SOAL

STUDY MATERIAL: PHYSCS
PRACTICAL PHYSICS
LEAST COUNT 2 3

The smallest value of a physical quantity which can be
measured accurately with an instrument is called the least
count (L. C.) of the measuring instrument.

Least Count of vernier callipers:

Inside
jaws

Main scale

Vernier scale

Suppose the size of one main scaledivision (M.S.D.) isM
units and that of one vernier scale division (V. S. D.) isV
units. Also let the length of 'a main scale divisionsis equal
to the length of 'b' vernier scale divisions.

a
avi =bV or V:BM

a b—a)
—_ = —_—— —_ = — M
M-V=M b M M-V ( b
The quantity (M - V) is called vernier constant (V. C.) or
least count (L. C.) of thevernier callipers.
LC.=M-V :[b%aj M

Examplel:
Onecmonthemain scaleof vernier calipersisdivided into
ten equal parts. If 20 divisions of vernier scale coincide
with 8 small divisions of the main scale. What will be the
least count of callipers ?

Sol. 20division of vernier scale =8 div. of mainscae

8) [Zj
=|—=—|MSD.=| = | M.SD.
= 1V.SD. [20 5

2
Leastcount=1M.S.D-1V.S.D.=1M.S.D.- (g) M.S.D

= (1——] M.SD. - (—j M.SD.= §>< 0.1cm.=0.06 cm.
5 5 5

1
(- 1M.SD.= 0 cm.=0.1cm.

Directly we can use

LC.=M-V :[ﬂj M
b
= (Hj (i) om. = - em. = 0.06 cm.
20 10 50
ZEROERROR

If there is no object between the jaws (i.e. jaws are in
contact), the vernier should give zero reading. But due to
some extra material on jaws, even if there is no object
betweenthejaws, it gives some excessreading. Thisexcess
readingiscalled zero error.

Zerocorrection:

Zero correctionisinvert of zero error.

Zero correction = — (zero error)

Actual reading = observed reading — excess reading (zero
error) = observed reading + zero correction

Example?2:
The figure shows a situation when the jaws of vernier are
touching each other. Each main scale divisionis of 1 mm.
Find zero correction.

main

2(cm) scde

lllllllllll“lll”-l
é b [Vernier
scae
Sol. 5th division of vernier scale coincides with a main scale

division.

1
L.C.= Ez 0.2mm . Zeroerror=+5x0.1=0.5mm

This error is to be subtracted from the reading taken for
measurement. Also, zero correction =-0.5 mm.
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LEAST COUNT OF SCREW GAUGE

Sud Wire  Screw  Nut RefrenceLine

Ratchet

Sem  Circular Scale  Thimble

U frame

Pitch

SOMEIMPORTANT EXPERIMENTS

1

Least Count =

Total no. of divisions on the circular disc
where pitch is defined as the distance moved by the screw

head when thecircular scaleisgiven one completerotation,i.

Pitch =

Distance moved by the screw on the linear scale

e

@

No. of full rotations given

Note : With the decrease in the least count of the measur-

(b)

ing instrument, the accuracy of the measurement increases

and the error in the measurement decreases.

©

Precision of ameasurement : The precision of ameasure-

ment is determined by the count of a measuring instru-
ment. The smaller isthe least count larger isthe precision

of the measurement.

Accuracy of ameasurement : Accuracy of an instrument

(d)
©

represents the closeness of the measured value to actual

value.

ZeroError : If thereisno object between thejaws(i.e. jaws

(i)

are in contact), the screw gauge should give zero reading.

But dueto extramaterial onjaws, evenif thereisno object,

(i)

it gives some excess reading. Thisexcessreading is called

Zeroerror.

Example3:
Find the thickness of the wire.

If we put awire
between jaws

Object

Sol. Excessreading (zeroerror) =0.03mm

0

(i)

Itisgiving 7.67 mminwhichthereis0.03 mm excessreading,
which has to be removed (substracted) so actual reading

=7.67-0.03=7.64mm

Deter mination of gusingasimplependulum:;

A simple pendulumisan arrangement consisting of asmall
steel ball with afine string suspended from afixed point so
that it can swing freely.

Theequation for the periodic motion of asimple pendulum

asdetermined by Galileois T = 271\/Z ;
g
Here, ¢ isthelength of the pendulum, g is acceleration due

to gravity and T is time period of periodic motion. To
determine g, rearrange the above equation to get,

2 !
g=4n"—
T2
Procedure:

Determinethe timefor 20 complete swingsfor six different
lengths. (The length means the distance between point of
suspension and centre of the ball).

Repeat the time measurement five times for each length,
making sure to get consistent readings.

Determine the average time for 20 swings for each length.
Then, calculate the time of one swing.

Compute the acc. dueto gravity for each pendulum length.
Calculate the mean g and the % error in g for each length.
Precautions:

The oscillations amplitude should be kept small (10° or
below) astheformulafor timeperiod isapplicable for small
angular displacements.

While measuring the length and time periods, an average
of several readings should be taken.

The instruments used should be checked for zero error.
FactorsAffecting the Time Period: Thetime period of a
simple pendulum is affected by following factors.

Time periodisclearly afunction of thelength of pendulum.
Fromtheformula, itisclear that T oc [y  OF T2 oc ¢

Thegraphical variationis:

N T2 T
\Lwr |/ S V;
@ (b) > ! o !

Time period is afunction of acceleration dueto gravity.

1
TOC— or Tzocl

Jo g

Following graphs represent the above variation

T2
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(iii) Time period is independent of mass of ball used in the
pendulum. A wooden ball or asteel ball will have sametime
period if other factors are same.

(iv) The time period of a simple pendulum is independent of
amplitude (provided amplitudeissmall). Thistype of motion
is called isochrones motion.

2. Verification of Ohm'slaw using voltmeter and ammeter :
According to ohm's law, the current flowing through a
metallic conductor is directly proportional to the potential
difference across the ends of the conductor provided the
physical conditionsliketemperature and mechanical strain
etc. are kept constant.

V = IR, where R isa constant called resistance

Arrangement:

The figure shows the arrangement used to verify ohm's
law. It consists of a cell of emf E, connected to a fixed
resistance R and avariableresistance (rheostat). An ammeter
is connected in the circuit to measure current | and a
voltmeter is connected across the fixed resistance R to
measure potential differenceV,

@)
\J

(rheostat)

WW—

Ammeter

/.

I

El(cdl)
Procedure: Following stepsareto befollowed.

(@ Closetheswitch Sand note down the readings of voltmeter

and ammeter.

(b) Repeat the above process for different values of variable
resistance Ry,.

(c) PlotagraphbetweenV and| by taking V along y-axisand
| along x-axis.

\Y
(d) Slopeor gradient of thisgraphis T = constant. Thisshows

Vv
that V oc | A

\ 4

3. Determination of Young’s Modulus by Searle’s Method :
When a deforming force is applied to deform a body, it
shows some opposition. Thisoppositioniscalled stiffness.
Young's modulus is a physical quantity used to describe
the stiffness of a body. It is the ratio of stress applied to
strain produced, where stress applied is force applied per
unit area and strain is the ratio of change in length and
original length

Y:[E)J:ﬂ
AT AX

Here, F is applied force, A is area of cross-section, ¢ is
length and x isincreasein length.

Arrangement: The arrangement consistsof two wires. One
of thewiresisareference wireloaded with afixed weight.
The other wire is the test wire, on which variable load is
applied. The reference wire is used to compensate for the
thermal expansion of the wire. The extension in the test
wireismeasured with the hel p of aspherometer and a spirit
level arrangement.

Support

_____ | Spirit
c i 1D level
L |o ol |

Procedure:

The following steps are required to measure the young's
modulus.

(a) Using micrometer determinethe radius of thewire.
Using theformulafor areaof circle=nr2, calculatethe area.
(b) Measure the length of the wire /.

(¢) Note down the load applied F and corresponding
increasein length x.

(d) Convert load in kg to newton by theformula 1kg=9.81N
(e) Plotagraph of extension x(along x-axis) against weight
(along y-axis).

(f) The dope of thisgraph istheratio F/x.

Fe
(g) FindY usingtheformulaY = Ax

M easur ement of specific heat of aliquid usingacalorim-
eter: Specific heat of a substance is the heat required to
raise the temperature of unit mass of a substance by unit

degreeCelsius. Itisgivenby S— %@ where Qistheheat
m

supplied, mis the mass of substance and A6 istherisein
temperature.
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Arrangement: The arrangement consists of a joule
calorimeter (JC) with achurner C, thermometer, variable
resistor R, cell of emf E, an ammeter, a voltmeter and a
switch.

108
o Gl |
o [ XN 7~
JC
I

E

Procedure: Thefollowing stepsarerequired.

(&) Weigh the empty calorimeter with churner C. Thisism,.
(b) Weighthe calorimeter withtheliquidinit. Thedifference
in two masses gives the mass of liquid. Thisism, .

(c) Make the set up shown. Keeping the switch open, note
the reading of the thermometer 6.

(d) Closethe switch Sfor atimet and continuoudly stir the
liquid. At the time of opening the switch, note the reading
of thermometer 6,, voltmeter V and ammeter |.

(e) Calculate heat supplied to the colorimeter using H = VIt.
(f) Caculateriseintemperatureusing A =6, -0, +do........
Here do isthe correction applied for radiation loss. d6 isthe
fall in temperature when the calorimeter and its contents
areleft to cool down for timet/2.

(9) Let S, be the specific heat of calorimeter and S, be the
specific heat of liquid, then the heat supplied is

Q: m454A6+ mCSCAO
Q—mCSCAe_i[VIt j

= S, = ——m
‘ m, A0 m, S

AO

Precautions: Following precautions must be taken.

(i) Correction due to radiation loss de must be taken into
account.

(i) The stirring of liquid should be slow.

(iii) Whil e reading voltmeter and ammeter, parallax should
be removed.

Focal length of a convex lens/concave mirror using u-v
method:

When an object isplaced at adistance uinfront of aconvex
leng/concave mirror, it formsan image at adistancev from
thelens/mirror. The two values u and v are related to each

1 1

1
other. For aconvex lens, therelationship is Vot

11 1
For aconcave mirror, the relationship is v + Tt

Arrangement: Thelens/mirror isfixed on an optical bench
with a scale marked on it to measure the distance of object
and image. Thelensor mirror isfixed. There are two other
stands in which two pin shaped objects are fixed. One of
these is the object pin. This acts as an object. The other

one is called image pin. It is used to locate the image
position. When thereis no parallax between the image pin
and image seen inthe lens/mirror, theimage pin represents
the position of the image.

Procedur e: Following steps areto befollowed.

(a) Fix the lens on the lens stand.

(b) Place object pin in front of the lens. Measure the
distance between the two. The value of u will be negative
of the above distance.

(c) Place theimage pin on the other side of thelens at such
adistancefromthelens, so that thereisno parallax between
image pin and image seeninthelens. Thevaueof v will be
the distance between the lens and image pin.

(d) Computethefocal length of the lensusing lensformula

111

v u f
1 1
(e) Plot agraph between uand v and 0 and v
For aconvex lens, the shape of graphs obtained are shown.

1/v

@ (b)

For aconcave mirror, the shape of graphs obtained are shown.

1iv

1u

(b)

(f) Intheu.v curve, wedraw aline at 45° asshowninfigure.
Thislineintersect the curve at point P. PB and PA areparallel
to axes. N
Here OA = OB =2f. So,

OA
focal length f = Y

Precaution: Following precautions
must be taken.

(i) Both uand v should be measured carefully on the bench.
(ii) Whilelocating theimage, parallax should be removed.

Deter mination of speed of sound using resonance column:
It isasimple apparatus used to measure speed of sound in
air with the help of atuning fork of known frequency. The
resonance column is an air column closed at one end. Its
length is variable. It is based on the phenomenon of
standing waves.

==
I 235




SOAL

ODM ADVANCED LEARNING

STUDY MATERIAL: PHYSCS

A vibrating tuning fork is held near the open end of the
tubewhichispartially empty. Theair-column vibrateswith
the frequency of tuning fork. Asthe length of air columnis
increased from zero onwards, a stage isreached when very
intense sound is observed. At this stage the natural
frequency of the air-column matches with the frequency of
tuning fork. This state is known as resonance. At
resonances, the vibration of air column can be like any of
the following figures.

Arrangement : Thearrangement isshowninthefigure. It
consists of a metallic tube and a connected glass tube.
There isareservoir containing water. Thisis connected to
the metallic tube by arubber pipe. Parallel to theglasstube
isascale to measure the length of air-column.

o] \/ y 1e
f@

3hpl4

lr

) B

No

T X

Procedur e : Following steps are used in the experiment.
(a) Hold the vibrating tuning fork at the open ,end of the
column and start increasing the length of the air column by
adjusting the height of reservair.

(b) Determine the first resonating length 7,. This is the
length at which an intense sound is observed.

(c) Determine the second resonating length /,. Thisisthe
length at which an. intense sound is observed again.

(d) Compute the wavel ength. It can be calculated as shown.
FromthefigureA and B it isclear that

A 3
li+e=— ... i ly+e=—
1 2 (i) 2 2

Here A is wavelength of sound and e is end correction
(height of the antinode above the open end)

A
Subtracting €2—€1=E T A=2(ly—1q)

(e) Using the formulav = f X, compute the speed of sound.
(f) Compute the end-correction from equation (i) and (ii)
3\

A
li+e=—,lr+e=—
! 42 4

= 62—361—262 0= e:[gz_—23€l]

(g) Compute the error in end-correction by comparing it
with Reyleigh’s formula e = 0.6 R. Where R is internal radius
of resonance tube.

Determination of resistivity of ametal using:

(i) Meter bridge (ii) Post officebox

Meter bridge: Theresistance of ametal wire dependson
itslength, area of cross-section and resistivity of-the metal.

l
TheformulaisR = Pa Here, p istheresitivity.

le— |, —»e— 100-1,—»

Metre scae

—
Its unit is Q-m (ohm-meter). To measure itsresistivity, we
use ameter bridge. The working of ameter bridgeis based
on Wheatstone bridge principle. Thecircuit showniscalled

R

P
Wheatstone bridge. WhenaZg there is no flow of

current inthebranch BD. At thisstate, galvanometer shows
zero deflection.

Arrangement : Thearrangement consists of a100cmlong
wire connected between A and C. It istapped at point B by
adiding contact called jockey. Risaknown resistance. Sis
the resistance wire whose resistivity isto be determined. A
cell and a variable resistance Ry, are connected to supply
current in the circuit.

e
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Procedur e: Following steps are used in the experiment. vV 300
(@ Plugthekey and didethejockey onwireACtolocate Sol. V=30.0, | =0.020A, R=—=——=150kQ
point B where the galvanometer does not show deflection. I 0020
Note down the length /. Vv AR AV Al
Error;AsR=— . —=—+—
P R | R V |
b) Compute the resistance S using the formula = =<
®) P J Q S 03[ 01, o.001j
, 100 ¢ = AR=150x%1 300 0020/ - 0.080kQ
Here, P=pyjire X X] Q= puwire * A
Example2:
S— R[lOO—Z) In an experiment for measurement of young's modulus,
L following readings aretaken. Load = 3.00 kg, length = 2.820

(c) Computethevalue of S by determining values of length
£. This can be done by using different values of R.

(d) Calculate the percentage error is measurement of S.

(e) Compute the resistivity by measuring length and area
of cross-section of resistance wire S using the formula

s ?!
A
(ii) Post office box : This apparatus was initially used in
post-offices for measuring the resistance of the telephone
or telegraph wires, or for finding the faultsin these wires.
In post office box, the two arms AB and BC are connected
inseries. Each of these arms contain resi stances 102, 100€2,
and 1000Q2 a. Inthethird arm AD there areresistancesfrom
10 t0 5000Q2 arranged in U shape. In order to insert keysin
the aams AC & BD, the point A is connected to a tapping
key k, & the point B is connected to another tapping key k..

0O ® ® @ O ® ® @ O
1000 100 10 i 10 100 1000
10

Post-office Box

The wire whose resistance (S) is to be determined is
connected inthearm CD. The galvanometer G isconnected
between Band D through thekey k,, and the cell is connected
between A and C through the key k;.

ADDITIONAL EXAMPLES

Examplel:

Inthecircuit shown, voltmeter
isidea and its least count is
0.1 V. The least count of
ammeter is1 mA. Let reading
of thevoltmeter be 30.3V and
thereading of ammeter is0.020
A. Calculate the value of
resistance R within

error limits.

Sol.

m, diameter =0.041 cmand extension = 0.87. Determinethe
percentage error in measurement of Y.

If Y = Young's modulus of wire, M = mass of wire,

g = acceleration dueto gravity, X = extensionin the wire,
A= Areaof cross-section of thewire, ¢ = length of thewire.

Mgx AY AM Ax AA AL
Y = =——4—+— 4+ —
Al Y M x A
- AY 001 0.01 2x0.001 0.001 0,065

—= + + +
Y 300 087 0.041 2.820

or % x100 =+ 6.5%

Example3:

Sol.

In an experiment to measure the focal length of concave
mirror, it wasfound that for an object distance of 0.30m, the
image distance come out to be 0.60m. Determine the focal
length.

By mirror formula,

111 1 -1 1 -30
T eT o = = =2 f-020m
v u ff 030 060 060
111 -df -dv -du
= f v u £2 2 02
001 001

= df =(0.20)2 [ }:» df=0.0055~0.01m

+ —_—
(0.60)%>  (0.30)2
= Focal length f=(0.20£0.01) m

Example4:

The internal radius of a 1m long resonance tube is mea-
sured as 3 cm. A tuning fork of frequency 2000 Hz is used.
The first resonating length is measured as 4.6 cm and the
second resonating length is measured as 14.0 cm. Calcu-
latethefollowing

(i) Maximum percentage error in measurement of e.

(ii) Speed of sound at the room temperature.

(iii) End correction.

(iv) Percentage error inthe calculation of e.

. (i) Max. % error in e, as given by Reyleigh’s formula.

(Given error ismeasurement of radiusis0.1 cm)
Ae=0.6 AR=0.6x0.1=0.06 cm.
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(iii) End correction e=

Ae 0.06
= —x100= 100 = 3.33%
Percentage error o X 06 3>< 0

.0 X

(i) Speed of sound at the room temperature.

(,=4.6cm, (,=14.0cm,A=2(/,~(;)=18.8cm.

18.8
=f)=2000x—=376m/s
v=ria “100

(5-3; 14.0-3x4.6
2 2

=0.1cm.

(iv) % error in e with respect to theoretical value.

0.1-0.6x3

Percentage error = %100 = 94.44%

Example5:

Sol.

During Searle’s experiment, zero of the Vernier scale lies
between 3.20 x 102mand 3.25 x 10-2mof themain scale.
The 20th division of the Vernier scale exactly coincides
with one of the main scale divisions. When an additional
load of 2 kg isapplied to thewire, the zero of the Vernier
scalestill liesbetween 3.20 x 10?mand 3.25 x 1072 m of
the main scale but now the 45t division of Vernier scale
coincideswith one of the main scaledivisions. Thelength
of thethinmetallic wireis2m and its cross-sectional area
is8x 107" m2. Theleast count of the Vernier scaleis

1.0 x 10 m. The maximum percentage error in the
Young's modulus of the wire is —

F/A F ¢
4 Y= Ar=25x10°m; Y =
-5
A7 x100= 2 x100- 4%
25x10°

Example6:

Sol.

During an experiment with a metre bridge, the
galvanometer shows a null point when the jockey is
pressed at 40.0 cm using a standard resistance of 90 Q,
as shown in the figure. The least count of the scale used
in the metre bridge is 1mm. The unknown resistance is

R 90Q

- 40.0cm )
(A)60£0.15Q (B)135£0.56Q
(©)60£0.25Q (D)135+0.23Q

Ri__Re
©). X (100—x) (Balanced Wheatstone)
R 90 90x40 R X
ForR, —= R= ;

e JE—
40 60 60 ' 90 100-x
For AR, InR=Inx+In (100 -X)

AR _Ax AQ@O0-x) AR_AX X

+—.
R X (100-x) * R x (100-x)’
AR:[O—'1+O—'1] 60
40 60

AR=0.25Q0=R=60+£0.25Q

[4
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QUESTION BANK

CHAPTER 9 : PRACTICAL PHYSICS

EXERCISE-1

Choose onecorrect responsefor each question.
Q.1 The percentage errors in the measurement of mass and Q9

Q.2

Q3

Q4

Q5

Q.6

Q7

QS8

speed are 2% and 3% respectively. How much will be
themaximum error in the estimation of the kinetic energy
obtained by measuring mass and speed

(A)11% (B) 8%

(C©) 5% (D) 1%

What isthe number of significant figuresin 0.310x103
(A)2 (B)3

©4 (D)6

The mean time period of second’s pendulum is 2.00s
and mean absolute error in the time period is 0.05s. To
express maximum estimate of error, thetime period should
be written as

(A)(2.00£0.01)s (B) (2.00+0.025) s

(C) (200+0.05)s (D) (2.00+£0.10)s

A body travel suniformly adistanceof (13.8+0.2) mina
time (4.0 £ 0.3) s. The velocity of the body within error
limitsis

(A) (3.45+0.2) ms1 (B) (345+0.3) ms?
(C)(345+0.4) ms? (D) (345+0.5) ms1

In the context of accuracy of measurement and signifi-
cant figures in expressing results of experiment, which
of thefollowing is/are correct

(A) Out of the two measurements 50.14 cmand 0.00025
ampere, the first one has greater accuracy

(B) If onetravels478 km by rail and 397 m. by road, the
total distancetravelledis478 km.

(A) Only (A) iscorrect (B) Only (B) iscorrect

(C) Both are correct (D) None of themis correct.
TheresistanceR=V /i where V= 100+ 5voltsand

i =10+ 0.2 amperes. What isthetotal error inR

(A) 5% (B) 7%

(©)52% (D) 5/2%

The length of a cylinder is measured with a meter rod
having least count 0.1 cm. Itsdiameter ismeasured with
vernier calipers having least count 0.01 cm. Given that
length is 5.0 cm. and radius is 2.0 cm. The percentage
error in the calcul ated val ue of the volume will be

(A) 1% (B) 2%

©)3% (D) 4%

According to Joule’s law of heating, heat produced

H =12Rt, where| iscurrent, Risresistance and t istime.
If the errorsin the measurement of |, R and t are 3%, 4%
& 6% respectively then error inthe measurement of H is
(A)£17% (B) £ 16%

(©)+£19% (D) £ 25%

Q.10

Q.u

Q.12

Q.13

Q.14

Q.15

Q.16

A3RY2
A physical quantity Pisgiven by P =—C_4D3,2 .

The quantity which brings in the maximum percentage
errorinPis

(A) A (B)B

(©cC (D)D

The number of significant figuresin al the given num-
bers25.12, 2009, 4.156 and 1.217 x 10-4is

(A)1 B)2

©3 (D)4

A physical quantity A isrelated to four observable a, b,

a23

cand d asfollows, A = % , the percentage errors of
measurement in & b, ¢ and d are 1%,3%,2% and 2%
respectively. What is the % error in the quantity A

(A) 12% (B) 7%

(C) 5% (D) 14%

In an experiment with NPN transistor amplifier in
common emitter configuration, the current gain of the
transistor is 100. If the conductor current changes by
1mA, what will be the change in emitter current —
(A)1.1mA (B)1.01mA

(©0.01mA (D) 10mA

The pitch of a screw gauge is Imm and there are 50
divisions on its cap. 44th division of the circular scale
coincide with the reference line. When the studs arein
contact, then the correction would be —

(A) +44/50 (B)-44/50

(C)+6/50 (D)-6/50

Which is the correct method for performing the
experiment to determine the speed of sound —

Yo < LA

A B c D

(A)

To measure the Young's modulus of a copper wire, the
extension of length is measured by —

(A) Vernier scale provided in searl€'s apparatus

(B) Screw gauge provided in searle's apparatus

(C) Spherometer provided in searl€'s apparatus

(D) Vernier provided with travelling microscope

The least count of vernier calliper is 0.1mm. The main
scale reading before the zero of the vernier scaleis 10
and zeroth division of the vernier scale coincides with
the main scale division. Given that each main scale
division is Imm. The radius is —

(A)0.01cm. (B)0.1cm.

(©)0.5cm. (D)0.05cm.
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Q.17 A student performs experiment to find the emf of Q.23 If atunning fork of frequency (fy) 340 Hztolerance+ 1%

Q.18

Q.19

Q.20

Q.21

Q.22

unknown cell by using potentiometer and arranges the
circuit as shown. What must be his mistake as he is not
getting correct reading —

E K Rh

—||—<>—vvv¥v_W\_

E;
S

(A) E is connected correctly but not E;

(B) E; isconnected correctly but not E

(C) Wireisnot having uniform throughout

(D) R, and K are not connected in series

In ascrew gauge, there are 8 divisions in a distance of
2mm on linear scale. The total number of divisions on
circular scaleis 250. While measuring the diameter of a
wire the linear scale reads 15 divisions and 100t divi-
sion of circular scale coincides with reference line of
linear scale. The observed value of diameter of thewire
is —

(A)15.100mm (B)30.1mm

(©)3.75mm (D)3.850mm
Threedifferent materialsare o

studied by plotting temperature R

(6) v/istime (t) graph. Which one Q
will be least preferred for the use P
as coolant — )

(A)P (B)Q

OR (D) any of these, it does not matter

When the jaws of vernier calipers are in contact the
zero of the vernier scale lies left of the first division of
the main scale and fourths division coincides with main
scale. The minimum reading which this instrument can
giveis0.1mm. A cylinder'sdiameter ismeasured by this
then it reads 1cm. on the main scale and 5t division of
the vernier coincides with the 15t division of the main

scale. The radius is —
(A)10.1mm (B)10.5mm
(©)10.15mm (D)5.05mm

Two students perform the experiment of resonance to
find the speed of sound one does with cooler tuning
fork. The resonance length comes as /,. If the second
one does it with dlightly hotter tuning fork the reso-
nance length 7, will be —

(A) equal to /4 (B) Lessthan /4

(C) morethan /4 (D) twice of the /4

While measuring accel eration dueto gravity by asimple
pendulum, astudent makes apositive error of 2% inthe
length of the pendulum and apositive error of 1%inthe
value of time period. His actual percentage error in the
measurement of the value of g will be —

(A) 3% (B) 4%

©) 2% (D) 5%

Q.24

Q.25

Q.26

Q.27

Q.28

is used in resonance column method [v =2f (¢, — /)],
the first and the second resonance are measured at

¢, =24.0cm. and /, = 74.0 cm. The max. permissible
error in speed of sound is —

(A)1.4% (B) 1.8%

(C)1% (D) 0.8%

In Searle's experiment to find Young's modulus the
diameter of wire is measured as d = 0.05cm, length of
wireis/ =125cm and whenaweight, m=20.0kgisput,
extensoninwirewasfoundtobe0.100 cm. Find maximum
permissible error in Young's modulus(Y).

Use: Y = m—gg

(1 4) d°x
(A) 6.3% (B)5.3%
(C) 2.3% (D) 1%

A student performed the experiment of determination of
focal length of aconcave mirror by u-v method using an
optical bench of length 1.5 meter. Thefocal length of the
mirror used is24 cm. The maximum error in thelocation
of the image can be 0.2 cm. The 5 sets of (u, v) values
recorded by the student (incm) are: (42, 56), (48, 48), (60,
40), (66, 33), (78, 39). The data set(s) that cannot come
from experiment and is(are) incorrectly recorded, is(are)
(A) (42,56) (B)(48,48)

(C)(66,33) (D) (78,39)

The density of a solid ball is to be determined in an
experiment. The diameter of the ball ismeasured witha
screw gauge, whose pitch is 0.5 mm and there are 50
divisionson thecircular scale. The reading on the main
scale is 2.5 mm and that on the circular scale is 20
divisions. If the measured mass of the ball hasarelative
error of 2%, the relative percentage error in the density
is

(A)0.9% (B)2.4%

(©)3.1% (D) 4.2%

The pitch of a screw gauge is 1 mm and there are 100
divisions on the circular scale. While measuring the
diameter of awire, the linear scale reads 1 mm & 47t
divisononthecircular scale coincideswith thereference
line. Thelength of thewireis5.6 cm. The curved surface
area (in cm?) of the wire in appropriate number of
significant figures -

(A)24 (B)25

()26 (D)2.7

Zero correction as per given figure of a standard screw
gaugeis-

- O =
m ] ——
12 §O
(A)0.002cm (B)-0.002 cm
(C)-0.003cm (D)0.003cm
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Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

The pitch of a screw gauge is 1 mm and there are 100
divisions on the cap. When nothing is placed in between
its jaws, it reads -5 divisions. When a wire is held there,
thereading onthemain scaleis2 mmand 69 divisonon
itscap. If thelength of wireis 20 cm, the volumein mm3
will be

(A)2.74x 108 (B) 2.69x 103

(C)1.18x 103 (D)1.88x 103

The circular divisions of shown screw gauge are 50. It
moves0.5 mmon main scalein onerotation. The diameter
of theball is-

(A)225mm (B)220mm

(©)120mm (D) 1.25mm

The pitch of a screw gauge is 0.5 mm and there are 50
divisions on circular scale. When there is nothing
between the two ends (studs) of screw gauge, 45th
division of circular scaleis coinciding with screw gauge,
and in this situation zero of main scale is not visible.
When a wire is placed between the studs, the linear
scalereads 2 divisionsand 20th division of circular scale
coincideswith referenceline. For thissituation mark the
correct statement(s) -

(A) Least count of the instrument is0.01 mm

(B) Zero correction for theinstrument is+ 0.45 mm

(C) Thicknessof wireis1.65mm

(D) All of the above

An object is weighed on a balance whose pans are not
equal in masses when placed in the left pan, the object
appears to weigh 10.30 g but when placed is the right
pan, it appearsto weigh 12.62 g. The correct mass of the

object is-
(A)10.309g (B)12.62¢g
(©)11.469 (©)12.409g

The air bubble in sprit level in Searle’s apparatus is at

centre. With increase in length of experimental wire

towardsyour right hand, the air bubblewill shift towards

your -

(A) right towards experimental wire

(B) towards compensating wire

(C) towards either of them

(D) does not shift

To observe, how isthe surface tension of water affected

on dissolving a detergent in it experimentally, student

must observe that -

(A) purewater risesto ahigher level inthe samecapillary

tube whereas detergent solution risesto alesser height.

(B) the height of detergent solutionismorethan therise
of water inan identical capillary tube.

Q.35

Q.36

Q.37

Q.38

Q.39

(C) samerise of water & detergent solution in both the
tubes.

(D) water risesin the capillary tube but detergent solution
depressed in the tube

Astudent performs Newton’s law of cooling experiment

with hot metallic spheres of radius . It’s rate of cooling

should be -

(A) Independent of r (B) Proportional tor

(C) Proportional tor2 (D) Proportional to 1/r

In the experiment to determine the speed of sound using

aresonance column -

(A) prongs of the tuning fork are kept in vertical plane

(B) prongs of thetuning fork are kept in horizontal plane

(C) in one of the two resonances observed, the length of

the resonating air column is close to the wavelength of

sound in air

(D) in one of the two resonances observed, the length

of the resonating air column is close to half of the

wavelength of sound in air

A tuning fork of frequency 340 sec™! vibratesjust above

acylindrical tube. Height of tubeis 120 cm. If the vel ocity

of the sound is 340 m/sec. What should be the minimum

height to which the water should be filled in the tube to

perform experiment ?

(A)52cm  (B)25cm (C©)54cm (D)45cm

A student performed the experiment to measure the

speed of sound inair using resonance air-column method.

Two resonances in the air-column were obtained by

lowering thewater level. The resonance with the shorter

air-columnisthefirst resonance and that with the longer

air-column is the second resonance. Then -

(A) theintensity of the sound heard at thefirst resonance
was more than that at the second resonance

(B) theprongs of thetuning fork werekept in a horizontal
plane above the resonance tube

(C) the amplitude of vibration of the ends of the prongs
istypically around 1 cm

(D) the length of the air-column at the first resonance
was somewhat shorter than 1/4% of the wavelength
of the sound in air

Which of the following circuit iscorrect for verification

of Ohm’s law ?

AN,

(A)

AN
VVWWy
g
>
N
A
VVWYy
VVVVy i E>)

A
VVWy

AMA
VYWV
AMMA

©

T
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Q.40 By mistake a student connectsavoltmeter inseriesand Q.46 The main scale of a spectrometer is divided into 720

Q.41

Q.42

Q.43

Q.44

Q.45

an ammeter in parallel with aresistance in an electrical
circuit. Then -
(A) voltmeter will be damaged, ammeter will not be
damaged.
(B) ammeter will be damaged, voltmeter will not be
damaged.
(C) bothwill be damaged
(D) nonewill be damaged
A student in an experiment getsfollowing observations.
Reading for the bottom of an empty beaker = 12.324 cm.
Reading for the bottom of the beaker when partialy filled
withtheliquid=12.802 cm.
Reading for theliquid surface=13.895 cm.
Therefractiveindex would be -
(A)1.232 (B)1.389 (©)1280 (D)1.437
A student is given a transister. He is asked to find out
the terminals of p-n-p transistor as emitter, base and
collector. Heistold that the terminal marked with red dot
isemitter. He touches red probe with known terminal as
emitter and marks other two lead wiresas A and B. He
measures resistance between emitter and lead A. Then
measured resistance between emitter and lead B and
finds that resistance increases. This shows —
(A) Aisbaseand B iscollector
(B) Aliscollector and B isbase
(C) either can be collector or base
(D) multimeter cannot be used to test the terminals
What isthe value of least count of commonly available
vernier callipers.
(A)0.1cm (B)0.01cm
(©)0.001cm (D) 0.0001cm
Zero error is positive of vernier when -
(A) Zero mark of vernier coincides with zero of main
scale.
(B) Zero mark of vernier liestowardseft of zero of main
scale.
(C) Zero mark of vernier liestowardsright of zeromain
scale.
(D) None
ndivision of veriner scale of avernier calliperscoincide
with (n- 1) divisions main scale. What is the least count
of theinstrument if the length of onemain scaledivision
islmm-
1

(A)10ncm (B) ﬁcm (C©ncm (D) 1000 M

Q.47

divisoninall. If thevernier scale consistsof 30 divisions
the least count of the instrument is - (30 division of
vernier scale coincide with 29 division of main scale)
(A)0.1° |1

or (D)01”

What is reading of vernier callipers as shown in figure
below ?

0 1 2 3 4
‘HH\HH‘HH\HH‘HH\HH‘HH\HH‘
T
0 5 10V
(A)1.05cm (B) 1.055¢cm
(©)1.05mm (D) 1L.55mm

Directions: Assertion-Reason type questions.

Q.48

(A) Statement- 1isTrue, Statement-2is True, Statement-
2isacorrect explanation for Statement -1

(B) Statement -1is True, Statement -2isTrue; Statement-
2isNOT acorrect explanation for Statement - 1

(C) Statement - 1isTrue, Statement- 2 isFalse

(D) Statement -1 isFalse, Statement -2isTrue
Satement 1: Absoluteerror may be negative or positive.
Satement 2 : Absolute error in the difference between
the measured value and real value of aphysical quan-
tity.

Passage (Q.49-Q.51)

Q.49

Q.50

Q.51

The smallest division on the main scale of a vernier
calipersis 1 mm and 10th vernier division coincides
with 9th main scale division. When two jaws of the
instrument are touched with each other, zero of vernier
scale coincides with zero of the main scale.

Theleast count of the vernier callipersis-

(A)0.0Lmm (B)0.1mm

(©)0.1cm (D)0.1m

The side of a cube, when measured with the given
instrument, gives 10 divisions on main scale and first
division of vernier scale coincides with main scale
division. The side length of the cubeis-

(A)10mm (B) Lmm

(©101mm (D)10.1cm

The volume of the cube, in correct number of significant
figures, is-
(A) 0.03cm3
(C)Licm?

(B) 1.03cm?3
(D) 1.031cm?3
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EXERCISE - 2[PREVIOUSYEARSAIEEE /JEE MAIN QUESTIONS]

Choose onecorrect responsefor each question.

Q1

Q.2

Q3

Q4

Q.5

While measuring the speed of sound by performing a
resonance column experiment, a student get’s the first
resonance condition at acolumn length of 18 cmduring
winter. Repeating the same experiment during summer,
she measures the column length to be x cm for the

second resonance. Then - [AIEEE 2008]
(A)x>54 (B)54>x>36
(C)36>x>18 (D)18>x

A working transistor with itsthree legs marked P, Q and
R istested using a multimeter. No conduction is found
between P and Q. By connecting the common (negative)
terminal of the multimeter to R and the other (positive)
terminal to P or Q, some resistance is seen on the
multimeter, which of the following is true for the
transistor? [AIEEE 2008]
(A) itisan n-p-ntransistor with R as base

(B) itisap-n-p transistor with R as collector

(C) itisap-n-p transistor with R as emitter

(D) itisan n-p-ntransistor with R as collector

An experiment is performed to find the refractive index
of glassusing atravelling microscopein this experiment
distances are measured by - [AIEEE 2008]
(A) astandard laboratory scale

(B) ameter scale provided on the microscope

(C) ascrew gauge provided on the microscope

(D) avernier scale provided on the microscope

Two full turns of the circular scale of a screw gauge
cover a distance of 1 mm on its main scale. The total
number of division onthecircular scaleis50. Further it
is found that the screw gauge has a zero error of — 0.03
mm. While measuring the diameter of a thin wire, a
student notes the main scale reading of 3 mm and the
number of circular scale divisionsin line with themain

scaleas 35. Thediameter of thewireis- [AIEEE 2008]
(A)3.73mm (B)3.67mm
(©)338mm (D)3.32mm

A capillary tube (P) isdipped in water. Another identical
tube Q is dipped in a soap-water solution which of the
following showstherelative nature of theliquid colunm
in the two tubes ? [AIEEE 2008]

(A)

©

Q.6

Q7

QS8

Q.10

Q.u

(D)

In an experiment the angles are required to be measured
using aninstrument 29 divisions of themain scale exactly
concideswith the 30 divisions of thevernier scale. If the
smallest division of the main scaleis half adegree
(= 0.59), then the least count of the instrument is —

[AIEEE 2009]
(A) half minute (B) one degree
(C) half degree (D) one minute

In an optics experiment, with the position of the object
fixed, astudent variesthe position of a convex lensand
for each position, the screen is adjusted to get a clear
image of the object. A graph between the object distance
u and the image distance v, from the lens, is plotted
using the same scale for the two axes. A straight line
passing through the origin and making an angle of 45°
with the x-axis meets the experimental curve at P. The

coordinates of P will be — [AIEEE 2009]
(A) (4, 4f) (B) (2f, 2)
(©) (fl2,/2) D) (1. 1)

The respective number of significant figures for the
numbers23.023, 0.0003 and 2.1 x 10-3 are —

(A)5,1,2 (B)5,1,5 [AIEEE 2010]
(©)5,5,2 (D)4,4,2

A screw gauge gives the following reading when used
to measure the diameter of awire.

Mainscalereading: 0 mm

Circular scalereading : 52 division

Given that 1 mm on main scale corresponds to 100
divisions of thecircular scale. [AIEEE 2011]
The diameter of wire from the above datais:
(A)0.52cm (B)0.052cm

(©)0.026cm (D) 0.005cm

Resistance of agiven wireis obtained by measuring the
current flowing in it and the voltage difference applied
acrossit. If the percentage errorsin the measurement of
the current and the voltage difference are 3%each, then
error in the value of resistance of the wire is —

(A) 6% (B)zero [AIEEE 2012]
(©) 1% (D) 3%

A spectrometer gives the following reading when used
to measure the angle of aprism.

Main scalereading : 58.5 degree

Vernier scalereading : 09 divisions [AIEEE 2012]
Given that 1 division onmain scale corresponds to 0.5
degree. Total divisions on the vernier scale is 30 and
match with 29 divisions of the main scale. The angle of
the prism from the above data:

(A) 58.59 degree (B) 58.77 degree

(C) 58.65 degree (D) 59 degree

[4
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Q.16 The density of a material in the shape of a cube is

STUDY MATERIAL: PHYSCS

Q.12 The current voltage relation of diode is given by

| = (e1000V/T_ 1) mA, where the applied voltage V is in
volts and the temperature T is in degree Kelvin. If a
student makes an error measuring £ 0.01 V while
measuring thecurrent of 5mA at 300 K, what will bethe

determined by measuring three sides of the cube and its
mass. If the relative errors in measuring the mass and
length are respectively 1.5% and 1%, the maximum error
in determining the density is: [JEEMAIN 2018]

error inthevalueof currentinmA ? [JEE M AIN 2014] (A) 4.5% (B) 6%
(A)0.5mA (©)0.05mA (C)25% (D)35%
(©02mA (D) 0.02mA Q.17 The pitch and the number of divisions, on the circular
Q.13 A student measured the length of arod and wrote it as scale, for a given screw gauge are 0.5 mm and 100
3.50cm. Which instrument did he use to measure it? respectively. When the screw gauge is fully tightened
(A) A screw gauge having 100 divisionsin the circular without any object, the zero of its circular scale lies 3
scaleand pitchas 1 mm. [JEEMAIN 2014] divisions below the mean line. The readings of themain
(B) A screw gauge having 50 divisions in the circular scale and the circular scale, for athin sheet, are 5.5 mm
scaleand pitchas 1 mm. and 48 respectively, the thickness of this sheet is:
(© A meter scae. [JEEMAIN 2019 (JAN)]
(D) A vernier calliper wherethe 10 divisionsin vernier (A)5.755m (B)5.725mm
scalematcheswith 9 divisionin mainscaleand main (©)5.740m (D)5.950mm
scalehas 10 divisionsin 1 cm. Q.18 Anabjectisgradually moving away fromthefocal point
Q.14 A screw gaugewithapitch of 0.5 mmandacircular scale of a concave mirror along the axis of the mirror. The
with 50 divisionsis used to measure the thickness of a graphical representation of the magnitude of linear
thin sheet of Aluminium. Before starting the measurement, magnification (m) versusdistance of the object fromthe
it is found that when the two jaws of the screw gauge mirror (X) is correctly given by : (Graphs are drawn
are brought in contact, the 45th division coincides with schematically and are not to scale)
the main scaleline and that the zero of themain scaleis [JEEMAIN 2020 (JAN)]
barely visible. What is the thickness of the sheet if the m m
main scale reading is 0.5 mm and the 25th division 4
coincideswiththemainscaleline? [JEE MAIN 2016] 1T/ 1 H\'
(A)0.80mm (B)0.70mm A) > X ®) >
(©0.50mm (D)0.75mm f2f f 2f
Q.15 Thefollowing observationswere taken for determining
surfacetension T of water by capillary method:
Diameter of capillary, D = 1.25 x 102 mrise of water, 0 m
h=1.45x 102 m. Using g = 9.80 m/s? and the simplified A
dationT= "2  103N/m, the possibleerror insurf JK !
relationT = 2 m, the possibleerror in surface © — > X (D) < >X
tension is closest to: [JEEMAIN 2017]
(A)1.5% (B)2.4%
(©)10% (D) 0.15%
ANSWERKEY
EXERCISE - 1
Q|1|2|3|4|5|6|7|8|9(10(11(12(13|14|15(16|17|18|19]|20|21|22]|23|24]|25]26
AlB|B|C|{B|C(B|C|B|C|D|(D|BfC|B|lC|C|C|{D|C|[D|B|B|A|A|CD|C
Q|27|28|29|30|31|32(33|34(35(36(37(38(39(40(41(42(43|44(45|46|47(48]|49]| 50| 51
A|l|C|C|Cc|C|D|C|B|A|D|A|D(AD|B|(D|D|A[BfC[{B|C|A|[A|B|C|B
EXERCISE - 2
Q 1 2 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15 | 16 | 17 18
A A B c B D B A B A C C D A A A B B
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HAPTER-9: Al 1x10°3
PRACTICAL PHYS 12y (B). B:A—ic,so Aipy =——=0.01mA
b
EXERCISE] Aig = Aiy + Ai, =0.01+1=1.01mA
® @ .E= m? 1 L 6
2 (13) (C).Error=6x LC=6x%;Correction Gx% =%
% Error in K.E. = % error in mass + 2 x % error in _ _ _
velocity (14) (B). Tuning fork should be handled in vertical plane.
=2+2%x3=8% (15) (C). Spherometer provided in searle's apparatus
(2)  (B). Number of significant figuresare 3, because 103is  (16) (C).2r=10x1+0xLC
decimal multiplier. 2r=10mm=21cm.
(3 (C).Meantimeperiod T =2.00sec so r=0.5cm.
& Mean absolute error = AT = 0.05 sec. (17) (C). Wireisnot having uniform throughout
To express maximum estimate of error, the time period
should be written as (2.00 + 0.05) sec (18) (D). Pitch= 22— 0.25mm
@  (B).Here, S=(138+0.2)m 8
and t=(4.0+0.3) sec LC= 02;;%’”‘ — 0.001mm
Expressing it in percentage error, we have, i TP
Xpressngiting A W Observed diameter = MSR + (Coinciding divisionx L.C.)
S-138+ 22 ,100% - 13.8+1.4% =(15x0.25mm) + (100> 0.001 mm)
13.8 =3.75mm+0.100mm=3.850mm
(19) (C).YopeT,sS{
0.3
and t =4.0+ — x100% = 4+ 7.5% so least preferred.
4 (20) (D).LC=0.1mm;MSR=1cm=10mm
s 138+14 VSR=5x0.1=0.5mm; Error=+4x0.1=0.4mm
=t~ a:75 (3.45£0.3) m/s S0,2r=10+0.5-0.4=10.1mm; r=5.05mm
(5)  (C).Sincefor 50.14 cm, significant number =4 and (22)  (8). Temp. T, frequency | ; soresonance length v
for 0.00025, significant numbers=2 L 2 5L
AR AV I @) (). T=2 E or 17 =47 5
max
A9 100= 2L 4 100- 22T 1 100
5 0.2 g I T
=—x100+—x100 = (5+2)%=7%
100 10 AL AT
@) (C). Volumeof c¥||ndav =nre Actual % erroring = T x 100+ 2? %100
Percentage error in volume = 4200+ 2 x 1% = 4%
% 100= 24", 1OO+7><100 2 (A [dvj _ Mg Al+AL
r A ==
( ) ( ) V7 max f0 £2 - Kl
—[2><001><100+—1><100] 0 0
20 0 (1+2)%=3% _ 1, 0i1+01 —[ 1 +%)><100%—14%
®  (B).H=I%Rt 100 74-24 0O 30
mg/
. AH 0= [£+ﬁ &] 100 @) @.y-—"m_ ®
H I R t (m/4) d°x
_ =(2x3+4+6)%=16% _ dy Am Al ,Ad | AX
(9  (C). Quantity C has maximum power. So it brings maxi- v =— +2—+—
. Y d x
mumerrorin P, max
(10) (D). The number of significant figuresin all of the given m=20.0kg = Am=0.1kg
number is4. (=125cm = Al=1cm.
(11) (D). PercentageerrorinA d=0.050cm. = Ad=0.001cm

:[2x1+3x3+1x 2+%x 2]%:14%

x=0.100cm. = Ax=0.001cm.

wyre
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(4 (C).Diameter=M.SR.+CSRxL.C.+ZE.
(03kg  Iem ) =3+35x (0.5/50) + 0.03=3.38mm

(25)

(26)

(27)
(30)
(33)
(36)
(39)
(42)
(45)
(48)

(49)

@

2
©)

Y y 0.001cm N 0.001cm
0.05cm  0.100cm

dy PR —
[_j _ LZ0.0kg 125cm J «100% = 6.3%
max

1111 1 1

(CD). =+===o +
v ou f —IVI —lul —If]
[ullf|
= v]=rt
lul=1f]
corlul=az, 1|24 v |= 229 g6
Orlul_ 1| |_ !lvl_ 42_24 - cm
s0 (42, 56) iscorrect observation.
For|u|=48or|u|=2for|v|=2f
S0 (48, 48) is correct observation
(66) (24)
= : = ~ 36cm
For|u|=66cm;|f|=24cm,|v|= 6624

whichisnotinthe permissiblelimit so (66, 33), isincorrect
recorded. For|u|=78,|f|=24cm

v = (78) (24)
V= g 2
permissiblelimit so (78, 39), isincorrect recorded.

~ 32cm | which is also not in the

05
(C). Least count = 50 - =0.01mm

Diameter of ball D =2.5mm+ (20)(0.01) =2.7 mm

M M ( Ap\ Am 3_
"o 2 o3 Lp)Tm D
0
(%} =2%+3[%071] <100% . 2P _ 310
max ) ' p

© (28)(0) (29)(©)

© (31 (D) (32(©

®) (34) (A) (35 (D)

(A) (37) (D) (38) (AB)

®) (40) (D) (41) (D)

(A) (43)(B) (44 (©)

®) (46) (O) (47) (A)

(A). Absolute error in the difference between the

measured value and real value of a physical quantity.
X=Xqpt AX

®) (50) (©) (51) (B)

EXERCISE-2

A). n__ /yRT /VRT

(B). Itisapnp transistor with R as coI lector
(D). A vernier scale provided on the microscope

©)

(©)

()

(®)
©)

(10)
(1)

(12)

(13)

2T cos6
par
As soap solution has lower T, h will be low.

(B). Capillary riseh=

29
(D). Leastcount=1MSD-1VSD =1MSD - 0 MSD
_ iMSD— 0.5° 30 minutes — oneminute
30 30 3p _onemnd
1 1 1 1 1
- - —t—=—
v N T T
IVI=IUI=2f
Coordinatesare (2f, 2f)
(A).5,1,2

1
(B). Least count of screw gauge = 100 mm=0.01mn

Diameter = Divisionsoncirular scale x least count + main

) 1
scalereading =52 x 100 +0=0.52mm
Diameter =0.052cm

A). R=—= £—+ﬂ+A—I—3+3—6°/
(A). R=7r= Epm=d 277 =3+3=6%
(©). 30V.SD.—»29M.SD.
1V.SD. @ M.S.D. —§x05
30 30
Least count of vernier=1M.S.D.-1V.S.D.
29 0.5°
=0.5°- —=x05°=
30

Reading of vernier
=M.S. reading + V.Sreading x least count

O

=585°+9x —— =58,65
* 30
\Y \Y
1000— 1000—
©). g_ J00r = Joor o . Q)
\Y
i 1000—
Agan | _ g g
a2 000 1000 2
—=e T —,; d=—=e T av
av T T
Usingeg. (1),
Al=299 6.001=C - _5oma
T T 300

(D). Least count of vernier calliper is

1
E mm=0.1mm=0.01cm

Eyre
I 246




SOAL

(PRACTICAL PHYSICS) Q.B.-SOLUTIONS QDI ADVANCED LEARNING
14) (A LC—O'5—001mm 6 P—M‘M
(149 (). LC=2 =0, 16 A).P=y =3

Zeroerror=—0.5+45x0.01 =-0.05mm E—M+3£

Measured reading=0.5+25x 0.01=0.75mm p M L

Actual reading = Measured reading — Z.E.
=0.75mm-(0.05) =0.80 mm

rh_gxlo3ﬂ=@xlo3ﬂ
2 m

(15) 4 m

A). T=

A Ad Ah
% error ?274—?

0.01x1072)

( -2
AT 00 0.01x10 ) <100

—x100=

+
T L1.25 x102 1.45x1072

=0.8%+0.7%=15%

(There is no error in g because its value is not
calculated through experiments)

Maximum % error indensity = 1.5% + 3 (1%) = 4.5%
B Pitch

No. of division
LC=05%102mm
+veerror=3x0.5x 102 mm=1.5x 102 mm

=0.015mm

Reading = MSR + CSR — (+ve error)
=55mm+(48x0.5x 1072)-0.015
=55+0.24-0.015=5.725mm

17 @®).LC

1.1 1
18 ®)., "7

Atfocusm=oo, x =f

Atcentrem=-1, x=2f

B
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