DPP - Daily Practice Problems
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PHYSIGS

SYLLABUS : Physical World, Units & Dimensions

01

Max. Marks : 120 Time : 60 min.

GENERAL INSTRUCTIONS

e The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct
circle/ bubble in the Response Grid provided on each page.

e You have to evaluate your Response Grids yourself with the help of solution booklet.

e Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/
deducted if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

e The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that
syllabus. Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

e After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time
to analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice and n, are number of particles per unit volume in the position
questions. Each question has 4 choices (a), (b), (c) and (d), out xj and x, N Finc;dimensions of D called gs C;iﬂ:uiion constant.
of which ONLY ONE choice is correct. @ [M"LT"] (b) [M7L°T™]

0 -3 072 -1
Q.1 If L, C and R represent inductance, capacitance and ) [M2L r ] ) (d_) [M°L°T™] )
resistance respectively, then which of the following does Q-3 X=3YZ<find dimensions of Yin (MKSA) system, if X' and

not represent dimensions of frequency? Z are the dimensions of capacity and magnetic field
R respectively
@ - ) = @ [M3L2T%71 () ML
RC L 3727444 37-278 4
() [M—=L=T"47 (d) ML “T°4A7]
© = @ ¢ oz
N7 L o

) ) ) ] Q.4 Intherelation P= 2 k0 | Pis pressure, Z is the distance,
Q.2 Number of particles crossing unit area perpendicular to

k is Boltzmann constant and 0 is the temperature. The

X-axis in unit time is given by n = _ph™h , where n, dimensional formula of § will be
e (@ [M°L2T"] (b [M'L2T1]
(© [M'LoT-1] @ [MOL27-1]

1. @O 2 @OE® 3 OO 4+ @OOE
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Here P is number of segments in the string and / is the
length. The dimensional formula for m will be
(@ [MOLT] (b) [MLOT ]
(© [ML'TO] () [MOLOTO]
Q.6 What is the relationship between dyne and newton of force?
(@) 1dyne=10" newton (b) 1dyne=10"7newton
(¢c) 1dyne=10° newton (d) 1dyne=107 newton
Q.7 The speed of light (¢), gravitational constant (G) and
Planck's constant (/) are taken as the fundamental units in a
system. The dimensions of time in this new system should
be
(a) G12p1/2,.-52 (b) G 12p12,172
(C) G12p12,.-372 (d) G12p12,172
Q.8 Ifthe constant of gravitation (G), Planck's constant (/) and
the velocity of light (c) be chosen as fundamental units.
The dimensions of the radius of gyration is
(a) W2.-32G102 (b) W/2.32G172
(C) W2-312G-12 (d) h12,.-32G102
Q.9 The magnitude of any physical quantity

1/2
Q.5 Thefrequency of vibration of string is given by V = — [} .

(a) depends on the method of measurement
(b) does not depend on the method of measurement
(¢) ismorein SI system than in CGS system

(d) directly proportional to the fundamental units of mass,
length and time
Q.10 The unit of Stefan's constant o is
(@) Wm2K! (b) WmK*
() Wm2K* (d wWm2K*
Q.11 InS=a+ bt +cf, 'S is measured in metres and t in seconds.
The unit of c is
(@) ms2 (b) m
(c) ms! (d) None

DPP/ P (01)

Q.12 Wavelength of ray of light is 0.00006 m. It is equal to

(a) 6microns (b) 60 microns

(¢) 600 microns (d) 0.6 microns
Q.13 Sl unit of permittivity is

(@) C’m?’N? (b) C1m?N2

() C’m?N? (d C?m=2N1

1
Q.14 The dimensions of 5 € E? (gy = permittivity of free space

and E = electric field) are
(@) MLT! (b) ML2T 2
(¢ MLIT?2 (d) ML2T!

Q.15 Which of the following pairs is wrong?
(@) Pressure-Baromter
(b) Relative density-Pyrometer
(c) Temperature-Thermometer
(d) Earthquake-Seismograph

Q.16 A physical quantity x depends on quantities y and z as
follows: x = Ay + B tan Cz, where A4, B and C are constants.
Which of the following do not have the same dimensions?
(@) xand B (b) Candz!
(c) yandB/A (d xand4

Q.17 If the time period (7) of vibration of a liquid drop depends
on surface tension (), radius (7) of the drop and density (p)
of the liquid, then the expression of T'is

b) T=k\p"%?3/5

(d) None of these

@ T=kypr’/s

© T=k(pr’/5"?

Q.18 The dimensional formula for Planck’s constant (/) is
@ [ML2T3] (b) [MOL?T7]
(© [ML2T 1] (d) [ML?T?]
Q.19 What are the dimensions of permeability (p,)) of vaccum?
(@) MLTP? (b) MLT1?
(c) ML'T12 (d) MLIT?1?
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Q.20 A small steel ball of radius is allowed to fall under gravity
through a column of a viscous liquid of coefficient of
viscosity 1. After some time the velocity of the ball attains a
constant value known as terminal velocity v,. The terminal
velocity depends on (i) the mass of the ball m, (ii) n, (iii) »
and (iv) acceleration due to gravity g. Which ofthe following
relations is dimensionally correct?

mg nr

@ T ® 7y
mgr

(©) vy cnrm d vroee——
T < nrmg n

Q.21 The equation of state of some gases can be expressed as
[P+aZ](V —b)=RT. Here P is the pressure, V is the
V

volume, 7 is the absolute temperature and a, b and R are
constants. The dimensions of 'a’are

(@) MLT?2 (b) ML T2

(c) MOL3T0 (d) MOLeT0

DIRECTIONS (Q.22-Q.24) : In the following questions, more
than one of the answers given are correct. Select the correct
answers and mark it according to the following codes:

Codes:
(@ 1,2and3 arecorrect )
(¢) 2and4 are correct d

Q.22 The frequency of vibration fof a mass m suspended from
a spring of spring constant k is given by a relation of the
type f'=c m* k¥, where c is a dimensionless constant. The
values of x and y are

1 and 2 are correct

1 and 3 are correct

W x= ®

Xx=——
2

o oL o ool
6 r=-3 @ y=

131

Q.23 P represents radiation pressure, ¢ represents speed of light and
S represents radiation energy striking unit area per sec. The non
zero integers x, v, z such that P* SY ¢# is dimensionless are

1 x=1 2 y=-1
3 z=1 @ x=-1
Q.24 Which of'the following pairs have same dimensions?
(1) Angular momentum and work
(2) Torque and work
(3) Energy and Young’s modulus
(4) Light year and wavelength

DIRECTION (Q.25-Q.27) : Read the passage given below and
answer the questions that follows :

Three of the fundamental constants of physics are the universal

gravitational constant, G = 6.7 x 10"''m3kg 1572, the speed

of light, ¢ = 3.0 x 108 m/s, and Planck’s constant,

h=6.6x103%kgm?2s 1.

Q.25 Find a combination of these three constants that has the
dimensions of time. This time is called the Planck time and
represents the age of the universe before which the laws of
physics as presently understood cannot be applied.

hG hG
_ b _
@ % ®
hG
© "< @ =
C C

Q.26 Find the value of Planck time in seconds
(@ 13x10 35 (b) 13x10 45
() 23x10 135 (d) 03x10 35
Q.27 The energy of a photon is given by E = % .

If L=4x10""m, the energy of photon is
(@ 3.0eVv (b) 4.5ev
(c) 2.10eV (d) 3.95ev
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DIRECTIONS (Q. 28-Q.30) : Each of these questions contains two
statements: Statement-1 (Assertion) and Statement-2 (Reason).
Each of these questions has four alternative choices, only one of

which is the correct answer. You have to select the correct choice.

(@) Statement-1 is True, Statement-2 is True; Statement-2 is a
correct explanation for Statement-1.

(b) Statement-1 is True, Statement-2 is True; Statement-2 isNOT
a correct explanation for Statement-1.

(c) Statement-1 is False, Statement-2 is True.

(d) Statement-1 is True, Statement-2 is False.

Q.28 Statement -1 : Unit of Rydberg constant R is m !
Statement -2 : It follows from Bohr’s formula

meaning.

the formula, 7 =2n,/g/!.

DPP/ P (01)

— 1 1
v :R(—], where the symbols have their usual

Q.29 Statement -1: The time period of a pendulum is given by

Statement -2: According to the principle of homogeneity of
dimensions, only that formula is correct in which the
dimensions of L.H.S. is equal to dimensions of R. H.S.

Q.30 Statement -1: L/R and CR both have same dimensions.
Statement -2: L/R and CR both have dimension of time.

8.0000@ 229-@00@ 30.00O@

DAILY PRACTICE PROBLEM SHEET 1 - PHYSICS

Total Questions 30 Total Marks 120
Attempted Correct

Incorrect Net Score

Cut-off Score 30 Qualifying Score 50

Success Gap = Net Score — Qualifying Score

Net Score = (Correct x 4) — (Incorrect x 1)
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C
(fj does not represent the dimension of frequency.

[#] = Number of particles crossing a unit area in unit
time=[L2T]

[1,]= [1;] = number of particles per unit volume = L]
[x,]= [x,] = positions

Ol -] _[£T s

_ —r27-!
[y —m] (73] [ .

X M a?

372 MT 2471

Y=

In given equation, % should be dimensionless

2p=2 1—1
a:?:[a]:[MLT[LIj K] ompr 2
-2
p_2 z[g}z [MLT 7] _14,0,270
i UR VTl ]

b P[E]" 2 et
2lm] T 2w A2

-2
[m] = {—ML T } =[ML'T°]

1’72
By substituting the dimensions of mass [M], length [L]
and coefficient of rigidity [ML ! T-2] we get

T=2n /ML is the right formula for time period of
n

oscillations.

Timeo ¢*G'h* = T = k¢* GV h*
Putting the dimensions in the above relation

MOL0T ) = (LT P M BT Y M2 T

[MOLOTI] _ [M—y+zLx+3y+22T—x—2y—z]
Comparing the powers of M, L and T

-y+z=0 (1)
x+3y+2z=0 .(11)
—x-2y—-z=1 ...(1i)
On solving equations (i) and (ii) and (iii)
x= = - z= !

27 2

Hence, dimension of time are [ G1/211/2¢-5/2],

8.

10.

11.

12.
13.
14.

15.
16.

17.

PHYSICS
SOLUTIONS

@)

(b)
©

(d)
(b)
(d
(b)

(b)
(d)

@)

01

Let radius of gyration [k] oc [A]*[c} [G]
By substituting the dimension of

[K]=[L] [h]=[MI*T~"1,[c]=[LT7 ],

[G1=[M~'PT7]

and by comparing the power of both sides
wecan getx=1/2,y=-3/2,z=1/2

So dimension of radius of gyration are

[h] 12 [6]73/2[6‘] 172

Because magnitude is absolute.

Stefan's law is F = 0—(T4) =0= £4
T

Energy ~ Watt

where, E= T — =
AreaxTime 2

Watt —m 2
c=———

K4
ct? must have dimensions of L
— ¢ must have dimensions of L/T2 = LT 2

= Watt —m 2K~

6% 107> =60 x 10~ = 60 microns
1 1 o
F= fhgz L ND _ 2,250
41 EO 7 4Tl', Frz

According to the defition.

Pyrometer is used for measurement of temperature.
x=Ay + Btan Cz,

From the dimensional homogenity

X B
[x]=[4y]=[B]= [Z} =[yl= {Z}
[Cz] = [M°L°T%] = Dimensionless

B
xand B; Cand z™!; yand " have the same dimension

but x and 4 have the different dimensions.
Let T oc S¥17p”

by substituting the dimension of

[7]=[T1, [S]=[MT1,[r]=[L},[p] = [ML ]

and by comparing the power of both the sides
x==1/2,y=3/2,z=1/2

3
so Toc\/pr3/S:T=k1/%

18. (¢) E=hv=[MIPT2=[h[T " 1= [h] =[ML*T™']

19. (¢) P=A+B

oy

Q=A-
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PQ=0 = (A+B).(A-B)=0 34 8
PQ=0 ( l( - ) 2. @ E:%:6.6x10 >_<73><10 _495x10-197
=A?-B’=0=|A|=B| 4x10
- _ =3.0eV
vPLQ 28. (a) Both statement -1 and statement -2 are correct and
20. (a) Bysubstituting dimension of each quantitity in R.H.S. statement -1 follows from statement -2
of option (a) we get 29. (c) Let us write the dimension of various quantities on
) two sides of the given relation.
{%} S| MXLT Ty LHS.=T=[T],
| M L
)
This option gives the dimension of velocity. RHS.= 271/ g/l = LT - [T‘l]
21. (a) Byprinciple of dimensional homogeneity L
(.. 2mhas no dimension).
a |\ [P] As dimension of L.H.S. is not equal to dimension of
y2 R.H.S. therefore according to principle of homogeneity
5 s . S the relation.
=[P =[ML T “Ix[L]=[MLT™
22. (o) fia]mx[ky].[V] [ A ] I'=2mg/l.
- ¢ ¢ ’ 30. (a) Unitofquantity (L/R)is Henry/ohm.

Spring constant k = force/length.
[MLOT '] = [M* (MT 2] = M"Y T %]

1
=x+y=0,-2y=-1 or y:E

Therefore, X = 5

23. (a) Try out the given alternatives.

Whenx=1,y=-1,z=1

prsvc? = plsic! = P
S

IML'T2][LT ]
T MET 2/12T) ~MLT)

24. (c) Dimensions of angular momentum, [L] = [1V[LzT71 J
Dimensions of work, [W] = [MLzT_2 ]
Dimensions of torque, [t] = [MLzT_2 ]

Dimensions of energy, [E] = [ML2 T_ZJ
Dimensions of Young's modulus,
[V]=[MLT 2]

Dimensions of light year =[L]
Dimension of wavelength = [L]
25.(d), 26. (b)

G —— 3o ls2
_5:\/gms >5<m5gs :\/szs
\ ¢ m” /s

Putting the values of 4, G and ¢ in above relation
Planck time= 1.3 x 10~%3s.

Get More Learning Materials Here: &

As Henry = ohm X sec,

hence unit of L/R is sec

ie. [L/R]=[T].

Similarly, unit of product CR is farad x ohm

Coulomb y Volt

Volt Amp
Amp
ie. [CR]=[T]
therefore, [L/R] and [CR] both have the same
dimension.
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