_-.._,:,.J':L
et w | :
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L+ TRANSISTOR :- Transiclor means boansfer e s fclir
Rtffercent Tgpes of Teansislets A onaflable-

1. BTT (Bipstar TJunction Tyansiser)

2. FET (Fead Efpeck Transister ) -

14 BIT ((Bipslar Junction Transister) - It i a three

y Pase aﬂd
o i ¢ welowe devifce 1€ Emctter
La%\;r;mﬁﬁz;d. 'hdpe,g of BTT's ave anaflable NPN

belsco
and  PNP rype -Safmbﬁ'l% e E'(z“'m

) colleclor

Emitter

] colleclor

f/l

RBase

Emittex

Pl PNP
N Colledlor Page EMiterT

GYMBOL.
0. FET = It fs ra«ene,.’mll

—_— a three \ayer gemleondu.eler
dentee ; e Seurvce, Galge. and vatn - RAffercent L‘ﬂm

Dt BET’s ok owvallable -e JPET MoOsPET

o =
o—»

te
qale Sa

h‘[ Sourece l Setrce

nN- channel JeEeT

P-‘ C.r\a.f)ng! :IF‘ET

Source Avaid Epj& Badz

‘E’:YNIBDL




DETERMINAT!ON OF UNKNOWM PESISTANCE
By (aey Fostir Memon -

At To deleramime the \)aoue OPT Um‘l(fnou)(n
sesislomce BJ cave {o&ﬁex anethod .

D bie&éve /L\U!,i@twtﬁ(%@%:ﬁ aﬁf éx%ﬁ‘ilmemﬂ“ M 3

\") De&igrn a ch- Lﬁmlae c‘mwi‘lt-
(D) ComsPuadt  Ome - b ? cosf

APPARATUS - Cmﬁa %@594291'5 b%'uiae, , lwo ec]/ua,a /4

ohan ‘7\e3f%1lamce8 ,r\)owem ) ;
Umksnoeom ‘rle/}iéllamce ,on_ Gpﬂkamoqneﬁa,

Resslomee  box Pfug Comanwdatssc .



THEORY -

7 [J H’\e muﬁ E)oiaﬂl \)6 oky&aﬁmej 609 o} cl'néamr& L\
gfocm Yo Q@?)f emJ a% H\e to1e, wLwem Commec'homﬂ asce.

fmacle w‘qu; o cg%llaim %e%i%'}amm X im thwe ex'J[%ecmc

3‘}:%130&) Glij{f: Cg%eﬁc .

% Y‘m e.?dH 61*11/@’{ que,(,‘ ¥ amJ R-9
o He b G*gafgf%: -2 y

-\l X and Y oo idschanged , U Hhe andl
*bm'} be oElLa‘meJ o § af o cbl)@m(e - @m;: Ozy}
W oo ko bl\owm ot ﬁa wi5+mya(e P %@1 umhl
Qwa% 0& Ye L%;Jae wWine aivem \DJ)

= (%“y
S e




he ot j +5u 1A EDe:h e 2e210
e NE io’)cwe,yojv Ca[b&vcﬂ % "Mg]

hvnce, X ____/,@
b=ty

, Be
iom (2 be Qoeciio%mip,
@mﬁ@ e "y

maﬂ] of a%e \mJgew‘r;? #O
U o\ ]ETQC,‘PiomaQ ?relsis]lamcc boxg §5L Comrn;c ;6%(6
the  arheme I o 64 and MCJM WIPQ boiot i
QQ 'erjY}»a Qﬂlmrme, 19?111‘ 8@?;,6'; fﬂmHﬂ aa;’lwwa% tﬁ;
) & di¥Tamce L, from The Moo
Oil%ajmecia a} wfm 5‘”1& ﬁ)&&i{fom a# 5 amd R
wmae . )

J:‘&’[wnc& 12/
{ % obfeimed of o
Ca’j mﬂig P)ET(ZP ej:J then s Bcfgm
. (3-R)
" Cﬁﬁvﬂ:) ’

ox, K=4-P(t~) L
kanotsim ‘H\Q VdQue, G-F' &,P;f:,/{, Hhe  umkoowo,
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“Table -1 Measusament of p |

| Rt onull boit ‘ -
‘Plva 3 '}‘*‘W“iwﬂ“’*t by Ea‘vﬂ') l;P=——-3<——- Hean P
zmm O‘\ml E)d’é\ecme ) ]‘Ex e i Om 3 Ci:l"“'tf i'.ttn Oh'!n/(,m
vight b (1 U gebdnn, |
Vo 993 o4 227 002y |
11 995 633 46 O-02
2118 3.2 126 | ewy | 0.000 002
,9‘1.9[ .2 940 | 60 00083
5 16 s 7.4 | 59 5.p24
| E
“akle — 2
Mea):um«mcmﬁ a# wnkmowy Qediéjrmraﬁ ,
1T Poﬁumw ot | o
bbs whem the vnke ‘') R=8- p(lng)) MR
™ | Siw ohem | Resslonce. is iy ni_____ O" [,) R=t-p(let) esohont |
Extresme Edtneame ok |
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 CALCULATTON -

p: X and R:£-p (i)

(4~ L)
Diaauau‘ong 2

Dusimg the ex @(‘rtmem‘} . S Lo s Leaﬂf ’
QW??Ulapu%ea O)Q '}&a%w?ﬂe imcIense) . ’rf;(e , H’t@”g

Asislomce doesad” Semaim Goghal ,if changes . 30, fo
39} moRe. accu%aﬁe, %eanm gl), Hwe, CF?I(ui"g JLMIJ be
brok en ach H:e wolne %MPJ beaivem Jime
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A
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ExeeriMmeENT No.:

AM : To defermune <Hie Lraec,f,l-fc, o taliem oﬂE a Su@\a}(
Solulion aﬂ

lkmowon comcenhrabion width Hag LLQ/!F Oj’— o
Pof.q}u-rme_{-em

ApparaTus s

| Tiu. Poﬂa@um{w Aek u}tﬁa IOJ{QSUTILE,‘&LT dube |

- THEORY ' e wolalbon 6 &é’ +Joe FM of, fpa{w-uzc&m-n ‘
j O FUEP.}EQ!ZQA &gtﬂ.ﬁ‘ Ej an ock e Soﬁajj@m O(r L, (JE’JCML:
- (-L/IO af*m)

2 m ch've gubskin e CC-
Fiiw ¥ e B ELE R

0 = Sim/.lo _‘_@
H’E‘JF&SLLD‘-!-LL& QC,E

c vodtah Ldance , whu'ah s
e wvtalbion P’F‘GGPA,LCQF:D‘ ) ") Qd e :

a g of achue substance
Cs‘ﬁ“ﬂ) in a mon-actue albsiteonce CWW

) dzf d&amu..!-eh. ()
‘«emﬁ/H« (ﬁwuw“\aﬁ 13‘"‘1 ogi ackine substance : c-cf%m
Lol ibon Lemgqu r:wu{ wraiizm)
..s'rr@w[;%t\ M&Mw be ¢ by welwme {om vn= @Z/lafﬂ
afm/ccz T‘fu.'m e EFEM{*C rofabion m euk 4o bQ,‘H'L&,fn euwn(j
fom eimﬁ%o 8= Sdm/ip
g = sde/1000 14 mes C/mo}
or, &= 1000 6/.€c rleame s/dm%/m
Hemce ,f'rwlfl— Q?MMO .-MJQ_%,{JJ’ L oo ?’ JFg_M‘ﬁmc Wéﬂj‘['g;h
() by L”'ww{”‘f wotahon (6), L= Le/ngﬁl of Hag
C= CMCQ/n’Tﬁhoﬂ )
POLARIMETE R 1—

<
s A £ H e |
Eoplo -'*.':'-,' 'PL:“'_—:"_- = AT N e
s Y Wl e Wy o =
P= Polarizex, L= lems | -—¢ourr_a E= Eye plece .
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dxrygen 'n +urn oducreages +he populaken of aquakc
life + Drssolveol oxy gen '8 Wually determind bd b inklers
muthod vy T+ 2 baged on —+he d’qd’ +hat Oxyaen Oxi-
dizes potassium Joedide —+to fodine « The |{berated
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[CONDUCTOMETRIC TITRATION]

-/'\IM —  Determination o@ +he Unknown S—Hena% oﬁf Hcl

Selulen by standardized NaOH Soluti Llu'na wnducho-
mitric M ethod. /(m

Theery — conductiometnic titraben can be wsed 4o detect
+he end peint of a Hiraton (Acid-oase) « Th's muthod 12
bagted upon measuremeAt Of wonductonce d.un‘rg Hirahen.
The conductonce vanel due o +he 2casen +hat eleddricad
conductomce ¢f a Solubion debend? ubom the number
Ga fony prasent an©o thudr fonic muobflities.
When tonductance values are ploted aﬁcu'ns{ volume oaQ :
Hirant added ; +wo stragght Lines art obtataed « The peant
cat i ntersechemn éae Lineg aavm +he end poind . |
The conductance edl afd selahen Y& anted 1°nfh°a.9.ﬂ:9 asg 7
el a2 after Successive addition mat add soluben CHel),
+h: HT tont . e adding NaoH Solubom , +he HT Tong oro,
m,placed bﬁ slow movi Nat 1ong , decreasing conductamce

+he SolubHen CHcl fs 4aken fn @ beaker 3 NaoH Tn a
burete)-

[t +c~] + [Nd+0H™] —> Na" + el ™ tH0

e ey | Ava. e e e s P Pt DI 0T U e e T G v e - ()

1
|

When neutralizaben 412 comblete fur‘\‘hea" add Hen
Naoy udll caute eonductone —~+o intease dur to exceqq
of highly mobfle 0HO fons. The conductomee will ~+husg
be miaimum at +He end boat « Thus, fd? wnductance
valus ave, bleted Q@GU'%’C veolume Otf NaoH added,
Curve of Hybe XYz (tv’shaped) 1s obtained . The Point
ed intersecHeomn (i-e point ¥) cosca’pondr -to end psiad.



_

A.PPARATUS .—->
e Burette

e Pipette (Lo ml)
s Dc'de—kaS conduchvify meter 3 Cemoluch‘w‘iﬂ cell

e plaztc Beakey (looml)

REA&ENTS .’"

e Unkauwown HC| SolubHon
o Standardized NaOH CN/lo) Soluhom [Suppiied]

S
v

0
PROCEDURE .

[4] stamdardized NaOH (N/jp) solubon fs Supplied.

2] Unknown Hcl Solubon is Supplied.

[3] Rinse +he Comduchvity cetl with de-1Yonizeal
wotey .

[47 PipeHe owt 10 ce. Hel Solubon o 4o —t+he plastic
beakesr. and add water {f mnecessay. So that both

+he electmdet are completely (mmersed within
+he Qolubon « Toon the cell wrth +he conduchk ne
b and measure +he tonoluch vity very

Cavef Wy .

[S] Add NaoH Soluhom &aom a bureHe drob - wofse.
Capproximately 2-3 diops).

[¢1 Measume +he conductance uae +he Selubon ofter
addiben of 2-3 chops of NaoH amo mildly sHr
+he, onducehvidy celt: Repeat -the process vat|
You have ot least ¢fve pofats beyond -the end
bm‘M‘- o

(47 Draw a curve by ploHing +he wnd.udam%am',\g{;
ap. cf drops of +he Hiramt, $Ind end peint g
calcuwlate gtrength of Hel .



COMPDUCTANCE

6} c |
0 y %

[Drob& of NaoH selution Vs Conductance Craph 7]

Elecholyte conduchvity s a measure of +the abflity of
a Solubhom -to carry electric current . Solubon czf electro-
dytet onducts am electric current by mjarctﬁcm o—f 108
undes c'nd?luencq e‘f an electric Feld: ke o pedallie ‘
conductor , they obey ohm's law « Excebtion o +hic [aw :
occurs oluri abnormal wndidHons ed, very h.n'@h V‘ol’cagz :
o h—“(‘ﬂ’ §requenty  eurread-. According o ohm's law s currest
C1) flowing +hough o conductor s inversly properHonal '
—to < Fexfstamee CR) in obmls.

Mathe mat cally , T - €/ =.
The mesistaonce (R) o(f a Sample gf thDaLMDu.g mo.:fen'& .
haviﬁ fength L) g cmee SecHma arca. ‘a’ fs ¢iven b&f

&= P(Ya) :

where P f& wnttont g debend?s ubom  nature le wn dudor,
T+ 2 Known ax Spedifle wrosistance at o 8"“"2” +embem}um
“+he conduct Wiy J/P debend? uben +he Hybe oa‘i ong y
pratend @ +heir woncentsab on. /

| bl oS, Bae L Nte . SRV L RS L ROsER . SOSae o AR o (REGE L (SRl o SRR o SUEER o SRR . GRS SEISE . (EER . SR . SSUD . (R o CEEE . SEEE 4 SRS SEEEE L SSRGS o | A N b v -v -y v b A -y - b ), 4 ot A
O o A .. Bf . &as . e b2 — Y

P



RESULT .—”

Tasre ! Triration OdJ Hel Ux.u'na NaOH (—

s A Ty prn W e FEen oS3l . “'W

SERIAL NO. NO. OF DROPS OF NaOH CONDUCTANCE

(1) 0 033

(2} 3 036

(3) 6 031

(4} g 0:2%

(5} 19, _ 0«20

{6} 18 0:18

{7} 18 > 0cly

{8} 21 0«1y 7
{9) 24 Oeld
(10} 23 0:24
{11} 30 025
(12} B33 0-2%
(13} 36 033

[ ]
CALcULATION

Vi = Volume of NaoOH Solubon = 18/4™!
Y2 = Volume of Hel Solublon = Lo m]|

3, = s+rer8+h s¢ Nabd# solubiom = 0-12(N)
3, = s+rend+h oa' Hel SolubHom

1% doops of NaoH containg L ml of Solubmy

5 48

)}

m m 7 A g/'q_ ™) » %

= 105 m| cqi Soluh'o{

P o} s | oy



Vi= 105 ol
S| -~ Oe12 (CN)
Vo= LOm|
e Know -l-hod-,,
Vi) 2 \UnSs

= das MiSi - 1¢05 X 02 -
Vo )

= 06426 (N)

ISCUSSI0N «

(1] NlaOH s a Secondgy stavndard selubon ; so ™t |
showlol be standardized wi+h primary standord |
pxalic awu'd sgolubon uxa"d\a (Poomuﬁo. ViS¢ = VaSse

[2] No (ndicator fs wied otum'oxg +Hhe tHirvation of
Hel o.aou‘m:l: NaoH Solukon.

[3]1 TRus experiment fs more accurate a2 *+ g ‘
performed by a digitad wnductivity muer. Thus |
we can minimize humaon erood.

(41 After ploH*o'a +ho 8&@% ¢, olvops o(f’ NaoH Zolh
a,O.Dna X axis and wnductance along Y axds),
We. get +he valwo of NaoH Solulion. So the Stve-
n_g«l—h Of UnKaown HCl Soluhen will be moag.
aceurate +ham ethes Hizahom.

18] Ttirvahon 1s FQ?QFOWWQG‘ at spom —temberature
¢ 2s° - 30C) .

i



[ ]
CONCLUSI oMl >

The unknown strength o-& Hel s dddermined
by Stomdardized Naowr Solahon uwith hn_Lp 0& a
di&fi:aﬂ C,ohd.uc,Hij meter. Hene +he Unknnwn

sﬂenﬂvn 0% Hel s o-lzecu\g/
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COMPLEXOMETRIC TITRATION

S~ P

- / » '
AIM :". ‘.1':"'(";"'] nJ ('(\0‘("‘",) IR 16,08 ¢ ';'1"’".; ”,,‘," (,’
ﬁ(")(]ﬂ(\l(‘Oﬂ f’({ a H;‘W'.lo { fv', ,,./,qlv; ",rmg.},ﬁy '
’ o ;‘ /
THEORY > Havdnewr, 12 rh,s‘(mnl Ay anb 0T u,/j ’,"’/;/l’,/j‘
od watey. Bicasbonalel 'Yf an "'?] Conie. texspranrt

£ [
h(nr‘hmﬂ}', « Howevey (‘tnh)'m.vhz B '1::9{,}Jvif'ﬁ. 1t /.’N‘I,"V/',gl-

ﬂd ca g M Cange  hessnayend beyndgioss, « Hord wonder
(3, not saitable J’c'o wie, as betles Feed ontey bLecniir?
S'{' \(’(1(‘1 4o tho (Yﬁlﬂhf";ff‘l “" o0l 7 2lugis /‘r,‘jlﬁfg
V\q(ll‘{dao m{f X”’Q) ('hnf'yl‘la ﬁ,’ t,r‘;o).‘rgjf_'l'(,,r,:‘oi p/?{’,'r,py,:,}
2 ' ) J
575 chrmrox ﬂd o,xt)gﬂ'.rdn \'}, u')l!) % csent Hrnrj V’,n’pr;

3 ]
may also pﬂ)rlum undealvable Spetn er fm_ /;o),tm
due to Lt qeackion with dyes vihum wiirg iy

. } (4 a =
"{9'1“‘?. ,y:cl!:f)h!'?ﬂ . '”1019. fjr,&"-("ﬁ)'{a 0/? o,',r"p}’g PA /o;/-j
.
tmpervtart » 14 orolrs 4o uie oy .-;',?&_-nr,",/} Lrocedy,

”

-l(jb(’, 7; f‘_Y'Pf)’l’ ('(! P)N‘(‘N-le T‘l"’o‘},’ })“, V"’/'/'Jf. nJ

k\\\

¢ (8 ’ P
bTQw,qu_l‘;H@.; cornplexomotaic ?_1'}m+\'m' g oo, ©
~+he. best e tho s «f()'( bioval nesr. estimaher

Hany gt ady (foum ensmblew s unth  Tush '(Cf‘l%ﬁ_f.". uokack
contain appsopriate Jigands . EDTA {7 oro Sush yongest
which forms complexsr with rpetalt In “+he. foven f
fle disodium <Satt , P+ 12 wied 4o edtimote ~atL g wqt2
tons » Discocfation constant valugs ‘ndieate 4had € L:L.
bebaves Ifke, a dicarboxylic asfd s Tum ”'/f fts corboryl
awuh& a¥o, ch-'mngfﬂ aasdic +ho, othey. 450 'b;jd—m/qp,,j‘
aAre. W,leﬂﬂar\\ rLU)u'nf? enmpbles ,Fr'gpr;q}fm;,. -
Tosuzahen "(f 'y, enrrlex
(\!_g‘potncb\ o thoe pH a/-f ttie. zolub'en ¢ Hence fr ~ttus

I
1
i
I
I
I
l
1
I
l
i
l
I
I
I
1
l
l
i
I
{yahon pH senaltive, 1ndicaters are, 1yge . :
:



N

dIn thiz estimahen of cat? ond Mqt? f+h EDTA, om azo-

ye called Exrochrome Blak —T CERT) 2 wed ar an fndd-

cator « This forme O mtal fndicator wmplex «he stabdl
c«d which 2 Jdpwer +hon +hat Gd +he metad EDTA comblex. .
The Sclabon fa faitaly red » As dhe +Hrahion progresses
e mutal fens form more Stable complex wth EDTA ,

Hence +he §ndicator anuonsg aoex ~+o +he Solwhoen nmnf
+he colour changd from  wine wed to blue at —+he end
Peint « since +he achon of +ho fndicatdr of formabiem
ef metal - EDTA combplex 1";5,30vemu4 by pH hence {t is

Kept conttamt by d.dcb.'na o Suwitable buffer (_NﬂfcifNHL'OHj

Ccatt ex Ma""":{ ¥ EBT —s (Ca or F’la EBT) complex.

:

(Tndicator)  ( unstable complez, wine ved colour),

J/EDTA

[Ca”m Ma'” EDTA] Comblex, + ERT
( stable comblex ) (Blue)

HOOCH,C
- CHyCOOT Mot

+ N 00CH,C / AE gib
[EoTAT

The quick complex amd ome step fnteroch o of Fnter-
e en @dﬁ Poly dentate .b.aorbou with  mutals te yledd
stable complexed , '8 the princbple o(-f these Wmplexo -
mutric HiraHor fn which metal ™M solud one ave,
Htrade d aﬁcdnﬂ-l: +hat of polydentate ,Udcmd,g

:
1



J

i APPARATDS >
e Pipette (50-25 ml)
¢ Purette

o (Reakey (250 ™)
e Corucal CFIMK

REAGENTS [—

o Tap water
¢ EDTA Solutom
e Eriochmme black-T (ndicator

o Calcon "ndicator
o Buffer solution

PROCEDURE —

¢ Determinatien of totad hardmess !
50 m| czf water Sample 13

taken n as0o m| tnicad Jlask « Lml of buffer seluhon
s added 4o it «Now a pfnch ef EBT indicator 2
addedr The seoluben becomes wine ted « Now +he Seluhoy
L4 Litrated ada,inz-t- 0+0L(M) EDTA Seluhemn . At +he end
pboint +he colour chcma&S From wine red 4o blwe o The

tftraton 13 vepeated Fhice +Hma omnd mctdh'?} f# noted.

& De)gmi'naﬁm ozf Caldum hard nesg *
o The calcdum hovrdress agf +he,

havd water Sample was  determined by adding 12.8S ®|
a(M) NacH seluHen to aSm| water Samble”, shaki
nd kuping for Smin e preupitate out mﬁcomp_
completely - the resulhing Solubon war Pinally “rtrated
odajm{: Staendard EDTA seluh em tui'va Small, amount of
indlcater « The end point war ebserved by +he

calcen
colour change @som bink +o blue . The protess I repeated —uice



RESULT AND CALCULATION —

TABLE -1 . DETERMINATION OF TOTAL HARDNESS —

VOLUME BURETTE VOL.OF

NO. | W OF READING EDTA CONCORDANT ”AR?,:‘ ESD

OF | o R SOLUTION READING o
oss. | ¥ A“l‘l(PEI;QE CONSUMED (ml) P

(ml) INITIAL FINAL (ml)

{1} | 50 8 13 13

{2} | 50 13 96 13 13 260
{3} <O 26 9.4 431

1000 ol ( AM) EDTA Soluben =

1I3m (€:011) »

e

d00 gm of Cato;

” = 100 x13x /01 X 1000

|)

-
—

400 x 100

13 ma' o} cacy

50 m cf Haro wocdes contauint 13 ™4 Oj‘ caog

Aoeo m]

7

” "

13 _
-fs"—é X{00T

= 260 g of cacny

Heoce, The +otal Hardl ness o& water Sambdle Comialn
= 2,60 Pbm




4

1000 ml (1N) Mohtls saltd contaun 5'68 0} pe+2

foms C4AN) —— s¢ x40 2 of Fet2
41000
4o m8 (Sy) (N) SexloxSy
1000

56 x10 x3, x 1000
41600x10

Tn 4000l So(N)

= §6xS; g of Fet2

— 56 x0:09¢4
5.264 q e cé Fet2

(1

DI’CUSSION ¢

(4] Osxidaton weduchon +akes place S.'muMonwulg

fn +Hheg ezpc_‘ri’mﬂni'-

(2] KMnOq Solukion & Stamclarclized with +he help
gtandord Oxalic aetd u.’a"!a +he foymudla
V_{SJ_:VQ_S‘Q'

(3] KMnO4 aus a3 o Seif indicater in +heg experment

[4] KMnOg ads a8 o s+mr82 O’U‘oliz-l"g cxauxf N

Prasence of HaSoq4 +hut HaSoq. ‘& addud Pn +he
Soluh .

(57 strength of Mohrk salt Soluben s dutermined with

3+<m§ardiad KMnO4 Soluhen uﬁea Fermula
V1S = VaSa #



. [6] wWhen atl +he yoduer agent has been Oxidized
them +he excess alvop 0(f «Mn04. yosulted ©n charge
od? +he. colour.

CONCLUSTON 3
The amownt of Iron preseat in Moht's
Salt soluhon 8 Se264 a

[ A

Py anad anadh Gl - el aad o el el oo



TABLE-IT ¢ DETERMINATION OF CALCIUM HARDNESS ‘—

VOLUME BURETTE

NO. OF s 'EDA | CONGORDANT | HARDNESS

OF | SR SOLUTION READING i
oBs. | SAMPLE CONSUMED (ml) Ppm

s INITIAL FINAL (ml)
y

Ml 25 | o 6 ¢

{2} | 25 6 12 B 6 240
{3) | 25 19 18-1 6.1 | |

| f
4000 m] (M) EDTA solubon = Loogm of cacops

6 ml (o0l M) » ) oo X6 x+OL X 1000

i

/—‘

P “d000 X100
= 8 ma Of CCLCO3
28 o) odl hard woater contalng ¢ ma o& caCeg

lceo m|] o » )
, £ Xxiooo

28

= 240 0’& Catpz
Henee , +he calaum hardnus cae water " Sample iz 240 ppo.

There +he maawn'um havdnegs G‘If W adey Samble, s
= (260-240) pbm
= 20ppm ,

L s 24 md md ed . ed . ol B B BV ia Vi Ve e e e e Ve Ve e e



DI SCUSSTION J—

(1) NHgel omd NH,0H - budfer solabon s added 4o maintain
the PH od the yoaion medionn af o which 18 a

brove quisite Por Formakon 0& medad - EBT Complexes,

(2] After additiem qf EOTA Seolulon stable metal -E0TA
complex s Losmed. Thut Free EGT iz 7esperible
(fob the blue colouvahen czf the  Seluhon after +he
4tliaben 12 Over.

[3] Ca?t-EBRT Qowwex. 15 Very unsgtable , So that we ccm"{-
gut @ shawp colour change. at +he endl priad .
1hur(fm(‘ 0 the Pfret step, colur c,hm8£ at +ho
end paint t'dl +he Hirabhon 2 mcu'nQa Mpm&ible
fov the Mgq+2_ERT Comblex . vorthout Ma ot Ltd raden
18 a0t bctss'noble 1) EQRT indicador

(4] In the Sewond step, Mgt g avemoved ag M (OH),
Se pH become h‘éhu, +Hhom (4, ond Tn —+hig pH ma_g
metad EBT indicator f&8 adt Suwitable . So caleon
micator iz wed, adually caleon retaing 45
blue celour up 4o pH 13 in ontrart +o pH 41 Povr
EBT. ‘

L L 4 ta fkA ek el en em . B od . ed. Wi e e OO Cha e e SSa 99 95y S8 SN



CONCLUSION :

Total hasdeess of wader Samble = 2,60 ppm

Caletam ham’nesg of tap water Sample = 240 ppm
Maane%mm “hordpess of tap water = 90 ppm .



TITLE ¢ CparacTeERISTICS OF TonegTEN
FiLamenT LAMPS.

OBTECTIVE? To shudy and dgaw He following
C‘J«MM"@LE&L“@ od —ruhggpek FT,ENM!UJ" L amp -
) T. Vollage. va L L
IT- Resislanes va. Vofloge. .
IIT. Vﬂﬂ"‘@& Y&. Power.

APPARATUSS " /

SN Appasakus NowsiAppmtolusTrre|  Rovge -

1. [Towslenlowel A.c | 230V, 110w .

oo E_Aww*_%_'_,__m_-_r | 0-1A/2.4 |

3. ; Voﬂmtz.l:ea___:_,____JYl;f_[‘ 4 .___C_D_-.j.éav/:f,dov/g 05\/

/ &, #\;aﬂmltez_ | Bbyhamo [ 0—[S0w/ 300w /boow
| 5 |Vatae | Ac | 0-2%V

THEORY & Thete ok2 two lypes of fawmp8 cobichote

fre Common UBR, Onz 13 frfamaent fow.p and M othesi8
gaseonsd dischokge !O\MP- Tha Jtlowast ,fexmp)s oA e. Theaw-
dezant fampB. e.9. cotbon , Lugghen—ate . The f1famed |
of Wuee iﬁhﬁpﬁ » whawn fhealed duz b elclsic cutirad,
ewilts vadiakions in vigible gpeclsim .

o —




The jfﬂo\wh} of Thcf’.ow:cl?e,_se_m} famp 12 moghly made
of lunpBlen wige whose wdliny pofwk 128 34o00°e-
At W—”ﬁ_lmax wog KNG volltagl ; "The gf)?o\mp.,l-' ot e~
il 92t8 fionted b Ve foh laumo\}u&ﬁL ownd

ewits while fight . The J’r}?mw& 2 made T e
contedn o QOh%f?ﬂ—f-ﬂ“%%\n

OS’ hﬂﬂ_— _?‘ikmw}\/!" ?\'\ = ,glﬂOﬁIZ-l'm gpacﬂ- O\‘“fd' 5 E‘h‘:ﬂf’g&

in o evacwaoked oloss L Yo
0\9~ 0\9:" ,%u.cjf\ (4N &igt‘\ OPE&(}%’\@»

Lo of jiﬂmww“"\"no}w
Qoove 35V 0%

Llempenalute - U5 ALY M@ﬁ%
an TnetBeend , 2. o%een o72-
ok

25w 0% {i o d it a)r
h:#ﬁ.og@m 9 ‘o Qhﬂ\l‘:_ﬂj’_ “«ﬂ— !Tﬂﬂ\h«ﬁ\\/&' ‘o OPM— <
ond e lipve Pigher Luvnend/

ATy 2o oserdov-

k‘ig'nerz. Léwpé/Lo\\—uﬁﬂ—-
w otk c?-ﬁfé‘,i’:éhé—*y (_?h ha ﬁﬁhg_g of 12213 L»JO\H\')‘.
The. Ao 2iBkanes of S?Qmmﬁr I awgl?

congiderable wham Buwikched own - e kil YeriZlanes
of the Fifapent e cold condtlion con be maosbuked by

mu}hm‘:en__ 0% by i eder — Volbwmeh e e hod i+ Tha
}Tﬂmwﬂah} fl—@/’ffdﬂlﬁhcﬂ_ a}c ho};__ma,l. opeﬁ-a)ﬂ'hg' l:e,ynpg}iﬁ\w

ez difticwlt o wmeasure disectly ond 1% fone
l@aﬁ.c;,&a)récl by using Ihe Equouﬁ'r o @ -

R = W/Iﬁ'_ﬂ__,



whone , R = Rnislonesr fie  obhm  coban ot mak Vollese
™ opplied ocfoss |, Lowmp

I = Cuaank loken by H.,q_fmmp n Amperz.
W = Power lo Ha ,Qo\hﬂp n wakl.

;Bws‘r'c £eogon  of gebting ol thaool conduel feoked
8 tei%s Smistones . Roniglomes 1% tha phygical prop erly
of oo BubBlanes by Viglue of which T+ 0pPoBew Huaffow
of cwnawt thgough ft « Conduelosn offer fowet—%i&’ﬁhm.
Hoon Th.%uﬂa}ﬂ&-« - +

Expef?.i‘mhj" foave Zhown ok Mo ﬁ@,?_’,ﬁlﬁ'vf}y %
offected by e conducloAilB |empeanie « The %gsis-
hivily anck , henee , e Foiolonee. of yogl of Hia condu-

ching mateatals menager wikh thewote th tempesatuse .
The Aesistomes Chong?? with e p}’z_w'm&e_ Accoiding |y
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ARGENTOMETRIC METHOD

AIM - Determunation of chloride 2on n a 8a"ve.n water
Yamble t('j Awraen’comehn"c muthooal Cusc'nj chmomate

(indicatoy solubem).

Theory .= When silver nitmte soluhen 72 added to o 8Tmn
Solukon of chloride cpn+a)m‘:~8 feed drops ot fndicotor
Ck,CrQy), white silver chlorioe fa preeipited {niHally
[ Sfnce Kspc_Adcl) < KspCAa,_CrouJ- After &‘m’shinﬂ al, the
chioride fons at Agel, Ag® bindt Crog” fom 8 Poraz
a brick wed ppt of Aa,_CrO+ « Thes brick o wlour
indicated +he end peint.

Aaf + Cl7T — AdC|

White precdpitabeon

2Ag" + CrOf — AgaCrOy
Brick red predbitahon
APPARATUS 3 ‘
o Burette
o pipette (25 ml)
e Conical (Flcuk

EAGENTS
" A8M03 solubem (N/50)

o ,CrO04 indicoto¥
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T FT dhe wathed and oinaed burette with AHNQ’;CNHO)

Aolubeon.

(2] wWath “4he pf‘pc(h‘ with watey and 4hes #irse 1t
With chleride selubion « pibette Out 25ml  of
chtoviole seoluben fn a clean comnfead flask.

(3] Add 4 deops of KpCw 04 {adicator.

(4] Add AaNl‘\q From +he hureue’.,shqkn'na the f£lasgk
constantly « A white ppt. MM ‘2 obtained « After
+he addition of few ol of AgNOg, a red colour
appears in the flask but olisappears quickly upon

Shakfrﬁ-

[S] Continwe +he addition ovop bbt dep 1l a permanent
yeddish brown colour {4 obtained . Take “+hrce

Teadn'lka&' -
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[ante .+ DETERMINATION ©F CHIORIZDE 10N *—
| BURETTE NS
| V |

w. | T | READING VOLOF | CONCORDANT | AMOURTOF
| ‘68 | saupes | T AgNOs VOLUME