o9
/(.};,»e_ eawrm? jm n!mm/j

AAAAAAALN TSNP

\/\\\\\»\

Anown quanML( is called NMeasurement

'\ﬂﬁ%}ﬁ'ﬂg @‘S’&m@i‘sf" The  gnst ruments used for measurements are calita

mf'aéuring Snsh'um‘en/s

—The electrical QUam‘;‘/f(’S like power, Curre’m‘/‘ V(l/{aae/ Lesistance are to

be measured with {he help of mmsuriny instruments.

Necessary ~Lequiements i~
= With the introduchon of the tnstsument, the clicult parameters
shouldn't  be altered in the civeuil-

—s 7he tnstrument must and should consume less amount of power

clossification of  Deasung ins va,@cﬂ/; -

The measuring instruments are classified as fo[/ows

classificakion
Absolute - mshumen/s Ahitah 2970D0tq 3% Secondary Tnshuments
/F l A \ ’ J’:—\Z
luanomt’ r pry |
Ex: 'rangenhal Ga i A— ﬂnchCO&nj técording zjzfcgrar‘mj
| | JnSrLYum(’ﬂ/! Inshamen{g. ms:‘wm(’nﬁ
b £x: Ammeter, | Ex1 X-Y plofts B f:&'gy
voltmetey,
wattmeter

Absolufe 5nshumem‘5 7has€ rnshumem‘s are Lused 1n laboratories:

i,
The unknown Q(/an/v/y s measurm’ m r’f;ms o/ ms{wmm/ pammt’

ex: Tangential  Galvanome Jec.
Scanned with CamScanner
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apatude of meacm

(rconwlord 5n£hum€n/5 g gex el e
W‘ m,—}* Sh h S J_anda(d d’a{ 5 PO(n{fV
() 9ndicak 9mshumenfs » 9‘ Cor)SISlls Fobr* 4 caleulated
n IS 3
i  standard dial e unknown qua /"/
7he pointtr moves o ‘

£y Ammeter, yoltmeter & wattmeter (

} }o pmhiadal
s Ksmierifs i hich"at® Lmd*fff"'{ -“‘f ./;.ou ccd Jorn af O 7
a

@oﬂecord:r? nstruments i~ The unknown quan/.}? is. measuredg vecordyy (;)

n the graph w-rt fime-
e1: X-y: p[OH’CY'
A 4.1 . i
4t trshuntenky whtchts wed b meamtre Aie hold ety CMA?’ iL !: Jn[:f:

® Ynteyrating 95’&% The unknown elechzaly s measured OVEY a J

period of tme.
g' 576’@3 m(’/—ff lyoH - b:Lu o ben

£ssential requirements ‘o any | dndicaling Insbameohsi—
. syskem T
0 f:)e//t’c/-mg Tor
@ COf)HO/[ma 27, -sopposite direchn degleckiog fyroue v
@ E)amping - 70 avoid oscillakons
‘.
\\\ ]
\
&/@Qe,ﬁechna sysfem —> 9t produces dqelechna fovgue('l;)

@Con{yolm? éysﬂ’m — 9t produt‘f’S conhoumg f0f9u6(7>

® '@O”’P"f’a, System — 4t quoids the oscillabons of o pointer.

—>he d(’ﬂ(’(‘/v'ng torue adm? on the pointer to move in 'POK""NA
direction prom its zero pesikon. 7he deﬂeclv‘nj torque can be
Produce in anz of the ,f’oNOwina methods.

Scanned with CamScanner
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() hr’}a(anr/f( effect
(i) Elechastatic  effect
(i) Induchon effect
(v) Thermal @ f-fect

() Plagackic effeck i~

thenever & '
¢ a cunent caning conductor i< placed

uniform M‘agjnm‘v’c‘ field there exists a Joxce on the conductor . this

effeck 1s used in Ammelers , Noltmeters y Watmeters.

(i) £lechoghahic eppect:—
Shen e Chay?éd plates 01;’ Brou@bz‘ neayer there

exists a force. This Hype of efpect s used in electiostatic voltmelers.

(i) gno)u(‘/von /C;H(’Cf — et | L
- 99hen  AC Supry is given o the magnm‘s a}h’mq{m?

current plows ewhich cuts the disc- An emy ts induced in th. Risc
ts closed path, curvent flows 4hrough iy tnterachon of disc flud &
magnetic flux, the disc rofates. gf 15 used in gnduchiom type Energy

meters:

(v) Aissin ’mfrma/ e,/’ffo =
Wm o disStmilar materiale Joined Fogethts

these metals are mainkained with ditterent

om0 claged loop, l
in it and the cayrent eoill be

lemperatures, an emf fs nduced

Ploco- This curent s used 0 produce a tergue

Scanned with CamScanner
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) Contolling Systems-
| The Con{mlﬁnﬁ sﬂsh‘m provides contolling torque which sey,,
two fun(Hon.s)

h
© when  the SUpply %< removed, pointer brma backs fo original zero

POsi{-fon.

\9
‘ { PrOV df’ e n 'fl) kf ’*
1aeés QUQ/ 0] d OPPOSHLC’ ‘h?g(zué’ ma Poinf(’[ Q d(’ﬁn‘»%e

Value.
°? ”’f’%OC/S 1’07 Com‘:ro(lm7 sys&m
O $pring contsol metpoq -+ -
.?mv:}y contsol method. A o
ohes0”’ piv e v
@qui’ma Conﬁo mf)H,)OOI L g e ¥ \{\a(.u.ylv“;r‘(‘: <“'(t4>“_.f:f’:\\.‘;'3“\ \ X
SN e ~ \10*7‘ r
) O\ 4\.\”&% '&.Qq\‘:r d & ‘(e'fj;:y\' '}g P(
o Vo 4
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The contwlling dorque

3
72- - Eb% _*_@ N—m
12 L

—> woheve, g- yoang'& modulus of a material M/m"

b= Repth of Spting
t = thickness of Spring
L= Length of Spring
D = Redleckon

[T@-—K@

—>The  deflecting torque,

[Ta=kT |

pt equilibrium condition

=T
K 0= KT |
~Two|

(M GM contyol method ¢

¢ is used for vcwh‘(al!g mounted inchrument.

1 also adjustable ‘bul the scale is  non-unift

the contyol miabl

N\

\
Scanne d with CamScanner
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Z

@7
contiel —
waght e '
i R
\?L‘ = \‘ A
A & \\‘\\ N e
(r‘vx& b
[ ZRN
bY
,(
//U
Vo6
/,I’
u)(c‘-c ’/%
B
Noopsing @

—The conbolling forque
[TC = Wsing % IJ B

poheve k= wexg

con(—ro(h‘ng torgue  T.- K sing

Qeﬂech‘ng torque Ty= kI

M equilibrium  condilign
E:Tc

,
/
awn o M
NN

AJ\w)agm :Fj_': b i

@, Time :y,\d;‘«r,".{ et
@'l'n‘mnhn? Indeperaed
@ C(""‘\('lw‘({ o Gue +o YO
‘ {
\;rauj”‘j (;\}‘-l §ve ) ’r‘.’

@ 53’\‘,"[" Q@ 4
N UL Oy

%""’5:‘::1 ver| on s

- ~

@ 6(‘{('!‘ |"L?_(ﬂ-(|v*v‘-£f—\

© wotd o o oy
‘ ? ¥ gk N

‘:f\ﬁlkgl " g’_tl

neN-unif

smle i

www.Jntufastupdates.com

s
- F"‘-’ur,;- .
 gat? - 4 e ’,
’ﬂ
faunen o, g
VU0 LA
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Frof |

il He

Rifferences  between  Spring contyol ?Q %rath con
ph)[“) \'W‘;{«Y\

R "" t’n*t*‘;ff:)?&@’jw Ry s lfw }jw’ﬂ
»\ &'“L ) f"fr\ i3 y 2A
‘SP””E} Conho' J«pﬂ‘”‘ valhd ComLcol
Are WM™

J. SCO’C’ s um-foam Ve 9] TAO ’J-SCQ‘(’ fe, non-umfozsm |e.)’_[o(

|

2. gk 15 used tn all 9nsksuments 2.9k ts On{v used N Vﬂh‘(arlld

| mounded  Jnstruments.

5in 0

2. control wen‘gh# is fived i 3. contyol weif]“ s adjustable
, o | by adjwhay wSP%‘(rW
N This method 13|V€5 accyraie ' u.the Yead.‘ngg Jaken are nof an

|
|
volues: : L Caccurate  values

s-1his  method nvolues more cost. | 5. cocks istless

6 Leve(:’na is nok required | & proper levelling o }eczuired fo get

accuyate values:

Domping SysEms—
There are 3 types of Ramping szsh’ms

® onder damped Sas-l-t’m

(® over damped ‘st/s{(’m
(3 cn‘HcaH(«{ damped Sch{cm

j i dakes some
! b~ 9n this sash’m/ the pointer cill
Under &)Qmmny S%{S g
fime 4o eHle af Ainal posifion.
- ; y ish € laxy.
over Qampe d sé/s%emﬂ_ 9n this system, the poinder 1 sluggish & 12%g
very pQamp °
- osibom
bokes wore e o 2Hle at final steedy P
I fina
Cr}HCa//Z( BCIM/)(’O’ 533&3/\’72’ 4n thfs \S}fﬂ’-(’m, the pointe” placed at inal

5‘!(’0(45 POSI‘}I‘OD [a,;i&l((f fE ?(l;(k’(‘j.

Scanned with CamScanner
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 ———
The0e ()

" There ave thiee methods 4o provide the damping torque

1. A frickion pamping
9. oil [Fluid frickon Qampiﬁg'
3. Edd(lj current Boam

in )
Uit s besk 8 g /
v\@ﬁ

L. v Arickon Ramping -

Scanned with CamScanner
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= 9t consists of a light aluminium pistan Tn the air chamber. The
Clearance bekwcen M1 chamber and picton 75 very fess:
—swhen the piston woves oulside the chamber (fro motion)
putside ol opposes a piston direcbon.

—when the piston moves Tnto  the chamber | air 1nside 1s
COMPIESSES. vae,‘c{io)@) for to and fro motions ;n’shwn reciprocates

n the alv chamber. Hence, osctlafions ase avoided.

2. 3luid [oil drickon Rampingi-

?:; - .-; -'— -J; ’j‘
L7777 /////// '\\T
'ﬂ? |3h VISCOSl{"J has -ﬁoilowmg Properhes

AMZ Cr)?% Is acting as Q mnsulating medium for faner pas

(”) 9t piovides Coolmg

£s_

\ L ond

Cm)oSue +o up{hrusf of a o:l , the bearmgs are fse6 Psorv

P;,f.u‘- c
Frickonal Iosscs

—> ohen the vane 1s ro%a/v'ng 1he O’U’C’C/’}Of) i< oppo&"cf 5{7

!')?8") VTSCOS?% O?Ivoqfl’?CC’j #’)6’ OSCf//QHOﬂS are 0V0;O’€Ql'

Scanned with CamScanner
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3. EM}/ Cuwmi‘ @OM/)/” 0o

s\" :
‘ t*
Nw\
,,’--.q
’\ Q\Q’ (~\(\ /®%
N ¢
7
gy |
oL
e gprd N I‘!
[ 1 /!,
;T j |
\\u;i\cm““ rJ__ |
|/ 5 "
‘h

permqmﬂ/ " ’
Mognet oy
— 9t works on the denz's law o) Opposes +he cayce s
0f producina it-

— 1hen the s °
G’ISC s n YO‘!‘QHI’)% CO/)Q’,'HO") ?P culs Hhe magnd"(

Flux li’nCS) ant em¢ s tnduced in it. Risc is cloced path, hence

curvents are proguces. Th
S. 1ese cur
rents; are cafled -H—do’(/ currents:

—The £ (1
ddd currents opposes the votakoy 0 disc. :Hencc oscills®
are avoided. ‘ o
—> 3k Is the- sl effecient E cffechye me;h d }?@ mpify
6d o amp!

53 ster /&m\ | |
Scanned with CamScanner 10
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A (\C‘\‘\"‘ £
gg\u\\‘] oy s wnpd
4 P

far |
peimanent Mggﬁjf Mo\;iga coija_[pMMc]

= 7

0

—> This instyument js used Fov measuremnent of
‘ inciple.

RC Quankties. accuvately. 9k s operated by a motorifg Prnc

) | ° MmAfosm
i-C whenevey - a  cuyrent carying conductor s placed 0 u f

Wi&ﬁanC field, the conductor expeviences A& Lorce (o3) TOYQUC .

— The CO” % m()v'mg and magne{s are peylmanm/.

ownﬁ cosl 3os+uumeni :

Hence it is called permaan ’Magnd ™

7 5 ,
Q‘“""ﬂc’fﬁfd‘ : T*\ ( : /54 il : {
NGEA R4 {i L %
. IpS S
i Lz lI\ r/ w’.“.\\\
. Y
\\\A
Ny Core ‘ E
. "\Jf" 1 i
\u(Wo ) :
A,f'f(m'v
¥ :"‘."{\"
/\{‘M’\
INR R A .
/,‘;Y""
AT |16 Te —r Ady
Yt \
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l e t‘, b:)

’u(.ﬁ

\/r{}ll\\(\‘
‘\‘

¢ | «—Balonce weigh

v Pl
\n\- % bd\ ;\a”\
\/jb}'* et
gV

!

—> The dGH(’(‘Hﬂﬁ thgue B PTOV‘rd(‘d bU ]\’manehc eHPCL

— The ConJr-rong torque s provided b(«, PhOSpbbmbYo/ﬂ_it’ sp1in
(3

— The ,@ampma Horque 55 provided bd fd&v cuyvent do\mpmg_

— I the ot 3o civeular core T< Spherical tn shape.

— 3 the ot ¢ ;edangular} core Ts <a‘mdﬁ<a] 10 Shape.
—

Advan /@aggs:— fo voded #57
ANNNT
1. Sale s uniform

T dﬁgh accuracvd

\
;,MIUO

3- 9t consumes less  powoey 1-€-) 25)12w o Q.OD}uN

- Torque to weight (T/w) vako ,54%6 heoce Prickisaal
evrors are  avoided.
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“'\th‘\/(mhr?

1. cost of Tns fnumm)/ s ‘n‘(]‘»

3 [RUE g (\‘Wm\} of (\ur\a ) Cnors are I)m(lu(h

ST I nn'z’ saifable  far  meacuyement 8) 1HC 74mr;/if)m ),,,; f,‘
@\
oy . X ' (-
‘]\O\‘q‘l\‘ﬁ “/'\(\25’{\0\’ l\ol\?(‘

'lh‘(‘ (l(',flr(*h‘ng loique

F& = NBAT| nem

1\9’)(‘!(, Ty Q(’rlcclv‘ng forque in N

N = Number of luwns on a coil
B = Fu chnsiiv in whlm? (4) Tesla

PEEREN |
A =Area of cross-sechon of coil o
T = curent though he coil ip Fimperes:

G- NBA- constant [isplacement constant]
—> the CoAHoHing ToYque

tTC:KSG ' ) P2 g @

where/ K= \SP"'na constant in Nm/md (o7) NMllge‘jff"

3
k- Ebt
’ 14
— A }inal steady posihgsﬁ,
Uk Te

G T2 KsOr iz "
ﬁ)e:}lechf)n(@) (G :!-I

-”"> SCGM s uniform 7

6‘“(/ K:rs
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h ' AS A AT
mensions  10m™ Wghm i THEF um,”
| l

oo t+urns cayy
) uf)d ’ror Hlﬁ
| 75 00 o d @

CalculaJrG the df’f-lecg%

A pMMIC has a coil of d
Qi l}o;ﬂ s 015 a\blmﬂ- 9f the col

T T deflecking TOT4Ue:

)
i nm/deqree.
it the sming conskant (Ks) i 0:& X 16 / J

S{:E‘; GQiven Rata,
Avea (A)= 10mmy gmm
= QOmMm . T -} Pog®

-6 2
= R0 N0 m

9.
Flut Renstty §n the aiv gap (8)=0712 whlm

Number of {urns. CN)= 100

curfent (1) = 5mA
S5VIG A

Spr‘.na constant (Ks)= 08 *166 Mw{}degree.

¥omale:
— ‘Qe#ft’fﬁﬂ‘g "Torq,ué is given 55'
Ty-NBAT

- -3
= 100X 015 % 3o\uosx 510

T~ XU N-Mm

— Refleckion (@) - [Q_]I
K

MBA
Ks

Qoo ¥ 0415 % %0415 & §~10°

6 &\lto"c

= 30 =) 30 dearees

Scanned with CamScanner
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@’#76 -Fo”oUom? data vepers to a movmt fg’ voltmeter.

s 2 , oM™
. Qf ] o cotl= 30 MM A3 3
Lesistance = 10,000 {1 ; Qimensions of i
$
/m*/-

. : - 0:0% Wb
larns 6f coil= 1005 F)uy dens;fy in aif §op - 0:0% ¢

NO: O
3ind the depleckion pYodu(td

5priﬂ3 conskant (ké): 37(;5“6 Nm/dearsf

Po1 voh‘oge 0f §q0 volts. |
o L_‘
d.  Given Rata) T |
A o qne?
€= 10,0000 -0
= - Pl ) ' '\1\56
A= qOO‘I\IOGM _ ﬁ%‘ﬁ/ o NOSS
Q08 3 3 o*
e I o
N = (00 S ‘“0*0- ngt?‘;p
B = 0-0% conz ‘
Ko = 3916° nm|degree
vV = 00V
T" _y__ - /2_9-9— = O'Oi A
R~ 16,066
—_ 7;1: NBAT
- looxO'O%quo‘H[‘)“*o'oz
= : -6 -M
,d = 14y %10 N
o L G]I
n(6 = |+
5 Reflecho ( [&
-6
tyy Y10
ey
3%10
g - 49 deareCJ- ST 1T
T AL o i o e R R A 7 R
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(2 he f(’f’r‘de —forqm’("g) of ar oncﬁmmch”r varies as the scaly

Squays
E

the  rurrent pOSSvO? {hrouﬁh it. 3F a currm/ ofi 5 Amps pwdum a

deflechion of 90 degrees what will be dhe depleckon For cuvren

of 16 heps  when the Tnshrument (1) Spnng controlled
'31'“‘ (H)q[aw‘y Coﬂh’O“fd

s Given dalo,

" ;Cunm} (1) =5 pmps
L Qeplechion ()= 9o degrees

(1 5pring control methed i~

2
= Kr.I 5 Te= K, 0

Al C"(ZUr'/i‘Dn'Um

'l;] - 'TC
K, T* =K, 0
k(5" =K (90)

(ﬁ: 3.6 :K‘
Ky

— 3 Ly
'? d = K,I -2 TC'; K;_G
B |
= a6 (10) RUETTT
h—= 360~ n-
AF equilibrium
K, 12: k,_@
K (1) K, ()
= 36 %00

www.Jntufastupdates.com

b
v

=T
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an vaff(y contzol method -~
AT A A~ o~
']Ei': KIX / To= wsind

Ty = K% sin®d

At cquilibrium,

)
KT = Kasine
X IL: Sind
5

2
SING = 36 *(10)
z ’TY“'J‘r\ errey
In this control, T8 10Amp of curyent 1c applied, the

measutement s not possible.

W |
6\\\ S _ .
w7 Bt in pie 9nstumerk

The —fOUONin(? are  the souvces 0f ervovs
1. Jrickonal ervors

2. Temperahuye  errovs

3 Aging op agrel & contaol springs

'__?The fY;(HOﬂQ, ¢irors are ('O(AS(’(') due o "vmproper

bearinas.'[b\_gvo?d the fxickonal ervoss , 1), vaho wmust be

hha}\ ;

_— when the snstrument s under oPoraJma condibion, it
COUs&s/Pyoducg_g heat +o avoid —/empemfme exrovs s darge

c

series resiskance  eoith low Femperahure  co-effecient s

used Ffor V0'+MF¢PfS' [shunt yesishance for Avamed€rs

= Ag‘.{)a of ptrmanent mqand- and contsol ng;f’?S causes

0x }&»W{X
the evyove. o moaned 7 cocaK .3k produces less” dedlection .
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9f the contvol 5pn‘ng 15 wealken , tF produce Io\rge deplection, o

reduce  these errovs , proper maderial s used dW"”j Zm"‘““w’ﬂr*uﬁra

Pl {

Y (O\/'é} SYOH SW —

— Based on the wo:kina principle; these are classified
{

0

as two hdpes. o _, it ¥

@(?) MOV;ﬂg Tyon QH'YQCHDV’) —hdpe

@ (i) Mov‘mg Tron Yepulsion Hype.

\’10\”
o % | N
‘ 1{ ! C\\)L | i

1
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_> 3 works based on Porce o} aMwackon principle i€ whtnveve

jren piece 18 Bcuabl- nearer 4o *ht maanel it aHvacts-

—>7he detlecking doxgue s produced by fosce of alrackon.
—3> The ccnﬁcllina foxque s preduced by either spring contsol
{e:)C\mi"V contsol method. |

—3 The Qamp;n(c{ '[-wqug s pxov}ded b(L/ ‘74';?7 791"((7'.0{) @amping

——> gt s used for Ac gquonhhe-
21\”\ |
ﬁ’que £quation of MI- .Lw/eyiéw
Consider small increment current. supplied to o coil
of the “nstyument. Due to this current, the detleckon 35°de o
the de,eledin? hrque 75 T - Hence, the mechanical work done

*. Wechanicql workdont = T+ dO — )

|} -

let 1" is nthal curent v@" s de;lechm

. 3'[\[:11101’%6 ; i EfE fovest Crora 3 Mefean
"L %s  gnduckon of coil | #:‘
. :‘ \ o o 0\ ™ P i-“.. 24§ " H‘ “‘a }T"'\‘ mr (

dI cbange N cum’n# | I

de = Change i de,elechon
dl - chan(?e N gndud’ana:

fQue fo 'qu Cba-nge O# VO 1‘036) #)5 C(Aﬂfﬂ% 7(7;76086‘5-

i .. il
—> @= _(j_’[l.jj /'7\10“‘;5‘-“1/\%@‘

or pdI +7dL ———@
- T 3F dt
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= Lleckical —Em’rw input

)
|
—>The -Energg stored sn a coil 1s __ZLLl

L(L4dL) (I+d1)2

— cﬁange in stored —Ener?y

>y (ofrsar] - L 4T
hQ_
L [L+dJ [I + zIdI*cU ] -5

| .i
2 dIdL—P’dhﬂ
'-J_}/I2_+ Azdz_-# /dl +.L:zdL +2

2
%

)Nfglechn(? ")13;)67 ord(’r -}erms

= LIdI —%_~ o’L ——?@

Flectical £nergy input = _chpmge 5 5{0;6({-1@,)“% Iechanicol

wor KT,
LTAT 4 2°dL = 477 #1801 4 Ty.do

‘.l

Y

2

L Idl= . do
2N |~

i

ﬂ,/ ad
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%)
—> (‘onlmllinf} Torque I = s /f
> 6‘quih'[nium condition, U Te

LT dl o KO
- de

- ~ 7' dlL
(,.\Bef}echm 8) - EL',‘Z o5

. ol
\ °5 1\/8”
@ The Tnductance ot a mov;na Tron instsument | 3 5 d
- od ian

73 dé,HPCHO") 0N yo al

Iy
s JQR10 e

]

L= (12 +66-0%) 1H  where "0

70(/!0%.
kon . the &pnfg constant

from 110 i cuyrenk of B Amps
e defleckion For & T T
calculatt R

e\

K

91

silt Qiven Rata,
= 2
/= [zz +6'(9~(9jﬂ}4

K =2 18\/\166 pm/radians

- Replechon(g) = L db_

d0
g x@ oy d(it6s-0")F
T T 46
._{7(6'0 X(6-26>”b
Z QY
~20 3 Ac
9.666[6 o] ““\%o
/} |
e = 16 5:3320 \\//__,__
o= L
o ;.S?c”‘lﬁ:
g: 2.526 radians. ’ .,v,u.,;.'-’ deavers
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2

2. The Inductance of a movmg o inskrument s given b}/
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1+ when he instsument ¢ undey wo,kma condition , heak will
be produces . This heé} vaises the Hmperahwe"ro avoid these
temperrors, C‘Or' ts comected with vesiskance of lowo temperature
coeppecient - '
shay nagnehic £ie)d Lryor

5.

oubside ﬂux eHeck the usepul Pludt.so the

deﬂé’Chﬂ% +0¥‘Zue 1€duCé’§ wh,c‘\ Causes eyrors 70 QVO:d Jh.s)

insksument Is  provided with sh;eldma (or) Casing

s-dhysterigs grrer-
phen  the nstsument- s supplied with AC Suppft]

ds undergoac. maaneh’m#on and @emagneln’_mhm <9k 3 caned

3”(1){S+€r?6i$ effeck.  For czui’ckgﬂemagne/ixaﬁ‘on small on pieces

are qtached 4 coil.

By curpent Lo
Tf)f’.S(’ {d(’p;"rﬂs, Of).-}hé’ ;—ﬁr@uency QYY Bl N é—
3“’?(1(’0(3 En«oy - '

=>vhen Jhe 7f1ec;uenca C},qnaes [h znfL] Yeafﬁame

Chanﬂf% Cuﬂfﬂ* (chyfage QC;IPCI'J{)({ _f_orqu(, (Td) de(/easf-s “,’(

e
Scanned with CamScanner
25

www.Jntufastupdates.com
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