
 

Physical Quantities and 

Measurements 

Exercise 

Section I: Multiple Choice Questions 

Select the correct answer. 

1. Which of the following prefixes represents the smallest value? 

A) Mega      B) Pico 

C) Peta      D) Kilo 

2. How many significant figures are there in 0.00476? 

A) 2      B) 3 

C) 4      D) 5 

3. Which of the following is NOT a derived unit? 

A) watt      B) newton 

C) Kilogram     D) pascal 

4. 𝟏𝟎−𝟔 second = _____. 

A) Decisecond     B) Microsecond 

C) Millisecond     D) Nanosecond 

5. The instrument that is most suitable for measuring the thickness of a few 

sheets of cardboard is: 

A) Meter rule     B) Measuring tape 

C) Vernier Callipers    D) Micrometer (Screw Gauge) 

6. A light year is a unit of: 

A) Light      B) Time 

C) Distance     D) Speed 



 

7. For students measure the diameter of a cylinder with Vernier Callipers. 

Which of the following readings is correct? 

A) 3.4 cm     B) 3.475 cm 

C) 3.47 cm     D) 3.5 cm 

8. 𝟗. 𝟒𝟖𝟑 × 𝟏𝟎𝟑 𝐦 is the standard form of: 

A) 94.83 m     B) 9.483 m 

C) 948.3 m     D) 9483 m 

9. Ratio of millimeter to micrometer is: 

A) 1000 meter     B) 0.001 meter 

C) 1000      D) 0.001 

10.  Least count of screw gauge is 0.01 mm. If main scale reading of screw 

gauge is zero and third line of its circular scale coincides with datum line 

then the measurement on the screw gauge is: 

A) 0 mm      B) 3 mm 

C) 0.03 mm     D) 0.3 mm 

 

 

 

 

 

 

 



 

Section II: Short Answer Questions 

1. Estimate your age in minutes and seconds. 

Ans. My age is 15 year, 2 months and 2 days 

1 year = 365 days 

1 month = 30 days 

1 day = 24 hours 

1 hours = 60 min 

1 min = 60 sec 

In Minutes 

{15 years} + {2 months} + {2 days} 

= {15 × 365 days} + {2 × 30 days } + {2 days} 

= {15 × 365 × 24 hours} + {2 × 30 × 24 hours} + {2 × 24 hours}  

= {15 × 365 × 24 × 60 min} + {2 × 30 × 24 × 60 min}
+ {2 × 24 × 60 min} 

= {7884000 min} + {86400 min} + {2880 min} 

= 7973280 min 

In second 

= 7973280 min 

= 7973280 × 60 sec 

= 478396800 sec 

2. Differentiate between geophysics and plasma physics. 

Ans. 

Geophysics Plasma Physics 

It is the branch of physics that studies 

the physical properties of the Earth. 

It is the branch of physics that studies 

plasma, the fourth state of matter. 

It deals with Earth’s structure, 

earthquakes, gravity and magnetic 

field. 

It deals with ionized gases containing 

charged particles. 

It is mainly related to Earth science 

and geology. 

It is mainly related to atomic and space 

physics. 



 

3. What base quantities are involved in these derived physical quantities; 

force, pressure, power and charge. 

Ans. 

Force 

Force = Mass × Acceleration  

Force = Mass ×
Change in Velocity

Time
  

Force = Mass ×
Displacement

Time

Time
  

Force = Mass ×
Length

(Time)2
                                          ………. eq 1 

So, force depends on mass, length and time 

Power 

Power =  
Work 

Time
  

Power =  
Force .dispalcement 

Time
  

From equation 1, put the value of Force 

Power =  
Mass×

Length

(Time)2×Length 

Time
=

Mass×(Length)2 

(TIme)3    

So, power depends on mass, length and time 

Charge 

Charge = Electric Current × Time 

So, charge depends on electric current and time 

4. Show that the prefix nano is one million times smaller than milli. 

Ans. We know that 

milli (m) = 10−3 

nano (n) = 10−9 

1 million = 1000000 = 106 

Let start with 



 

m = 10−3 

Multiply and divide with 10−6 

m = 10−3 ×
10−6

10−6
 

m =
10−3−6

10−6
m =

10−9

10−6
=

n

10−6
 

m = 106n = 1000000n 

or 

n =
1

1000000
m 

Hence proved that prefix nano is one million times smaller than milli. 

5. Screw gauge can give more precise length than vernier calliper. Briefly 

explain why? 

Ans. A screw gauge is more precise because it has a smaller least count (0.01 

mm) than vernier calliper (0.1 mm). Its circular scale helps measure very small 

lengths or thicknesses more accurately. Therefore, screw gauge gives more 

precise measurement than vernier calliper. 

6. Differentiate between mechanical stop watch and digital stop watch. 

Ans. 

Mechanical Stop Watch Digital Stop Watch 

It works using mechanical parts such 

as gears and springs. 

It works using electronic circuits and 

batteries. 

Time is measured using moving hand 

on a dial. 

Time is displayed in digital numbers 

on a screen. 

It is less accurate than a digital stop 

watch. 
It is more accurate and precise. 



 

  

7. How can a measuring cylinder be used to find the volume of an irregular 

stone? Explain the steps. 

Ans. A measuring cylinder is used to find the volume of an irregular stone by the 

displacement method. The steps are as follows: 

Steps 

➢ Pour some water into the measuring cylinder. 

➢ Note the initial volume of water V1. 

➢ Gently put the irregular stone into the water. 

➢ Note the final volume V2. 

➢ The volume of the stone is: 

Volume of stone = V2 − V1 

This increase in water level is the volume of the stone. 

 



 

8. What precaution should be kept in mind while taking measurements 

using measuring cylinder? 

Ans. Here are the precautions while taking measurements using measuring 

cylinder: 

➢ Keep the measuring cylinder on a level surface. 

➢ Read the water level at eye level to avoid parallax error. 

➢ Take reading from the lower meniscus for water. 

➢ Make sure the object is fully immersed in water. 

9. Why do we need to consider significant digits in measurements? 

Ans. Significant digits show the precision of a measured value. They tell us how 

reliable the measurement is. By using significant digits, we avoid writing false 

accuracy in results. So, significant digits are important for expressing 

measurement correctly and scientifically. 

10. Why prefix is used? Name three sub-multiple and three multiple prefixes 

with their symbols. 

Ans. Prefixes are used to make very large or very small quantities easier to write 

and understand. They save time and make measurements simple. 

Sub-multiple prefixes Multiple prefixes 

milli (m) = 10−3 kilo (k) = 103 

micro (µ) = 10−6 mega (M) = 106 

nano (n) = 10−9 giga (G) = 109 

11. What is meant by limitation of measuring instruments? Discuss the 

limitation of Vernier calipers. 

Ans.  

Limitation of measuring instruments: 

The limitation of a measuring instrument means that it cannot measure a quantity 

with perfect accuracy beyond its least count. 



 

Limitation of Vernier calipers: 

Vernier calipers have a fixed least count (0.1 mm), so they cannot measure lengths 

smaller than that value accurately. They are less precise than a screw gauge for 

very small measurements. Also, wrong eye position may cause parallax error. So, 

the main limitation of Vernier calipers is their limited precision. 

 

 

 

 

 

 

 

 

 

 

 

 



 

Section III: Extensive Answer Questions 

1. What is meant by base and derived quantities? Give the names and 

symbols of SI base units. 

Base Quantities 

Base quantities are the fundamental physical quantities which are independent 

and cannot be expressed in terms of other quantities. 

o Each base quantity has its own SI base unit. 

Derived Quantities 

Derived quantities are the physical quantities that are obtained by combining two 

or more base quantities through mathematical relations such as multiplication or 

division. 

SI Base Units 

Physical Quantities SI Units Symbols 

Length meter m 

Mass kilogram kg 

Time second s 

Electric current ampere A 

Temperature kelvin K 

Amount of substance mole mol 

Luminous intensity candela cd 

 

 

 



 

2. Differentiate between precision and accuracy of a measurement with 

examples. 

Accuracy Precision 

Accuracy is the closeness of a 

measured value to the true or actual 

value. 

Precision is the closeness of repeated 

measurements to each other. 

It shows how correct a measurement 

is. 

It shows the consistency or 

repeatability of measurements. 

A measurement can be accurate but 

not precise. 

A measurement can be precise but not 

accurate. 

Example: 

True value = 10 cm 

Measured value 1 = 9.9 cm 

Measured value 2 = 9.7 cm 

Measured value 3 = 9.6 cm 

Measured value 1 is accurate than the 

2 and 3 but not precise. 

Measured value 2 and 3 are precise but 

not accurate. 

3. What do you mean by unit of a physical quantities? Define base units and 

derived units. 

Ans. 

Unit of Physical Quantity 

A unit is a fixed standard used to measure a physical quantity. 

For example, 

Length is measured in meters (m) and time is measured in seconds (s). 

Base Units 

Base units are the units of base quantities. They are independent and cannot be 

derived from other units. 

 



 

Examples: 

 

Based Quantities SI Unit 

Length Meter (m) 

Mass Kilogram (kg) 

Time Second (s) 

Electric current Ampere (A) 

Temperature Kelvin (K) 

Amount of substance Mole (mol) 

Luminous intensity Candela (cd) 

Derived Units 

Derived units are the units of derived quantities. They are obtained by combining 

base units through mathematical relations. 

Example: 

Derived Quantity Formula SI Units 

Speed Speed =
Distance

Time
 speed =

m

s
= ms−1 

Area Area = Length × Width Area = m × m = m2 

Volume Volume = Length × Length × Length Volume = m × m × m = m3 

Density Density =
Mass

Volume
 Density =

kg

m3
= kgm−3 

4. Describe construction and working of vernier calliper in detail. 

Ans. 

Vernier Caliper 

Vernier caliper is a precision measuring instrument used to measure: 



 

➢ Length 

➢ Internal diameter 

➢ External diameter 

➢ Depth of objects 

Construction 

A vernier calliper consists of the following parts: 

➢ Main Scale: A fixed scale marked in centimeters and millimeters. 

➢ Vernier Scale: A small sliding scale which moves along the main scale. 

➢ Outside Jaws: Used to measure external diameter or thickness. 

➢ Inside Jaws: Used to measure internal diameter of hollow objects. 

➢ Depth Rod: Used to measure depth of holes or containers. 

➢ Locking Screw: Used to fix the position of the sliding scale. 

 

Working 

Measurement Steps 

➢ Close the jaws of the vernier calliper without placing the object. 

➢ Note the zero error (if any) 

➢ Place the object between the jaws of the vernier calliper. 

➢ Close the jaws gently. 

➢ Note the main scale reading (MSR) just before the zero of vernier scale. 



 

➢ Find the vernier scale division that exactly coincides with a main scale 

mark. 

➢ Multiply this division with the least count. This is called vernier scale 

reading (VSR). 

➢ Add main scale reading (MSR) with vernier scale reading (VSR). 

Measurement = MSR + (VSR × Least Count) 

5. What is screw gauge? What is its pitch and least count? How is it used to 

measure thickness of thin copper wire? 

Ans.  

Screw Gauge 

A screw gauge (micrometer screw gauge) is a precise instrument used to measure 

very small thickness or diameter such as: 

➢ Thin wires 

➢ Small metal sheets 

➢ Paper thickness 

Pitch of the Screw Gauge 

Pitch is the horizontal distance covered by the spindle/circular scale in one 

complete rotation of the screw. 

Least Count of the Screw Gauge 

Least count is the smallest measurement a screw gauge can measure. 

Least Count =
Pitch

Number of divisions on circular scale
   

Measuring Thickness of a Copper Wire 

Steps: 

➢ Rotate the thimble such that there is no gap left between the anvil and spindle. 

➢ Note the zero error (if any). 

➢ Place the copper wire between anvil and spindle. 



 

➢ Rotate the ratchet gently until the wire is held. 

➢ Note the main scale reading (MSR) from main scale. 

➢ Note the division on circular scale that coincide the index line/datum line. 

➢ Multiply circular division with least count of the screw gauge. This is called 

Circular scale reading (CSR) 

➢ Add the main scale reading with circular scale reading to find the value of 

thickness of copper wire. 

Thickness = MSR + (CSR × Least Count)  

6. Define error. Differentiate between random and systematic error. How 

can these errors be reduced? 

Ans. 

Error 

Error is the difference between the measured value and the true value of a physical 

quantity. 

Error = True Value − Measured Value 

Differentiate between Random and Systematic Error 

Random Error Systematic Error 

Random errors occur due to 

unpredictable variations during 

measurement. 

Systematic errors occur due to faults in 

instruments or methods. 

They change from one measurement 

to another. 

They remain constant in repeated 

measurements. 

Example: reaction time while 

measuring time with a stopwatch. 

Example: Zero error of screw gauge 

and vernier calliper. 

Minimization of Random and Systematic Error 

➢ Random Error: Can be minimized by taking repeated readings 

➢ Systematic Error: Can be corrected by calibrating the instrument 



 

7. Differentiate between scalars and vectors. Justify that distance, speed, 

mass and energy are scalars while displacement, velocity, acceleration 

and force are vectors. 

Ans. 

Scalars Vectors 

Quantities that have magnitude only. 
Quantities that have magnitude and 

direction. 

Direction is not required. Direction is essential. 

They are added by ordinary algebra. They are added by “Head to tail rule”. 

They are always positive. They can be positive and negative. 

Example: mass, time, energy. 
Example: velocity, force, 

displacement. 

Justification of Scalar Quantities 

➢ Distance: It measures length covered without any direction. 

➢ Speed: It tells how fast an object moves without direction. 

➢ Mass: It represents the amount of matter and has no direction. 

➢ Energy: It is the ability to do work and has magnitude only. 

Justification of Vector Quantities 

➢ Displacement: It gives change in position with direction. 

➢ Velocity: It tells how fast an object moves with direction. 

➢ Acceleration: It measures the change in speed of an object in a specific 

direction. 

➢ Force: Force always acts in a specific direction, therefore it is a vector 

quantity. 

 



 

Section IV: Numerical Problems 

Q1. State the number of significant digits in each measurement. 

a) 𝟎. 𝟎𝟎𝟒𝟓 𝐦 

Ans.  

➢ Leading zeros are not significant. 

➢ Only digits 4 and 5 are significant. 

0.0045 m 

Number of significant figures = 2  

b) 𝟐. 𝟎𝟒𝟕 𝐦 

Ans. 

➢ All non-zero digits are significant. 

➢ The zero between non-zero digits is also significant. 

𝟐. 𝟎𝟒𝟕 𝐦 

Number of significant figures = 4  

c) 𝟑. 𝟒𝟎 𝐦 

Ans. 

➢ All non-zero digits are significant. 

➢ Trailing zero after a decimal point is significant. 

𝟑. 𝟒𝟎 𝐦 

Number of significant figures = 3  

d) 𝟑. 𝟒𝟐𝟎 × 𝟏𝟎𝟒 𝐦 

Ans. 

➢ In scientific notation, apply rules of significant figures on mantissa only. 

➢ All non-zero digits are significant. 

➢ Trailing zero after a decimal point is significant. 

𝟑. 𝟒𝟐𝟎 × 𝟏𝟎𝟒 𝐦 



 

Number of significant figures = 4  

Q2. Light year is a unit of distance used in Astronomy. It is the distance 

covered by light in one year. Taking the speed of light as 𝟑. 𝟎 × 𝟏𝟎𝟖 𝐦𝐬−𝟏, 

calculate the distance. 

Ans. 

Given 

Speed of Light (c) = 3.0 × 108 ms−1 

Time of one year (t) = 1 year 

Distance (s) =? 

Solution 

Convert year into seconds 

t = 1 year 

t = 1 × 365 × 24 × 60 × 60 s 

t = 31536000 s = 3.1536 × 107s 

For distance 

s = v × t 

s = 3.0 × 108 × 3.1536 × 107 

s = 9.4608 × 108+7 = 9.4608 × 1015m  

1. Express the density of mercury given as 𝟏 𝐠𝐜𝐦−𝟑 in 𝐤𝐠𝐦−𝟑. 

Ans. 

Given 

Density of mercury (ρ) = 1 gcm−3 

Density of mercury (ρ) = ?  kgm−3 

Solution 



 

ρ = 1 
g

cm3
 

ρ = 1 ×
103

103
 

g

cm × cm × cm
 

ρ = 1 ×
k

103
×

g

10−2 × 10−2m × 10−2m
 

ρ = 1 ×
k

103
×

g

10−2−2−2 m3
 

ρ = 1 ×
k

103−2−2−2

g

m3
=

13.6

10−3

kg

m3
 

ρ = 1 × 103 kgm−3 = 1.36 × 101 × 103 kgm−3 

ρ = 1 × 104kgm−3  

2. The speed of light is 𝟐𝟗𝟗, 𝟕𝟗𝟐, 𝟒𝟓𝟖 𝐦𝐬−𝟏 

a) Express this number in standard form. 

Ans. 

Given 

Speed of light (c) = 299,792,458 ms−1 

Solution 

c = 299792458 ms−1 

Move the decimal toward left and place after first non-zero which is 2 on extreme 

left. 

c = 2.99792458 × 108ms−1  

b) Express speed of light up to three significant figures. 

Ans. 



 

To convert the given speed of light into three significant figures, we have to 

round off the mantissa. 

c = 2.99792458 × 108 ms−1 

as 9 > 5, it will convert to 10, which carry 1 to 9, 9 will become 10 and carry 1 

to 2 and this 2 will become 3. 

2.99 → 3.00 

So, 

c = 3.00 × 108 ms−1 

➢ In scientific notation, apply rules of significant figures on mantissa only. 

➢ All non-zero digits are significant. 

➢ Trailing zero after a decimal point is significant. 

c = 3.00 × 108 ms−1 

Number of significant figures = 3  

 

 

 

 

 


