CLASS: CC (ADVANCED) ERRORS TEST - 13

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

[SINGLE CORRECT CHOICE TYPE]
While measuring length of an object it was observed that the zero of thevernier liesbetween 1.4and 1.5
of themain scaleand thefifth vernier division coincideswithamain scaledivision. If thelength of the
object measuredis/, thenthevalueof (¢ —1.4) intermsof theleast count C of theinstrumentis [3]
(A)C (B)1.45C (©4cC (D*)5C

Thedeflection of the needle of an ammeter varieswith the current passing through theammeter is shown
inthegraph. [3]

Deflection of the
ammeter needle

Current”

Which diagram could represent the appearance of the scale of thismeter ?

M I
o L el

The percentage error in cal cul ation of specific resistance, wherer = radiusof wire=0.26 + 0.02 cm,
¢ =length of wire=156.0+ 0.1 cm, R =resistance of wire=64 = 2 ohmwill be [3]
(A*) 18.57 (B) 10.02 (C)5.38 (D) 6.42

A tangent ga vanometer isused to measure theva ue of current using itsdeflection angle measurement. It
isfoundthat,
| oc tan 6 ; where 6 = angleof deflection.

(A)

For what value of angular deflection, theinstrument ismost accurate [3]
(A)30° (B*) 45° (C) 60° (D) Qe

Thelength of pendulumismeasured as20.0 cm. Thetimeinterva for 100 oscillationsismeasured as 90
sec withastop watch of 1sresolution. Theinaccuracy inthedeterminationof 'g'is [3]
(A) 1% (B) 2% (C*) 3% (D) 4%

A student attemptsto measuretheradiusof asted ball by using aruler to measurethreeidentical balsin
arow. The student estimatesthe positionson the scaleto beasfollows

X:(20£0.3)cm Y :(7.0+£0.3)cm

What istheradiusof theball together withitsassociated uncertainity ? [3]

X Y
(A)(0.9+0.)cm  (B*)(0.8+0.1)cm (C)(0.7£02)cm (D) (0.70%0.15) cm
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Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Four stuents measured and cal culated the electronic charge€". Thetable showstheresult obtai ned.
Which of the students obtained aset of resultsthat could be described asrel atively more accurate and

more precise.

Sudent Electroniccharge, e (1071° C) [3]
(A%) 1.62, 1.59, 1.59, 1.61, 1.60

(B) 1.57, 1.63, 1.64, 1.58, 1.59

© 159, 1.60, 1.58, 1.57, 1.57

(D) 1.58, 1.62, 1.65, 1.59, 1.66

Thelength of aplateismeasured with the help of avernier calipershavng zero error —0.02 cm. The
observationisshowninfigure. Thenlength of the platefrom these observationsis(L.C.=0.01cm) [3]

8 9 10 11
M i MM

(A)8.40cm (B*)8.44cm (C)8.42cm (D) 8.46cm

If twoammeters X andY require40 mA and 50 mA respectively to givesamefull scaledeflection, then:[3]
(A)Y ismoresengtive

(B*) X ismore sengitive

(C) Both X andY canbeequally sensitive

(D) It would not be possibleto assessthe sensitivity onthe basisof thegiven data

1 xy?
A physical quantity p iscdculated by usingtheformulap = 10 Zl—);g , Wherex, y and zareexperimental ly

measured and percentageerror intheir measurement are 2%, 1% and 3%, respectively, thenthemaximum
percentageerror inthecalculationof pis [3]
(A) 0.5% (B*) 5% (C) 6% (D) 7%

Thedistance moved by the screw of ascrew gaugeis2 mminfour rotationsand thereare 50 divisions
onitscap. When nothing isput betweenitsjaws, 301 division of circular scale coincideswith reference
line, withzero of main scaleclearly visible. When aplateisplaced betweenthejaws, main scaereads 2
divisonsand circular scalereads 20 divisions. Thicknessof plateis: [3]
(A*)0.9mm (B)1.2mm (©)14mm (D) 1.5mm

Thelength of acylinder ismeasured withametrerod having least count 0.1 cm. Itsdiameter ismeasured
with vernier calipershaving least count 0.01 cm. Giventhat lengthis5.0 cmand radiusis2.0cm. The
percentageerror inthe calculated value of thevolumewill be: [3]
(A) 1.5% (B) 2% (C*) 3% (D) 4%

Themassof abody ismeasured as10.1 kg. The possible percentage error in the measurement is [ 3]
(A*)£1% (B) £+0.1% (C) £10% (D) £0.01%

Four persons usethe same stopwatch (of least count 100 ms) to measure thetime-period of apendulum.
Which of following assertionsispossibly correct ? [3]
(A) First person saysthat thetime period is3.75s

(B*) Second person saysthat thetimeperiodis2.1s

(C) Third person saysthat thetime periodis 3.70s

(D) Fourth person saysthat thetime period is2.92s
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Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

A physical quantity x isbeing calculated by measuringy and zand using theformulax =y x z. Ina
particul ar set of values, the value of y ismeasured with an error of +10%, whereasthevalueof zis
measured with an error of —10%. For thisparticular set of values, theerror inthe calculation of x will be
(A) 0% (B) 20% (C*) 1% (D) 10% [3]

In an experiment to measurethefoca length of an equiconvex lens, following measurementswere made
|u|=0.30cm, |v|=0.60 cm. Theimageformedisrea. Thefoca length of thelenswithinerror limits

is [3]
(A*)(0.20+£0.01) cm (B) (0.20+0.02) cm

(C) (0.20 £ 0.0055) cm (D) (0.20+ 0.005)cm

In an experiment to measurethe length of arod by four different instruments, the measurement are
reported as [3]
(A) 200 mm (B) 20cm (C*)20.00cm (D)0.20m

Which of theinstrument ismost precise ?

The number of significant digitsinthenumber 0.029982 x 10° are [3]
(A)6 (B*)5 7 (D)4

[REASONING TYPE]

Satement-1: Themomentum of abody hasamagnitude p=mu. Thisresult can not bewritten as

logp=Ilogm+logu.
Satement-2: Theexpressionof logp=Ilogm+loguisdimensionaly inconsistent. [3]
(A*) Statement-1istrue, statement-2 istrue and statement-2 iscorrect explanation for statement-1.
(B) Statement-1 istrue, satement-2 istrueand statement-2isNOT the correct explanation for statement-1.
(C) Statement-1istrue, statement-2isfalse.
(D) Statement-1isfase, statement-2istrue.

[MULTIPLE CORRECT CHOICE TYPE]

A 10mlong potentiometer wirehasares stance of 20 ohm. It isconnected in serieswith abattery of emf
3V andaresistanceof 10Q2. Theinternal resistance of the secondary cell isnegligible. If thelength can be

read accurately upto 1 mm, the potentiometer can read voltage [4]
—
R =20Q
4| Ef._@J\
(A*) upto amaximum of 2V (B) uptoaminimumof 0.1 mV
(C) withanaccuracy of 0.1 mV (D*) withan accuracy of 0.2mV

In aresonance column experiment, thelength of air column at 1% resonanceismeasuredtobe 13.1.cm
with apossibleindeterminateerror of 0.1cm. Withthe same scale, the 2 resonance occursat 39.2 cm.
The possiblewave ength of the sound can be [4]
(A*)52.2cm (B*)52.4cm (C*)52.6cm (D*)52.0cm
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Q.22

Ans.

Q.23

Ans,

Q.24

AnNs,

Q.25

AnNs,

[SUBJECTIVE TYPE]
Intensity observedinaninterferencepatternis| =1,sin?6. At6 =30°, intensity is| =5.0000 + 0.0020
w/m?. Find percentageerror inangle, if | ;= 20 w/m?, [5]

4 0.12
_ 20, %
i 3 X 107% {\/Bn J

100-7¢

point from oneend. Find theva ue of ¢ for which error in determination of x isminimum. [5]
50cm

Theunknown resistanceinameter bridgeisgivenby x = ( jR where ? isthedistanceof null

Following figure shows an experimental set up to determine accel eration dueto gravity. Following
measurementsweretaken.

(i) ¢=98.0cm

(ii) Timefor 50 oscillationsis 98s.

If theleast count of thestop watchis 1s, what isthe cal culated va ue of acceleration dueto gravity inthis
experiment. [5]

o
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Q
3

99

100

[(10.1+0.2) ms?]

Thediameter of awire of length 50 cmis measured with the hel p of ascrew gauge. Themain scale
readingis1 mmand circular scalereadingis 25. Pitch of the screw gaugeis1 mmand thetotal number
of divisonsonthecircular scaleis100. Thiswireisused in an experiment of determination for the
Young'smodulusof materia of awireby Searlesmethod. Thefollowing dataareavailable: elongation
inthewire ¢ =0.125 cm under thetension of 50 N, least count for measuring normal length of wireis
0.01 cmand for elongationinthewireis0.001 cm. The maximum percentage error in caculating value
of Young'smodulus (YY) isn x 0.484. Find n. (assuming that the forceis measured very accurately,
where symbolshavetheir usual meaning). [5]
n=5

PAGE #4



