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15.1Z SOLVED NUMERICALS OF BOOK:

PROBLEM # 15.1

A galvanometer has a resistance of 3002 and it deﬂettq full scale when a current

o L0 mA flows in it. How can it be converted into an ammeter of range 10A?
Given that: Solution:
R, = 50Q I, R
_ _ R =-£t_8
Ig=10mA =0.01 A sT- 1,
I=10A
Required: = 9_0_1_"_59
R,=7 S 10-0.01
R, = 0.050)

. SELF TEST (1)

«

A galvanometer of resistance 50 ohm ‘gives full scale deflection with a current of
10 m A. A shount of 0.05 ohm is-connected in parallel to convertdt\into an ammeter.

Find the range of the ammeter.

PROBLEM # 15.2

(2012) .

A galvanometer whose resistance is 40Q deflects~full scale for a potential
difference 100 mV across its terminals. How can it be converted into an ammeter of SA

‘range?
Given that: Solution: ‘
Rg ~ 400 1. = Vg R.= .I_g_%é
Vg=IOOmV=01V g—ig 8 I_[g.
Requllred A 01 , _25x 107 x 40
R, =? ¢ 40 P 5.2.5x107
[, =25x107A

SELF TEST (2)

A galvanometer has, a resistance of 50 ohms and gives full scale deﬂectxon for
potential difference of 150miv. If the galvanometer is to be converted into an ammeter
reading upto 4A. What should be the res1stance of the parallel resistor used.

(Ans. Rg = 0.037Q2), *
YPROBLEM #15.3

The coil©f a galvanometer which has a resistance of 50Q and a current of SOOuA

produces full'scale deflection in it. Show by a diagram how it can be converted to (a) an
ammeter of 5A range and compute the shunt resxstance (b) a voltmeter of 300V rangeﬁ

and compute the series resistance.

Given that: Solution:

Rg=s50Q @ r _JeRy ® o Y .

I, = 500pA = 5x107A SO0 ST
(a) 1=5A & =
(b) V=300V _ R, = 3004_-56»
Required: _5x107*x 50 5x107
(a) Ry=7? Y sosx10t '
(b) Ry=? R, = 5999500 |




PRACTICAL CENTRE (KARACHI)
VISIT US AT: HTTP://WWW.PHYCITY.COM

vXIl-Physics Chapter# 15, Pa_ge#z173
SELF TEST (3)

The coil of a galvaniometer having a resistance of 50 ohms and a current of SOO
micro-amperes produces a full scale deflection in it. Find
(i)  The shunt required to concert it into an ammeter of 5 amperes range.
(ii) The series resistance required to convert it into a voltmeter of 300 volt range.
(Ans. Rg = 0.005Q2, Ry =359995002) - (2002 P.E)

YEAR 2002 P.E.
PROBLEM # 15.4

A galvanometer of resistance 2.5Q deflects full scale for a current of 0.05A. It is
desired to convert this galvanometer into an ammeter reading 25A full scale. The only
shunt available is of 0.03C). What resistance R must be included in series with the
galvanometer as shown in figure for using this shunt?

R R,
)
Ig A . ) - ', )
> > AVAVASS
I I R
~ Given that: | Solution: _ . : '
R,=2.5Q | LetR'be the equivalent resistance |R' :(—21%)63?&
I, = 0.05A - of R and-Ry c'onnected in series. - R'=.14.97Q
[=25A | R=R+R; ' R+R,=14.97
~ R=003Q V=V, . | R=149725 .
Required: - I, R'=LR, o , _ o
R =7 r= LIIR
\ I

PROBLEM # 15.5 ‘ :
An ammeter deflects 'fgll scale with a cutrent of 5A and has a total resistance of
‘O.SQ. What shunt resistance must be conngzcted to it to measure 25A full scale?

Given that: ’ Solution:
I,=5A R, = Tax Ra
I - IA
Ry=0.5Q SR, =2X03
. 25-5
1=25A ,
Required: '

Ry=7?
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.SELF‘,TEST (4)

A ammeter deflects ful] scale a current of 5 am

0.5 ohm. What shunt resistance must be connected to it to measure full scale current

-upte 30 amperes?
" (Ans. Ry = 0.010)
‘_PROBLEM # 15.6

XU-Physics Chapter# 15, Page# 14

peres and has a total resistance of

(2003 P.VI)

A moving coil galvanometer has a resistance of 5002 and deflects full scale with a

current of 0.005A. Wha

-figure to convert into a multi range ammecter having ranges

t resistance R,

R; and R; must be connected to it as shown in

of 1A, 5A and 10A?

—‘*“%—(‘ G )—
- R R, R;
T—/\/V\__-
o 10A SA 1A
_Given that: - B Required:
' (i 1=10A" @ R,=?
4¥g—_0-005A (i) I=1A (iii) Ry=?
Solution: » :
LR, . R
=17 O @R =R+R, (iii) RS=R,+R2+R3[_
() R,=R, | ea®M= Rt Row= T+ €q ()= R+ Ry + Ry =+
LR . g : g
e IR AN - 0.005 x 50
e = R =t o oo 0.005x 50 Ry 2005
: T | 00258 RR = 50005 | 00S02+Rs= =~
R - 0:005x50 | 00251 + R, =0.0505 0.0502 + Ry =0.2513
oo 10-0.005. ¢ R, = 0.0249.2 |

PROBLEM #15.7

A 300V Voltmeter has a total resistance of 20,000Q. What additional series
resistance must be connected.to it to increase its range to 500V? ' :

Given that: -

V=300V
R, = 20,0000
V=500V

Required:

Ry=?

Solution:
f,=de
. Rv
300
© 20,000
I, =0.015 A

X Iv \Z
R, =% _ 50,000
0.015

[R= 1333330 |
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SELF TEST (5)
"Q.1 A 250 volt voltmeter has a total resistance of 20.000€Q2. What additional series

resistance must be connected to it to increase its range to 400 volts? (2004)

(Ans. Rx = 12000 Q = 12 KQ)

Q.2 A 300 volts voltmeter has a total resistance of 20 Kilo-ohms. What additional
resistance is required to convert it into a voltmeter, reading upto a maximum of
600 volts? - S (2003 P.E, 2009)

(Ans. Rx = 20K Q)

Q.3 A 200 volt voltmeter has a total resistance “of 20.000Q. What additional series
resistance must be connected to it to increase its range to 600 volts‘7 (2013)

(Ans. Ry = 40,000 Q=40 KQ)

PROBLEM # 15.8

The resistance of®a moving coil galvanometer is 25 and current of ImA causes
scale deflection in it. It is to be converted into a muiti range Voltmeter. Find the series
résistances R, R; and R; to give the range of 5V, 50V and SOOV at the terminals as
shown in figure.

R, R, R, R,

+ SV 50V LS00V
’ vaen that: . SR v
=250 45 F(b) Ry=R; +R;
I—!mA—‘1x10A o v
(a) V SVolt - eq()= R, + R;=—-R,
(b) V=50Volt I, ,
(¢) V=500Volt ./ 4975+ R —LB— 500
.Required: - 1x 107 ot
(a) Ri=7 S 4975 +R2—49950 ‘
(¢) Ri=2 B - R, = 44975
| : (© Re=RiHR:R;

Solution: = B | eQ(I):>R1+Rz+R3_ ]V—"R
Ci R V 5 ) &
R, =—-R, \ A 500
Y _ 49750 + 44975 + R, _745
(@ Ry=R, 94725 + R; = 499975 :
eq(l)sRlz.}’__Rg' ; | Ri=499975-94725
: o [R, = 4052500 |
5
=25
o 1x10
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PROBLEM # 15.9 ‘ ' ‘

The galvanonieter of ohmmeter has a resistance of 250 and deflects full scale

with a current of 2mA in it. The emf of its cell is 1.5V.

=

(D

(i) What is the values of the series resistance?
11
(ii) What is the values of x connected to its terminals do the deﬂecnon of 37
and % full scale correspond?
(iii) Is the scale of the ohmmeter linear?
'Given that: " Required:’
) R, =25Q (i) R=7
I, =2mA = 2x10° A
. 1 V =1.5Volt
@) @I'=731, (i) (@) X, =2
! »
d)I'=7 1 (b) Xp=2?
4 ,
(C)I'——- EIQ (C)X3=?
Solution: ~ Ry R
() V=l R+ R) {o)- [RB
r= Yk,
8
I
R= ~25 »
1x107 « {H
R = 725¢) ls v
(i) V=I'Rg+R+X) :
R+X=—-Rg (1) @ _ @_f_m
IR 5 _ ; ' ) -
t=X2X 107 .
@ -5kl *
“1'=0.0004 A o
eq(1)=> 725 + X = L5__ o ‘ !
o4 -0.0004 I v
. 1 o 3 : N 1_4 2'10-3
(b) T= gxleo- (C) 1 —EX .X
o o '=0.0016A"
I'=0.001A . : 0 1.5
s L) =725+ X
eq(l):>725+X~ =25 00016
0.001 -

[x=18759]

" The scale of ohmmeter is not linear.
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-PROBLEM # 15.10
A constant potential difference of 25V 'is apphod across a uniform resistance wire

AB, 100cm long. Terminals are soldered to three points C,D, F on the wire respectively
16,32 and 64 cm from A. find the potential differences

(i) Vac (i) Vi (i)  Var @iv) Voo (v) Ve
(Vi) _VDF (Vii) VCB . (Viii) VDB and (ix) VFB
. A .
--/‘.;---;5 """ AN ;:\‘ """" Q- @
§ E : I6cm
§ E 32em -\L/-—---C-o-------,- ------- o ----- AT R
I 16cm § f
: ‘ — e D@-----c-toamenn - : :
s 64cm ':\ 5 E H
IOO:cm : H 48cm |
» 5 32cm : :
Given that: :
' » 5 v 84cm
Vap = 25 volt - 68cm  Fg-----c- AN I 77 ne oo
Las = 100cm : . ' . ' ;
VAc =7 VAD =7? E i . E
T 36em
Vg =7 . v : ‘
V. 4 v P S o
-B
Solition:
For a wire of constantlinear density
R = L XX . ! V ' 54 . »
Ve=lL (i) Vap= I Lar (vii) Veg=ILcp
v . Var = 0.25 x 64 ' Ves = 0.25 x 84
=1
AB
25 . o .
KNE (IV) Vep=1Lcp (viii) Vpg=1ILpg
100 : ' Ve =02 N Lo
[— 025 | c=025x16 ~ Vpp=025x68
S ’ o M=y
® zA'Cj (I) ggc» 16 ) Ver B ILer (iX) Ves=ILpg
ACT U X‘ y Vep=0.25 x 48 » Vs = 0.25 x 36
| Ve=12v . |
. (ii) VAD_= ILip 4 (vi) Vpr=1Lpp
Van=0.25x32 | yp=025x32
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PROBLEM # 15.11 '

A potentiometer is set up to measure the cmf. E, of cell. The potentiometer wire is
120 cm long. E; is the emf of a standard cadmium cell equal to 1.018V. When the key 1
only is closed to include the emf E in the galvanometer circuit, the galvanometer gives
no deflection with the sliding contact at €, 56.4 cm from A. When the key 2 only is
closed to include the emf E, in the gaivanometer circuit, the balance is obtained at' C,
43.2 cm from A. '

(a)  What is the emf E, of the cell?

(b) Whatuis the Potential difference across the length of the wire AB?

|
A VAT —
A ¢ J B
‘_IIH ¢ )_‘
,Ex o )
2
—] —< -~
e " ) Es .
Given that: .
Lag =120 cm
L, =56.4 cm :
Y Ly=432cf |y E=T1L
E=lo8y | - _E
Required: - " ' ,L’
: ‘ : - . 1.018
a) E»=? . - , I=
((b) Vag=? . L M2
R 1=0.02565
Solution: :
‘ E : Vap=1Lag .
L .
=t . Vap=0.02565 x 120
(a) Es L, AB X
- AB=2.828
_.i_'zﬁ
1.018 432
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SELF TEST (6)

Q.1 A galvanometer whose resistance is 50€) deflects full scale for a potential
difference 100mv across it terminals. How can it be converted into a voltmeter of
50V, . _ (2010)
(Ans. Rx = 24950 Q) '

Q.2 A moving coil galvanometer has a resistance -of 50Q and it gives a full scale
deflection for potential difference of 100mV. If galvanometer is to be converted
into voltmeter reading upto 50volts, what should be the resistance of series
resistor? (2000)

(Ans. Ry = 24950 Q)

15.13 EXTRA NUMERICALS:

Q.1 A galvanometer has a resistance of 100 ohms. A difference of potential of 50my
gives the full-scale deflection. Calculate the shunt resistance to read 0-5A. What
is the value of the series resistance if the galvanometer is to be converted into a
“voltmeter to read up to 250 volt? : (2008)

Given chat:
Rg = 100

-~ Vg=50mv = >0 v =0.05 volt
1000

a) I=5Amp.
b)) V=250volt
Required:
a) Rs = ?
b) Ryx=?
Solution: o
' Using Ohm’s law-,
3 V=]R . °
OR V, =IzR,
« V7005
A kit
R, 100
I;=5x10"* Amp. = 0.0005 Amp.

It

(a) For Shunt Resistance (Rs) - (b) For Series Resistance (.in
. I
Using R, =—2—R

-1 *
&
RSZMS_)(]OO T | RX=_2_50_-100‘
5-0.005 © 0.0005
R = 0.05 E Rx = 500000 — 100

*~ 4.9995 IRx = 499900¢)

Rs =0.010) OR [Ry=499.9Kc]

Using R, =YV--R£

4
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Q.2 An ammeter deflects full scale with voltage of 2.5 volts and has a total resistance

- of 0.5 What small resistance must be connected to measure 20A full scale?

Given that:
V,=2.5Volt
R, =0.5Q
I =20 Amp
Required:
R, =7
Solution:

From given statement

5 MW !
| R/ a
v ‘f\ '
s f\A/ Py

Q.3

(2006)
As '
V =IR
Vi =1|R,
LY 23
R, 05 :
[, =5amp (N
Using
1
R, =—2£-R - 2
TR )
Where
L,=1,=5Amp
Rg=Rl:O.5Q X
L2)y=
=05
> 20=5
(25
2115

R, = 0.1666

A maximum 50 milliampere current cafi-be allowed to flow. through a 19.8Q
coil of a galvanometer. The galvanometer is to be used to measure 5 Ampere

maximum current. Calculate the length of a copper wire to be used as a shunt.
' The diameter of the wire is 4mm, (For copper p= 1.6 x 10°° Q — m)

" Given that;

Iy =50mA = 20 A = 0.05Amp.
. 1000 ~
R, =19.8Q
1=5Amp. _ _
i Diameter =d=4mm=4x 10> m
Required: :

 Lengthofwire=L=?
Constant: p=1.6 x 10 Qm
_Solution:* '
" As we know that

. L
PR
or L=FA___ 4
Now calculafe “R” and “A”
As  R,= Ii“I; R,
OR R=- 0.05 x19.8

5-0.05

r =099
495
R= 020 ——

A=nr’ =n(£{-)
, 2

' 2 -3 \?
A=3.1415 (f—"zl—O—J |

A=3.1415x4x 10"
A=1.2566x10""m

Put all values in (1)~
0.2 x 1.2566 x107*

(2)
As

Gy

L=
1.6 x10™®
" -6
Lo 2.5132 x}sO
1.6 x10

L =157.075m]



