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2.2: The International System of Units

2015

. Astronomical unit (Au) is the average distance between
the carth and sun, approximately 1.5 % 10" km. The
speed of light is about 3.0 10 nv/s. The speed of light
in astronomical unit per minute is:

(a) 0.012 Aw/min (b) 0.12 Awmin
() 1.2 Awmin (d) 12.0 Awmin
(AMU (Med.))

2, The wrong unit conversion among the following is
(a) 1 angstrom=10""m
(b) 1 fermi=10"m
(c) 1 lightyear=9.46 x 10 m
(d) 1 parsec=3.08 x 10" m
(c) 1 astronomical unit = 1.496 x 10" m

(Kerala PMT)

2013

3. Which of the following physical quantity is not a
fundamental unit?

(a) Length (b) Mass

(c) Magnetic field (d) Current  (J& K CET)
2012
4. The SI unit of intensity of wave is
(a) Wm? b) Jm's?
(c) Wm™ (d) JmZs (UP CPMT)
2011
5. The Sl unit of thermal conductivity is
(a) Jsm'K"' ) W'm'K!
(¢c) Wm'K"! (d) Wm?2K'
(/& K CET)
6. The SI unit of power is
(a) joule (b) erg
(c) newton (d) watt
(J & K CET)
2009
7. The SI unit of clectron mobility is
@ m’s'v! (b) msv'
(c) ms'vV (d) m>s>2 V32
(J & K CET)

8. Whichof'the following quantities has not been expressed
in proper unit?

+ pewlon metre
-2
(b) Stress . newton metre

., )
(¢) Modulus of clasticity : newton metre :
(d) Power + newlon metre second '

- . 2
(¢) Surface tension . pewlon metre

(Kerala PMT)

(a) Torque

2008

9. Match the following.

a. Capacitance I.
Magnetic induction ii.
Inductance i,

voll (umpcrc)“

volt second (ampere)™!
newton ('unpcrc) 1
(mctu,)

coulomb? (joule)” |

o ¢

]

d. Resistance iv.
(a) a-—1i, b—ii,c—iv,d—=1i
(b) a—iv,b—iii, c—ii, d—1
(c) a—iii. b—iv,c—i,d—1i
(d) a-iv,b—i,c—Ii d —iii
(¢) a—ii,b-iv,c—i,d—iii

(Kerala PMT)

2.3: Measurement of Length

2014

10. The distance at which average radius of the carth orbit
subtends an angle of 1 arc second is
(a) Parsec (b) Astronomical unit

(c) Light year (d) Unified atomic unit
(J & K CET)

2.6: Accuracy, Precision of Instruments
and Errors in Measurement

2016

11. If the error in measuring the radius of the sphere is 2%
and that in measuring its mass is 3%, then the error in
measuring the density of material of the sphere is
(@) 5% (b) 7% (c) 9% (d) 11%

(J & KCET)

2015

12. Abody accelerates from rest with a uniform acceleration
a for a time f. The uncertainty in ‘a’ is 8% and the
uncertainty in ‘s’ is 4%. The uncertainty in the speed is
(@) 32% (b) 12%

(c) 8% d) 2% (COMEDK)
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Units and Measurements

13. gmallest division on the main scale of given vemier
callipers is 0.5 mm. Vemicr scale has 25 divisions and
these coincide with 24 main scale divisions. The Icast
count of vernier callipers is
(2) 0.001cm (b) 0.002 cm
(c) 0.01cm (d) 0.02cm

(J& K CET)

4. Ifthe length and time period of an oscillating pendulum
pave errors of 1% and 3% respectively, then the error in
measurement of acceleration due to gravity is
(@) 4% (b) 5%
©) 6% (d) 7% (UP CPMT)

2014

15. The measurcd value of length of a simple pendulum
is 20 cm known with 2 mm accuracy. The time for 50
oscillations was measured 1o be 40 s with 1 s resolution.
Calculate the percentage accuracy in the determination
of acccleration due to gravity g from the above

measurements.
(a) 6.0% (b) 7.2%
(c) 9.4% (dy 10.2%

(AMU (Med.))

16. The diameter of a given wire is measured by a screw
gauze. The threc measurements of the diameter give the
reading in cm as 0.036. 0.035 and 0.037. What is the
percentage crror of the measurement?

(a) 1.8% (b) 2.8%
(c) 3.2% (d) 4.6% (AMU (Med.))

17. Aphysical quantity Q is found to depend on obscrvables

N
2y

x, y and z, obeying relation Q = . The percentage

-

error in the measurements of x, y and z are 1%, 2% and

4% respectively. What is percentage error in the quantity

Q?
(a) 11% (b) 4%
(c) 1% (d) 3% (Kamataka CET)

18. Error in measurement of radius of a cylinder is 3% and
in length is 1%, then find the error in measurement of
volume of cylinder?

(a) 4% (b) 5%
(c) 7% (d) 1% (UP CPMT)

2013

19. Inan experiment four quantities a, b, ¢ and d are measured
with percentage error 1%, 2%, 3% and 4% respectively.
3,2
Quantity P is calculated as follows P = ab” o, error
I cd
mPis

(a) 7% (b) 4%
© 14% () 10% (NEET)

20. The time period of oscillation of a simple pendulum
is T= 2RJI_ Mecasured value of [ is 10 cm known
Y

to | mm accuracy and time for 100 oscillations of the
pendulum is found to be 50 5 using a wrist watch of 1's
resolution. What is the accuracy in the determination of

g?
() 2% (b) 3%
(¢) 4% (d) 5% (UP CPMT)

2012
3!2
21. A physical quantity X is given by X = —= The
mn

percentage crror in the measurements of 4, [, mand n

are 1%, 2%, 3% and 4% respectively. The value of X'is

uncertain by

(@) 8% (b) 10%

(c) 12% (d) none of the above
(AMU (Med.))

22. A physical quantity z, depends upon two other physical
quantities x and y, as follows. z = ay'® where, a is a
constant. In an experiment, the quantity x is determined
by measuring = and y, and using the above expression. If
the percentage of error in the measurement of and y are
10% and 12% respectively, then the percentage of error
in the determined valuc of x is

(a) 2%

(b) 8%

(c) 15%

(d) without the value of the constant a, the percentage
of error cannot be calculated (J & K CET)

23. When a current of (2.5 + 0.5) A flows through a wire,
it develops a potential difference of (20 = 1) V, the
resistance of the wire is
(a) (Bx2)Q (b) (8%1.6)Q
(c) (815 Q (d) (8=3)Q (UPCPMI)

24. In a slide callipers, (m + 1) number of vernier divisions
is equal 10 7, number of smallest main scale divisions.
If d unit is the magnitude of the smallest main scale
division, then the magnitude of the vernier constant is

d
y by % uni
(a) o) unit (b) - unit
md unit (d) (m+1)d il
(m+1) n
(WB JEE)
e ——————
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25. A student measures the distance traversed in free fall
of a body, initially 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 of
the distance and the time are ¢; and e, respectively, the
percentage error in the estimation of gis
(a) e;—¢e (b) e, +2¢
(c) e +e (d) e —2e

(A!PMT (Mains))

26. Choose the incorrect statement out of the following.

(a) Every measurcment by any measuring instrument
has some error.

(b) Every calculated physical quantity that is based on
measured values has some error.

(c) A measurement can have more accuracy but less
precision and vice versa.

(d) The percentage error is different from relative
CITOT.

(AMU (Med.))
2009

27. In a vemier callipers, one main scale division is
x cm and n divisions of the vernier scale coincide with
(n — 1) divisions of the main scale. The least count (in

cm) of the callipers is

n-—1 nx
e b

(a) ( - ].\ (b) ]

© = ) = (MU (Med))
n (n=1)

2008

28. If the error in the measurement of radius of a sphere is
2%, then the error in the determination of volume of the
sphere will be
(a) 8%

(c) 4%

(b) 2%
d) 6% (AIPMT)

29. A vemier callipers (with least couﬁl = (0.1 mm) has

20 divisions of the vemier scale. The main scale

divisions are of
(a) 0.2mm
(c) 1.0mm

2007

30. The resistance R of a wire is given by the relation

= p!/nr‘ Percentage error in the measurement of

P, !and ris 1%, 2% and 3% respectively. Then the
percentage error in the measurement of R is

(a) 6% (b) 9%

(c) 8% (d) 10%

(b) 0.5mm

(d) 2.0mm (AMU (Med.))

(AMU (Med.))

If voltage V= (100 £ 5) V and current /= (10 02) 4

31. i
the percentage error in resistance R is k|
() 5.2% (b) 25% .
(c) 7% (d) 10% |
(¢) 2.5% (Kerala Papyy

2.7: Significant Figures
- ey -
2015

32. Number of significant ﬂgurbs in 0.0006702 is

(ﬂ) 4 (I.)) 8

(c) 2 (d 7 (JIPMER)
33. The number of significant figures in 0.003125 is

(@) 4 (b) 5

) 6 (dy 7 (UPCPMT)

2011

34. Which of the following has the highest number of

significant figures?
(a) 0.007 m~ )
(c) 0.0006032 m’

(b) 2.64x10% kg
(d) 6.3200)
(AMU (Med.))

2.8: Dimensions of Physical Quantities

2015

35. The dlmensmn of magnetic flux is :
(a) [MLT'A™] (b) [MLTA" ]

) [ML>T’A™} (d) [ML*T?A™]
(/& K CET)

36. The dimensions of heat capacity are ,
(a) [MLT?K™] (b) [ML’T2K™]
(¢) [M'L*TK™] (d) [MLT K]

2014

37. Which of the following ratios has the dimension of
mass?
(a) Volume/Density
(b) Surface tension/(Angular velocity)?
(¢) Lincar momentum/Force
(d) Pressure/Power

(JIPMER)

(AMU (Med.))

38. The dimensions of universal gravitational constant is
(a) [M’L*T3 (b) M'L’T?
(c) [MLT? (d) [MLT
(COMEDK)

39. Which of the following is a dimensionless quantity?
(a) Magnetic flux density
(b) Electric flux density
(c) Lumen flux density

(d) Optical density (/& K CET)
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40. A dimensional constant is

(a) Poisson’s ratio

(b) Universal gravitational constant

(c) Relative density

(d) Refractive index (JIPMER)
41. The dim(insﬂions of mobility of charge carriers are

(;]) [I\'I_'T—r\] 3] [MfITZA]

© [M°TA] (d) [M'T'A)

(c) [f\'rszr\_l] (Kerala PMT)
42. pimensions of torque is .

@ [MLT] (b) [ML2T?]
43. In which of the following pairs, the two physical

quantitics have difierent dimensions?

(a) Planck's constant and angular momentum
(b) Impulse and lincar momentum

(c) Moment of inertia and moment of a force

(d) Encrgy and torque

2013

44. The pair of quantities having same dimensions is
(a) Impulse and surface tension
(b) Angular momentum and work
(c) Work and torque
(d) Young’s modulus and energy

(WB JEE)

(NEET Karnataka)

45. The dimensions of the quantity Ex B, where E
represents  the electric field and B the magnetic field
may be given as
(a) [MT”]

(c) [MALT?A™]

(b) [MLT A7
(d) [MLT?A™}

(AMU (Med.))
2012
46. The dimensions of (pggo) " are
@ [L"”T] (b) [L7T]
(¢) [LT] (d) LT

(AIPMT (Mains), AIPMT 2011)

47. What are the dimensions of electrical conductivity? (I is
current)
(a) [ML7 Tl
(©) ML T

(b) M'L*T’1)
(d) [M'L3TI]
(J & K CET)

48. The flux density of mass is defined as the amount of
mass crossing unit areca per unit time. The dimension of
this quantity is
(a) [ML?T"]
(¢) [MLT™

(b) [ML*T™)
(d) [M'L7T)
(J & K CET)

49.

The dimensions of gravitational constant G are
(a) MTL'TH () ML T
(c) MT? (d) [ML*T?
(¢) M'L'T?]
(Kerala PMT, AFMC 2011)

The dimensions of magnetic flux are -
(a) [ML*T2A™" (b) [MLT :A"I]
(c) [MLTPA™ (d) [ML°T7A™)

2011

51.

52.

53.

54,

55.

56.

57.

(OJEE)
The dimensions of energy densily are
(@) [ML'T? (b) [MLT?]
(c) [MLZT (d) [ML'T?
(BHU)

The dimension of impulse is .
(a) [MLT™] (b) [MLT']
() [ML'T] (d) [MT]

(J/ & K CET, AFMC 2010)

Surface tension has the same dimensions as that of
(a) coeflicient of viscosity

(b) impulse (c) momentum

(d) spring constant (¢) frequency (Kerala PMT)
[ML>T]is the dimensions of

(a) work (b) power

(c) force (d) momentum (OJEE)
E2

= has the dimensions of (where E is electric field and

Ho
W, is permeability of free space)

(a) [ML’T?] ) [M'LATA]

(c) [MLT™] (d) [MPL*T A%
(UP CPMT)
The dimensions of M are same as that of

magnetic flux
(b) velocity
(d) current

(a) acceleration
(c) arca

(UP CPMT)

The dimensions of coeflicient of viscosity are
(a) [ML7'T™ (b) [MLT?]
(c) [MLT™] (d) [ML*T?)
(J & K CET)

2010

58.

; , 1 '
The dimension of EEOEZ» where g, is permittivity of

free space and E is clectric field, is
(a) [ML*T?] (b) [ML'T?

(c) [ML2T] (d) [MLT) (AIPMT)
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59.

60.

ol.

Which of the following pairs does not have similar

dimensions?
(a) Stress and pressure
(b) Tension and surface tension
(c) Angle and strain
(d) Planck’s constant and angular momentum
(AFMC, AlIMS 2007)
From the following pairs of physical quantities, choose
the pair that does not have same dimensions.
(a) Angular momentum and Planck’s constant
(b) Moment of inertia and moment of foree
(¢) Work and torque
(d) Impulse and momentum
(¢) Work and encry
(Kerala PMT)
The dimensions of ‘resistance’ are same as (hose
OFssamirsivimssins where /K is the Planck’s constant, e is the
charge.
W 02
@ — (b) —
¢ e
h I
(c) = (d) - (Kamataka CET)
[&4

2009

62. If the dimensions of a physical quantity are given by

63.

65.

66.

[M“L*T <], then the physical quantity will be
(a) velocityifa=1,b=0,c=-1

(b) accelerationifa=1,b=1,¢c=-2

(c) forceifa=0,b=-1,c=-2

(d) pressurcifa=1,b=-1,¢c=-2

(AIPMT)
The dimensions of specific resistance are
(a) [MLT?A™Y] (b) [MLT?A7
() [ML3T3A™ (d) [ML*T?A™Y
(AlIMS)
. What arc the dimensions of permeability?
(a) [MLTA ] (b) [MLTA7Y
(c) [ML°TAY] (d) [ML’T*A7Y
(AFMC)
Dimensions of self inductance are
(a) [MLT?A7 (b) [MLT'A )
(c) [ML’T?A7 d) [ML*T3A™]
(BHU)

Which of the following pairs of physical quantities have
same dimensions?

(a) Force and power
(c) Torque and power

(b) Torque and energy
(d) Force and torque

(0JEF)

2008

67.

68.

09.

70.

71.

Which two of the following five physical parametery

have the same dimensions ? s,
2. Refractive index

I.  Energy density 2.
3. Diclectric constant 4. Young's modulus

5. Magnetic field
(n) land4d
(¢) 2md4

(by land5
(d) 3and5

(AIPMT)

In an cleetrical circuit containing L, C and R which,
of the following does not denote the dimensions of

frequency?
{ ] (b) —=
() LC m
R
() L ) -
RC L
(AlIMS)
If g = acceleration due to gravity and R = radius of the
W12
carth, then [E) represents the dimension of
R
(a) angular speed (b) escape s;?ced
(c) orbital speed (d) acccleration
(BHU)
The dimension of modulus nfrigidil;lf is ;
(a) [ML'T?] (b) [MLT"]
(¢) [MLT?) (d) [ML7T™]
(BHU)

The dimension of Planck’s constant is samec as that of

(a) angular momentum  (b) lincar momentum
(c) work (d) coefficient of viscosity

(OJEE)

2007

72.

13.

74.

Dimensions of resistance in an electrical circuit, in terms
of dimension of mass M, of length L, of time T and of
current I, would be
(2) [MLT?]

(¢) [ML*T I

(b) [MLT'TY
(d) [ML*T7rY
(AIPMT)

What are the dimensions of impedance ?
(a) [ML'T’I? (b) [M LT
) [MLT?17 @ ML T
(AlIMS)

The only mechanical quantity which has negative

dimension of mass is

(a) angular momentum

(b) torque

(c) coefficient of thermal conductivity
(d) gravitational constant

(J & K CET)
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~—" g: Dimensional Formulae and

Dlmensmnal Equah@_s_wﬂ_ B
2015

:mmml formula of Planck’ &. constant /1 is

l Dlnlt.
= 11;‘, [MU ] (b) [MI- %!
(©) [MLT '] (@ [ML'T)

(AMU (Med.), J & K CET, AlIMS 2009)

2014

6. Which two of the following quantities are dimensionally
7

cquive alent?

] Force

(i) Young 's Modulus
(@) (i) and (1)

(c) (it) and (iil)

(1) Pressure
(V) Enerpy
(b) (1) and (iii)
(d)y (i) and (1v)
(COMEDK)

The dunwwon al formula for clectric Hu\ i-,

(1) ML’ T“] (b [ML’ 11 3

© MLYTAT @) MLT'T AT
(JIPMER)

7.

2013

Dmu.n:»mm! formula of angular nmnn.nunu is
(a) [ML‘T | (b) [M° LT ]
(© [MLT?) (d) [MLT™]
(AlIMS, WB JEE 2012)

79, The dlmcnsmnal formula of electric pmcnlml 1s
(a) [ML i A ] (b) [M L'T °A)
(¢) M 1121247 (d) [ML" *T2A]
(J & K CET)

80. Which one of the following is NOT correct?

(2) Dimensional formula of thermal conductivity (K)
is [M'L'T?K ™.

(b) Dimensional formula
M'LT°A™.

(c) Dimensional formula of permeability of free
space(}ly) is M L'TA7).

(d) Dimensional formula of RC is 1M"L”T ]

(Karnataka CET)

of potential (V) is

2012

81. Dimensional formula of AQ, heat supplied to the system
is
(@) [MLT?)

L (b) [MLT]
) [ML*T)

(dy [MLT!
(AlIMS)

531 5Bt

82. The dimensional formula of phyaiu.nl quantity 18
(M LY T9). Then that physical quantity is
(n) surface tensionifa =1, b= l,e=-2
(b)Y forceitfa=1,b~= l,e=2
(¢) angular frequency if e = 0. h=0.c= —l
(d) spring constant il a - A h==lc=

(K 1rna!aka CET)

83, [ML'T 'A 7] is the dimensional formula of
(n) resistance (b) resistivity
(¢) conductunce () conductivity

(UP CPMT)
2011

84. 11 C be the capacitance nnd ' be lht. electric potential,
then the dunmamn.tl formula of U’ I‘\
() [M'L*T*A" (b) [M iL! r AN
(¢) [M'L'T?A") (d) [M'L7T'A™)
(Karnataka CET)

2009

85. Assertion : The dimensional formula for product of
resistance and conductance is same as for diclectric
constant,

Reason : Both have dimensions of time constant.

(a) If both assertion and reason arc truc and rcason is
the correct explanation of asscrtion.

(b) 1f both assertion and reason are true but rcason is
not the correct explanation of assertion.

(c) [fassertion is truc but reason is false.

(d) If both assertion and reason are falsc. (AlIMS)
2008
86. Dimensional formula of stress is
(@) [ML'TY (b) [ML™'T?]
(¢) [ML'T (d) [MLT? (AFMC)
87. Dimensional formula for force is
(@) [MLT? (b) [MLT?]
(©) [ML'T?) (d) [ML?T?]
(J & K CET)
2007
88. The dimensional formula for impulse is
(a) [MLT™" (b) [ML'T]
(c) [M'LT™ (d [ML'T)
(Karnataka CET)
89. Dimensional formula for ' coefficient of thermal
conductivity is
(a) [ML'TYK] (b) [MLT? K™
(c) [ML*T*K™" (d) [MLTPKN
(UP CPMT)
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2.10: Dimensional Analysis and its
- Ap_pl_ications

2016
O, Ifx =« + b where v is the metre (m) and ¢ is in hour
(hr) then untt of & will be
(@) mhr
(¢) mhr

(M m
(@) mhe
(WB JEE)

2015

91, If dimensions of eritical velocity v, of a liquid flowing
through a tube are expressed as (/p'r ] where . pand r
are the cocthicient of viscosity of liquid, density of liquid
and radius of the tube respectively, then the values of x.
vand z are given by
(@ -1.-1,-1 (b)
€} 1L-1.-1 (d)

13 A
-1,-1, 1

92. Suppose refractive index  is given as

(AIPMT)

B
W= 4+—
A"
where 4 and B are constants and A is wavelength, then
dimensions of B are same as that of’
(2) wavelength
(c) pressure

(b) volume

(d) arca (JIPMER)

93. Dimensions of ohm are same as (where / is Planck’s
constant and ¢ is charge)

@ 2 )
h n

) — d —= (UP CPMT)
e~ e~

2014

94. 1f force (F), velocity (V) and time (T) are taken as
fundamental units, then the dimensions of mass are
() [FVT] (b) [FVT?
© [FV'T'] (d) [FV''T)
(AIPMT)
95. If the units of length, mass and force are chosen as
fundamental units, the dimensions of time would be
(@) [M'2L?F'7? (b) [M[":L"EF'Q]
(©) [M'PL'2F7] (d) [lezL-mFm]
(AIIMS)

96. The van der Waal equation is given as

(P+—H—,,J(V—b)=RT.
V=

(b) [ML™TY

a) [MLT |
A gt W) ML i
|

(©) [MLT7)
(UP CPM7)

97. 1f n denotes a positive integer. /1 the Planck’s constany,
¢ the charge and A the magnetic field, then the Quantity

nh ] has the dimensions of
2 nqg I8 |
(b) length .

(n) area _
(d) acccleration

(¢) speed

(WB JEE)
2013

98. The cquation of state of a gas is given by

Lp+‘_"](;’_h3)=[-7‘. where £ ¥ T are pressure,
I

volume and temperature respectively, and a, b, ¢ are

constants. The dimensions of @ and b are respectively

(@ [ML'TJand [L*?] (b) [ML'TJand [L’)

(© [MLT?Jand[L*] () [MLTJand [L*?)
(WB JEE)

2012

99, If velocity (v), acceleration (a) and force (F) are taken
as fundamental quantities, the dimensions of Young's
modulus (}) would be
(@) [Fav7)

(©) [Fa)

(b) [Fa*v’]
@) [Fa*v”)
(BHU)

2011

100. The density of a material in CGS system of units is
4 g em™. In a system of units in which unit of length is
10 cm and unit of mass is 100 g, the value of density of
material will be
(a) 0.04
(c) 40

2010

101. If the energy, £ = G h? ¢, where G is the universal
gravitational constant, /i is the Planck’s constant and ¢
is the velocity of light, then the values of p, ¢ and r are,
respectively
(a) -1/2,1/2and 572 (b)
(c) —1/2,1/2 and 3/2 (d)

(b) 0.4

(d) 400  (AIPMT (Mains))

1/2, - 1/2 and - 5/2
1/2, - 1/2 and - 3/2
(AIIMS)

9 . .
102. x = ar + br, where x = distance, ¢ = time, a and b are
constants, then the unit b is

where a and b are van der wall constants, then dimensions (a) km s_) (b) km S:l
of *a’ will be () kms™ (d) kms® (AFMC)
" ' . -
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Units and Measurements

2009

103, The van der Waals cquation of state for real gascs
- a .
js given as [P+I_,2__]('/_”)_”RT' Which of the

following terms has dimensions different from that of

energy? :

(a) PV (b) V_z

@ ) bp (AMU (Med.))
p?

2008

104. If units of force and length become .3 times then what
will be the value of energy £= 81 J, in new units?
(a) 81J (b) 97
(c) 7291 (d) 7001) (AFMC)

105. The velocity of a particle (v) at an instant  is given by
v=at + br*. The dimension of b is
(@ [L] (by (LT]
(¢) (LT (d) [LT7] (WB JEE)

2007

106. I energy (F), velocity (v) and force (F) be taken as
fundamental quantities, then what are the dimensions of

mass ?
(@) [Ev] (b) [Ev?)
() [Fv'] ) [Fv7Y (BHU)

107.1f force is proportional to square of velocity, then the
dimension of proportionality constant is
(@) [MLT’] (b) [MLT]
(c) [ML™T] (d) [ML'TY (OJEE)
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