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SUBJECT: PHYSICS

WORKSHEET NO:2 TOPIC: UNITS AND MEASUREMENTS | A4 FILE FORMAT

WITH ANSWERS

CLASS & SEC: NAME OF THE STUDENT: ROLL NO.

MCQ TYPE QUESTIONS
1. A physical quantity is measured and the result is expressed as ‘nu’” where ‘u’ is the unit
used and ‘n’is the numerical value. If the result is expressed in various units then

(a) n o size of u (b) n o 12 (c)nOC% (d)nocu—lz
2. J‘ dac i T ,the value of nis;
———=a sin [V—— 1:|
Voax — x 2 a
(a)o (b) -1 (c)1 (d) None of these.

3. if I is the moment of inertia and w the angular velocity, what is the dimensional formula
of rotational kinetic energy % lw?.

(a) [ML*T] (b) [M?L4T] (c) [ML?T] (d) [M?LT]
4. if Y = a+bt+ct?, where y is in meter and t in second, then the unit of c is
(a)m (b) s (c)ms? (d) ms™
5. The dimensional formula [ML?T?] represents
(a) momentum (b) moment of force
(c) acceleration (d) force.
6. g cm s stands for the unit of
(a) Energy (b) force (c) momentum (d) acceleration

7. The dimensional formula for PV, where P is pressure and V is volume is the same as that
of

(a) work (b) power (c) Elastic modulus (d) Pressure.

8. The quantity having dimensions -2 in the time is

(a) force (b) pressure (c) gravitational constant (d) all of these
9. in the equation [P+(a/V?)] (V-b) = RT, the S.l unit of a is

(a) Nm? (b) Nm* (c) Nm3 (d) Nm2

10. The physical quantities of which one is a vector and the other is a scalar, having same
dimensions are

(a) moment and momentum (b) power and pressure

(c) impulse and momentum (d) torque and work.

11. Given that r = m? sinpt, where t represents time, the unit of m is N, then the unit of r is
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(a) N (b) N2 (c) Ns (d) N%s

12. linear momentum and Angular momentum have the same dimensions in

(a) Mass and length (b) Length and time

(c) Mass and time (d) mass, length and time.

13. The dimensional formula of velocity gradient is

(a) [MOLOT] (b) [MLT] (c) [ML°T] (d) [M°LT?]

14. In the equation: Snth = u+(a/2) (2n-1), the letters have their usual meanings. The
dimensional formula of Snih is

(a) [M'LTY] (b) [M*LT] (c) [MOL'T] (d) [MOL'T]

15. The dimensionless quantity

(a) does not exist (b) always has a unit

(c)never has a unit (d) may have a unit.

Assertion and Reason type Questions:

A. Both the assertion and the reason are true, and the reason is the correct explanation of
the assertion.
B. Both the assertion and the reason are true, but the reason is not the correct explanation
of the assertion.
C. The assertion is true, but the reason is false.
D. The assertion is false, but the reason is true.
16. Assertion: In any physically valid equation, the dimensions of the quantities on both
sides must be identical.
Reason: Dimensional analysis serves as a tool to verify the algebraic consistency of
equations by ensuring that only quantities of the same "kind" are added or equated.
17. Assertion: Units such as the kilogram, meter, and second are classified as base units in
the Sl system.
Reason: Derived units like the newton and the joule cannot be expressed in terms of these
base units.
18. Assertion: Every derived unit in physics can be expressed in terms of the seven Sl base
units.
Reason: Because all physical quantities are fundamentally related, derived units are formed
by algebraically combining base units through multiplication or division.

SHORT ANSWER TYPE QUESTIONS (2/3 MARKS): -
19. Give an example of
(a) a physical quantity which has a unit but no dimensions.
(b) a physical quantity which has neither unit nor dimensions.
(c) a constant which has a unit.
(d) a constant which has no unit.
20. The displacement of a progressive wave is represented by y = Asin (wt — kx), where x is
distance and t is time. Write the dimensional formula of (i) w and (ii) k.
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21. Find the dimensions of Planck’s constant h from the equation E = hv where E is the
energy and v is the frequency.
22. Suppose the acceleration due to gravity at a place is 10 m/s2. Find its value in
cm/(minute)?.
23. The average speed of a snail is 0.020 miles/hour and that of a leopard is 70 miles/hour.
Convert these speeds in Sl units.

LONG ANSWER TYPE QUESTIONS (5 MARKS): -
24. Taking force, length and time to be the fundamental quantities find the dimensions of
(a) density, (b) pressure, (c) momentum and (d) energy.
25. Test if the following equations are dimensionally correct.

() h = 250088 (b)u="/§’

pPrg
nPr't 1 mgl
(c) V= 11 (d)v_23t i

where h = height, S = surface tension, p = density, P = pressure, V = volume, 1 = coefficient
of viscosity, v = frequency and / = moment of inertia.

26. Young’s modulus of steel is 19 x 10 1° N/m?. Express it in dyne/cm?. Here dyne is the CGS
unit of force.

27. Find the dimensions of, (a) electric dipole moment p and (b) magnetic dipole moment
M. The defining equations are p = g.d and M = IA; where d is distance, A is area, g is charge
and / is current.

28. A calorie is a unit of heat (energy in transit) and it equals about 4.2 J where 1J = 1 kgm?
s72. Suppose we employ a system of units in which the unit of mass equals a kg, the unit of
length equals B m, the unit of time is Y s. Show that a calorie has a magnitude 4.2 a1 B 2 Y 2
in terms of the new units.

29. The Sl and CGS units of energy are joule and erg respectively. How many ergs are equal
to one joule?

30. If the centripetal force is of the form m?v°r¢, find the values of a, b and c.

Answer Key; -

1. (c), 2. (a), 3. (c), 4. (d), 5. (b), 6. (b), 7. (a), 8. (d), 9. (b), 10. (d), 11. (b), 12. (c), 13. (a), 14.
(c), 15.(d), 16.A,17. C,18. A.

19. -(a) angle, (b) strain, refractive index etc. (co-efficient of friction or spring constant).
20. (i) [T, (i) [LY.

21. E = hv where E = energy and v = frequency.
22
h=E_MUTT] T1 ][IVILZT’1]
v [T]
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22.

23.

24.

25.

a)

b)

metre

sec?

The average speed of a snail is 0.02 mile/hr
0.02x1.6x1000
3600
The average speed of leopard = 70 miles/hr
70x1.6x1000
3600

Taking force, length and time as fundamental quantity
m  (force/acceleration) [F/LT‘z]

10 =36 x 10° cm/min?

Converting to S.I. units,

In Sl units = 70 miles/hour =

m/sec [1 mile = 1.6 km = 1600 m] = 0.0089 ms™"

=31 m/s

F LT

a) Density v Volume ]
b) Pressure = F/A = F/L* = [FL™]

¢) Momentum = mv (Force / acceleration) x Velocity =
Force

acceleration
F F

12
LT‘Z}[LT : _{LT‘Z

d) Energy = %mv2 = x (velocity )

|

2SCos6
prg
[L]

h =

LHS =

Surface tension =S =F/l = =[MT?]

MLT 2
L

Density = p =M/ =
Radius=r=[L],g=

IML™T"]
(LT]

MT ]
MLETOQILILT )

2Sc0sH
prg

LHS = RHS

So, the relation is correct

V= ‘F where v = velocity
P

LT
[MLT'T?
ML

RHS = - [MPL'TO]

=[L]

LHS = Dimension of v =
Dimension of p = F/A =
Dimension of p =m/V =
[r\/IL‘1T‘2
ML™]

So, the relation is correct.

RHS =

[ 2T—2]1J'2

=1L

L4-|— 2

[F/LT? % [LT ' =[FT]

J <[L*T2]=[FL]

c) V = (zpr't) / (8)
LHS = Dimension of V = [L?]

Dimension of p = [ML'T7], r* = [L", t = [T]

Coefficient of viscosity = [ML'T ']
RHS = TPrt _ ML T[T
8nl ML'T "L
So, the relation is correct.
d) v= i (mgl/1)
e
LHS = dimension of v = [T™]
_ _ (MILTIL]
RHS = /(mgl/I —— =T
(mgl/1) M [T ]
LHS = RHS

So, the relation is correct.
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26. Force

This suggests that it has dimensions of ——
(distance)

[F] _ MLT * .

Thus, Y= =13 -ML'T
N/m ® is in SI units.
So, INm’*=1keg)(lm) '(1s)*

2

and 1 dyne/em *=(1g)(1lem) ‘(1s)”

\ -1 \
1 N/m” lkg|(lm | (1s
ls

-2

so, =

1dyne/cm” lg /{lcm '
IIOOOXF:LOXIIIO
or, 1 N/m *= 10 dyne/cm *
or, 19x10"“N/m’=19x 10" dyne/cm”.
27.P=q.d
[p] = [q] [d] = [AT][L] = [M°LTA]
M=1A

[M] = [IA] = [AL?] = [MCL2TOA]
28.Given, 1 cal = 4.2 kg m? s

=42
m, =1 kg
L=1m
tt=1s
n,=p
m;=akg
Ly=Bm
t,=Ys
mla llb t1C
ne =na 22 2] [2]
a kgl [Bm]? [Ys] 2
wresalei] o [

ns=42a p?Y?

29. : Dimensionally, Energy=massx (velocity)’
. 2
= mass x [ie@gth ‘ =ML*T".
_ time )

Thus, 1joule=(1kg) (1 m)*(1s)”
and lerg=(1g) (1 cm)2(1 8)”

ljoule (1kg|(1lm "2 {ﬁ‘_
lerg l1g/llem) (1)
. 2
:{1000b’ 100‘““’ =1000 x 10000 = 10".
lg /I 1ecm )

S0, 1joule=10"erg.
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30. Force = (Mass) “ x (velocity) b« (length) *

or, MLT *=M*“L'T ")L'=M“L°**T"°
Equating the exponents of similar quantities,
a=1, b+c=1, —b=-2

2
mvuv

or, a=1 6=2, c=-1 or, F'=

r
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