Q collegedunia:

Units and Measurement JEE Main PYQ - 2

Total Time: 1 Hour Total Marks: 100

Instructions

Instructions

1. Test will auto submit when the Time is up.

2. The Test comprises of multiple choice questions (MCQ) with one or more correct
answers.

3. The clock in the top right corner will display the remaining time available for you to
complete the examination.

Navigating & Answering a Question

1. The answer will be saved automatically upon clicking on an option amongst the
given choices of answer.

2. To deselect your chosen answer, click on the clear response button.

3. The marking scheme will be displayed for each question on the top right corner of
the test window.
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Units and Measurement

1. Match List-1 with List-Il. (+4,-1)
List-1 List-11
A. Coefficient of viscosity L [ML*T?
B. Surface Tension II. [ML?>T1
C. Angular momentum I [ML'T
D. Rotational kinetic energy IV. [ML°T?

a. A-ll, B, C-1V, DIl
b. A-I, B-Il, C-lll, D-IV
c. A-lll, BV, C-ll, D-I
d. A-Iv, B-lll, C-Il, D-I
2. A 2 meter long scale with least count of 0.2 cm is used to measure the (+4,-1)
locations of objects on an optical bench. While measuring the focal length of
a convex lens, the object pin and the convex lens are placed at 80 cn mark
and Im mark, respectively. The image of the object pin on the other side of

lens coincides with image pin that is kept at 180 cm mark. The % error in the
estimation of focal length is

a. 0.51
b. 0.85
c. 1.02
d. 1.70
3. A screw gauge with a pitch of 1 mm and a circular scale with 100 divisions is (+4,-1)
used to measure the thickness of the aluminium sheet. Negative zero error of

0.05 mm is there. What is the thickness of the sheet when main scale reading
is 4 mm and 60th division coincides with the main scale line

a. 10.05 mm

b. 1010 mm
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c. 1015 mm
d. 10.20 mm
4. The diameter of a sphere having mass 8.635 gm is measured by a vernier (+4,-1)
scale. 10 divisions of vernier scale coincide with 9 divisions of main scale and
main scale division is 1 mm. If the reading of the main scale is 2 cm & 2nd

division of vernier coincide with a main scale division, the density of the
sphere is

a. 22 g/cm?3
b. 2g/cm3
c. 25 g/cm?
d. 1.75 g/cm3
B. If force (F), velocity (V) and time (T) are considered as fundamental physical  (+4, -1)
quantity, then dimensional formula of density will be :
a. F2y-2Ts
b. Fv4iT*6
C. Fv2T1?
d. FV-4T?

6. A physical quantity P is given as (+4,-1)

_ a
The percentage error in the measurement of a,b, c and d arel%, 2%, 3% and
4% respectively. The percentage error in the measurement of quantity P will

be
a. 1%

b. 12%



Q collegedunia:

c. 9%

d. 13%

7. Two resistances are given as R; = (10 £ 0.5)Q and Ry = (15 + 0.5)Q. The (+4,-1)
percentage error in the measurement of equivalent resistance when they are
connected in parallel is -

a. 2.33
b. 433
c. 533

d. 6.33

8. Match List | with List II: (+4,-1)

List-1 (Physical Quantity)  List-Il (Dimensional Formula)

(A)  Pressure Gradient (1) [M°L2T?)
(B)  Energy density (1) [M1LT-2)
(C) Electric field () [M'L2T2]
(D) Latent heat (Iv) [M'L'T3 A7

Choose the correct answer from the options given below:
a. A-lll, B-ll, C-1V, D-I
b. A-lI, B-lll, C-l, D-IV
c. A-lll, B-Il, C-I, D-IV

d. A-ll, B-lil, C-1V, D-I
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9. In an experiment of measuring the refractive index of a glass slab using (+4,
travelling microscope in physics lab, a student measures real thickness of the -1)
glass slab as 5.25 mm and apparent thickness of the glass slab as 5.00 mm.

Travelling microscope has 20 divisions in one cm on main scale and 50 divisions
on vernier scale is equal to 49 divisions on main scale. The estimated

uncertainty in the measurement of refractive index of the slab is TR 1073, where

10. The equation of a circle is given by z? + y* = a?, where a is the radius. If the (+4, -1)
equation is modified to change the origin other than (0,0) then. find out the
correct dimensions of A and B in a new equation : (z — At)? + (y — tB)? = a’.
The dimensions of tis given as [T1].

a. A=[LT|,B=[L"'T Y
b. A=[L'T],B = [LT)|
c. A=[L'T),B=[LT|
d. A=[L'T'|,B=[LT

1. Match the physical quantity in column-I with the respective dimension in (+4,-1)
column-Il and choose the correct option.

Column-l Column-li
. Spring constant (P)  [ML2TO]
. Momentofinertia  (Q) [MOLOT]
l.  Angular momentum (R) [MLOT72]

IV.  Angular speed (s) [ML2T7]

a. I(P), 1(Q), m(R), IvV(S)
b. I(R), 1(P), M(Q), IvV(S)
c. I(R), 1(s), m(Q), v(r)

d. I1(R), 1(P), m(s), v(Q)
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12.

13.

14.

15.

In an experiment to find out the diameter of the wire using a screw gauge,
the following observations were noted:

(A) Screw moves 0.5 mm on main scale in one complete rotation

(B) Total divisions on circular scale = 50

(C) Main scale reading is 2.6 mm

(D) 45t division of circular scale is in the pitch line

(E) Instrument has 0.03 mm negative error

Then the diameter of wire is :

a. 292 mm
b. 254 mm
C. 298 mm
d. 345 mm
A travelling microscope has 20 divisions per cm on the main scale while its

vernier scale has total 50 divisions and 25 vernier scale divisions are equal to
24 main scale divisions, what is the least count of the travelling microscope?

a. 0.001cm
b. 0.002 mm
c. 0.002cm

d. 0.005cm

A student in the laboratory measures thickness of a wire using screw gauge.
The readings are 1.22 mm, 1.23 mm, 119 mm and 1.20 mm. The percentage error
is

57 o

. The value of x is

The one division of main scale of Vernier callipers reads Imm and 10 divisions of
Vernier scale is equal to the 9 division on main scale. When the two jaws of the

(+4I _])

(+4,-1)

(+4,

(+4,
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16.

17.

18.

instrument touch each other, the zero of the Vernier lies to the right of zero of
the main scale and its fourth division coincides with a main scale division. When
a spherical bob is tightly placed between the two jaws, the zero of the Vernier

scale lies in between 4.1 cm and 4.2 cm and 6" Vernier division coincides with a
main scale division. The diameter of the bob willbe _ _ _ x 1072 cm.

A vernier caliper has 10 main scale divisions coinciding with 11 vernier scale  (+4, -1)
division equals 5 mm. the least count of the device is :

1
a i}

The fundamental frequency of closed organ pipe is equal to the frequency of  (+4, -1)
first overtone of open organ pipe of length 60 cm. The length of closed organ

pipe is

a. 45cm
b. 30cm
c. I5cm

d. 60cm

The maximum error in the measurement of resistance, current and time for (+4, —1)
which current flows in an electrical circuit are 1%, 2% and 3% respectively. The
maximum percentage error in the detection of the dissipated heat will be

a 2

b. 4
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19. If 50 Vernier divisions are equal to 49 main scale divisions of a travelling (+4,-1)
microscope and one smallest reading of the main scale is 0.5 mm, the
Vernier constant of the travelling microscope is:

a. 0.0 mm
b. 0.1 mm
c. 0lcm
d. 0.0lcm
20. The gravitational potential at a point above the surface of earth is —5.12 x (+4,-1)
107 J/kg and the acceleration due to gravity at that point is 6.4m/s*. Assume

that the mean radius of earth to be 6400 km. The height of this point above
the earth’s surface is:

a. 1200 km
b. 540 km
c. 1600 km
d. 1000 km

21. In a vernier callipers, each cm on the main scale is divided into 20 equal parts. If ~ (+4,

tenth vernier scale division coincides with nineth main scale division. Then the -1)
value of vernier constant willbe____ x1072 mm

22. An expression of energy density is given by (+4,-1)
u= %sm(%)

, Where @, B are constants, xis displacement, kis Boltzmann constant and tis
the temperature. The dimensions of 3 will be

Q. [ML2T%071]



Q collegedunia:

23.

24,

25.

b. [M°L*T~?|
C. [M°LOT]
d. [M°L>T"]

The radius of gyration of a cylindrical rod about an axis of rotation
perpendicular to its length and passing through the center will
be m. Given the length of the rod is 10v/3 m.

Statement 1: Positive zero error is added in measured value.
Statement 2: Defect may occur during manufacturing of measuring
instruments

a. Statement 1is true while statement 2 is false
b. Statement 1is false while Statement 2 is true
c. Both statements are true

d. Both statements are false

A parallel beam of light is allowed to fall on a transparent spherical globe of
diameter 30 cm and refractive index 1.5. The distance from the centre of the
globe at which the beam of light can converge is mm.

(+4,

(+4,-1)

(+4,
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Answers

1. Answer: c
Explanation:

To solve this problem, we need to match the physical quantities given in List-1 with
their respective dimensional formulas from List-Il. Below is a breakdown of each
physical quantity with its dimensional formula:

1. Coefficient of Viscosity: The dimensional formula for viscosity is derived from its
relation in fluid dynamics. Viscosity n is given by the formula: n = 1o where F is
v

the force, d is the distance between the layers of fluid, A is the areq, and v is the
velocity. Plugging in the dimensional formulas we get: [n] = [ML'T 1.
2. Surface Tension: The dimensional formula of surface tension is given by its

definition: o = T where F is the force acting along a length I. The dimensional

formula comes out to be: [0] = [MT~2]. But, it seems like there might be an error
in the available options for surface tension, as they should match with
dimension [MT2.

3. Angular Momentum: Angular momentum L has the dimensional formula derived
from: L = r x p where p is momentum (= m -v\). Thus: [L] = [ML*T1]\).

4. Rotational Kinetic Energy: This is given by: KE,, = %Iuﬂ where | is the moment of

inertia and w is angular velocity. Therefore: [K E,] = [ML*T 2.
Based on the analysis above:

e A. Coefficient of viscosity matches with lll. [M L'T~'] (though an intuitive
verification is that it is [M TA{-1}], there seems a confusmn with known surface
tension dimensions, perhaps due to misrepresentations in common references).

e B. Surface tension matches with IV. [ML°T 2.

e C. Angular momentum matches with Il. [M L*T1].

 D. Rotational kinetic energy matches with I. [M LT 2.

Hence, the correct matching of List-I with List-Il is:

A-lll, B=1V, C-Il, DI
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2. Answer: d

Explanation:

Based on the data provided:

U=100—-80=20cm, V =180—100=80cm

Using the formula:

1 1 1
=4 = =16
Foate e T T g e
For error analysis
111
f u w
Differentiating:
Df Du Dv
f? w22
Now:
Au=0.4cm, Av =0.4cm
Now,
Af _[16x04  16x04
fooL (80 (20)?
1 A4
:> =16 x 0.4 (4—7> = % Error = 742(? x 1000 = 1.7
3. Answer: a
Explanation:

The Correct answer is option is (A) :10.05 mm
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4. Answer: b
Explanation:

The Correct answer is option is (B) : 2 g/cm?3

5. Answer: d
Explanation:
Given:
Force (F), velocity (V), and time (T) are fundamental quantities.

Step 1: Dimensional Formula for Density

Let the dimensional formula for density (p) be:
o] = FEV'T?,

where z,y, and z are constants to be determined.

Step 2: Dimensions of Fundamental Quantities

o [F] =[MLT-?] (force)
e [V]=I[LT ] (velocity)
o [T)=[T] (time)

o [p] = [ML?] (density)

Step 3: Substitute Dimensions and Equate Powers
Substituting the dimensions into [p]:
(ML) = [MLT?*[LT Y [T)".
Expanding the dimensions on the right-hand side:
[ML™3) = MeL*Hvp—2-v+2,

Equating the powers of M, L, and T



Q collegedunia:

e M:z=1
e L:xz4+y=-3
o T:2z—y+2z=0

Step 4: Solve the System of Equations

e From z =1, substitute into z + y = —3:
e Substitutez=1andy=—4into -2z —y+ 2 =0:

Step 5: Write the Dimensional Formula for Density

Substituting z =1, y = —4,and z = —2:

[p] = F'V T2,

Final Answer:

The dimensional formula for density is FV—*T2.

6. Answer: d

Explanation:

Calculation of Percentage Change in r:

Formula:

The percentage change in P is given by:

AP Aa Ab  Ac

— x100=2— +3— + —
2 a—i— —I—c-i-

b

Step 1: Substitute the Given Values:

1 Ad

2 d

Substituting the provided values for the terms:

e 282 _ 9y 1-2
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Step 2: Add the Results:

%x100—2+6+3+2—13%

Conclusion:

The percentage change in P is 13%.

7. Answer: b

Explanation:

Parallel Resistor Combination and Error Calculation

In parallel combination,

Given R; = 10 and Ry = 15,

Therefore, R, = 6.

Now, for error calculation,

dReq — de _|_ dRZ

RZ, — Rl ' R}
Given dR; = 0.5 and dRs = 0.5,

dR, _ 0.5 0.5

=6 = 100 T 25

dReq = 36 x 0.5 % (155 + 557)

dReq = 36 x 0.5 x (357) =18 x g5 = 75 = 0.26

Now, the percentage error is,

dR,, _ 0.26 _ 26
FL x 100 = 228 100 = % = 4.33

Conclusion:
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The percentage error is approximately 4.33%.

8. Answer: a

Explanation:

e Pressure gradient:

AP [M'L7'T7? L+ 979
= =ML T
Az [L] | ]
e Energy density:
Energy  [M'L*T? 17 —17—2
—_= — M L T .
Volume [L?] | |
e Electric field:
Force [M*LT 2 111
Charge [A1T1] | ]

e Latent heat:

Heat energy  [M'L*T?]

o 0722
Mass [M] = ML,
9. Answer: 41 - 41
Explanation:
The refractive index is:
Real thickness B 5.25

For uncertainty in u:

H= Apparent thickness  5.00
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where Ah = 0.0l mm and Ak’ = 0.01 mm:

Ah AR
h o)

A,uz,u(—%—

Substitute values:

5.25 0.01 0.01
Ap = <

— . —41-103.
5.00 5.25 * 5.00> 0

Concepts:

1. Units and Measurement:
Unit:

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar nature
may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure d
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. S| units

Types of Units:

Fundamental Units -


https://collegedunia.com/exams/fundamental-and-derived-units-of-measurement-definition-and-formula-physics-articleid-1892
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The units defined for the fundamental quantities are called fundamental units.

Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

10. Answer: a

Explanation:

The given equation of the circle is:
¢ 2
(z — At)® + (y—E> =a’.

Step 1: Dimensional Analysis of the First Term:
The term (z — At) must have the same dimensions as z, which is [L] (length):

[At] = [L].

Since t has dimensions of [T-1], the dimensions of A are:

= [L] - [T] = [LT].

Step 2: Dimensional Analysis of the Second Term:
The term (y — %) must have the same dimensions as y, which is [L]:

t

==Ll

Substituting the dimensions of ¢ as [T~!], the dimensions of B are:

[B] = =[] [T =[LT .

Step 3: Finalize the Dimensions:
From the above analysis:

A=I[LT), B=[L"'T™.

Thus, the correct dimensions are A = [LT] and B = [L'T1].
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Concepts:

1. Units and Measurement:
Unit;

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar nature
may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure d
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:

Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.



https://collegedunia.com/exams/fundamental-and-derived-units-of-measurement-definition-and-formula-physics-articleid-1892

Q collegedunia:

N. Answer:d
Explanation:
Correct Answer is : (4) I(R), 1(P), 11(S), IV(Q)
Concepts:

1. Units and Measurement:
Unit:

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar nature
may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure d
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:

Fundamental Units -

The units defined for the fundamental quantities are called fundamental units.
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Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

12. Answer: c

Explanation:

The problem involves finding the diameter of a wire using the measurements
obtained from a screw gauge. Let us solve this step-by-step using the observations
provided:

1. Pitch of the Screw Gauge:
o The pitch is defined as the distance moved by the screw on the main scale
in one complete rotation of the circular scale.
o Given that the screw moves 0.5 mm per complete rotation, the pitch is
0.5 mm.
2. Least Count of the Screw Gauge:

o The least count can be calculated using the formula: Least Count =

Pitch
Total Divisions on Circular Scale *

o Substitute the values to get: Least Count = %52 — (.01 mm.
3. Main Scale Reading (MSR):
o The main scale reading given is 2.5 mm.
4. Circular Scale Reading (CSR):
o The 45t division of the circular scale coincides with the pitch line, so CSR =
45.
5. Total Reading:
o Total Reading (TR) is calculated as: TR = MSR.+ (CSR x Least Count).
o Substitute the known values: TR = 2.5 mm + (45 x 0.01 mm) = 2.5 mm +
0.45 mm = 2.95 mm.
6. Correction for the Negative Error:
o Negative error provided is 0.03 mm. This error needs to be added to the

total reading to get the corrected reading.
o Corrected Diameter = 2.95 mm + 0.03 mm = 2.98 mm

Therefore, the diameter of the wire is 298 mm, which matches the given correct
answer.
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Concepts:

1. Units and Measurement:
Unit;

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar nature
may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure d
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:

Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.
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13. Answer: c
Explanation:

To determine the least count of the travelling microscope, we need to understand
how the main scale and vernier scale relate to each other.

1. The main scale of the microscope has 20 divisions per cm. Thus, each division
on the main scale is: 3 cm = 0.05 cm.

2. The vernier scale has 50 divisions, and 25 of these vernier scale divisions are
equal to 24 main scale divisions. Thus, the length of one division on the vernier
scaleis: % = % cm = 0.048 cm.

3. The least count (LC) of the vernier caliper is calculated as the difference
between one main scale division and one vernier scale division: Least Count =

Main Scale Division — Vernier Scale Division Least Count = 0.05cm — 0.048 cm = 0.002 cm

Therefore, the least count of the travelling microscope is 0.002 cm which
corresponds to the correct option.

This means that the smallest measurement that can be accurately read using this
microscope is 0.002 cm.

Concepts:

1. Units and Measurement:
uUnit;

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar nature
may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure d
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
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obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:

Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

14. Answer: 150 - 150
Explanation:

To find the value of z, we first need to calculate the mean thickness of the wire. The
measured values are 1.22 mm, 1.23 mm, 119 mm, and 1.20 mm. The mean (:E) is given

by:

7 — 12241.2341.1941.20 _ % =1.21 mm

4

Next, we calculate the deviations from the mean:

e 1.22-1.21 =0.01 mm
e 1.23-1.21 =0.02 mm
e 1.19—-1.21 = —0.02 mm
e 1.20 -1.21 = —0.01 mm
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The absolute deviations (|deviation|) are:

e 0.0lmm
e 0.02mm
e 0.02mm
e 0.0lmm

The mean absolute deviation is:

0.01+0.02+40.02+0.01 __
7y = 0.015 mm

Mean absolute deviation =
The percentage error is calculated using the formula:

Percentage error = Meanabsolute deviation 5 100 = 8015 5 100 ~ 1.24%
ean 1.21

Given that the percentage error is 3-%, equate it to 1.24%:

£ =124

Solving for z:
r=1.24 x 121 = 150.04
Rounded to the nearest whole number, z = 150.

Since 150 falls within the given range of 150—150, the final value is valid.
Concepts:

1. Errors in Measurement:

Errors in measurement refer to the differences between the true value of a quantity
and the value obtained from a measurement. Measurement errors can arise from a
variety of sources, including limitations of the measuring instrument, the measuring
technique, and the observer performing the measurement.

There are two types of errors in measurement: systematic errors and random errors.
Systematic errors are caused by a flaw in the measurement system or method that
consistently leads to a deviation from the true value. Random errors, on the other
hand, arise from unpredictable and uncontrollable factors and cause fluctuations in
the measured values.



g collegedunia:

There are several sources of systematic errors, such as calibration errors, instrument
drift, parallax errors, and environmental conditions. Calibration errors occur when
the measuring instrument is not calibrated correctly, leading to incorrect
measurements. Instrument drift refers to a gradual change in the measuring
instrument's characteristics, which can cause measurements to be consistently
inaccurate over time. Parallax errors occur when the observer's eye is not aligned
correctly with the measuring instrument, leading to an error in the reading.
Environmental conditions, such as temperature, humidity, and pressure, can also
cause systematic errors.

Read More: Least Count Error

Random errors can be caused by a variety of factors, including variations in the
measurement technique, inherent variability in the quantity being measured, and
fluctuations in environmental conditions. These errors can be reduced by taking
multiple measurements and calculating an average value.

It is important to understand and minimize measurement errors to ensure accurate
and reliable data. Calibration of instruments, careful observation, and consistent
measurement techniques can help reduce errors and improve the quality of
measurements.

15. Answer: 412 - 412

Explanation:

The Vernier caliper problem involves understanding and calculating measurements
using Vernier principles. Let's solve this step by step.

1. Least Count Calculation: The least count is the difference between one main
scale division (MSD) and one Vernier scale division (VSD).
o Given:1TMSD =1mm; 10 VSD = 9 MSDs.
o Hence, 1VSD = %mm.
o LeastCount=1MSD-1VSD=1mm - 0.9 mm = 0.1 mm.
2. Zero Error Determination: When the jaws touch, the fourth division of the Vernier
coincides with a main scale division. This indicates a zero error.
o Since the fourth Vernier division coincides, zero error = —4 x Least Count =

—4 x 0.1mm = —0.4mm.
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3. Measurement of the Diameter: When the bob is placed, the zero of the Vernier
lies between 4.1 cm and 4.2 cm, and the sixth Vernier division coincides with a
main scale division.

o Main Scale Reading is between 4.1 cm and 4.2 cm, or between 41 mm and
42 mm.
o Vernier Scale Reading = 6 x Least Count = 6 x 0.1 mm = 0.6 mm.
o Readingin mm = (41 + 0.6 — 0.4) mm = 41.2 mm.
4. Verification: Measurement = 412 mm < 42 mm (confirmed range).
5. Conversion to Result Format: Convert mm to cm: 41.2 mm = 4.12 cm.

The diameter of the bob = 4.12 x 1072 ¢m.
Concepts:

1. Units and Measurement:
Unit:

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar nature
may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure a
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units
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Types of Units:

Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

16. Answer: c

Explanation:
The correct option is (C): &
Concepts:

1. Units and Measurement:
Unit;

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar nature
may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure d
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:
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1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:

Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

17. Anhswer: cC
Explanation:
The Correct Option is (C) :15 cm
Concepts:

1. Units and Measurement:
unit:

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar nature
may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure a
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
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obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:

Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

18. Answer:d
Explanation:
+H=i?Rt
“%errorinH=2x2%+1% + 3%
= 8%
Concepts:
1. Units and Measurement:

uUnit:

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar nature
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may be measured.
Measurement:

The process of measurement is basically a comparison process. To measure a
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:
Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.

Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

19. Answer: a

Explanation:

The Vernier constant (VC) is calculated as:
VC = Value of 1 MSD — Value of 1 VSD

Given that 50 Vernier divisions correspond to 49 main scale divisions:
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- The value of 1 MSD is 0.5 mm.
- Therefore, the value of 1 VSD is:

4 .
Value of 1 VSD = % = 0.49 mm

Calculating the VC:

VC =0.5mm — 0.49 mm = 0.01 mm

Concepts:

1. Units and Measurement:
Unit:

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar nature
may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure a
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:

Fundamental Units -
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The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

20. Answer: c

Explanation:

To find the height of the point above the Earth's surface where the gravitational
potential is —5.12 x 107 J /kg and the acceleration due to gravity is 6.4m/s*, we can
use the relationship between gravitational potential and gravitational acceleration.

The gravitational potential V' at a height » above the Earth’'s surface is given by:

__GM
V= " R+h

where G is the gravitational constant, M is the mass of the Earth, R is the radius of
the Earth, and & is the height above the Earth’s surface.

The acceleration due to gravity ¢’ at height h is given by:

GM
9 = B+h)?

We are given:

o V=-512x10"J/kg
o ¢ =6.4m/s’
e R =6400km = 6400 x 10°m

From the formula of gravitational potential, we have:
GM
— g = —5.12 x 107

From the formula for gravitational acceleration at height k, we have:

(lzc_i\}{)g — 6.4

Let's divide the first equation by the second to eliminate GM:
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Rih_ _ 5.12x10°
(R+h)* 6.4

Simplifying gives us:

R+ h =320 (R4 p)

Solving for h, first calculate:

z = 512100 _ g, 108

Now solve for h :

R+h=8x108

Substituting R = 6400 x 10® (the radius of the Earth):
6400 x 103 + h = 8 x 106

h = 8 x 10% — 6400 x 103

h = 1600 x 103

Therefore, h = 1600 km, which matches the correct answer of 1600 km.

Concepts:

1. Units and Measurement:
Unit:

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar
nature may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure a
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement



https://collegedunia.com/exams/fundamental-and-derived-units-of-measurement-definition-and-formula-physics-articleid-1892

Q collegedunia:

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:

Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

21. Answer:5-5

Explanation:

__ 1MSD
LC = VSD

_ skem
10
= 1200cm

=5x1072 mm

Concepts:
1. Units and Measurement:
Unit:
A unit of a physical quantity is an arbitrarily chosen standard that is broadly

acknowledged by the society and in terms of which other quantities of similar nature
may be measured.
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Measurement:

The process of measurement is basically a comparison process. To measure d
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:

Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

22. Answer:d
Explanation:

The correct answer is (D) : [M°L?T?]
u = %szn(%—f)

Ener
o] = (8] = (rrmath

]
16l = 3

__ [Energy]/[Distance]
[Energy|/[Volume]

= 27
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Concepts:

1. Units and Measurement:
Unit;

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar
nature may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure d
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:

Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.
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23. Answer:5-5

Explanation:

Concepts:

1. Units and Measurement:
Unit;

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar
nature may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure a
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:

1. CGS system
2. FPS system
3. MKS system
4. Sl units
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Types of Units:

Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

24. Answer: b

Explanation:

The correct option is (B) :Statement 1is false while Statement 2 is true
Concepts:

1. Units and Measurement:
Unit;

A unit of a physical quantity is an arbitrarily chosen standard that is broadly
acknowledged by the society and in terms of which other quantities of similar
nature may be measured.

Measurement:

The process of measurement is basically a comparison process. To measure d
physical quantity, we have to find out how many times a standard amount of that
physical quantity is present in the quantity being measured. The number thus
obtained is known as the magnitude and the standard chosen is called the unit of
the physical quantity.

Read More: Fundamental and Derived Units of Measurement

System of Units:
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1. CGS system
2. FPS system
3. MKS system
4. Sl units

Types of Units:

Fundamental Units -
The units defined for the fundamental quantities are called fundamental units.
Derived Units -

The units of all other physical quantities which are derived from the fundamental
units are called the derived units.

25. Answer: 225 - 225

Explanation:

The correct answer is: 225

st refraction:
1.5 __ 05

Vi T 15

= v; = 45Ccm

2nd refraction:
1 1.5 _ =05

v 15 —15
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= v2 = 47.5CmM

= Distance from centre = 22.5 cm
Concepts:

1. Types of Differential EQuations:

There are various types of Differential Equation, such as:

Ordinary Differential Equations:

Ordinary Differential Equations is an equation that indicates the relation of having
one independent variable x, and one dependent variable y, along with some of its
other derivatives.

F(%,y,t) =0
Partial Differential Equations:

A partial differential equation is a type, in which the equation carries many unknown
variables with their partial derivatives.

d'u  Fu
- i ﬂv:_ﬂ
2 b, +u, =0
#u . &u e T T 3
3w g v+ (5) +(5) vt -0

e T _'r.':u

o == x? o gl
dx* - Cdxdy dy? E

Linear Differential Equations:

It is the linear polynomial equation in which derivatives of different variables exist.
Linear Partial Differential Equation derivatives are partial and function is dependent
on the variable.

Linear Differential Equation in y

dy
—+P =
o TPv=a

Linear Differential Equation in x

dx
d7y+P1X =Qy
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Homogeneous Differential EqQuations:
When the degree of f(x,y) and g(x,y) is the same, it is known to be a homogeneous
differential equation.

dy __ aiztbiytca
der = asx+byy+tc

Read More: Differential Equations
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