Unit and measurements
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EXERCISE - 1 : UNIT & DIMENSION, ERROR AND SIGNIFICANT FIGURES

Unit and Dimension

_/I./ The umit of momentum 15
\J(K s (b) Ns

(c)Nm (d)Nm
8 In the relation y = rsin { @1 - kx), the dimensions of m &

are - -

(a) [M"LTY] (b) [MLIT)

() [MLT] (d) [MLT] \9/
i If the acceleration due to gravity is 10 ms~ and the units of

length and time are changed in kilometre and hour
respectively, the numerical value of acceleration is
) 360000 Xh)?]m
;ﬁu 36000 5600
@ The value of universal gas constant is R = 8.3 VK - mol
The value of R i atmosphere litre per kelvin mol

(a)8.12 (b) 000812
ic) 812 (dy0.0812
5. The expression for centnipetal force depends upon mass
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In the equation S, =u+ —{In-1) the letters have their

usual meanings. The dimensional formulaof §_ is

(2)[ML'T) (b) [ML-T-] @ lo-m)s'l’___ 1o M
(d) (ML) A :é__
1k = 1000 .m

vaﬂ = lo—ka

(&) [MLT]

If L denotes the inductance of an inductor through which
acurmect { 1s flowing, then the dimensional formula of LF is

(@) [MLT) N g"\— _—
LT E" /LL/ Lhy oo R X
(€} [MLT]

-iA => t
Yoo hr

{(d)not expressible in terms of M. L. T

KD{Q}QWﬂAb%’oH
H—



fc) 812 (d)0.0812 (@ [MFLET]

~ O VI O8I 0 SUCSPIETS U P KSR 0 1a) ML) E \/ L q"' —_— T S = YYIOA KT
@812 (b)0.00812 LT L= Lhv = 3o X

1y L — hy
(d)not expressible in terms of M. L. T. Ao

Y v 10003ty £= b
2 2 LJ‘XZ(,K\OB—_VlchCV 1Y ; DP:F}
% \1/h|/ % Band ¢ are constants, then the dimensional formula of B ot - _—_r{/g -
. (@) [MeLT) (b) [MLTY] EY\ LT j = G [T]

o =V LA (e} [MLET] LT
S | e 3. oY)

5. The expression for centripetal force depends upon mass
of body, speed of the body and the radius of circular path

Find th for ipetal fc N ' . L
i the expression for centripetal force y]f v A +Bt* +Ct' where v is velocity, ¢ is time and A,
1

(a) F=

T

@ If p rey d pressure, C rep speed of | 20.  If /is the moment of inertia and @ the angular velocity,

light and q represents radiation energy striking a unit area what is the dimensional formula of rotational kinetic energy

pre second, then non-zero integers a, b and ¢ are such that

P'q"C* is dimensionless, then 5 la?

(@a=Lb=le=~1 (bJa=lb=~lc=1 () [MLT-) (b) [MEL-T)

(©)a=-1.b=1 (da=1b=1lc=1 (©) ML) () [MELT-] a
14.  Inthe equationy =@sin(et + kx), the dimensional formula | 5y 5 ¢ b bbie from an explosion under water oscillaes with P= Prepwme = F/ﬁ = L:"’\_'—I"g — [m L ’r—ﬂ

o - atime penod T, depends upon static pressure p, density of Lx -

) [MLT ] (b) [MLT ] water p and the total energy of explosion E. Find the ?: J&MI‘I"E _ ""f)/ [' A S b—_\/L
(€)[ML*T") (d)[M°L'T?) epression for the time peniod T. (where, k is a dimensionless - v oz m LT j

w constant) e =£v\e'>7‘2—
- - - -1 L‘:\/
) momentum Cen't'17"Y  gb) force P URES STkt ﬁhl T=kp*p!%" f:}s - E mLT _] [_ L] = EnLLTj 3

Wipemfut ) ittty || AECHIER SO RN s et - 1 C o> )¢

16. The maximum static friction on a body is F = uN. Here, 22.7 The magnetic force on a point moving charge is

JA.  The expression [ML-T'] represents

N = normal reaction force on the body ¢ ~ coefiicient of F=q(vxB) PRV
static friction. " e U/maLo T' = mo. L—&—Sb +2¢ oo +0-2C
Fou Here, q=electnc charge T
T'he dimensions of u are s ﬂ’, '—[M'L"rﬂ
(a) [MLT) (b) (M1 ) v = velocity of the point charge A+b £¢ = © _@ XL
# Dimensionless (d) None of these B = magnetic field —a-Yp42¢ =0 -——@ -2b +3¢=© ——@ - '){5‘ \/2_‘,3( .
17.. M E=omyrv: Dimension of B is 2 = |
where F X viscous force (a) [MLT-'A] (b) [MLT A"} -lca + bb -2¢ 1 _@ 9 b — \ (1\/“&
n = eX{ificient of viscosity (©)[MTA") (d) None of these LX+2bt9e = 6 = ’ _jb = /'1/ n
16.  The maximum static friction ona body is F = uN. Here, 22.  The magnetic force on a point moving charge is G = -b< = ( b'f'c): - C \/q, + l‘/’,(> - - ( .—%)

N = g{omul reaction force on the body u = coefiicient of F=q(vxB)
static fnction.
: Here, q = electnic charge
The dimensions of & are

(a) [MLT) (b) [M°L“T9') v = velocity of the point charge

(¢) Dimensionless (d) None of these B =magnetic field
17.  If F=6mr'v
o

Dimension of B 1s

u,(\'me F= \mcor:i force (a) [MLT'A] (b) [MLT=A"] = am —’ ’ﬂ)’-y }
,%/‘ 1 = coefificient of viscosity () [MTA] (d) None of these (1 ::J

1

r\",\)l = radius of spherical body [ m°L v) \D/Ihe velocity v of water waves may depend on their -\ 92
<€ v = terminal velocity of the body m'L'7"J wavelenght (2.), the density of water (p) and the acceleration )

due to gravity(g). The method of dimensions gives the
relation between these quantities as

=4 (o
B=1b=1¢=1 A@viexp T g

y‘l;ﬁ:.b
24.  If E,m, Jand G represent encrgy, mass, angular momentum
18.  The surface tension is T = rE then the dimensions of and gravitational constant respectively, then the

Find the values of a, band ¢
~

(a)a=1,b=2,

(©) V= ghp dg'=

dimensional formuls of EF/m'G* is
(a) [MLT] (b) [M°L*T)

() [M°LT7) (d) dimensionless

surface tension are

(a) [MLT7) (b) [MT

(€) [MLT") (d) None of these

25.  The wavelength associated with a moving particle depends
| upon power p of its mass m, gth power of its velocity v and

/ IfS= " f has the dimensions of 1th power of Planck’s constant h. Then the correct set of

values of p, gand ris
(@) (ML) (b) [MLT~)

(CYML'T) (d) [MLT7)

@p=lg=-lr=1 Mb)p=l.g=Lr=1
©p=-lq=-Lr=~1 (@p=-l,q=-Lr=1

26.  The ume dependence of a physical quantity P 1s given by
P=P ¢ where a isa constant and tis time. Then constnat

il./\\‘}nl is the unit of k in the relation U =

vi+d whers U= g

ais
" D; : 2
(a)L (b) of l‘_ U represents the potential encrg\w the 31_ +aL
©L of P @l T displacement and a rep the displacement
27.  In the equation X = 3YZ* , X and Z have d of ie, smplitude”

’ and magnetic ind pectively. In MKSQ % _ !_Li
system, the dimensional formula of Y is SVURE ey Tou‘e— B = ‘:; = ’SW[Q :W\Zh

'
@MLTTQY (b)[ML7) Jerim s 3 7_

33, The velocity v (incms ') of a particle is given in terms of

© ML7Q'TY) (d) [ML7Q'TY)
time t (in sec) by the equation. V)
7 K= enghod
28.  The number of particles given by n = - D Y e — b . The dimensionsofa, band c are
B8 1+c 3
crossing a unit area perpendicular 10 x-axis in unit time, b
where n, and n, are the number of particles per unit volume % § < =
for the values x, and x, of x respectively, Then the @[] T L]
dimensional formula of diffusion constant D is (b)[LT*] LT 18]
(a)[MLT) (b) [MLT) © LT L8] I
() [MLT] (d) [M°LT ) (@[L] [LT) ]
29. Given X =(Gh/¢')"* where G h and ¢ are gravitational | Error
constant, Planck’s cosntant and the velocity of light ?}, If x = a - b, the the maximum percentage error in the DK
respectively. Dimensions of X are the same as those of measurement of x will be — Dﬂ\ D }
(a) mass (b) time ﬂ./ - + —_ ,
(Aa+Ab) e,
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29. Given X =(Gh/¢')"* where G h and ¢ are gravitational | Error
constant, Planck’s cosntant and the velocity of light 34/ If x = a = b, the the maximum percentage error in the D-K
respectively. Dimensions of X are the same as those of measurement of x will be —_— 04 D }
(a) mass (b) time nw - o + = , o
(c) lenght (d) acceleration @ (%)x 100%
a-
30.  The dimensional formula of coefficient of permuttivity for
1 A Ab
free space (s,) in the equation F = —— ﬂ , where (b) (ﬁ——)x 100%
s, 1 a b
symbols have their usual meanings, is A
(3) [ML'A=T=] A IMLTAT © (i o ]x 100%
a-a a-
(€) [ML7A=T] (d) [ML'A®T=]
36. , The percentage errors in the measurement of mass and | 44.  The mtemal and external diameters of a hollow cylinder are
speed are 2% and 3% respectively. How much will be the measured with the help of a vernier callipers. Their values
mzximam error in the estimate of kinetic energy obtained are 4.23= 0.01 cm and 3.87+0.01 cm respectively. The @ D’)- 2 /s
by measuring mass and speed? thickness of the wall of the cylinder is - 7(' o=
(@11% _ A% (a) 036£0.02em (5)0.18=0.02cm 3
©)5% (1% (€) 036+00lcm (d) 0.18£0.0lcm
\/3?" Error in the measurement of radius of sphere is 2%. The | 45 Inan experi we measure quantities a. band . Thenx bv °: V
error in the measurement of volume is / 13 /V‘ = ‘)
@1% )% 1s calculated from the formula, x = L The
. v K _1po .
(©)3% 6% c %:.‘l— +2—9—b+3b’$ --ﬂ
38.  If there is a positve error of 50% in the measurement of erorsina, b, care = 1%, = 3%, and + 2% respectively. The o b < v
speed of a body, then the error in the measurement of kinetic percentage ermor in X can be =X 4 2x3 iyl
energy is (a)=1% (b)+4% =13 @ s
@25% (5)50% ©7% Tl Ll o % 1a
() 100% (d)125% \“/ The pressure on a square plate is measured by measuring v u-y
39.  The radius of the sphere is (4.3 £ 0.1)cm. The percentage the force on the plate and the lenght of the sides of the
error in its volume is T— —B—( r
‘(yﬁ-l " - 0.1x100 plate by using the formulap = z 1f the maximum errors
43 ! 43 in the measurement of force and length are 4% and 2%
1,01x100 1,01x100 et e ot
@333 @343
2 (@) 1% (0)2%
40. A public park, in the form of a square, has an area of
(1000.2) n7*. The side of park is (c)8% (d)10%
(@(10£001)m (B)(10=0.1)m 47.  Gaven, potential difference V= (8+0.5) voltand currect / =
Q  (240.2)A. the value of resistance R is
(©)(100£0.)m (dX10.0202)m [ e N
+
‘}V The specific resistance p of a circular wire of radius r, ® ® b
R (©)4=10% (d)4=8%
xr
resistance R and lenght £ is given by p = T TR
-
Given, r= (0.24=0,02)em, R=(30= 1) Qand ( = (480= 48.  The focal length of a mirror is given by T uv where
0.01) em. The percentage error in p is nearly P 1 object and image di pectively
(@) 7% (b))% The maximum relative error in fis
©13% 20%
. ©® [ = Y S R
49.  The lenght £, breadth b and thickness t of a block are AL 7 = 5t 28 L od 2x oloy , .
measured with the help of a metre scale. Given /= 15.12 = - olad + ‘g‘ + 22
001em b=10.15=001 cm,1=528=00lcm \ )‘ﬁ 43
= 1 v
The percentage error in volume is 3 + i'-b * FLI?;
(2)0.68% (b)028% i 0-°1
=0 -
(©)037% (@)048% 16 4003 | o=
- =
50. A wire hasamass (0.3 +0.003)g, adius (0.5 + 0.005)mm = 0-2] X'ao':ll "

and length (6+0.06) cm. The maximum precentage error in
the measurement of its density is

@1 ()2
©3 (d)4

51. A student measures the time period of 100 oscillations of
asimple pendulum four imes. The data set is 905,915, 95

sand 92 s. If the mini di in the g clock
is 1 s, then the reported mean time should be -
(2)92450s (b)92+18s
(©)92%3s (d)92=2s

Significant Figures

52.  Thevalue of0.99-09891s
(2)0.001 (b)0.010 10+
(€)0.01 10" (d)o.1 <10

53, If38 x 10 is added to 4.32 10~ giving due regard to
significant figures, then the result will be

(a)458 =10 (b)4.7 10"
(©)45=10° (d) None of these
$4.  Acubehasasideoflength 1.2 > 107 m Calculate its volume
@1L7>10°m* () L73x10* m’
(X M 10+ m* (@732 < 10 m?
19.  An experiment is performed to obtain the value of (€)0.94 £0.02cm (d)0.94 £0.005¢cm
acceleration due to gravity g by using a simple pendulum | 25, Time (T), velocity (C) and angular momentum (h) are
of length L In this experiment time for 100 oscillations is chosen as fundamental quantities instead of mass, length
measured by using a watch of | second least count and and time. In terms of these, the dimensions of mass would
the value is 90.0 seconds. The length L 1s measured by be (2017 Online Set-1)
using a meter scale of least count | mm and the value i (@) [M]=[T-'C=h] (b) [M]=[T-C*h]
20.0 cm. The error in the determination of g would be: (¢) [M]= [T C*h'] (d)[M]=[TC=h]
(2014 Online Set-1) . :
@17% (5)27% 2. A phlys‘lctl ?ua:uuy P is described by the relation
(€)44% @227% Pan b c:d
20. From the following i of physical If the relative errors in the measurement of a, b, c and d 27) b
(expressed through their usual symbols) the only respectively, are 2%, 1%, 3% and 5%, t the relative emor in
combination, that would have the same value in different Pwillbe - (2017 Online Set-2)
systems of units, is: (2014 Online Set-2) (@)8% (b)12% 7_9) o
G 2 .E, y
® Ho ;3u —.? ®) X o €oh (c) 32% (d)25%
¢ he « G R T S e S S By ST ) L
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22,

(expressed through their usual symbols) the only respectively, are 2%, 1%, 3% and 5%, t the relative error in
combination, that would have the same value in different Pwillbe - (2017 Online Set-2)
systems of units, is: (2014 Online Set-2) (8% (b)12%
G 27, h
® F'o:o = ® 151 €o : (€)32% (d)25%
L ce 27.  In an experiment to determine the period of a simple
2 pendulum of length | m, it is attached to different spherical
© e Gm® (m_= mass of electron) bobs of radii r, and r,. The two sphenical bobs have uniform
ot ihxcag mass distribution. If the relative difference in the penods,
@ ch is found to be 51075, the difference in radii, |~ is
2nel
' best given by - (£ >>>(r,,1,)) (2017 Online Set-2)
Avector 3 isrotated by a small angle AO radians (AD<<1)
s B S (a)lem (b)0.05cm
10 get a new vector B_InlhluselB-Al is: (©0.1cm (4001 cm
(0150nline) | 55 pe relative error in the determination of the surface area
1.)|7\|A0 (b) |§| M—li«l of asphere is « . Then the relative error in the determination
of its volume is © (2018 Online Set-1)
. A9 »
“’M["T) @o m%a ® 3«
In the following I refers to current and other symbols 5
have their usual meaning. Choose the option that (<) 3a (d)a
Do o the Sf slocrichl conducavily. | 20 The emors in P.O.Rand S are 0.5
v Wy s v P - -

10.  Resistance of a given wire is obtained by measuring the o,
current flowing in it and the voltage difference applied R () 22
across it. If the p ge errors in the of | 16. A screw gauge with a pitch of 0.5 mm and a circular scale
the current and the voltage difference are 30% each, then with 50 divisions is used to measure the thickness of a
error in the viaue of resistance of the wire is © ~ (2012) thin sheet of Aluminium. Before starting the measurement,
(2)6% (b)zero it s found that when the two jaws of the screw gauge are
(©1% 8)3% brought in contadt, the 45" division coincides with the

( s . main scale line and that the zero of the main scale is barely

1. A spectrometer gives the following reading when used to visible. What is the thickness of the sheet if the main
measure the angular of a prism scale reading is 0.Smm and the 25* division coincides with
Main scale reading 58 5 degree. the main scale line? (2016)
Vernier scale reading 9 divsions ()0 80 mm (b)0.70mm
Given that, | division on main scale corresponds to 0.5 (€)0.50 mm (d)0.75 mm
degree. Total division on the vernier scale is 30 and match
with 29 divisions of the main scale. The angular of the | '™ ::ﬁg‘:::i?m‘:; W:’":ym “'l *l RS
prism from the above data is - (2012) o
(2)58.59° (b)$9.77° diameter of capillary, ) = 1 25x107m
(c)58.65° (d)59° rise of water, = { 48103 m -

12, Let[g] denotesthed | formula of the p
of vacuum. If M = mass, L. = length, T = time and A = Using g =9.80m/s* and the simplified relation
electric current, then (2013)

@)[e]=[M'LTA] ©)[5]=[M1°TA’) ~r=_"h_8“o! N/m , the possible error in surface tension
(©[e]=IMLT'AT]  (d)[g]=[M'L'T'AY 2
13. A student measured the length of a rod and wrote it a5 B closost 10 : @orn)
3.50 em. Which mstrument did he use to measure 1t - (2014) (2)0.15% (b) 1.5%
(a) Ameter scale (€)24% (d) 10%
(b) A vernier calliper where the 10 division in vernier scale | 18, The density of a matenial in the shape of a cube is
matches with 9 division in main scale and main scale has determined by measuring three sides of the cube and its
10 divisionin | cm mass. If the relative errors in measunng the mass and length
(¢) A screw gauge having 100 divisions in the circular are respectively 1.5% amd 1% the maximum error in
scale and pitch as | mm determining the density is - (2018)
(d) A screw gauge havin SO divisions in the circular scale (@)45% (b)6%
and mitch | mm (A3 %0s A 0L
e
best given by - (£>>>(r.1.)) (2017 Online Set-2)
21, Avector 3 isrotated by a small angle AO radians (AB<<1)
n oy (a)lem (b)0.05cm
10 get a new vector B_InllnlcuelB-Alu: (©)0.1cm (@001 cm
(2015 Online) | 58 pe relative error in the determination of the surface area
q.,lixlm (b) |§|M-|§| of asphere is a . Then the relative error in the determination
of its volume is (2018 Online Set-1)
o, A8? =
(c)|A|[l-—2-] @0 @ % 5 ®3a
22.  In the following ‘1" refers to current and other symbols 5
have their usual meaning. Choose the option that (cp;u ) a
ds 1o the d ions of electrical conductivity 2
v = 29.  The percentage errors in quantities P, Q, R and S are 0.5
s (2016 Online Set-1) :
@ML T HIMILT' percent, | percent, 3 percent and | 5 percent respectively
(EOM'LTE (M LT ) : o’

23.  A.B,Cand D are four different physical quantities having fn the measirenieat of  phiytical quintity A =—pes The
different dimensions. None of them is dimensionless. But we . . : g
know that the equation AD = C /n (BD) holds true. Then mlmmpa:aﬁngemlnlhenlmowa:{lbc.
which of the combination is not a | quantity ? (2018 Online Set-3)

(2016 Online Set-2) (a) 6.0 percent (b) 7.5 percent
(A=C) (¢) 8.5 percent (d) 6.5 percent
(@A -B'C? (b) D 30. Let A-(i’j) and §-(2. j). The magnitude of a
oh-c @S- AD? coplanar vector ¢ suchthat A .C=B.C=A.B, isgiven
B BD C by: (2018 Online Set-3)
24.  If thelengthof rod Ais 325+ 0.01 cmand thatof B1s 4.19

0.01 ¢m then the rod B is longer than rod A by -
(2016 Online Set-2)

(2)0.9%4 £0.00cm (b)0.94 001 cm
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EXERCISE - 1 : UNIT & DIMENSION, ERROR AND SIGNIFICANT FIGURES

L() 2.(b) @ @ Ko 6.(a) 7.(a) ) 9.(b)
10.(d) 1L(c) 12.(a) 13.(b) (UL 15.(d) 16.(¢) A2Ab) )
19.(c) 20.(c) 21.(a) 22.(c) 23.(b) 4.d) 2EE 26467 27.(d)

7&.«!; . (c) 1) 3(@) 32.(c) 33.(¢) M.q) 35.(d)  _364b)
37.(d) 38.(c) 39.(b) 40. (a) 410 42.(a) 43.(b) 44.(b) 45.(d)

<) 47.(a) 48.(d) 49.(c) 50.(d) SL(d) 52.(c) 53. (b) 54.(a)
55.(d) 56.(d) 57.(d) 58.(b) 59.(a) 60.(b) 61.(¢) 62.(a) 63.(a)
64, (d) 65.(b) 66.(c) 67.(b) 68.(b) 69.(b) 70.(c) 71.(d) T2.(¢c)
73.(c) 74.(c) 75.(c) 76.(b) 77.(b) 78.(¢c) 79.(b) 80.(c) 8L.(c)
82.(d) 83.(b) 84.(b) 85.(b) 86. (1) 87.(a) 88.(a) 89. () 90. (b)
91.(b) 92.(d) 93.(d) 94.(d) 95.(a) 96. (c) 97.(d) 98.(a) 99.(c)
100. (d) 101.(b) 102.(b) 103. (b) 104.(¢) 105.(c) 106. (d) 107.(¢c) 108. (¢c)
109.(¢) 110.(2) 111.(b) 112.(a) 113.(b) 114.(b) 15.(d) 116.(b) 17.(c)
118.(d) 119, (¢) 120. (d) 121.(a) 122.4¢c) 123.(a) 124.(a) 125.(c) 126.(d)
127.(a) 128.(a) 129.(d) 130. (b) 13L.(¢c) 132.(¢) 133.(¢c) 134.(¢) 135.(¢)
136.(c) 137.(d) 138.(a) 139.(d) 140. () 141, (a) 142.(d) 143.(¢) 144.)
145.(d) 146.(2) 147.(b) 148.(a, d) 149.(a,¢c) 150. (b, ¢)
EXERCISE -2: PREVIOUS YEAR JEE MAINS QUESTIONS

L(d) 2.(¢c) 3.(b) 4.(a) 5.d) 6.(c) 7.(a) 8.(a) 9.(a)
10.(a) 1L(¢c) 12.(b) 13.(b) 14.(2) 15.(d) 16.(a) 17.(b) 18.(a)
19.(b) 20.(c) 2L.(a) 22.(c) 23.(b) 24.(c) 25.(a) 26.(c) 27.(c)
28.(a) 29.(d) 30.(b)
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