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Electrical Measurement & Measuring Instruments
Tutorial Sheet 1

A current galvanometer has the following parameters: B = 10X10 wb/m’?, N = 200, I=
16mm d =16 mm, K = 12X10? NM/rad, ) = 50%10° Kg-m? , D = 5X10” NM/rad 5 . The
resistance of the coil Is 120 Qs. Calculate (a) the deflection of galvanometer in radians
and in mm when a current of 1pA flows through it. the scale being 1m away. (b) the
current sensitivity (c) the voltage sensitivity (d) the meghom sensitivity (e) the
frequency of damped osclllations (f) the perlod of free oscillations (g) relative damping
(h) the first max deflection () the logarithmic decrement.

The following data refers to a moving coil galvanometer whose resistance is 460 Qs and
a resistance of 1970 Qs Is connected In serles with it. Number of turns = 250, flux
density = 0.1 wb/m?, control constant = 0.15X10°° NM/rad, dimensions of coil = 30X30
mm, MOI of coll = 0.2X10° Kg-m% Calculate (a) the resistance to be connected to
generator for critical damping. (b) relative damping (c) logarithmic decrement (d)
frequency of damped oscillations (e) period of undamped and damped oscillations (f)
first maximum deflection.

A ballistic galvanometer has a resistance of 150 Qs. and an undamped period of 7.5 s. A .
steady emf of 3.5 mVproduces a deflection of 210 mm. Determine the quantity of
electricity discharged from a capacitor if the deflection produced is 750 mm. The
relative damping is 0.8. '

In an undamped galvanometer with a periodic time of 10 s, a current of 0.1 mA
produces a steady deflection of 150 divisions. Find the instantaneous quantity of
electricity to produce first swing of 100 divisions. (a) when the instrument is
undamped (b) when the instrument is damped so that its logarithmic decrement is 1.1.

The constants of a galvanometer are , K= 0.23X10"® NM/rad. J = 0.18X10° Kg-mZ It is
proposed to increase the periodic time to 15 secby attaching small weights on the light
arms fixed to the coil spindle. Determine by how much these weights must increae the
MOI of the coil.

The coil of a moving coil galvanometer has 330 turns and is in a uniform field of 0.1
Wb/m? The control constant is 0.2X10°° NM/rad. The coil is 20 mm wide and 25 mm
high , with a MOI of 0.15X10°® Kg-m?. If the galvanometer resistance is 200 Qs, calculate

‘the resistance which when connected in the gal circuit will give critical damping.

Assume the damping to be entirely electromagnetic.

Scdnnea witn varmnscan




| W iskamce : s atonce -
J ' : W U (oA
I gy ruesadalsy @b Qg U /NECOANDI

d
' coune Anadl \/gbta?z,; I auscamt  dxauon l}uﬂL Hhem
duop « Oaoch Amall | s Qoalk S P, houues

/fhw. ' dloassdeed 8 amngdL

Scdnnea witn varmnscan



. I ) S——

Tople _ o Date —
, e —— e S—
Cowsesc iom,--f:’_:_-_‘f-f_zﬁa-_',_ﬂ_ﬂ_\/.&ltwﬁ% framwes_ fﬂmﬁ
N — .- P e MT
S _‘_«1_: mnm\o.lbc f(gq_(;gr@m@, '! Ry
- AV veltmuelne S ianc
TVPES  OF INSIRUMENTS AL
Qs AmmeSse A eMomadds,
G pame  deet sussant (do only
1 Induefn  — mmmamag r (a0 omly
NI anma Tyvon ——\
v, Hob e LY
W) T Couple \ ac _and dc both -
UL Eluﬁrm;th:txb /
Vil Rool Mvc,
Vili, ﬂa,cl'fm Aunmm:naﬂn—/
Q) PmmC D AMMETER ¥l
The hante. moement & o - N
o de ol o a Y Ish
fume d' Avaonal gausndles 2,0 PR
Skt = i
Te Codl Wu/uim_a G}é s
Daat M(wamwdc 00 Al /amd% M{Jl A£an
pnamu{ \Mﬁtu Ao AL 312 IR
When  Ausdand  @hoalls thon [go mA_ /e b ke
Citrzen d

SCanmeET Wit canmocan



A
Topic _ Dato
ML ,,_ {le TO‘G* -/Lcu'.f.__ & Lo _Quseo F-\7(_.1A_/(.J’(/(JG o4d
" ( / 3
“t{.t.-uat\ o low  tearslace eatled 1Y S —
~Rabunt , Reb com be paldaled o follows
e A . _—”
e e imfenal Kaislonce ef  Codt
e T - CAttanl ﬁb lae W0 aguieeel
Reh = Reacalamen O Alusk: _
TIm o fsd suwenl 6 Gp 0o
‘; *Toh = A‘MJMF =
" Uk = Vv
o Relh = Xm-Km
Ren = T Rm
B Tsh
e = Y - Im
N - R—’V{f\ = T’W’\ ‘Rm
JT-Am
e Sl suotance  wned with o hagre manament '
b WY conusk  &f & LngTh op Conalaunk Apnp
anlane e Wit (e cose o indlidmtnt
Jg/il?mcuif_’o!@ _ﬂXG%Y@MMVIC‘L &/%%1
low  stogiskance:
MULTL RANGE — AMMETER
— i Lissandls Xpunge
.ﬂ:;jg;J ;*J Len %mdc amnmelio
M “‘df “‘ZT ol NP
N 2x\ineled Quat a_
\¥17dY _ numbese of dlwunt
- S Mol tod quﬁ;, oS
Gy Quilth:

Scdnnea witn varmnscan



. TN . WY (Y AN | [ ———, . G
0

Topie Date

&uf’cfl ‘g“ J.( a ol Ltﬁ((w‘hﬂ” /wq:(wﬂ - ,d(w(?ﬁh —
ke - byew - _bcfc:Lk f.w Lwteh Qo that e
movement Wil mot ke cdemoged Al oloe lod

A0 _.U/Jf__._Ql:\LCJ‘-l"f*:._L-___LfUAahQLLL__LZJ‘!WtLL e Konge

- L Chamged
UNIVERSAL R AYRTON __SHUNT
- X
’:"‘ 3 2

Sy |

Unbuaassad st - Ammim o fmﬁ
wdor an Mo et et o ' it fem%@a&
Td aduontoae M asnid oL [he Psciee 8/

l

WWLWWWWG

Uniwwal  dhunt J«mm on gk llant gpnmmn,
A‘n/mmw/ Aagie v\/w ’rbw@ﬂm lo o m@am

: 4‘15{/%111}

oOCdrinea witri bafT]SCan



Topie

| e tombunatwn_ofUre mele
. u;n\uuq‘\:_t(o_\_.L."&.__.ptd_,@ﬂcoa-x__
A &LL(L%L_.LU)_,()Q_ﬂiw.G,QLQCGfﬂ -

Dalo
DC  VOLTMETER P —
i g , SANAAM) . 7, A
. ‘ | : T A4
e Attes fedvdamee ’\ ~ Mudlipter ] 1
& Enown el \'\Luﬂ‘l'{pha)\,_\/__ B —— J\..frl,d‘i’.._
/ b

ﬁ:m_JCUlCQL_L._W_/”L,QdL___

The  aallpbese  fonads  cusoedl Hagcough ke

Ao et L dotamt exceed  fae value _gﬂ_‘?L %uﬂ.

acale  dofleclion S dus fueoends  The mmdvemond

B
/{}Yomfx.- ke me(:}r dﬂl/mﬁt%f,oﬂ

Im = Js = Lo d cusesant  of mafer
R = plomed  Jealdanee  of nolos QAU -

Re = mudToplwe  Xead lefmb

\y = Votfcm'e acupsy oflsc. A8 TIm.

\/ = PLU;U ﬂ(ﬂM%L NQM%L 0% U}WYVIM&

bl /. 3w (Rs r R
Rg = V- TmR
Im

L = VvV - Km

Im
Mﬂfp@\uw% Joelon e Vo Tm(Retfm)
. - 7
At Im Ry

m = ¥ RS/RYY\—

"Ry = (Mm-) Rm
Cotzzen

Scdnnea witn varmscan



Topic Dato

MULTI RANG E VoLTME rER

{Ljram e menlrﬂn /ngur({u The dalcmant Wil

9
The  addition of_o MNo’ o e MH}W( JL.LJ_L&Q

o norkable Mo’ o MM&@«L ’twmz

CENSITIVITY  0F  VOUIMETER

émwmmau i ouwwm a(uuwm

Jf\f;(,u/m.ii/o.U(Xa/vCL

A hoas  Qonadlie  aialbuvrent & woeund  toula

JJUUMM Bk Wik -

Mase  Auna e DAL ek WM haue ﬂj

ﬂwaz, oy sfavce Jn!U‘D?s( &L ound  wude

%WWMMMWM

L Roofomce g moliv 6 an ol (cafTon. e

§ Aﬂmmhuwgﬁ_ '\l@im@a WM\JM \L&

dmid 05 DV

Sy - L :_;L |V

oCdrinea witri L;a[ﬂb]

can



i Date

Svoocan alvo Ao waed oo he Calevtols,

“\.WQH.&_\[LIC’L TANE de  volk melose

Fatts g armnelo with —frges

\ ook auesgan  fnedwse meleyent Ve Jﬂﬁm
v - |xloo = loomv. = looxlo V.
VIR .
q + éR‘*
Va, o— é
d v, Te %Kg
s
\/"T,, z.,,\
c Ry
T 4 Im
v (7)Rm
] . !
\oltage  mullihyong Jacd@u oxe -
D mele = A
(o-lov) * m=zlo il [sxe vV
loo x I N,

Scarnnea witn varnscan



oS

Tople Date
-50v) —_— —
L ) PO Y U YL~ - SO
' oo™ I -
- _QO -1§0 V)
] Ma, = 35‘0 = 2400
loo x 1072
(0-500V)
mg - 500 = Ao20 3
Joo X107
R\ = (_\/\_\, R.mM TS Vi - Rm ~ M, Rm-Rm
= (o, —1) RW\I
Ri= Qm—l)loo = ' 900 L
Ry = V?—'\-ﬁm"Rl .
\Sm v )
= N —Rm - (m-1) AR
N 5
= My Rm — Rm— CMI“I.)QM
Ry = (Spo- log) lo0_- Joro® - doko

R
Scdnnea witn varmnscan



K

Topic Date
Ra= Vo - Rmo R o Ro —
S o e
| l Ko, (\'\ﬂq} m;)&ml e cem—— e
_ ("(oo - So0) |00 __-_;_4__7_20\(\(1 .
" lRa: Va o Bm- R -Ry-Rs
Im
14 ] Kq = ('mq‘— M3 ) Rm ,
o = (Koo — JS‘QE\ ¥lop L -~ 250 kN

\Jolhx%c WU[LG& maetftuoal
v = L = =
Im Ix o A

loog D]V

(0'10 V) R! = S\,r. V! = M
~ - |lomoo X lo - loo

- 9900

Cy. V {RMTRI\
ltyoo)« G - (loot A9c0) = 4cks

[0—-§0x£) Ry

-
—
—

(0-250\) WD\I > Sy -V - ( Rm + Ri + Ra)
~ i _ oo %aso - (/0D t 3300+ 4o,000)

=

=~ ook
fO_SqOV) ‘ Rﬂ‘ z S W = ( Rm + Rt Ry R% )_1,
> Jooo x Soo — ( joo + 9900 + {6,000 + 29,00
= 200 k.
@dzzw

—_— ) Scdrinea witn varnscan



Topic

Datn

LOADING  EFFECT T derdilivily of o de
\]()Lh\udh'( L\’; an \m\)()ﬂdhk &LU‘UM wlkom leQ_n_Luu,} oL
e Lox fox o etsclada  Antlage. mo.a,qunmmmk |
A Low Sensittudy melese oy g (gt
Xodengswhen l\lLCL(\LL‘V,utC& | vouc%_, oo

| seacstamee puecnite, dut ik i cosdawn. Lo
Hroduee very Untoliokle  Koaoiings m__%xgb_w

. %&uhuma_&uc_tu Fr.
voltmalor  wihoine Conneelod — oekons Ao

«bOLnfs N A Q,\L%mu Jodiiluse  Auccua Cu/t&_p‘_
nL& a Af/u_u»ut ot 'b@ﬂc,tww of e ook

The tillse Wik WW&M\MWW o
[he \mLXQLaa_ docap than OchJcLLLu 2dled bolasca

K.l was  Conngelad

Tnjsoffect s palled He <Ilﬁ0duu9 ek e

an u\g_{l'ﬂmmm/\i Latuod Mawmmuu Euu LO-UJ

& nmﬁ,\).hq, mmm

Scannea witn vamscar



	CamScanner 06-16-2020 10.39.28
	CamScanner 06-16-2020 10.40.49
	CamScanner 06-16-2020 10.41.58

