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Chapter 1. Units and Measurement

A physical quantity of the dimensions of length

4

that can be formed out of ¢, (7 and 18 |c1s

4ne,

velocity of light, (& 1s the umiversal constant of
gravitation and e 1s charge|

2 1/2 il + 1/2
3 C [ad 1 | e
g - r 3
[1] 47[E{] { ) c | G 4“ Eﬂ
. s 2
b 1], e
3 —G (s

(NEET 2017)
Planck’s constant (h1), speed of light in vacuum
(¢) and Newton’s gravitational constant ((z) are
three fundamental constants, Which of thé
following combinations of these ha§ the

dimension of length ?
,J’u: . || Ge

JhG VhG
(NELT-IT 2016)

32 12

I dimensions of critieal velocity v of a liquid
flowing through a tube dre eXpressed as [n"p'r]
where 1, p and r.are the coefficient of viscosity
of hiquid, density 6f Tiquid and radius of the
tube respectivély: then the values of x, y and z
are given by
(a) SlyaT.l (b) 1. 1.1
(c) limlo=) (d)y-1.-1, 1 ¢2015)
[f energy (X)), veloeity (1) and time (7)) are
chosen as the fundamental quantities, the
dimensional formula of surface tension will be
(a) [EVZTF (b) [E*VHT7]

(c) [EV=T (d) [EV'T

(2015 Cancelled)

I force (F). velocity (V) and time (T) are taken

as fundamental umts, then the dimensions of

mass are

(a) |FVT] (b) [FVT—]

(¢) [FV'TT (d) [FV'T] (2014)
In an experiment four quantities a, b, ¢ and d
are measured with percentage error 1%, 2%,

(a) (b)

C

. E

10.

11.

12.

3% and 4% respectively, Quantity P 1s
calculated as follows

o |

ab-

ed

P=

% error n P 1s
(a) 7% (b)y 4% (&) 14% (d) 10%
(NEET 2013)
The pair of quantities having same dimensions 1s
(a) Impulse and Sutface Tension
(b) Angtlaramomentum and Work
(¢) Work-and Torque
(d) Young's modulus and Energy
( Karnataka NEET 2013)
The damping force on an oscillator 1s directly
proportional to the velocity. The umts ol the
constant of proportionality are
(@) kgms™ (b) kgems ™=
(c) kg s (d) kg s
The dimensions of (ug )" are
(a) [L"T71 (b) [L7'T]
(e} LT ) [LHETe)
(Mains 2012, 2011)
The density of a matenal in CGS system of units
154 g em™ Ina system of units in which umt of
length 1s 10 em and unit of mass 1s 100 g, the
value of density of matenial will be
(ay 0.04 (by 0.4 (c) 40

(2012)

(d) 400
(Mains 2011)
The dimension of -;-EE,I':; where € 15 permuttivity
ol free space and £ 1s electne held, 15
(a) MLT= (b) MLT-

(¢) ML*T (d)y MLT (2010)
A student measures the distance traversed in
free fall of a body, mitially at rest, in a given
time. He uses this data to estimate g. the
acceleration due to gravity. If the maximum
percentage errors in measurement ol the
distance and the time are e, and e, respectively,
the percentage error in the estimation of g 1s
(@) 8, =€, (b) e, +2e,
(c) e, +e, (d), e, ~2e;
(Mains 2010)
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14.

16.

17.

18.

19.

20,

21.

22,
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[f the dimensions of a physical quantity are given

by ML"T*, then the physical quantity will be

(a) veloctyifa=1,b=0,¢=-1

(b} accelerationifa=1.b=1,c=-2

(¢} forceita=0.bh==1,c=-2

(d) pressureifa=1,b=-1,¢=-2 2009)

If the error in the measurement of radius of a

sphere 15 2%, then the error in the determination

of volume of the sphere will be

(a) 8% (by 2% (¢) 4% (d) 6%
(2008)

. Which two ol the lollowing live physical

parameters have the same dimensions ?

. energy density 2. refractive index

3. dielectrie constant 4. Young’'s modulus

5. magnetic held

(a) | and 4 (b) 1 and 3

(¢) 2and4 (d)y3and 5  (2008)

Dimensions of resistance in an electrical cireut,

in terms of dimension of mass M., of length 1.

of time T and of current I, would be

(a) [ML*T=] (b) [ML*T'T"]

(¢) [ML-T-I7] (d) [ML=T-T].
(2007)

The velocity v of a particle at time 715 given by

V=l +
t+c

The dimensions of a. b and ¢ are

(a) [L]. [LT] and [LT*] (b) [LT], [Ljand [T]

(¢) [L7]. [T]and [LT3] (d) [LT3), [LT] imd[L].
(2006)

The ratio of the dimensions af Planek’s constant

and that of moment of mertia ¥s'the:dimensions of

(a) time (b) frequency

(¢) angular momentum (d) wvelocity. (2003)

The dimensions of universal gravitational

constant are

(a) [M LT (b) [ML-T"'

(e) M (d) IM=LT1]
(2004,1992)

The wmt of permuttivity of free space, €, 18

(a) coulomib/newton-metre

(b) newlon-metre*/coulomb*

(¢) coulomb*/newton-metre’

(d) coulomb®/(newton-metre)* (2004)

The dimensions of Planck’s constant equals
to that of

(a) energy (b) momentum

(¢) angular momentum (d) power, (2001)
Which pair do not have equal dimensions 7
(a) Energy and torque (b) Force and impulse
(¢) Angular momentum and Planck constant
(d) Elastic modulus and pressure.  (2000)
The dimensional formula of magnetic {lux 1s
U’l} |‘MnL T JA .31 {hj MILT :}"s.':]

. where a. b and ¢ are constants, |

24.

25

26.

27.

29.

30.

J1.

32.

() [ML*TA (d) [ML*T-'A?] (1999)

G (i 5
An equation 1s given here F+v3 =h?

where P = Pressure, I" = Volume and

0 = Absolute temperature. If @ and b are

constants, the dimensions of @ will be

(a) [MLT] (b) [ML*T']

(¢) [MLT=] (d) [IM'LAT?). (1996)

The density of a cube 1s measured by measuring

its mass and length of its sides. If the maximum

error 1 the measurement ol ‘mass and lengths

are 3% and 2% respectively, the maximum error

in the measurement of density would be

(@) 12%  (b) 4% @ 7% (d) 9%
(1996)

The dimensions of impuilse are equal to that of

(a) pressure (b) linear momentum

(¢) loree (d) angular momentum,
(1996)

Which=of the following dimensions will be the

same @s that ol time?

L) 2 b & L.C d L

4 (D) 7 (c) L (d) [
(1996)

. Which of the following 1s a dimensional

constant”
(a) Relative density (b) Gravitational constant
(¢) Refractive index (d) Poisson ratio.(f995)
The dimensions of RC 1s

(a) square of time (b) square of mverse time

(¢) ltme (d) inverse time. (/995)
Percentage errors 1 the measurement of mass
and speed are 2% and 3% respectively. The
error 1n the estimate of kinetic energy obtained
by measuring mass and speed will be
(a) 8% (b) 2%  (¢) 12% (d) 10%.

(1995)

Which of the lollowing has the dimensions of
pressure?
(a) [MLI™]
(¢) [ML->T4)

(b) [MLT?)
(d) ML)

(1994, 90)
Turpentine o1l 1s flowing through a tube of
length / and radius r. The pressure difference
between the two ends of the tube 1s . The

P(r* - x*)
dvi
where v 15 the velocity of ol at a distance x from
the axis of the tube. The dimensions of h are

(a) [MLT"] (b) IMLT]
(c) [ML*T-] (d) IML'T] (1993)

viscosity of o1l 1s given by n=
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33.

34.

36.

37.

The time dependence of a physical quantity p

1s given by p = p, exp (-af), where a 15 a

constant and 7 15 the time. The constant a

(a) 15 dimensionless

(b) has dimensions |17

(¢) has dimensions |17

(d) has dimensions of p (1993)

P represents radiation pressure, ¢ represents

speed of hight and § represents radiation energy

striking per unmit area per sec. The non zero integers

x, v, z such that /'8¢ 18 dimensionless are

(@) x=1,y=1,z=1 byx=-l,y=1,z=

) x=1l,y==-l,z=1 (dx=1lLy=1lz=-]
(1992)

. A certain body weighs 22.42 g and has a

measured volume ol 4. 7¢c. The possible error

i the measurement ol mass and volume are

0.01 g and 0.1 cc. Then maximum error n the

densiy will be

(@) 22% (b) 2% () 0.2% (d) 0.02%.
(199])

The dimensional formula of permeability ol [ree

space m, 18

(a) [MLT—=AZ

l:E] IMHLTI' IAZI

(b) [M"LYT]
(d) none of these
(19 9L)
The frequency of vibration f of a mass m
suspended from a spring of spring constint &
is given by a relation /= amkX where a 1s a
dimensionless constant, The values of x and v
are

38.

39.

40.

41.

42,

43.

3

According to Newton, the viscous force acting
between hqud layers of area A and velocity
Av

gradient Av/AZ 1s given by F=“n’d‘ﬂ_f‘

where h 1s constant called coefficient of
viscosity. The dimensional formula of h 1s
(a) [ML=T—] (by [ML"TY]
(¢) [ML*T3] (d) [ML'T

(1990)

If x = ar + br*, where x is the distance travelled

by the body in kilometers whilé 7 1s the time in

seconds, then the units of b 18

(a) km/s (b) kms (¢) km/s® (d) kms®
(1989)

Of the following guantities. which one has

dimensions-different from the remaming three 7

(a) Energy per unit velume

(b) Foree per unil atea

(¢) Praduct of voltage and charge per unit volume

(d) Amgular momentum. (1989)

Dimensional formula of sell’ inductance 1s

(@ [MLT A (b) [ML2T'A 7|

@ |ML*T?A7 (d) IML*T=A
(1989)

The dimensional formula of torque 15

(a) [MLT-] (b) IMLT]

(¢) [MLT-?] (d) [ML7>T7]. (1989)

It " and R denote capacitance and resistance,

the dimensional formula of C'K 1s

(a) |[M'LT!] (b) [M"L"T?]

(¢) [MLT]

(@) e f— | &) R e | (d) not expressible in terms of MLT.  (1988)
7 S ) 2 2 44. The dimensional formula of angular momentum
] t—.l_ ’:.—-1— d 1_'——.-]_ l—_]... is
(©) *=zy=—g W *=-3.y=7. (a) [MLT] (b) [ML2T]
(1990) (c) [MLT] (d) [MLT]. (1988)
(Answer Key)
I. (& 2. (a 3. (¢) 4 (@ 5§ (@ 6. (© 7. (© 8 (¢ 9. (© 10. (¢
11. (b) 12. (b 13. (d) 14. (d) 15. (a) 16. (¢) 17. (b) 18. (b) 19. (a) 20. (c)
21. (¢) 22. (b) 23. (¢) 24. (c) 25. (d) 26. (by 27. (a) 28. (b) 29. (¢) 30. (a)
31. (b) 32, (d) 33. (b) 34. (¢) 35. (b)) 36. (a) 37. (d) 38. (&) 39. (¢) 40. (d)
41. (c) 42. (a) 43. (a) 44. (d)
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NIRRT EATE EXPLANATIONS ‘|I||II[IIIIIIIII|III|IIIIIIIIIIIIIIIIIIII

1. (d) : Dimensions of

2
e

dne,
Dimensions of GG = |[M 'L T3],
Dimensions of ¢ =[LT]

=[F xd*]=[ML'T™]

2 NF

| ee [ : G
4re,

S [L = IMEPT=)2 IME LT LT

On comparing both sides and solving. we get

5" f!=5 and r = -2

, 12
I ¢
n b 4me,

2. (a) : According to question,
foc P c? (&
[=klFct

P

Q)

sides,

[MLT" = [ML>T-'}]* [LT']? [IM-'L*T 2]
Applyving the principle of homogetneiy of
dimensions, we get

p-r=0 (1)
ptgtir=1 (1)
~p—qg-2r=0 L (1v)
Solving eqns. (11), (1) and fiv), we get
i
£oF= v 4T g
; _ vhG
Fromeqgn. (1) = ::3;‘1
3. () : Wl=[Wp"] (given) D)

Writing the dithensions of various quantities in eqn.
(1), we get
[IMLT '] = [ML T F[ML AT PIM LT
= IMr ty ] = -y +z 'I'—.Tr

Applying the principle of homogeneity of
dimensions, we gel

x+tp=0-x-=-3pt+tz=1; —x=-l
On solving, we get

x=1,y=-1,z=-1
4. (a) :Let 8= kET?T*
where & 1s a dimensionless constant,
Writing the dimensions on both sides, we get

W”;UT' I'I o ﬂUﬂ.-ZT JIrr['I:I‘ }lnl.ﬂ{T}L'-

(1), |
Wntting dimensions of physical quantities on botl

- [Mﬂl :"..;]+E‘T'-?_ri - EF+r"J
Applving principle of homogeneity of dimensions.

we gel, a=1 L (1)
2at+b=10 .. (1)
-2a-b+ec=-2 (1)

Adding (1) and (1), we get
c=-—2

From(n),b=-2a=-2

S=kEV=Tor [S] =|EV4]
5. (d) : Let mass m o< F7] 2
or m = k"] 4" 1)

where & 1s a dimensionless @onstant and @, b and ¢
are the exponents.
Writing dimensions on both sides. we get
(ML R [ ML= A LT [T
IMI-Wm :!Mﬁlin . !1"]" 2a—h 4 rl
Applving Alie principle of homogeneity of
dimensions;, we get

a= | k1)
fn+hH=10 . (111)
=la—-b +e¢e=( (1)

| Selving eqns. (1), (1) and (1v), we get

g=1 b=-1.0%=]
From egn. (1), [m]=[FV 'T]
Hjb:
cd
% error in P 1s

Exj[m: 3[E}+2[&]+M+M x 100
& a b C d
=3 % 1%+2 x 2%+ 3% + 4%] = 14%

6. (¢):As P=

7. (¢): Impulse = Force » time

= [MLT=|[T] = [MLT]
Force [MLT™]
ength (L]

Angular momentum
= Moment of mnertia = angular velocity
=[ML?|[T"] = [ML*T"'|
Work = Force » distance = [MLT =|[L] = [ML-T~]
Energy = |[ML*T7]
Torque = Force * distance= [MLI]|L] = [ML*T|
Young’s modulus

=[MILT?]

Surface tension = |

- Force / Area
Change in length / original length
_IMLTZY/[R]
[LI/1L]

[ML™T2]

é-’g www.studentbro.in



Get More Learning Materials Here : &

Units and Measurement

Hence. among the given pair of physical quantities
work and torque have the same dimensions [MLT|
8. (¢) : Damping force, F' o< v or I = kv

where & 1s the constant of proportionality

9. () : The speed of the Light in vacuum 1s

1 1/2

¢ =——==(MpE)"
VMot

[(H€) " * =] = [LT]

10. (¢) : Asnu, =n,u,

4-—%:111%:} 1, = 40
cm (10 em) g
11. (b) : Energy density ol an electric held E 1s
1 -
Up =—E-E"
ET %0

where €, 1s permittivity of free space
% g Pt
5 Energy MLT™

“ Volume B

=ML+
Hence. the dimension of —EHE: 1s ML-IT-
12. (b) : I'rom the relation
1 .»
h=ut+=gt
23
1

J;:—Hfj =% H:%(
2 §=

Taking natural logarithm an bath sides, we get
Ing=mnh-2Int

Ag AN L_gi‘"‘
g h f

For maximumrpermissible error.

body initially at rest)

Differentiating,

or [ﬂx‘lﬂuj =[£h-xlm]+2x(%xlﬂﬂ]
Max

g h
According to problem
Ah Al

T:{‘l[!]:fl and Txl[l[l:h
1 2

Therefore, [ﬂx'i{DJ =¢y+2¢5
g 1Max

ore ass X > 10y
13.(d) : Pressure. P:I ree  ma acceleration

dIca dIca

M'LT™ el s
5 [Pl=———— =[M'L"T™ ] = M°L¢Te.

a=l.b==l.c=-2.

4
14. (d): V=%m'i'31 In‘if’=lr:[—3:a‘!:]—Hnlr‘»?'1|
dV  _dR

Differentiating. V- 3?

Error in the determmation of the volume
=3 x 2% =06%
15. (a):

Work dm'p;::I_ MLT?.L
Sy
=[ML-'T-]
Fﬂl’ﬂt]x (/]
Area | [Al]
"'Mtl ’%= [ML' IT 21

The dimensions 81 1 and 4 are the same,

[Energy density] = {
Volume

[ Young's modulus | = [F].‘:[

-

16. (¢) : Aeeording to Ohm’s law.

V=Rl or H=¥

W [IML'T )

q [IT]

_[ML*T/IT)
1]

b
17. (b): v=al +——
s ) r+c

As ¢ 18 added to 1,

EPimensions of ™=

R =[MLT17%)

lel = [T]

-]
[LT I:[LT“E]
[T]

[af] = [LT] or, la]l=

- [b]=[L]

18. (b): -'_1= Er  [MLT][L]

I exI [LT']x[ML2]
%=LT'1]=frequency.

19. (a): Gravilational constant (s
4 2
_ force x (distance)”

MAss X Mass

i o MLT L]
IMEnSIons oLy = = et

20, (e¢) : Force between two charges

] f,"E:} l q:

— EM [L"I"I' ll

= C*/N-m°

@g www.studentbro.in
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21. (¢): Dimensions ol Planck constant
Ener ML'T" i
e e IMLTT] _ ivz2r-)
requency [T

Dimensions ol angular momentum /.
= Moment of mertia / * Angular velocity m
= [ML?|[T"] = [ML*T"']

22. (b) : Dimensions of force = [MLT |
Dimensions ol impulse = [MLT .

F
23. (¢) : Magnetic flux, ¢ =BA= (—")fl

Il

[MLT ][L7] iy

= . =[ML'T A ],

ALl | ]
24. (¢) : Lguation | P+ g b d Sinee s I
; : e ~ |=h —, Since —= 153

L] o B T

a
added to the pressure, therelore dimensions of V2

and pressure (/) will be the same. And dimensions

. { ¢ M] _l-l1__-|
ﬂ! V; = IL;-'!l].". _'1 - I

or a=[MLST

Am

25. (d) : Maximum error 1n mass [_m' ] =3 % =

3 ._
e =2%= %

Maximum error i the measurement of density,

; D4 | :
/ 100 100 /700 100

Ppm
= 9%.

Al
and maximum error n length [ b J

100
26. (b) : Impulse = Fotce % Time.
Therefore dimensional formula of 1mpulse
= Dimensionalformula-ol force x Dimensional formula
of tme = [MET®] [T] = [MLT"] and dimensional
formula 8t lined§ momentum [p] = MLT!.
27. (a)
28. (b) : Relative density, refractive index and
Poisson ratio all the three are ratios. therelore they
are dimensionless constants.

1

AKE Am Av 2 ; 8
= +2X—=——+2X =——=8%
K.E, m v 100 100 100
_ Force ; : .
31. (b) : Pressure = - Therelore dimensions
Area
_ [MLT | 1
of pressure = na - MLT=,
32. (d): Dmmensions of P = [ML "T7|
Dimensions of » = |L]
Dimensions of v = [LT]
Dimensions of / = [L]
i PP MU L
mensions ol N = [4“[] ILT'l |[L|

= [MT. o]

33. (b): Given | p=pe™®

of” 15 a dimensionless

ol bt
3 y: 1 et

It igh
34. (€): Lel £ = 7"V ssifT)
k48 a dimensionless
Dimensions of & = [M'LT"]
For MLT it
25 Dimensions of P = ﬁ;;:[ 1] ]=IML T
Energy  [ML'T 7] =[MT"]

Dimensions of 8= 30~ —= = (L2][T]

Dimensions of ¢ = [T

Substituting these dimensions 1 eqn (1), we get
|MHer[-rrl ot IM l'r--jl.r IMIqll |L‘I*—IF

Applyving the principle of homogeneity of

dimensions, we get

xt+y=0 a0
—x +z=( sl
-2 -3y-z=0 L. (1v)
Solving (n). (1) and (1v), we get
x=1l,y=-l,z=1
mass m
35. (b): Density p = e A (1)

Take loganthm to take base ¢ on the both sides of
eqn (1), we get

29. (¢) : Units of RC' = ohm x ohm™ x second = np=lwm-ml> (1)
second. Therefore dimensions ol RC' = time. IMifferentiate eqn (1), on both sides. we get
30. (a): Percentage error in mass = 2% = —— and Ap - Am AV
100 pom V

pcrccnlﬂgc CITor 1N H].‘fﬂﬂd = 3 9% = m Errors are HIW'H}‘E added, Error in the le[‘lSil’.}-‘ | will be

L. - [, M}xmu'yﬂ

K.E.=—mv . m V

2 " 0.01 , 0.1

Therefore the error in measurement of kinetic energy = _22'+ TR 4:?]1’ 100% =2 9%
Get More Learning Materials Here : 1 m &N
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Units and Measurement

36. (a): Permeability of free space
27t % force X distance
Mo = current x current x length

Dimensional formula of W, = lﬂl];[rﬂillflji‘]
= [MLT—A7)
37. (d): f=amrk 0

Dimensions of frequency /= [ML"T 1]

Dimensions of constant @ = [MYL"T"]

Dimensions of mass m = |M]

Dimensions of spring constant & = [MT -]

Putting these value i equation (1), we get
iMluLn*l' [i = IM[TiMl 2y

Applying principle of homogeneity of dimensions,

we gel
-2y=-1 . (111)
38. (d) : Dimensions of force /' = [MLT 7|
Av _[LT™]

Dimensions of veloeity gradient AZ  [L]

= [T
Dimensions of area 4 = |L-]
. g Ay
Given FF= -MA——
NAAzZ
Dimensional formula for coefficient ol viseacity

-

DO .5 i R
i (&) ]
AZ

39, (¢): Units of b= =X
* &
40. (d): Dimensions of energy £ = |[ML*T 7]
Dimensions of voleme 7= (1]
Dimensions of freeff = [MLT ]
Dimensions of area . = |L7]
Dimensians of voltage "= [ML*TA|
Dimensions of eharge ¢ = |AT]

Dimensions of angular momentum L = [MLT]

E _IML'T? g
‘. Dimensions of =5 =[ML'T?

S [MLTY
1IMeEnsions o A ILj]

Vg _ IML*T A '][AT]

VoL
Dimensions of angular momentum 1s |[ML*T'| while
other three has dimensions [ML "]"~]

41. (¢): Induced emf |€]= L%

=[ML'T]

=[ML"'T™]

Dimensions of

¥ i l‘:f; i L1
where L 18 the self induetan®e dnil p7IRE the rate of
change ol current.
-, Dimensional fermula of

v RT3 A
:lﬂ = MTA ] = 2A-2T-2
L= = Wy - MLAACTS

dr
42. (a) :"Terque (1) = Force = distance
Dimensional formula for (t) = [MLT 7||L] = [ML*T

_ _ - charge
43. (a) : Capacitance C' = o T difference
Dimensions of (7 = [AT]] - =ML A%
[ML T A
. ~ Potential difference

Resistance K = pre,
_ ML'TA™'] s o
= TA] = [ML-T A -]

Dimensional formula of C'R
=M™ L2TA|[IML*T3A2] =]T]
As the (CR) has dimensions of tme and so 15 called
time constant of CKR cireut,
44. (d) : Angular momentum L
= Moment ol mertia [ * Angular velocity m
. Dmmensional formula L = [ML?|[T'] = [ML*T"]

Get More Learning Materials Here : &

x>

&R www.studentbro.in



	1. Units and Measurement_001.pdf (p.1)
	1. Units and Measurement_002.pdf (p.2)
	1. Units and Measurement_003.pdf (p.3)
	1. Units and Measurement_004.pdf (p.4)
	1. Units and Measurement_005.pdf (p.5)
	1. Units and Measurement_006.pdf (p.6)
	1. Units and Measurement_007.pdf (p.7)

