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PHYSICS

BOOKS - CENGAGE PHYSICS (HINGLISH)

DIMENSIONS & MEASUREMENT

lllustration

1. Convert Newton into dyne.

° Watch Video Solution

2. The Sl and CGS units of energy are joule and erg respectivel.

How many ergs are equal to one joule.

| 1


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_4wERZMG16p14
https://dl.doubtnut.com/l/_CEgPqDUcU25v

| & Watch Video Solution

3. Convert gravitational constant (G) from CGS t o MKS system.

° Watch Video Solution

4. In CGS system the magnitude of the force is 100 dynes. In
another system where the fundamental phyical quamtities are

kilogram , meter , and minute, find the magnitude of the force.

° Watch Video Solution

5. To determine the young's modulus of a wire , the formula is

Y = % Ail , where L = | ength ,A = area of cross - section of

the wire , AL = change in the length of the wire when streched


https://dl.doubtnut.com/l/_CEgPqDUcU25v
https://dl.doubtnut.com/l/_evBUQuL35s9I
https://dl.doubtnut.com/l/_ZaKWmJ8tvszl
https://dl.doubtnut.com/l/_tHNxIFYkDTOF

with a force F'. Find the conversion factor to change it from CGS

t o MKS system.

° Watch Video Solution

6. A calorie is a unit of heat or energy and it equals about
4.2J, wherelJ = lkgm?s 2. Suppose we employ a system of
units in which the unit of mass equals akg, the unit of length
equals is fm , the unit of time is ys. Show tthat a calorie has a

magnitude 4.2a =!8~ 142 in terms of the new units.

o Watch Video Solution

7. Convert 54kmh ~ ! into ms L.

o Watch Video Solution



https://dl.doubtnut.com/l/_tHNxIFYkDTOF
https://dl.doubtnut.com/l/_XXJ5EiJlak4W
https://dl.doubtnut.com/l/_2VVxrDADjMNc
https://dl.doubtnut.com/l/_mcHI6fEzRJvU

8. Let us check the dimensional correctness of the relation

v = u + at.

o Watch Video Solution

9. Test dimensionally if the v* = u? + 2ax may be correct.

o Watch Video Solution

1
10. Check whether the relation S = ut + Eat2 is dimensionally

correct or not , where symbols have their usual meaning .

o Watch Video Solution



https://dl.doubtnut.com/l/_mcHI6fEzRJvU
https://dl.doubtnut.com/l/_1VGSxESi7cEp
https://dl.doubtnut.com/l/_yFqnvLTCrDMg

11. Find out the unit and dimensions of the constants a and bin
. a

the van der Waal's equation (P + W)(V — b) = Rt, where

P is pressure , v is volume , R is gas constant , and T is

temperature.

° Watch Video Solution

12. A famous relation in phyics relates the moving mass m to the
rest mass my of a particle in terms of its speed v and the speed
of light c.( This relation first arose as a consequence of the
special theory of relativity due to Albert Einstein). A body recalls
the relation almost correctly but forgets where to put the

. mo
constant ¢ . He writes m = . Guess where to put

(1-v2)/?

the missing c.

o Watch Video Solution



https://dl.doubtnut.com/l/_BPz4dsZP8ryc
https://dl.doubtnut.com/l/_JLVLsCakQ7dJ

13. If the centripetal force is of the form m®’r€, find the valus of

a,b, and c.

o Watch Video Solution

14. Experiments reveal that the velocity v of water waves may
depend on their wavelength A, density of water p, and
acceleration due to gravity g. Establish a possible relation

between v and A, g, p.

° Watch Video Solution

15. If the velocity of light (¢) , gravitational constant (G) , and
Planck's constant (h) are chosen as fundamental units , then

find the dimensions of mass in new system.


https://dl.doubtnut.com/l/_JLVLsCakQ7dJ
https://dl.doubtnut.com/l/_N7I09C3qJlGN
https://dl.doubtnut.com/l/_hMnFuSaDXwt3
https://dl.doubtnut.com/l/_tPwMUz2ebf7F

o Watch Video Solution

16. If Velocity (V), f or ce(F), and time(T) are chosen as
fundamental quantities , express (a)mass and (b) energy in

terms of V, F', and T.

o Watch Video Solution

17. Each side of a cube is measured to be 7.203m . Find the

volume of the cube up to appropriate significant figures.

o Watch Video Solution

18. The mass of a box is 2.3kg. Two marbles of masses

2.15g and 12.39¢g are added to it . Find the total mass of the


https://dl.doubtnut.com/l/_tPwMUz2ebf7F
https://dl.doubtnut.com/l/_6cEiZa5dm1d9
https://dl.doubtnut.com/l/_Qr9qJmYyEwJz
https://dl.doubtnut.com/l/_Npm5CFwc1ahF

box to the correct number of significant figures.

° Watch Video Solution

19. Repeated observations in an experiment gave the values
1.29, 1.33, 1.34, 1.35, 1.32, 1.36, 1.30, and 1.33. Calculate the

mean value, absolute eror , relative error, and percentage error.

° Watch Video Solution

20. A physical parameter a can be determined by measuring the
parameters b, ¢, d, and e using the relation a = bacﬂ/d7e5. If
the  maximum  errors in the  measurement  of
b,c,d, and eareb; % ,c; % ,dy %, and e; %, then the
maximum error in the value of a determined by the

experminent.



https://dl.doubtnut.com/l/_Npm5CFwc1ahF
https://dl.doubtnut.com/l/_CwSX6AJrMqli
https://dl.doubtnut.com/l/_5fT2XzCbIsqv

| J Watch Video Solution

21. The relative density of material of a body is found by
weighting it first in air and then in water . If the weight in air is
(5.00 £ 0.05). N and the weight in water is (4.00 £ 0.05) V. Find
the relative density along with the maximum permissible

percentage error.

o Watch Video Solution

22. The period of oscillation of a simple pendulum in the

experiment is recorded as 2.63s, 2.56s, 2.42s, 2.71s, and 2.80s

. Find the average absolute error.

A.0.06

B.0.11


https://dl.doubtnut.com/l/_5fT2XzCbIsqv
https://dl.doubtnut.com/l/_2OgSivEF1BLx
https://dl.doubtnut.com/l/_Af1R0AjgK6Ar

C.0.20

D. 2.62

Answer: B

° Watch Video Solution

23. If there is a positive error of 50 % in the measurement of
velocity of a body, find the error in the measurement of kinetic

energy.

° Watch Video Solution

24.The initial and final temperatures of water as recorded by an
observer are (40.6 +0.2)°C and (78.9 +0.3)°C. Calculate

the rise in temperature with proper error limits.



https://dl.doubtnut.com/l/_Af1R0AjgK6Ar
https://dl.doubtnut.com/l/_lY0vmhtKb2z3
https://dl.doubtnut.com/l/_7tT8uJ2Ys0eX

| ° Watch Video Solution

25. The length and breadth of a rectangle are
(5.7+ 0.1)em and (3.4 £ 0.2)cm, respectively calculate the

area of rectangle with error limits.

o Watch Video Solution

26. A physical quantity z is calculated from the relation

a?b®

-

a,b,c, and dare2% ,1%,3%, and 4%, respectively , what

x If the percentage error in

is the percentage error in z?

o Watch Video Solution



https://dl.doubtnut.com/l/_7tT8uJ2Ys0eX
https://dl.doubtnut.com/l/_dzm6cxZxfEXf
https://dl.doubtnut.com/l/_ffWZRAXOJMbp

27. The length and breadth of a field are measured as :
[ = (120 + 2)m and b = (100 + 5)m , respectively. What is the

area of the field?

° Watch Video Solution

28. In an experiment of simple pendulum , the time period
measured was 50sf or 25 vibrations when the length of the
simple pendulum was taken 100cm. If the least count of stop
watch is 0.1s and that of meter scale is 0.1cm. Calculate the
maximum possible error in the measurement of value of g. If the
2

actual value of g at the place of experiment is 9.7720ms ™~ ,

Calculate the percentage error.

° Watch Video Solution



https://dl.doubtnut.com/l/_z4aRzIA5rOaL
https://dl.doubtnut.com/l/_5ZKGzGJ83bKO
https://dl.doubtnut.com/l/_i2q3CpxGLuCl

29. The displacement covered by a body in time
(5.0 + 0.6)sis(40.4 + 0.4)m. Calculate the speed of the body .

Also determine the percentage error in the speed.

° Watch Video Solution

30. If all measurements in an experiment are taken up to the
same number of significant figures , then mention two possible

reasons for maximum error.

o Watch Video Solution

31.In resonance tube exp we find [; = 25.0cm and Iy, = 75.0cm
The least count of the scale used to measure | is 0.1cm If there
is no error in frequency What will be max permissible error in

speed of sound (take fy = 325Hz2) .



https://dl.doubtnut.com/l/_i2q3CpxGLuCl
https://dl.doubtnut.com/l/_qmWi7int6hOI
https://dl.doubtnut.com/l/_7bik0UO4dl0x

| o Watch Video Solution

32. If the measured value of resistance R = 1.05€), wire
diameter d = 0.60mm , and length | = 75.3cm, then find the

maximum permissible error in resistivity,
R(wd?/4)
—

° Watch Video Solution

33. In Ohm's law experiment , the potential drop acros a
resistance was as V' = 5.0V and the current was measured as

I = 2.00A. Find the maximum permissible error in resistance.

° Watch Video Solution



https://dl.doubtnut.com/l/_7bik0UO4dl0x
https://dl.doubtnut.com/l/_YsMtjuADnUEu
https://dl.doubtnut.com/l/_EpnbED7w8vHU

34.In Searle's exp to find Young's modulus, the diameter of wire
is mesured as D = 0.05cm length of wire is L = 125¢m, and
when a weight, m = 20.0kg is put, extension in wire was found
to be 0.100cm. Find maximum permissible percentage error in

Young's modulus (Y)

o Watch Video Solution

35. To find the value of g using simple pendulum ,
T = 2.00s and ! = 1.00m were measured . Estimate maximum

permissible error in g . Also find the value of g.

° Watch Video Solution



https://dl.doubtnut.com/l/_Yo6sK759t1eE
https://dl.doubtnut.com/l/_dKTw996X3DC3

36. Consider the following data

10MSDs = 1lem, 10VSDs = 9MSDs, zero of vernier scale is
to the right of the zero marking of the main scale with 6V SDs
coinciding with MSDs and the actual reading for length
measurement is 4.3cmwith2V SDs coinciding with main scale

graduations . Estimate the length.

o Watch Video Solution

37. The side of a cube is measured by vernier callipers (10
divisions of a vernier scale coincide with 9 divisions of main
scale, where 1 division of main scale is 1mm). The main scale
reads 10mm and first division of vernier scale coincides with the
main scale. Mass of the cube is 2.736g. find the density of the

cube in appropriate significant figures.

| o Watch Video Solution


https://dl.doubtnut.com/l/_diqSKaEa5nMx
https://dl.doubtnut.com/l/_cYlQ6Pzdody9

38. 10 rotations of the cap of a srew gauge is equivalent to 5 mm
. The cap has 100 divisons. Find the least count . A reading taken
for the diameter of wire with the srew gauge shows four
complete rotations and 35 divisions on the circular scale . Find

the diameter of the wire.

° Watch Video Solution

39. The following observations were taken for dtermining the
surface tension of water by capillary tube method: diameter of
capillary , D = 1.25 x 10~ ?m and rise of water in capillary ,
h = 1.45 x 10 %m. Taking ¢ = 9.80ms 2 and using the
relation T = (rgh/2) x 10°Nm !, what is the possible error
in measurement of surface tension 77

(@) 2.4 % (b) 15 % (c) 1.6 % (d) 0.15%


https://dl.doubtnut.com/l/_cYlQ6Pzdody9
https://dl.doubtnut.com/l/_QIdWdgJgp44H
https://dl.doubtnut.com/l/_mvQ0ucQvTt6t

o Watch Video Solution

1.If z = at + bt? , where z is the distance rtravelled by the body

in kilometer while t is the time in seconds , then find the units of

b.

o Watch Video Solution

2.Aforce F'is given by F = at + bt? , where t is time . What are

the dimensions of a and b?

° Watch Video Solution



https://dl.doubtnut.com/l/_mvQ0ucQvTt6t
https://dl.doubtnut.com/l/_fjJtwmsNEzc5
https://dl.doubtnut.com/l/_enx34t9k3PhG

3. The position of a particle at time ¢ is given by the relation
z(t) = (%)(1 — ¢~ ), where v, is a constant and a > 0.
Find the dimensions of vy and a.

A[L7'T Y, [T 7

B. [L°T '], [T 1]

C.[LT '], [T ]

D. [LT ~?], [T"]

Answer: [LT '], [T ]

o Watch Video Solution

4.Find the dimensions of physical quantity X in the equation

X
Density

| o Wiakl . \ntdaa CcaAliibkiam

Force =



https://dl.doubtnut.com/l/_kcsaeyJGE8fr
https://dl.doubtnut.com/l/_TvecLnQeHpQX
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5. The number of particles is given by n = — D———
L2 — I1
crossing a unit area perpendicular to X - axis in unit time , where
n1 and ng are particles per unit volume for the value of z

meant to 2 and z; . Find the dimensions of D called diffusion

constant.

° Watch Video Solution

6. The equation of a wave is given by Y = Asinw(% — k),

where w is the angular velocity and v is the linear velocity. Find

the dimension of k.

o Watch Video Solution



https://dl.doubtnut.com/l/_TvecLnQeHpQX
https://dl.doubtnut.com/l/_leIb6rWbWQpb
https://dl.doubtnut.com/l/_qyuHAGR3rCZJ

7. The potential energy of a particle varies with distance x from
A\/x
z2 + B

constants , then find the dimensional formula for AB.

a fixed origin as U = ,where A and B are dimensional
A MLt

B. [ML''T ~?]

c. |mr/?r =]

D. [ML”/ 2 —2}

Answer: D

o Watch Video Solution

8. You may not know integration , but using dimensional analysis

you can check on some results . In the integral


https://dl.doubtnut.com/l/_EZhS3XZTWz9L
https://dl.doubtnut.com/l/_yYbNfcoyaMeb

/ dz = a" sin_l(E — 1),ﬁnd the valiue of nn.
(2ax — a:2)1/2 a

o Watch Video Solution

9. Convert 1MW power on a new system having basic units of
mass , length , and time as 10kg, 1dm, and 1 min ,

respectively .

o Watch Video Solution

10. If the persent units of length , time and mass (m, s, kg) are

1
changed to 100m, 100s, and 1—0kg, then how will the new unit

of force change ?

° Watch Video Solution



https://dl.doubtnut.com/l/_yYbNfcoyaMeb
https://dl.doubtnut.com/l/_yIGpu6l6xPGL
https://dl.doubtnut.com/l/_dpPMQPMOFuNS

11. Suppose we employ a system in which in which the unit of
mass equals 100kg , the unit of length equals 1km and the unit
of time 100s and call the unit of energy eluoj ( joule written in
reverse order), then what is the relation between eluoj and

joule?

° Watch Video Solution

1

12.1f 1lgcms ™~ = x Ns, then what is the value of z?

° Watch Video Solution

13. With the usual notations , check if the following equation

1
Sy =u+ Ea(Zt — 1) is dimensionally correct or not.

° Watch Video Solution



https://dl.doubtnut.com/l/_JCGaootq3wXC
https://dl.doubtnut.com/l/_npQhkn5rVKEl
https://dl.doubtnut.com/l/_N4O3wiuIfVg1

14. If the time period (T')of vibration of a liquid drop depends
on surface tension (S) , radius(r) of the drop , and density (p)

of the liquid , then find the expression of 7.

o Watch Video Solution

15. If P represents radiation pressure , C represents the speed
of light , and @ represents radiation energy striking a unit area
per second , then non - zero integers z, y, z such that P*QYC"*

is dimensionless , find the values of z, y, and z.

° Watch Video Solution

16. If velocity (V) , force (F), and energy (E) are taken as

fundamental units , then find the dimensional formula for mass.


https://dl.doubtnut.com/l/_N4O3wiuIfVg1
https://dl.doubtnut.com/l/_68IHZU5qk3ac
https://dl.doubtnut.com/l/_ZQbMYOyiK6J0
https://dl.doubtnut.com/l/_4GJUYJWIIc5C

° Watch Video Solution

1. The length , breadth , and thickness of a block are measured as
125.5cm, 5.0cm, and 0.32cm, respectively Which one of the

measurement is most accurate?

o Watch Video Solution

2. The length of a rectangular sheet is 1.5cm and breadth is
1.023cm . Find the area of the face of a rectangular sheet to the

correct number of significant figures.

° Watch Video Solution



https://dl.doubtnut.com/l/_4GJUYJWIIc5C
https://dl.doubtnut.com/l/_CLI126twVXCo
https://dl.doubtnut.com/l/_frupPj9zsY5z
https://dl.doubtnut.com/l/_VLTVoCbIQ4z2

3. Each side of a cube is measured to be 5.402¢m. Find the total
surface area and the volume of the cube in appropriate

significant figures.

o Watch Video Solution

4. Taking into account the figures , what is the value of

9.99m + 0.0099m?

o Watch Video Solution

5. Find the value of the multiplication 3.124 x 4.576

A. 14.295424

B.14.30

C.14.20


https://dl.doubtnut.com/l/_VLTVoCbIQ4z2
https://dl.doubtnut.com/l/_8uJV7Nf3lWsX
https://dl.doubtnut.com/l/_Ek39LgbopDsV

D.14.29

Answer: B

° Watch Video Solution

6. If the value of resistance is 10.845(2 and the value of current is
3.23A , the potential difference is 35.02935V. Find its value in

significant number.

° Watch Video Solution

1. Which of the following length measurements is most precise

and why?


https://dl.doubtnut.com/l/_Ek39LgbopDsV
https://dl.doubtnut.com/l/_BvykpGZU37IB
https://dl.doubtnut.com/l/_mRSgf2ntKgm9

(a) 2.0cm , (b) 2.00cm , ( c) 2.000cm

o Watch Video Solution

2.1n a number without decimal , what is the significant of zeros

on the right of non - zero digits?

° Watch Video Solution

3. A research worker takes 100 observations in an experiment . If
he repeats the same experiment by taking 500 observation , how

is the probable error affected?

° Watch Video Solution



https://dl.doubtnut.com/l/_mRSgf2ntKgm9
https://dl.doubtnut.com/l/_fZHM061JBtXP
https://dl.doubtnut.com/l/_FyLZbqzDuSuT

4. Which quantity in a given formula should be measured most

accurately Why?

o Watch Video Solution

5. A body travels uniformly a distance of (13.8 + 0.2)m in a time
(4.0 £ 0.3)s. Find the velocity of the body within error limits

and the percentage error.

o Watch Video Solution

6. The error in the measurement of the radius of a sphere is 1 %

.Find the error in the measurement of volume.

° Watch Video Solution



https://dl.doubtnut.com/l/_qUhcDIiieyL4
https://dl.doubtnut.com/l/_UCGjMkPfbbYv
https://dl.doubtnut.com/l/_fNzsaGyTFBr0
https://dl.doubtnut.com/l/_GTdMeLpgwqMk

7.Given Ry = 5.0 £ 0.2€2, and R, = 10.0 =+ 0.1Q2. What is the

total resistance in parallel with possible % error?

° Watch Video Solution

8. The value of resistance is 10.845¢2 and the current is 3.234 .
On multiplying them , we get the potential difference in terms of

significant figures?

o Watch Video Solution

9. The length of one rod is 2.53cm and that of the other is
1.27c¢m. The least count of the measuring instrument is 0.01cm.
If the two rods are put together end to end , find the combined

length.

| ° Watch Video Solution


https://dl.doubtnut.com/l/_GTdMeLpgwqMk
https://dl.doubtnut.com/l/_LYfuh4pEb94R
https://dl.doubtnut.com/l/_rktFXZ7diajo

10. The pressure on a square plate is measured by measuring
the force on the plate and the length of the sides of the plate by
using the formula P = F/I?. If the maximum error in the

measurement of pressure?

o Watch Video Solution

11. The density of a cube is measured by measuring its mass and
the length of its sides. If the maximum errors in the
measurement of mass and length are 3% and 2%,
respectively, then find the maximum error in the measurement

of the density of cube.

° Watch Video Solution



https://dl.doubtnut.com/l/_rktFXZ7diajo
https://dl.doubtnut.com/l/_8JPoGKY8ieoo
https://dl.doubtnut.com/l/_wNqCBjLY6GrC
https://dl.doubtnut.com/l/_AsclEtfnfQWy

12. The pressure on a square plate is measured by measuring the
force on the plate and the length of the sides of the plate . If the
maximum error in the measurement of force and length are ,
respectively , 4% and 2% . Find the maximum error in the

measurement of pressure.

° Watch Video Solution

13. The resistance R =V/i, where
V =100 =5V and I = 10 £ 0.2A. What is the total error in

R?

o Watch Video Solution

14. The length of a cylinder is measured with a meter rod having

least count 0.1cm. Its diameter is measured with Vernier calipers


https://dl.doubtnut.com/l/_AsclEtfnfQWy
https://dl.doubtnut.com/l/_O9CL9Feavls1
https://dl.doubtnut.com/l/_4xPVWojqtq47

having least count 0.0lcm. Given that length is 5.0cm and
radius is 2cm. Find the percentage error in the calculated value

of the volume.

o Watch Video Solution

15.In an experiment , the following observations were recorded:

L = 2.820m, M = 3.00kg,l = 0.087cm, diameter, D = 0.041cm
4MgL
wD2]

’

. Taking g = 9.81ms 2 and using the formula , Y =

find the maximum permissible errorin Y.

o Watch Video Solution

16. According to Joule's law of heating , heat produced

H = I’Rt, where I is current , R is resistance of I, R, and tare


https://dl.doubtnut.com/l/_4xPVWojqtq47
https://dl.doubtnut.com/l/_mJdm4rh0wlvM
https://dl.doubtnut.com/l/_vXBpa7qfV01p

3%,4%, and 6%, respectively , find error in the

measurement of H.

° Watch Video Solution

3p1/2
ABT\which
C—4D3/2

quantity among A, B,C, and D brings in the maximum

17. A physical quantity P is given by P =

percentage error in P?

° Watch Video Solution

Subjective

a B
1.t—2:F'U+E

Find the dimension formula for [a] and [8] ( here t = time , F =

force, v =velocity, x = distance).



https://dl.doubtnut.com/l/_vXBpa7qfV01p
https://dl.doubtnut.com/l/_cZQzNFntE3SY
https://dl.doubtnut.com/l/_7HnkeDsRcprB

| ° Watch Video Solution

2.In two systems of relations among velocity , acceleration , and

force are , respectively ,
2
(81 Fl
v9 = —uv1,a2 = afai, and Fo = —. If «a and 8 are

B o

constants , then make relations among mass , length , and time

in two systems.

o Watch Video Solution

3. With due regard to significant figures, add the following :
(a) 9.53 and 0.324, (b) 953 and 0.625

(c)953.0and 0.324 ,(d) 953.0 and 0.374

o Watch Video Solution



https://dl.doubtnut.com/l/_7HnkeDsRcprB
https://dl.doubtnut.com/l/_dW3DTASSCU28
https://dl.doubtnut.com/l/_ChW0cK1Si6yq
https://dl.doubtnut.com/l/_m1iDUPTDQuZx

4. With due regard to significant figures, subtract
(a) 0.35 from 7, (b) 0.65 from 7

(c)0.35from 7.0 ,(d) 0.65 from 7.0

o Watch Video Solution

5. A diamond weighs 3.71g. It is put into a box weighing 1.4kg.
Find the total weight of the box and diamond to the correct

number of significant figures.

o Watch Video Solution

6. (a). Calculate the area enclosed by a circle of radius 0.56m to
the correct number of significant figures.
(b) . Calculate the area enclosed by a circle of diameter 1.12m to

the correct number of significant figures.



https://dl.doubtnut.com/l/_m1iDUPTDQuZx
https://dl.doubtnut.com/l/_drn06Rp6vLI1
https://dl.doubtnut.com/l/_tiWpyJ5yo7Xd

| ° Watch Video Solution

7. (a)Add 3.8 x10°% — 4.2 x 107° with due regard to
significant figures.
(b). Subtract 3.2 x 10 %om4.7 x 107*  with regard to
significant figures.
( ¢ ). Subtract 1.5 x 10°0m4.8 x 10* with due regard to

significant figures.

o Watch Video Solution

8. The length , breadth , and thickness of a metal sheet are
4.234m, 1.005m, and 2.0lcm, respectively. Give the area and

volume of the sheet to the correct number of significant figures.

o Watch Video Solution



https://dl.doubtnut.com/l/_tiWpyJ5yo7Xd
https://dl.doubtnut.com/l/_PulRSpqaGP9W
https://dl.doubtnut.com/l/_Qg5OyyCuiYvr

9. The diameter of a sphere is 3.34m. Calculate its volume with

due regard to significant figures.

o Watch Video Solution

10. Solve with due regard to significant figures:

5.42 x 0.6753
0.085

A. 43.06030

B.43.1

C.43

D.43.0

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_vNicW6K5Pr19
https://dl.doubtnut.com/l/_XI0EiNyEObzZ

11. In an experiment the refractive index of glass was observed to
be 1.45,1.56, 1.54, 1.44, 1.54, and 1.53. Calculate

(a). Mean value of refractive index

(b). Mean absolute error

( ¢ ) Fractional error

(d) Percentage error

(e) Express the result in terms of absolute error and percentage

error

o Watch Video Solution

12 (a). Two plates have lengths measured as
(1.9 £ 0.3)m and (3.5 + 0.2)m. Calculate their combined
length with error limits.

(b) The initial and final temperatures of a liquid are measured to


https://dl.doubtnut.com/l/_GTmhsncqQjxx
https://dl.doubtnut.com/l/_12SWEDRIleyQ

be 67.7+0.2°C and 76.3 - 0.3°C. Calculate the rise in

temperature with error limits.

° Watch Video Solution

13. The sides of a rectangle are
(10.5 £ 0.2)em and (5.2 £ 0.1)cm. Calculate its perimeter

with error limits .

° Watch Video Solution

14. The length and breadth of a rectangle are
(5.7 + 0.1)em and (3.4 £+ 0.2)cm, respectively calculate the

area of rectangle with error limits.

o Watch Video Solution



https://dl.doubtnut.com/l/_12SWEDRIleyQ
https://dl.doubtnut.com/l/_n30EQLUiNOuv
https://dl.doubtnut.com/l/_cNOYuxrS3wFw
https://dl.doubtnut.com/l/_XOLnCl82636P

15. A body travels uniformly a distance of (13.8 £ 0.2)m in a
time (4.0 £ 0.3)s. Find the velocity of the body within error

limits and the percentage error.

° Watch Video Solution

16. The radius of a sphere is measured to be (2.1 + 0.02)cm.

Calculate its surface area with error limits.

o Watch Video Solution

17. Calculate the percentage error in specific resistance ,
p = 7rr2R/l, where r = radius of wire = 0.26 £ 0.02cm , | =
length of wire = 156.0 = 0.1cm, and R = resistance of wire

= 64 £ 2Q).

| o wAr_ao_L vl ~_ ..


https://dl.doubtnut.com/l/_XOLnCl82636P
https://dl.doubtnut.com/l/_1uD6fjJi8LJB
https://dl.doubtnut.com/l/_nB3q9VTpUoFB
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18. The time period of a pendulum is given by T' = 27 E.The

length of pendulum is 20cm and is measured up to 1lmm
accuracy. The time period is about 0.6s. The time of 100
oscillations is measured with a watch of 1/10s resolution. What

is the accuracy in the determination of g?

o Watch Video Solution

19. Two resistances R; = 100 + 3Q2 and Rz = 200 4 4Q2 are
connected in series . Find the equivalent resistance of the series

combination.

° Watch Video Solution



https://dl.doubtnut.com/l/_nB3q9VTpUoFB
https://dl.doubtnut.com/l/_pVN9F4ZILqh0
https://dl.doubtnut.com/l/_Z6iePWs7ohTY

20.The initial and final temperatures of liquid in a container are
observed to be 7.63 + 0.4° C and 67.7 4+ 0.3° C. Determine the

fall in the temperature of the liquid.

o Watch Video Solution

21. A capacitor of capacitance C' = 2.0 £ 0.1pF' is charged to a
voltage V = 20 + 0.2V. What will be the charge @ on the

capacitor ? Use Q = CV.

° Watch Video Solution

22. The resistance R = %, where V = (100 £ 5.0)V and

I = (10 £ 0.2) A. Find the percentage error in R.

° Watch Video Solution



https://dl.doubtnut.com/l/_zFVtmpUC0IrP
https://dl.doubtnut.com/l/_giM9ndlcGuhA
https://dl.doubtnut.com/l/_Fv4ftEAjMUoJ

23. The value of acceleration due to gravity is 980cms ~ 2. What
will be its value if the unit of length is kilometer and that of time

is minute?

o Watch Video Solution

24. A body of mass m hung at one end of the spring executes
simple harmonic motion . The force constant of a spring is k
while its period of vibration is T'. Prove by dimensional method
that the equation T' = 2mm /k is correct. Dervive the correct

equation , assuming that they are related by a power law.

o Watch Video Solution



https://dl.doubtnut.com/l/_Fv4ftEAjMUoJ
https://dl.doubtnut.com/l/_3APBCha0RFUX
https://dl.doubtnut.com/l/_k6q38oiuDNqY

25. The radius of the earth is 6.37 x 10°mn and its mass is
5.975 x 10**kg. Find the earth's average density to

approopriate significant figures.

o Watch Video Solution

26. A man runs 100.5m in 10.3 sec. Find his average speed up to

appropriate significant figures.

o Watch Video Solution

27. The period of oscillation of a simple pendulum is
|L . .
T =2m rh L is about 10c¢m and is known to 1mm accuracy .

The period of oscillation is about 0.5s. The time of 100


https://dl.doubtnut.com/l/_vJQosa4ngHps
https://dl.doubtnut.com/l/_RseYEdEn6buW
https://dl.doubtnut.com/l/_exU6B2bT4DWf

oscillation is measured with a wrist watch of 1s resolution .

What is the accuracy in the determination of g ?

° Watch Video Solution

28. The error in the measurement of the radius of a sphere is
0.5%. What is the permissible percentage error in the

measurement of its (a) surface area and (b) volume ?

o Watch Video Solution

29. It has been observed that velocity of ripple waves produced

in water (p) , and surface tension (T') . Prove that V* oc T'/ Ap.

° Watch Video Solution



https://dl.doubtnut.com/l/_exU6B2bT4DWf
https://dl.doubtnut.com/l/_OrjIosSCGwWj
https://dl.doubtnut.com/l/_yU1Yk1axj9VG

30. In an experiment on the determination of young's Modulus
of a wire by Searle's method , following data is available:

Normal length of the wire (L) = 110cm

Diameter of the wire (d) = 0.01lem

Elongation in the wire (1) = 0.125c¢cm

This elongation is for a tension of 50/N. The least counts for
corresponding quantities are
0.01em, 0.00005¢m, and 0.00lcm , respectively. Calculate the

\
.

maximum error in calculating the value of Young's modulus (Y)

° Watch Video Solution

31. In an experiment for determining the value of acceleration
due to gravity (g) using a simpe pendulum , the following
observations were recorded:

Length of the string (1) = 98.0cm


https://dl.doubtnut.com/l/_Kxymj479pytL
https://dl.doubtnut.com/l/_1H793QXSKaqH

Diameter of the bob (d) = 2.56cm
Time for 10oscillations(T) = 20.0s
Calculate the value of g with maximum permissible absolute

error and the percentage relative error.

° Watch Video Solution

Single Correct

1. The equation of a stationary wave is

. [ 27mct 2T
y = 2Asin cos| —
A A

Which of the following is correct?

A. The unit of ¢t is same as that of \.
B. The unit of = is same as that of \.

C. The unit of 2mrc /X is same as that of 27z / At.


https://dl.doubtnut.com/l/_1H793QXSKaqH
https://dl.doubtnut.com/l/_CPUfSmxCE4Rn

D. The unit of ¢/ A is same as that of z / \.

Answer: D

o Watch Video Solution

2
2. Given that y = Asin[(%(ct — x))] where y and x are

measured in metres. Which of the following statement is true?
A. The unit of X is same as that of x and A.

B. The unit of X is same as that of x but may not be same as

that of A.
C. The unit of ¢ is same as that of 27 / .

D. The unit of (¢t — ) is same as that of 27 / A.

Answer: B



https://dl.doubtnut.com/l/_CPUfSmxCE4Rn
https://dl.doubtnut.com/l/_ZczQGQChhOBJ

_ o Watch Video Solution

d
3. In the relation d—':{ = 2wsin(wt + ¢g), the dimensional
formula for wt + ¢ is
A.MLT
B. MLT"®
c. ML°T?

D. M°LoT°

Answer: D

o Watch Video Solution

4. A physical quantity depends upon five factors , all of which

have dimensions, then method of dimensional analysis


https://dl.doubtnut.com/l/_ZczQGQChhOBJ
https://dl.doubtnut.com/l/_nY3SDzsu9g7M
https://dl.doubtnut.com/l/_iQ6o7fA5dYDv

A. Can be applied

B. Cannot be applied

C. Depends upon factors involved

D. Both (a) and ( ¢)’

Answer: B

o Watch Video Solution

5. A student when discussing the properties of a medium (
except vaccum) writes
Velocity of light in vaccum = Velocity of light in medium

This formula is

A. Dimensionally correct

B. Dimensionally incorrect


https://dl.doubtnut.com/l/_iQ6o7fA5dYDv
https://dl.doubtnut.com/l/_7B5szu1cvtsk

C. Numerically incorrect

D.Both a and ¢

Answer: D

o Watch Video Solution

6. Given that T stands for time and [ stands for the length of
simple pendulum . If g is the acceleration due to gravity , then
which of the following statements about the relation
T? = (1/g) is correct?

A. It is correct both dimensionally as well as numerically.

B. It is neither dimensionally correct nor numerically.

C. It is dimensionally correct but not numerically.

D. It is numerically correct but not dimensionally.


https://dl.doubtnut.com/l/_7B5szu1cvtsk
https://dl.doubtnut.com/l/_vfpdgnulTeNQ

Answer: C

o Watch Video Solution

B
7. Refractive index mu is given as y = A + BVh where A and B

are constants and lambda is wavelength, then dimensions of B

are same as that of

A. Wavelength
B. Volume
C. Pressure

D. Area

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_vfpdgnulTeNQ
https://dl.doubtnut.com/l/_PVb6e8OMWR6A
https://dl.doubtnut.com/l/_U8MCHO2BCW4G

8. A physical quantity = depends on quantities y and z as
follows : x = Ay + Btan(Cz), where A,B and C are
constants. Which of the followings do not have the same
dimensions?

A.x and B

B.C and z !

C.yand B/A

D.z and A

Answer: D

o Watch Video Solution

9.If L and R denote inductance and resistance , respectively ,

then the dimensions of L / R are


https://dl.doubtnut.com/l/_U8MCHO2BCW4G
https://dl.doubtnut.com/l/_MJ1IMfuwIJ7I

A MIOTOQ !
B. M°L'TQ°
c.M°L'T Q"

D.MLT°Q !

Answer: B

o Watch Video Solution

10. The best method to reduce random error is

A. To change the instrument used for measurement

B. To take help of experienced observer

C.To repeat the experiment many times and to take the

average results


https://dl.doubtnut.com/l/_MJ1IMfuwIJ7I
https://dl.doubtnut.com/l/_AWSE5QfR3spn

D. None of the above

Answer: C

o Watch Video Solution

11. Alength is measured as 7.60m. This is the same as

A. 7600mm

B.0.0076mm

C. 760cm

D.0.76dm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_AWSE5QfR3spn
https://dl.doubtnut.com/l/_7Exags9azZZY
https://dl.doubtnut.com/l/_PoHvqqPtDGUb

12. Force F' is given in terms of time t and distance z by
F = AsinCt + Bcos Dx. Then the dimensions of A/B and
C /D are

A [M°LOT], [M°LOT ~ 1]

B. [MLT ~?], [M°L~'T"]

C. [M°L'T°], [M°LT ~ "]

D. [M°L'T '], [M°L°T"]

Answer: C

o Watch Video Solution

13. The dimensional formula for resistivity of conductor is

A [ML*T 2A~7]


https://dl.doubtnut.com/l/_PoHvqqPtDGUb
https://dl.doubtnut.com/l/_eNjWYRxqhTnl

B. [ML’T °A~?
C. [ML*T *A?]

D. [ML*T ~*A~°]

Answer: B

o Watch Video Solution

14. The dimensional formula for electric potential is
A [ML*T 2A7]
B. [MLT *A™]
C. [ML’T °K ']

D. none of these

Answer: A



https://dl.doubtnut.com/l/_eNjWYRxqhTnl
https://dl.doubtnut.com/l/_mnqM4c69XefA

| o Watch Video Solution

15. The effictive length of a simple pendulum is the sum of the
following three : length of string , radius of bob , and length of

hook.
In a simple pendulum experiment , the length of the string , as
measured by a meter scale , is 92.0cm. The radius of the bob
combined with the length of the hook, as measured by a vernier
callipers , is 2.15cm. The effictive length of the pendulum is
A.94.1cm
B.94.2cm

C.94.15em

D. 94cm

Answer: B



https://dl.doubtnut.com/l/_mnqM4c69XefA
https://dl.doubtnut.com/l/_AnMPi4tqendR

| ° Watch Video Solution

16. The frequency (n) of vibration of a string is given as

1
n—— 2 , Where T is tension and [ is the length of
2LV m

vibrating string , then the dimensional formula is
A [M°L'TY]
B. [M°L°T"]
C.[M'L™'T?]

D. [ML’T"]

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_AnMPi4tqendR
https://dl.doubtnut.com/l/_v7yUgb0bzzkD

17. In the relation y = rsin(wt — kz), the dimensions of w/k
are

A [M°L°T"]

B. [M°L'T ']

C. [M°L°T"]

D. [M°L'T"]

Answer: B

o Watch Video Solution

18. The dimensions of ey are

A [LT ']

B. [LT 7


https://dl.doubtnut.com/l/_nu6KQf7dseTu
https://dl.doubtnut.com/l/_kYVmGFFgFj2n

C. [L°T ~?]

D. [L°T?

Answer: D

° Watch Video Solution

19. Which of the following quantities has its unit as newton -

second?

A. Energy

B. Torque

C. Momentum

D. Angular momentum

Answer: C



https://dl.doubtnut.com/l/_kYVmGFFgFj2n
https://dl.doubtnut.com/l/_4HK8kOQnExqm

| & Watch Video Solution

20. If frequency F), velocity V , and density D are considered
fundamental units , the dimensional formula for momentum wiill
be

A.DVF?

B.DV2F 1

C. D’V ?F?

D.DV4F 3

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_4HK8kOQnExqm
https://dl.doubtnut.com/l/_MHrV6tVZIEbo

21. If force F, acceleration a, and timeT are taken as the
fundamental physical quantities , the dimensions of length on

this systemof units are

A FAT?

B.FAT

C.FT

D. AT?

Answer: D

° Watch Video Solution

22. If the percentage errors of A, B, and Carea,b, and c,

respectively ,then the total percentage error in the product

ABC'is


https://dl.doubtnut.com/l/_KICKo1hi8SUE
https://dl.doubtnut.com/l/_M1lN6gY9oAwB

D.ab + bec + ca

Answer: B

o Watch Video Solution

23. Which of the following numbers has least number of

significant figures?

A.0.80760

B. 0.80200

C. 0.08076

D. 80.267


https://dl.doubtnut.com/l/_M1lN6gY9oAwB
https://dl.doubtnut.com/l/_P3dT5UiMMEAl

Answer: C

o Watch Video Solution

24.The dimensional formula for magnetising field H is
A [M°L™'T A]
B. [M°LT ~°A]
C. [M°LTA™"]

D. [M°L'T ~*A]

Answer: A

° Watch Video Solution

25.The dimensions of intensity of wave are


https://dl.doubtnut.com/l/_P3dT5UiMMEAl
https://dl.doubtnut.com/l/_PUzUHyJ34tiE
https://dl.doubtnut.com/l/_vOZPfk2fh5LJ

A [ML*T 3
B. [ML’T ~°]
C.[ML°T %]

D. [M'L°T?]

Answer: B

o Watch Video Solution

26. Find the dimensions of capacitance.

A [M~'L*TA?]
B. [M 'L *T?A?]
C.[M 'L *T*A’]

D. [M ~'L*T?A?%


https://dl.doubtnut.com/l/_vOZPfk2fh5LJ
https://dl.doubtnut.com/l/_vNrYH2VYIyEm

Answer: C

o Watch Video Solution

27. What are the dimensions of gas constant ?
A [MLT *K']
B. [M°LT K ']
C. [ML*T K ~'mol ']

D. [M°L*T K ']

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_vNrYH2VYIyEm
https://dl.doubtnut.com/l/_beWurGhjgDkP

28. The order of magnitude of 499:is2, then the order of

magnitude of 501 will be

Al

B.2

C.1

D.3

Answer: D

o Watch Video Solution

29. The order of magnitude of 0.00701 is


https://dl.doubtnut.com/l/_I17v0rRMWwjb
https://dl.doubtnut.com/l/_RhTEcPNSoJtR

C.2

D.1

Answer: A

° Watch Video Solution

30. The order of magnitude of 379 is

Al

B.2

C.3

D.4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_RhTEcPNSoJtR
https://dl.doubtnut.com/l/_QvqTvQ9WVGoa

3. If X =a+b , the maximum percentage error in the

measurement of X will be

Aa Ab

A. _—l‘T XlOO%

B. 100
(a—i—b a—l—b) 8 &

Aa

C. 100
(a-l—b b) 8 &

D. (— X —) x 100 %

Answer: C

o Watch Video Solution

32. Which of the following is the most precise instrument for

measuring length?


https://dl.doubtnut.com/l/_QvqTvQ9WVGoa
https://dl.doubtnut.com/l/_yg8f7UFMgRsO
https://dl.doubtnut.com/l/_MtF4JuguJWZI

A. Meter rod of least count 0.1ecm

B. Vernier callipers of least count 0.01cm

C. Screw gauge of least count 0.001cm

D. Data is not sufficient to decide

Answer: C

o Watch Video Solution

33. The number of significiant figures in 5.69 x 10"°kg is

Al
B.2
C.3

D. 18


https://dl.doubtnut.com/l/_MtF4JuguJWZI
https://dl.doubtnut.com/l/_8z7fJccX4x43

Answer: C

o Watch Video Solution

34. The position of a particle at time ¢ is given by the relation

z(t) = il (1 —c™*), where vy is a constant and a > 0.
o

Find the dimensions of vy and a.
AMLT ' and T 1
B. M°LT" and T !
C.MLT ! and LT

D.M°LT ! and T

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_8z7fJccX4x43
https://dl.doubtnut.com/l/_i4xds47u7sjh
https://dl.doubtnut.com/l/_Jc3GJjcemWhM

35. The time dependence of a physical quantity P is given by
P = Poe_o“t2 , where « is a constant and ¢t is time . Then
constant « is//has

A. Dimensionless

B. Dimensions of T' 2

C. Dimensions of P

D. Dimensions of T'2

Answer: B

o Watch Video Solution

36. Of the following quantities , which one has the dimensions

different from the remaining three?


https://dl.doubtnut.com/l/_Jc3GJjcemWhM
https://dl.doubtnut.com/l/_Fo0laFy0WD2X

A. Energy density

B. Force per unit area

C. Product of charge per unit volume and voltage

D. Angular momentum per unit mass

Answer: D

o Watch Video Solution

37.The frequency f of vibrations of a mass m suspended from a
spring of spring constant k is given by f = Cm®kY , where C'is
a dimensionnless constant. The values of =z and y are,

respectively,

A11
272


https://dl.doubtnut.com/l/_Fo0laFy0WD2X
https://dl.doubtnut.com/l/_LFDxUUrp3VsA

N
| =
|
N =

o

|
(GRS
N | =

Answer: D

° Watch Video Solution

38. If C ( the velocity of light ) g, ( the acceleration due to
gravity), P ( the atmospheric pressure) are the fundamental
quantities in MKS system , then the dimensions of length will be
same as that of

A.C/g

B.C/P

C. PCyg

D.C?/g


https://dl.doubtnut.com/l/_LFDxUUrp3VsA
https://dl.doubtnut.com/l/_1SmJKnPjs4pY

Answer: D

o Watch Video Solution

39. The quantities A and B are related by the relation
A /B = m, where m is the linear mass density and A is the
force , the dimensions of B will be

A. Same as that of pressure

B. Same as that of work

C. That of momentum

D. Same as that of learnt heat

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_1SmJKnPjs4pY
https://dl.doubtnut.com/l/_GgLnyQqkAn2T
https://dl.doubtnut.com/l/_Qm1nRiYfw9LJ

40. A physical quantity X is represented by X = (M””L_yT_Z.
The maximum percentage errors in the measurement of
M, L, and T, respectively , are a%,b% and c%. The
maximum percentage error in the measurement of X will be

A (az + by — c2) %

B.(ax — by — cz) %

C.(ax + by + cz) %

D. (ax — by + cz) %

Answer: C

o Watch Video Solution

41. The velocity of transverse wave in a string is v = /T /m

where T is the tension in the string and m is the mass per unit


https://dl.doubtnut.com/l/_Qm1nRiYfw9LJ
https://dl.doubtnut.com/l/_gJ95iUsxP83V

length . If T' = 3.0kgf, the mass of string is v = 1.000m, then

the percentage error in the measurement of velocity is

A 0.5

B.0.7

C.2.3

D. 3.6

Answer: D

° Watch Video Solution

a — t2

42. Write the dimensions of a /b in the relation P = e

where P is the pressure, x is the distance, and t is the time .

A M L0 2

B. ML'T —2


https://dl.doubtnut.com/l/_gJ95iUsxP83V
https://dl.doubtnut.com/l/_9kU2BUrOPaBE

C. MI°T?

D. MLT ~2

Answer: B

o Watch Video Solution

b— x2

43. Write the dimensions of a x bin the relation E =

’

at

where E'is the energy, x is the displacement , and ¢ is the time.

A ML*T

B. M ~ LT

C. MIL?T ~2

D. MLT ~2

Answer: B

[ - 1


https://dl.doubtnut.com/l/_9kU2BUrOPaBE
https://dl.doubtnut.com/l/_fHXQMu94KPgv

| o Watch Video Solution

44. If the velocity of light (c) , gravitational constant (G) , and
Planck's constant (h) are chosen as fundamental units , then

find the dimensions of mass in new system.

ARL/20N/2q 12

B.h 'C G

C.hCG !

D.hCG

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fHXQMu94KPgv
https://dl.doubtnut.com/l/_3mJCFOjv3xdc

. w Prt )
45, In the relation V = S where the letters have their
n

usual meanings , the dimensions of V" are

A MOL3TO

B.MOL3T 1

c.MOL3T71

D. M L3T"

Answer: B

o Watch Video Solution

46. The length | , breadth b, and thickness ¢ of a block of wood
were measured with the help os a measuring scale. The results

with permissible errors ( in cm) are

[ =15.12 £ 0.01,b = 10.15 + 0.01 ,and t = 5.28 £ 0.01.


https://dl.doubtnut.com/l/_Rll06FgkXkGM
https://dl.doubtnut.com/l/_tzeNPkA7IFqk

The percentage error in volume up to proper significant figures

is

A. 0.28 %

B.0.35 %

C.0.48 %

D.0.64 %

Answer: B

° Watch Video Solution

47. The relative density of a material of a body is found by
weighing it first in air and then in water. If the weight of he body
in air is Wy =800£N and the weight in water is
Wy = 6.00 £ 0.05N, then the relative density

pr = Wy /(W; — W) with the maximum permissible eror is


https://dl.doubtnut.com/l/_tzeNPkA7IFqk
https://dl.doubtnut.com/l/_3MrcVSOcVx60

A.4.00 + 0.62 %

B.4.00 + 0.82 %

C.4.00 £3.2%

D.4.00 + 5.62 %

Answer: D

o Watch Video Solution

. . Ny — Ny
48. The number of particles is given by n = — D——
To — T1
crossing a unit area perpendicular to X - axis in unit time , where
ny; and ny are particles per unit volume for the value of z

meant to x5, and x; . Find the dimensions of D called diffusion

constant.

A [M°LT ~?]


https://dl.doubtnut.com/l/_3MrcVSOcVx60
https://dl.doubtnut.com/l/_c9sR333Cp11z

B. [M°L*T ~*
C. [M°L*T 2

D. [M°L*T ]

Answer: D

o Watch Video Solution

49. If E, M, J, and G , respectively , denote energy , mass ,
angular momentum , and gravitational constant , then
EJ?/ M®G? has the dimensions of

A.Time

B. Angle

C. Mass

D. Length


https://dl.doubtnut.com/l/_c9sR333Cp11z
https://dl.doubtnut.com/l/_OyClmRO9Nj3B

Answer: B

o Watch Video Solution

50. If L, R,C, and V, respectively , represent inductance ,
resistance , capacitance and potential difference , then the
dimensions of L / RCV are the same as those of

A. Charge

B.1/Charge

C. Current

D.1/Current

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_OyClmRO9Nj3B
https://dl.doubtnut.com/l/_cc9tfelNKxRi
https://dl.doubtnut.com/l/_VL3HytzBCFoi

51. The momentum of inertia of a body rotating about a given
axis is 12.0kgm? in the SI system . What is the value of the
moment of inertia in a system of units in which the unit of
lengths is 5¢m and the unit of mass is 10g?

A 2.4 x 10°

B.6.0 x 10°

C.5.4 x 10°

D.4.8 x 10°

Answer: D

o Watch Video Solution

52. If the velocity (V) , acceleration (A) , and force (F') are

taken as fundamental quantities instead of mass (M) , length


https://dl.doubtnut.com/l/_VL3HytzBCFoi
https://dl.doubtnut.com/l/_ujLqsYjVjb7I

(L), and time(T) , the dimensions of young's modulus (Y)
would be

A FA?V 1

B. FA*V —°

C.FA*V 3

D. FA%V —2

Answer: A

° Watch Video Solution

53. The percentage errors in the measurement of mass and
speed are 2% and 3% , respectively . How much will be the
maximum error in the estimation of K F obtained by measuring

mass and speed?


https://dl.doubtnut.com/l/_ujLqsYjVjb7I
https://dl.doubtnut.com/l/_3d1KXtPeeV9O

A.5%

B.1%

C.8%

D.11 %

Answer: C

o Watch Video Solution

al/2p?

54. An experiment from X = . If the percentage errors

C3

ina,b, and care £+ 1%, 3%, and +2% , respectively ,
then the percentage error in X can be

A +12.5%

B.+7%

C.+1%


https://dl.doubtnut.com/l/_3d1KXtPeeV9O
https://dl.doubtnut.com/l/_pyGqoEkOyAKi

D. +4 %

Answer: A

o Watch Video Solution

55. The resistance of a metal is given by R = V' /I, where V is
potential difference and I is current . In a circuit , the potential
difference across resistance is V' = (8 = 0.5)V and current in
resistance , I = (4 4+ 0.2) A. What is the value of resistance with
its percentage error?

A (2+56%)0Q

B.(2£0.7% )

C.(2+35%)Q

D. (2 4+ 11.25 % )


https://dl.doubtnut.com/l/_pyGqoEkOyAKi
https://dl.doubtnut.com/l/_rJpj2EVfwWzh

Answer: D

o Watch Video Solution

56. Which of the following product of e, h, u, G ( where pu is
permeability ) be taken so that the dimensions of the product
are same as that of the speed of light ?

A he 2p1G0

B. h2eG1

C.h%e?G

D. he 2u°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_rJpj2EVfwWzh
https://dl.doubtnut.com/l/_zuwlnq102SA6
https://dl.doubtnut.com/l/_GynHGRUWenyt

57. Which of the following does not have the dimensions of
velocity ? ( Given g is the permittivity of free space , pg is the
permittivity of free space , visequency, A is wavelength , P is the
pressure , and p is density , k is wave number , w is the the

angular frequency)

v/ EoHo

| P
D.,/—
P

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_GynHGRUWenyt

58. The mass of the liquid flowing per second per unit area of
cross section of the tube is proportional to P* and vY , where
P is the pressure difference and v is the velocity , then the

relation between x and Y is

Azrz =y
Bx = —vy
C.y2::13
D.y = — z?
Answer: B

° Watch Video Solution

59. A physical quantity x is calculated from =z :abQ/\/E.

Calculate the percentage error in measuring = when the


https://dl.doubtnut.com/l/_Jj7ZvLi6l4G4
https://dl.doubtnut.com/l/_9uVaYlE8lnHg

percentage errors in measuring a ,b ,and care 4,2, and 3%,

respectively .

A 7T%

B.9%

C.11 %

D.9.5 %

Answer: D

° Watch Video Solution

60. Given that Y = asinwt + bt + ct? cos wt. The unit of abe is

same as that of

Ay

B.y/t


https://dl.doubtnut.com/l/_9uVaYlE8lnHg
https://dl.doubtnut.com/l/_YsEVTVleRiwS

C.(y/t)?

D. (y/t)’

Answer: D

° Watch Video Solution

61. The potential energy of a particle varies with distance  from
Az
z?2 + B

constants , then find the dimensional formula for AB.

a fixed origin as U = ,where A and B are dimensional

A ML/ 2T 2

B.M'L/?T 2

C. M LP/ 2T 2

D. MLL?/2T —2


https://dl.doubtnut.com/l/_YsEVTVleRiwS
https://dl.doubtnut.com/l/_hD2EoyGoS9Cb

Answer: B

o Watch Video Solution

62.I1f x and a stand for distance , then for what value of n is the

given equation dimensionally correct? The equation is

/ dz B sin_l(x)
Vi —an  a
A0

B.2

D.1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_hD2EoyGoS9Cb
https://dl.doubtnut.com/l/_ITymXlh8cz5f

63. The specific resistance p of a circular wire of radius r,
resistance R, and length [ is given by p = 7nr*R /1. Given :
r =0.24 + 0.02cm, R = 30 + 12 ,and [ = 4.80 £+ 0.0lcm. The
percentage error in p is nearly

A T%

B.9%

C.13%

D.20 %

Answer: D

° Watch Video Solution

64. Using mass (M) , length (L) , time (T') , and electric current

(A) as fundamental quantities , the dimensions of permitivity


https://dl.doubtnut.com/l/_z5ZMwt8urB3H
https://dl.doubtnut.com/l/_N7nrE4nQRK6E

will be
A [MLT 'A~1]
B. [MLT *A™']
C.[M 'L °T*A?]

D. [M*L™°T ~*A]

Answer: C

o Watch Video Solution

65. Assuming that the mass m of the largest stone that can be
moved by a flowing river depends upon the velocity v of the
water , its density p , and the acceleration due to gravity g . Then

m is directly proportinal to

A. v3


https://dl.doubtnut.com/l/_N7nrE4nQRK6E
https://dl.doubtnut.com/l/_u1igsjOovCjg

Answer: D

o Watch Video Solution

66. A sperical body of mass m and radius r is allowed to fall in a
medium of viscosity 7. The time in which the velocity of the body
increases from zero to 0.63 times the terminal velocity (v) is

called constant (7). Dimensionally, 7 can be represented by

mr2

A.
6mn

6mrmrn
g2
m
6mnrv

C.


https://dl.doubtnut.com/l/_u1igsjOovCjg
https://dl.doubtnut.com/l/_4bKQyTJXzoJ0

D. None of these

Answer: D

° Watch Video Solution

67. A student writes four different expressions for the
displacement y in a periodic motion . Which of the following can

be correct?

A sin(27t)
Yy=a T
B.y =asinVt
sin(t
Cy= 2 ( )
T a
sin( 27t cos(2mt
oy 0 [snrt) | cos(2m)
T T

~



https://dl.doubtnut.com/l/_4bKQyTJXzoJ0
https://dl.doubtnut.com/l/_1MNddieZA58x

| ¥ vvatcn video Solution ]

68. The relation tanf = v° /rg gives the angle of banking of the
cyclist going round the curve . Here v is the speed of the cyclist
r is the radius of the curve , and g is the acceleration due to
gravity . Which of the following statements about the relation is
true ?

A. It is both dimensionally as well as numerically correct.

B. It is neither dimensionally correct correct.

C. It is dimensionally correct but not numerically.

D. It is numerically correct but not dimensionally.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_1MNddieZA58x
https://dl.doubtnut.com/l/_OhRAP0tEFjxQ
https://dl.doubtnut.com/l/_1JPligM1KqA1

69. A liquid drop of density p , radius r, and surface tension o

oscillates with time period T' . Which of the following

expressions for T'2 is correct?

ro
P

D. None of these

Answer: A

o Watch Video Solution

70. A highly rigid cubical block A of small mass M and side L is
fixed rigidly on the other cubical block of same dimensions and

of modulus of rigidity n such that the lower face of A


https://dl.doubtnut.com/l/_1JPligM1KqA1
https://dl.doubtnut.com/l/_8pCujBjYG44p

completely covers the upper face of B. The lower face of B is
rigidly held on a horizontal surface . A small force F' is applied
perpendicular to one of the side faces of A. After the force is
withdrawn , block A executes faces of A. After the force is
withdrawn , block A exceutes small oscillations , the time period

of which is given by

A 2m,/MnL

B.2m,/Mn/L
C.2my/ ML /n
D.2m, /M /nL

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_8pCujBjYG44p

71. The mass of a body is 20.000g and its volume is 10.00cm?. If
the measured values are expressed to the correct significant
figures , the maximum error in the value of density is
A.0.001gem 3
B.0.010gcm ~3

C.0.100gcm 3

D. None of these

Answer: D

o Watch Video Solution

72.The length of a strip measured with a meter rod is 10.0cm. Its

width measured with a venier calipers is 1.00cm. The least count


https://dl.doubtnut.com/l/_1LW3c7lDNm6S
https://dl.doubtnut.com/l/_hXK26lknLNvb

of the meter rod is 01 cm and that of vernier calipers 0.01cm.

What will be error in its area?

A. £0.01cm?

B. +0.1cm?

C.+£0.11cm?

D. £0.2cm?

Answer: D

° Watch Video Solution

73. While measuring the acceleration due to gravity by a simple
pendulum , a student makes a positive error of 1% in the
length of the pendulum and a negative error of 3 % in the value
of time period . His percentage error in the measurement of g by

the relation g = 47 (1 /T?) will be


https://dl.doubtnut.com/l/_hXK26lknLNvb
https://dl.doubtnut.com/l/_8us0utUu33xF

A 2%

B.4%

C.7%

D.10 %

Answer: C

o Watch Video Solution

74. While measuring acceleration due to gravity by a simple
pendulum , a student makes a positive error of 2% in the
length of the pendulum and a positive error of 1% in the

measurement of the value of g will be

A 3%

B.0 %


https://dl.doubtnut.com/l/_8us0utUu33xF
https://dl.doubtnut.com/l/_sF1ek6d34pZg

C.4%

D.5 %

Answer: B

o Watch Video Solution

75. The relative density of a material is found by weighing the
body first in air and then in water . If the weight in air is
(10.0 & 0.1)gf and the weight in water is (5.0 £ 0.1)gf, then
the maximum permissible percentage error in relative density is
Al
B. 2

Cc.3

D.5


https://dl.doubtnut.com/l/_sF1ek6d34pZg
https://dl.doubtnut.com/l/_6lWsm8Vj6sIy

Answer: D

o Watch Video Solution

76. The dimensional formula for a physical quantity z is
[M_1L3T_2] . The errors in measuring the quantities
M, L, and T, respectively are 2%,3%, and 4% . The
maximum percentage of error that occurs in measuring the
quantity x is

A9

B.10

C.14

D.19

Answer: D

f 1


https://dl.doubtnut.com/l/_6lWsm8Vj6sIy
https://dl.doubtnut.com/l/_6yohBEtNUiiR

_ o Watch Video Solution

77.The heat generated in a circuit is given by Q = I’Rt , where
I is current , R is resistance , and t is time . If the percentage
errors in measuring I, R, and tare2%,1%, and 1%
respectively, then the maximum error in measuring heat will be
A. 2%
B.3%

C.4%

D.6 %

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_6yohBEtNUiiR
https://dl.doubtnut.com/l/_ovDBmxNxBARC

78. The internal and external diameters of a hollow cylinder are

measured with the help of a Vernier callipers . Their values are

4.23 £ 0.01ecm and 3.87 £ 0.01cm, respectively . The thickness

of the wall of the cylinder is

A.0.36 = 0.02cm

B.0.18 = 0.02cm

C.0.36 £ 0.01ecm

D.0.18 £ 0.01lecm

Answer: B

o Watch Video Solution

79. Which of the following pairs has the same dimensions?


https://dl.doubtnut.com/l/_wZAWZkKarKHm
https://dl.doubtnut.com/l/_Jqm6V9zqVFYy

A. Torque and work

B. Angular momentum and Planck's constant

C. Energy momentum and Planck's constant

D. Light year and wavelength

Answer: A::B::D

o Watch Video Solution

80. Which of the following pairs have different dimensions?

A. Frequency and angular velocity.

B. Tension and surface tension.

C. Density and energy density.

D. Linearmomentum and angular momentum.


https://dl.doubtnut.com/l/_Jqm6V9zqVFYy
https://dl.doubtnut.com/l/_W3KjjWWvaAFU

Answer: B::C::D

o Watch Video Solution

81. Pressure is dimensionally

A. Force per unit area
B. Energy per unit volume
C. Momentum per unit area per second

D. Momentum per unit Volume

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_W3KjjWWvaAFU
https://dl.doubtnut.com/l/_wuaIJYFsOFYS

82. Which of the following pairs have the same dimensions ?
(L = inductance, C = capacitance , R = resistance)
L
A 7 and CR
B.LR and CR
C.% and /LC

1
D. RC and —
an I7e

Answer: A::C

o Watch Video Solution

83. Choose the correct statement(s).

A. A dimensionally correct equation must be correct.

B. A dimensionally correct equation may br incorrect.


https://dl.doubtnut.com/l/_P8KmHW8lEurk
https://dl.doubtnut.com/l/_yTeFZX7OV6rt

C. A dimensionally incorrect equation must be correct.

D. A dimensionally incorrect equation may be correct.

Answer: B::D

° Watch Video Solution

84. Which of the following pairs have the same dimensions?

A. h / e and magnetic flux
B. h /e and electric flux
C. Electric fux and ¢/ ¢

D. Electric flux and pol

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_yTeFZX7OV6rt
https://dl.doubtnut.com/l/_WXKw8JDbbxmH

85. The values of measurement of a physical quantity in five

trails were found to be 1.51, 1.53, 1.53, 1.52, and 1.54.

A. Average absolute error is 0.01.

B. Relative erroris 0.01.

C. Percentage erroris 0.01 %.

D. Percentage erroris 1 % .

Answer: A::B::D

o Watch Video Solution

86. If S and V are one main scale and one Vernier scale and
n — 1 divisions on the main scale are equivalent to n divisions

of the Vernier , then


https://dl.doubtnut.com/l/_WXKw8JDbbxmH
https://dl.doubtnut.com/l/_CSBXefu15Za9
https://dl.doubtnut.com/l/_glkPJ0xHRVJL

A.The least count is S /n.

B. The Vernier constant is S /n.

C. The same Vernier constant can be used for circular Vernier
also.

D.The same vernier constant cannot be used for circular

Verniers.

Answer: A::B::C

° Watch Video Solution

87. Consider three quantities:

E 1 l
rT=—,y = and z =

b v/ H0OE0D , @

Here, [l is the length of a wire , C' is the capacitance ,and R is a

resistance. All other symbols have usual meanings. Then


https://dl.doubtnut.com/l/_glkPJ0xHRVJL
https://dl.doubtnut.com/l/_oCd44OPID3rL

A.xz and y have the same dimensions.

B.x and z have the same dimensions.

C.y and z have the same dimensions.

D. None of the above three pairs have the same dimensions.

Answer: A::B::C

° Watch Video Solution

88. The van der Waal's equation of state for some gases can be
expressed as :

a
Where P is the pressure , V' is the molar volume , and T is the
absolute temperature of the given sample of gas and
a,b, and R are constants.

The dimensions of a are


https://dl.doubtnut.com/l/_oCd44OPID3rL
https://dl.doubtnut.com/l/_CLKCwUMwObKn

A MLT ~2

B. ML T 2

c.L?

D. LS

Answer: A

o Watch Video Solution

89. The van der Waal's equation of state for some gases can be
expressed as :

a
Where P is the pressure , V' is the molar volume , and T is the
absolute temperature of the given sample of gas and
a,b, and R are constants.

The dimensions of constant b are


https://dl.doubtnut.com/l/_CLKCwUMwObKn
https://dl.doubtnut.com/l/_68hRFtLnycaU

A MLT ~2

B. ML T 2

c.L?

Answer: C

o Watch Video Solution

90. The van der Waal's equation of state for some gases can be
expressed as :

a
Where P is the pressure , V' is the molar volume , and T is the
absolute temperature of the given sample of gas and

a,b, and R are constants.


https://dl.doubtnut.com/l/_68hRFtLnycaU
https://dl.doubtnut.com/l/_L9yk9GrX9Bka

Which of the following does not have the same dimensional

formula as that for RT'?

A PV

Answer: C

° Watch Video Solution

91. The van der Waal's equation of state for some gases can be

expressed as :

(P+ %)(V—b) — RT

Where P is the pressure , V' is the molar volume , and T is the


https://dl.doubtnut.com/l/_L9yk9GrX9Bka
https://dl.doubtnut.com/l/_Loa624wqwjB9

absolute temperature of the given sample of gas and
a,b, and R are constants.
The dimensionsal representation of ab/ RT is

A ML’T —?

B. M°L*T"

C. ML 'T?

D. None of these

Answer: D

o Watch Video Solution

92. The van der Waal's equation of state for some gases can be

expressed as :

(P+ %)(V—b) — RT


https://dl.doubtnut.com/l/_Loa624wqwjB9
https://dl.doubtnut.com/l/_JbDOCGXh4QsX

Where P is the pressure , V' is the molar volume , and T is the
absolute temperature of the given sample of gas and
a,b, and R are constants.
In the above problem , the dimensional formula for RT' is same
as that of

A. Energy

B. Force

C. Specific heat

D. Latent heat

Answer: A

o Watch Video Solution

93. Dimensionsal methods provide three major advantages in

verification , deviation , and changing the system of units . Any


https://dl.doubtnut.com/l/_JbDOCGXh4QsX
https://dl.doubtnut.com/l/_QRnuWjfnYvCo

empirical formula that is derived based on this method has to
be verified and propportionality constants found by
experimental means . The presence or absence of certain factors
- non dimensional constants or variables - cannot be identified
by this method . So every dimensionally correct relation cannot
be taken as perfectly correct.

If a kilogram , 8 meter , and =y second are the fundamental units

, Lcal can be expressed in new units as [1cal = 4.2J]
A a 182y
B.au 1872y
C.4.2071p

D.4.2a '8 %42

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_QRnuWjfnYvCo

Multiple Correct

1. Dimensionsal methods provide three major advantages in
verification , deviation , and changing the system of units . Any
empirical formula that is derived based on this method has to
be verified and propportionality constants found by
experimental means . The presence or absence of certain factors
- non dimensional constants or variables - cannot be identified
by this method . So every dimensionally correct relation cannot
be taken as perfectly correct.

The time period of oscillation of a drop depends on surface

tension o, density of the liquid p , and radius r . The relation is

r
AP
o
r2
B.,/ —
po
3
r
C. P

|


https://dl.doubtnut.com/l/_xl7s5gXREFN2

Answer: C

° Watch Video Solution

2. The energy E of an oscillating body in simple harmonic
motion depends on its mass m, frequency n and amplitude a
using the method of dimensional analysis find the relation
between E,m,n and a.

A Mf]A?

B.MfA 2

C.Mf2A?2

D. MF2A?

Answer: D


https://dl.doubtnut.com/l/_xl7s5gXREFN2
https://dl.doubtnut.com/l/_HM6pCekGmubo

° Watch Video Solution

Linked Comprehension

1. The accuracy of measurement also lies in the way the results is

expressed. The number of digits to which a value is to be
expressed is one digit more than number of digits after after an
operation is carried out on the given values. The error can be
minimised by many trials and using the correct methods are
instruments.

If the length and breadth are measured as 4.234 and 1.05m,

the area of the rectangle is

A. 4.4457m>

B. 4.45m>

C. 4.446m>


https://dl.doubtnut.com/l/_HM6pCekGmubo
https://dl.doubtnut.com/l/_KHr1vhCiO7rk

D. 0.4446m>

Answer: B

o Watch Video Solution

2. The accuracy of measurement also lies in the way the results
is expressed. The number of digits to which a value is to be
expressed is one digit more than number of digits after after an
operation is carried out on the given values. The error can be
minimised by many trials and using the correct methods are
instruments.

The order of magnitude of 147 is

Al

B.2

C.3


https://dl.doubtnut.com/l/_KHr1vhCiO7rk
https://dl.doubtnut.com/l/_WmDjv79zDsCz

D.4

Answer: B

o Watch Video Solution

3. The accuracy of measurement also lies in the way the results
is expressed. The number of digits to which a value is to be
expressed is one digit more than number of digits after after an
operation is carried out on the given values. The error can be
minimised by many trials and using the correct methods are
instruments.

The number of significant figures can reduce in

A. Addition

B. Subtraction

C. Multiplication


https://dl.doubtnut.com/l/_WmDjv79zDsCz
https://dl.doubtnut.com/l/_5o12JUfmpMax

D. Division

Answer: B

° Watch Video Solution

Archives Subjective

1. Give the MKS units for each of the following quantities .

(a) Young's modulus (b) Magnetic induction (c) power of a lens

o Watch Video Solution

2. A gas bubble, from an exlosion under water, oscillates with a
period T proportional to p”~(a)d™b)E*( c ). Where'P'

isthestaticpressure, 'd'isthedensityo fwater'E'


https://dl.doubtnut.com/l/_5o12JUfmpMax
https://dl.doubtnut.com/l/_pN1wEbn8ZrVp
https://dl.doubtnut.com/l/_eahlXZdV0N81

isthe — tale # rgyofthe explosion. F' € dthevaluesofa, b

and, c.

° Watch Video Solution

3. Write the dimensions of the following in terms of mass, time,
length and charge
(i) magnetic flux

(i) rigidity modulus

° Watch Video Solution

4.1f n*" division of main scale coincides with (n + 1)™ divisions
of vernier scale. Given one main scale division is equal to '@

units. Find the least count of the vernier.

o Watch Video Solution



https://dl.doubtnut.com/l/_eahlXZdV0N81
https://dl.doubtnut.com/l/_vy8jJaYBtSsv
https://dl.doubtnut.com/l/_XVBEFlzQteOc

Fill In The Blanks

1. Planck’'s constant has dimension ...

° Watch Video Solution

2. In the formula X = 3YZ?% X and Z have dimensions of
capacitance and magnetic induction respectively. The

dimensions of Y in MKSQ system are -

° Watch Video Solution

3. The dimensions of electrical conductivity are ...

° Watch Video Solution



https://dl.doubtnut.com/l/_XVBEFlzQteOc
https://dl.doubtnut.com/l/_PITWaPiSYbvt
https://dl.doubtnut.com/l/_IwmUGdkYfB2M
https://dl.doubtnut.com/l/_uoFR9xF9v6kn

4. The -equation of state for real gas is given by

<(p + %(V — b) = RT. The dimension of the constant a is

o Watch Video Solution

Single Correct Answer Type

1
1. The dimension of (§>80E2 (€g : permittivity of free space, E

electric field

A MLT !

B. ML>T —2

C.ML T2


https://dl.doubtnut.com/l/_uoFR9xF9v6kn
https://dl.doubtnut.com/l/_scEC9NjRJbuk
https://dl.doubtnut.com/l/_Iy7yktSyXZYc

D. ML>T !

Answer: C

o Watch Video Solution

v
2. A quantity X is given by spLE , Where ¢, is the permitivity of
free space ,L is a length , §V is a potential difference and dt is a
time interval . The dimensional formula for X is the same as

that of
A. Resistance
B. Charge

C. Voltage

D. Current


https://dl.doubtnut.com/l/_Iy7yktSyXZYc
https://dl.doubtnut.com/l/_omp25NyypAcO

Answer: D

o Watch Video Solution

3. A cube has a side of length 1.2 x 10~ ?m. Calculate its
volume.

A. 1.7 x 10~ 5m?

B.1.73 x 10~ %m?

C.1.70 x 10~ %m3

D.1.732 x 10~ %m?3

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_omp25NyypAcO
https://dl.doubtnut.com/l/_Ca1h4wd2FRvs

4. Pressure depends on distance as, P = %exp<— %),

where «, B are constants, z is distance as , k is Boltzman's

constant and 6 is tempreature. The dimension of beta are
A MOL'T®
B.M 'L 'T!
c. M°L*T°

D. M~ 'L'T?

Answer: C

o Watch Video Solution

5. A wire of length [ = 4+0.06cmm and radius
r = 0.5+ 0.006cm and mass m = =+ 0.003gm. Maximum

percentage error in density is


https://dl.doubtnut.com/l/_Ghoq7GtTPjcu
https://dl.doubtnut.com/l/_COG3ro4KBcd3

A4

B. 2

C.1

D.6.8

Answer: A

o Watch Video Solution

6. Which of the following sets have different dimensions ?

A. Pressure , Young's modulus , stress

B. Emf , potential difference, electric potential

C. Heat , work done, energy

D. Dipole moment , electric flux, electric field


https://dl.doubtnut.com/l/_COG3ro4KBcd3
https://dl.doubtnut.com/l/_bPNsuTXKWhVv

Answer: D

o Watch Video Solution

7. In a screw gauge, the zero of mainscale coincides with fifth
division of circular scale in figure (i). The circular division of
screw gauge are 50. It moves 0.5mm on main scale In one

rotation. The diameter of the ball in figure (ii) is

0 10

Wik :

Figure (1)

A 1.2mm

B.1.25mm


https://dl.doubtnut.com/l/_bPNsuTXKWhVv
https://dl.doubtnut.com/l/_k4mgVXojJJWc

C.2.20mm

D. 2.25mm

Answer: A

o Watch Video Solution

8. As student performs an experiment for determine of

A2 L
g| = T2

] . L =~ 1m, and has commits an error of AL for T

he tajes the teime of n osciollations wityh the stop watch of
least count AT. For which of the following data the
measurement of g will be most accurate?

A AL = 0.5,AT = 0.1,n = 20

B.AL = 0.5, AT = 0.1,n = 50

C.AL = 0.5, AT = 0.01,n = 20


https://dl.doubtnut.com/l/_k4mgVXojJJWc
https://dl.doubtnut.com/l/_EJcokgjdwVe0

D. AL = 0.5, AT = 0.05, n = 50

Answer: D

o Watch Video Solution

9. A student performs an experiment to determine the Young's
modulus of a wire, exactly2m long, by Searle's method. In a
partcular reading, the student measures the extension in the
length of the wire to be 0.8mmwithanuncerta/yof+- 0.05mm
ataloado fexactlyl.0kg

, thestudentalsomeasuresthediameterofthewire — be
04mmwithanuncertaﬁof+-0.01mm. Takeg=9.8m//s"(2)

(exact). the Young's modulus obtained from the reading is

A. (2.0 £ 0.3) x 10" Nm 2

B.(2.0 £ 0.2) x 10" Nm 2


https://dl.doubtnut.com/l/_EJcokgjdwVe0
https://dl.doubtnut.com/l/_0AAQ1NOJ2fN6

C.(2.040.1) x 10" Nm 2

D. (2.0 + 0.5) x 10" Nm ~?

Answer: B

o Watch Video Solution

10. Student I,II, and III perform an experiment for
measuring the acceleration due to gravity (g) usinf a simple
pendulum. They use lengths of the pendulum and // or record
time for different number of oscillations . The observations are

shown in the following table . Least count for length = 0.1cm

Student Lengthof Number of Time

Pendulam n Oscillation Period
I (em) (n) (s)
II 64.0 8 16.0
III 64.0 4 16.0
20.0 4 9.0

Least count for time = 0.1s.


https://dl.doubtnut.com/l/_0AAQ1NOJ2fN6
https://dl.doubtnut.com/l/_pg8RvXZdRyl0

If E;, Err , and Ej;; are the percentage errors in g , i.e,

A
<7g X 100) for students LIl , and lll, respectively , then

AE =0
B. Eris min tum
C. EI = EII

D. Efrts max ium

Answer: B

° Watch Video Solution

11. A vernier calipers has 1mmmarks on the main scale. It has 20
equal divisions on the Verier scale which match with 16 main

scale divisions. For this Vernier calipers, the least count is

A. 0.02mm


https://dl.doubtnut.com/l/_pg8RvXZdRyl0
https://dl.doubtnut.com/l/_blZoPpbNwcSQ

B. 0.05mm

C.0.1mm

D.0.2mm

Answer: D

° Watch Video Solution

12. The density of a solid ball is to be determined in an
experiment. The diameter of the ball is measured with a screw
gauge, whose pitch is 0.5mm and there are 50 divisions on the
circular scale. The reading on the main scale is 2.5mm and that
on circular scale is 20 divisions. if the measured mass of the ball
has a relative error of 2 %, the relative percentage error in the

density is

A.0.9%


https://dl.doubtnut.com/l/_blZoPpbNwcSQ
https://dl.doubtnut.com/l/_d8TmUh1HWspE

B.2.4%

C.3.1%

D.4.2%

Answer: C

o Watch Video Solution

AMLg
mld?

13. In the determination if Young's modulus <<Y = by
using searle's method, a wire of length L = 2m and diameter
d = 0.5mm is used. For a load M = 2.5kg, an extension
[ = 0.25mm in the length of the wire is observed. Quantites
D and [ are measured using a screw gauge and a micrometer,
respectively. they have the same pitch of 0.5mm. the number of

divisions on their circular scale is 100. the contrubution to the

maximum probable error of the Y measurement


https://dl.doubtnut.com/l/_d8TmUh1HWspE
https://dl.doubtnut.com/l/_w82HCOSCGVay

A. due to the error in the measurements of d and [ are the

same.

B. due to the error in the measurements of d is twice that

due to the error in the measurement of [.

C.due to the error in the measurements of [ is twice that

due to the error in the measurement of d.

D. due to the error in the measurements of d is four times

that due to the error in the measurement of [.

Answer: A

o Watch Video Solution

14. The diameter of a cylinder is measured using a Vernier

callipers with no zero error. It is found that the zero of the


https://dl.doubtnut.com/l/_w82HCOSCGVay
https://dl.doubtnut.com/l/_z4b5gv12sly1

Vernier scale lies between 5.10cm and 5.15¢cm of the main
scale. The Vernier scale has 50 divisions equivalent to 2.45cm.
The 24™ division of the Vernier scale exactly coincides with one
of the main scale divisions. the diameter of the cylinder is
A.5.112cm
B.5.124cm

C. 5.136cm

D. 5.148cm

Answer: B

° Watch Video Solution

15. Using the expression 2dsinf = ), one calculates the values

of d by measuring the corresponding angles 6 in the range


https://dl.doubtnut.com/l/_z4b5gv12sly1
https://dl.doubtnut.com/l/_p9oDL3UeIkCn

0 — 90°. The wavelength X is exactly known and error in 8 is

constant for all values of 6. As 0 increases from 0°

A. the absolute error in d remains constant.

B. the absolute error in d increases.

C. the fractional error in d remain constant.

D. the fractional error in d decreases.

Answer: D

o Watch Video Solution

Multiple Correct Answer Type

1. LLC and R represent the physical quantities inductance,

capacitance and resistance respectively. Which of the following


https://dl.doubtnut.com/l/_p9oDL3UeIkCn
https://dl.doubtnut.com/l/_vQqGOsTUiAxi

combinations have dimensions of frequency?

A.1/RC
B.R/L

c.1/4/LC

D.C/L

Answer: A::B::C

° Watch Video Solution

2. The dimensions of the quantities in one (or more) of the

following pairs are the same . Identify the pair(s)

A. Torque and work

B. Angular momentum and work


https://dl.doubtnut.com/l/_vQqGOsTUiAxi
https://dl.doubtnut.com/l/_YGP7MeCCYK0X

C. Energy and young's modulus

D. Light year and wavelength

Answer: A::D

o Watch Video Solution

3. Let [gg] denote the dimensional formula of the permittivity of
the vacuum, and [yg] that of the permeability of the vacuum. If

M =mass, L= <n>h,T =time and I = e < ctriccurrent

Aleo] = ML 3T?I
B.[eo] = M 'L 3T*I?
C.leg] = M 'L3T4I?

D.[eo] = ML*T ~'I


https://dl.doubtnut.com/l/_YGP7MeCCYK0X
https://dl.doubtnut.com/l/_LjLJMamQQrTI

Answer: B::C

o Watch Video Solution

4.The ST unit of inductance, the henry can be written as

A. Weber/ampere
B. Volt -second/ ampere
C. Joule / (ampere)?

D. Ohm - second

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_LjLJMamQQrTI
https://dl.doubtnut.com/l/_Xv0TIj1ukVml

5. The pairs of physical quantities that have the same

dimensions is (are):

A. Reyond number and coefficient of light wave

B. Curie and frequency of light wave

C. Latent heat and gravitational potential

D. Planck's constant and torque

Answer: A::B::C

o Watch Video Solution

6. A student uses a simple pendulum of exactly 1m length to
determine g, the acceleration due ti gravity. He uses a stop

watch with the least count of 1sec for this and record


https://dl.doubtnut.com/l/_Vd6PjEn4s8rs
https://dl.doubtnut.com/l/_y7MfQTBIeaf2

40 sec onds for 20 oscillations for this observation, which of the
following statement (s)is(are) true?

A. Error AT in measuring T', the time period , is 0.05s

B. Error AT in measuring T', the time period , is 1s

C. Percentage error in the determination of gisb %

D. Percentage error in the determination of gis2.5 %

Answer: A::C

o Watch Video Solution

7. Planck's constant h, speed of light ¢ and gravitational
constant Gare used to form a unit of length L and a unit of

mass M. Then the correct option (s) is (are)

AMx,/c


https://dl.doubtnut.com/l/_y7MfQTBIeaf2
https://dl.doubtnut.com/l/_j0AwPKohG9lC

B. M x /G

C.L x +h
D.L x /G

Answer: A::C::D

o Watch Video Solution

8. In terms of potential difference C, electric currentl |,
permittivity €, permeability py and speed of light ¢, the

dimensionally correct equation (s) is (are)

A. ,LLOIQ = €V2
B. ol = oV
C.I= 80V

D. uocl = gV


https://dl.doubtnut.com/l/_j0AwPKohG9lC
https://dl.doubtnut.com/l/_mpmKDwIx4NVz

Answer: A::C

o Watch Video Solution

1. To find the distance d over which a signal can be seen clearly
in foggy conditions, a railways-engineer uses dimensions and
assumes that the distance depends on the mass density p of the
fog, intensity (power/area) S of the light from the signal and its
frequency f. the engineer finds that d is proportional to St/m,

the value of n is

o Watch Video Solution



https://dl.doubtnut.com/l/_mpmKDwIx4NVz
https://dl.doubtnut.com/l/_hazF5519QlLf

2. The energy of a system as a function of time ¢ is given as
E(t) = A% exp( — at),a = 0.25 ' The measurement of A has
an error of 1.25 % . If the error In the measurement of time is

1.50 % , the percentage error in the value of E(t) att=5s"is

° Watch Video Solution



https://dl.doubtnut.com/l/_OGZTAxeNT4Pi

