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Physical Quantities and Measurement

[image: image2.bmp]After reading this chapter students will be able to (
· Explain the scope and gradual development of physics. 
· Describe the objectives of physics.
· Explain the concept of space and time.
· Explain the physical quantities [with units and magnitude] as the origin of physics.
· Explain the measurement and necessity of units.
· Explain the difference between fundamental and derived quantities. 

· Explain the international system of units.
· Calculate the dimension of quantities.
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Calculate the transformation of prefixes of multiple and sub-multiple units.
· Express the concept of physics and its theories by using scientific names, symbols and notations.
· Measure the physical quantities by using apparatus.
· Explain the mechanism of exactness, accuracy and close approximation of measurement.
· Determine the area and volume of objects by using simple instruments. 

· Determine the length, mass, area and volume of the objects used in our daily life.
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1.
Who gives quantum theory? 


a
Planck
b
Einstein

c
Satyendranath Basu
d
Sharat Chandra Basu
eq \o((,a) 
2.
Boson comes after whose name? 


a
Jagadish Chandra Basu


b
Subhash Chandra Basu

c
Satyendranath Basu


d
Sharat Chandra Basu


eq \o((,c) 

More information relating to this question:
· Professor Satyendranath Basu was a teacher of the Department of physics of Dhaka University.

· The revised form of Max Planck's quantum theory demonstrated by Satyendranath Basu is called Bose - Einstein statistics. 

· Boson is a kind of elementary particle.
3.
Which one of below is not fundamental quantity? 


a
Mass
b
Heat

c
Electric current
d
Quantity of substance
eq \o((,b) 

More information relating to this question:
· A comparatively correct form of Planck's quantum theory was demonstrated by Satyendranath Basu.    

· The 'theory of relativity' belongs to Albert Einstein. 
· Rutherford propounded the nuclear theory regarding atoms
4.
When a rod is placed between the jaws of a slide calipers, the main scale reading is found 4 cm, vernier super-imposition is 7 and if the vernier constant is 0.lmm, what is the length of the rod? 


a
4.07 cm
b
4.7cm

c
4.07 mm
d
4.7 mm
Form the figure below answer the questions no. 5 and 6. 
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5.
Volume of the fig (b) is ––


a
 eq \f(1,2) (r3
b
 eq \f(4,3) (r3

c
 eq \f(3,4) (r3
d
(r3
eq \o((,b)

More information relating to this question:
· There are seven fundamental physical quantities.

· Length, mass, temperature and time are fundamental quantities.

· Velocity, acceleration, work and heat are derived quantities.

6.
The ratio of volume of fig. (a) and Fig (b): 


a
1:0.673
b
1:0.0673

c
1:0.736
d
1:0.637
eq \o((,a)

More information relating to this question:
· Slide calipers is also called vernier calipers. 

· Vernier scale is used for determining the fraction of a milimeter accurately.

· Length of a rod, L = Main scale reading, 

M + Vernier scale reading, V ( Vernier Constant (VC),


If M = 4 cm, V = 7, VC = 0.1 mm


    L = 4 cm + 7 ( 0.1 mm



= 4 cm + 0.7 mm



= 4 cm + 0.07 cm



= 7.07 cm

· If 'r' is the radius , the volume of a circular object is  eq \f(4,3) (r3
· If 'r' is the radius and 'h' is the height, the volume of a cylinder is (r2h.

· If a, b and c are the three sides of a cube, its volume is a ( b ( c.

· The volume of the cube in fig.  A = 7 cm ( 4cm ( 6cm



= 168 cm3
· The volume of the sphere in fig B =  eq \f(4,3) (r3


=  eq \f(4,3) (  eq \f(22,7) ( (3cm)3


= 113.0976 cm3
· Ratio of the volumes of the cube and the sphere shown in figures A and B = 168 cm3 : 113.0976 cm3 = 1 : 0.673
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	((( 1.1 Scope and Development of Physics 


· Physics refers to the branch of science that deals with matter and energy.
· Physics is called the science of all sciences because the principles of all other sciences are founded on those of physics.
· The name ‘windmill’ was first mentioned in the encyclopedia composed by Al-Masudi (896-956 AD).
· The great Italian genius Leonardo de Vinci (1452-1519 A.D) made a model of an aeroplane at the end of the fifteenth century by observing how birds fly.  
· The German physicist Snell (1591-1626 A.D) discovered the laws of refraction of light.
· Huygen (1626-1695 A.D) reviewed the motion of pendulum, developed the mechanical device of clocks and invented the wave theory of light.
· Another German physicist Kepler (1571-1630) formulated three laws for a general mathematical explanation of the solar-centered concept of Copernicus.
· The famous Italian scientist Galileo (1564-1642 A.D) introduced the scientific trends of developing mathematical theory. He defined displacement, motion, acceleration, time, etc. and determined relations among them.
· Newton, by his versatile genius, discovered mechanics and the three famous laws of mechanics as well as the law of gravitation. He also made great contributions for optics, heat and sound. He invented calculus, a new branch of mathematics. He is so highly esteemed that the age of science is named after him ( the pre-Newtonian age and the post ( Newtonian age.
· The invention of steam engine by James Watt (1736-1819) initiated the industrial revolution in Europe.
· The discovery of the process of converting mechanical energy into electrical energy was initiated by Hans Christian Oersted. Following his footprints, Michael Faraday, Henry and Lenz discovered the fact that magnetic effect produces electric current.  
· In 1804, Maxwell demonstrated that light is one kind of electromagnetic wave. He formulated the electromagnetic theory by combining electric and magnetic fields
· In 1896, Marconi discovered the method of sending signal to far off distance through ‘Morse Code.’ Before him, Sir Jagadish Chandra Basu (1858-1937 A.D) succeeded in sending energy from one place to another. It paved the way of radio communication.
· In 1932, John Logie Beyard invented television.
· By the end of the 19th century, Roentgen discovered x-ray and James Becquerel discovered the radioactivity of uranium. 
· Max Planck (1858-1947 A.D) propounded quantum theory.
· Albert Einstein (1879-1955) made his epoch-making contribution to physics with the theory of relativity. 
( General Creative MCQs with Answer
7.
Which one of the following are the other branches of science founded on? (Knowledge)

a
physics
b
mathematics

c
medical science
d
information technology
eq \o((,a)
8.
Which one of the following is a topic of physics? (Knowledge)

a
law of conservation of energy


c
rules of the preservation of food products

c
rules for making reagents  


d
rules for preserving blood-serum 
eq \o((,a)
9.
Which one of the following is a branch of physics?  (Comprehension)

a
psychology
b
physiology 

c
sonology
d
geology 
eq \o((,c)
10.
Which one of the following does not belong to physics? (Comprehension)

a
radiotherapy 
b
psychotherapy

c
physiotherapy
d
speech therapy 
eq \o((,b)
11.
Microchip is an invention of modern physics. Which brach of physics does a microchip belong to? (Application)

a
thermodynamics 
b
quantum physics

c
atomic physics
d
electronics
eq \o((,d)
12.
Who first made prediction of solar eclipse? (Knowledge)

a
Thales
b
Democritus 

c
Pythagoras
d
Ibn Sina
eq \o((,a)
13.
What is Thales famous for? (Knowledge)

a
invention of some geometrical theorem 


b
work on vibrating string

c
prediction regarding solar eclipse 


d
measuring mass of an object
eq \o((,c)
14.
Who first thought about the magnetic properties of loadstone? (Knowledge)

a
Archimedes
b
Thales

c
Democritus
d
Al-Hazem
eq \o((,b)
15.
Whom does music owe to? (Comprehension)

a
Al-Haithan 
b
Omar Khayyam

c
Pythagoras
d
Roger Bacon 
eq \o((,c)
16.
In case of a right angled triangle, hypotenuse2 = base2 + perpendicular2. Whose contribution, do you think is the formula? (Comprehension)

a
Pythagoras
b
Satyendranath Basu

c
Archimedes
d
Sir Jagadish Chandra Basu
eq \o((,a)
17.
Who of the following personalities is indebted most to Pythagoras? (Higher Order Thinking)

a
Marconi 
b
Beethoven

c
Neill Bohr
d
Robert Boyle 
eq \o((,b)
18.
Who first used the word 'atom'? (Knowledge)

a
Roger Bacon 
b
Francis Bacon

c
Thales
d
Democritus 
eq \o((,d)
19.
The whole world is running by atomic energy. To whom of the following scientists does the world owe most in this regard? (Comprehension)

a
Democritus
b
Archimedes

c
Thales
d
Al-Jaber-Ibne Haiyan
eq \o((,a)
20.
Who of the following scientists was born before not Christ? (Knowledge)

a
Pythagoras
b
Thales

c
Democritus
d
Al-Haithan
eq \o((,d)
21.
Who of the following scientists was not a Greek? (Knowledge)

a
Archimedes 
b
Tychobrahe

c
Democritus 
d
Pythagoras
eq \o((,b)
22.
Who discovered the reason of our floating in water when we swim? (Comprehension)

a
Democritus
b
Archimedes 

c
Kepler 
d
Al-Masudi
eq \o((,b)
23.
What, according to Archimedes, is related to mass of a ship for its sailing?  (Higher Order Thinking)

a
volume 
b
fuel

c
rudder 
d
quality of steel
eq \o((,a)
24.
Who made the first solar cooker in the world? (Comprehension)

a
Galileo
b
Vinci

c
Archimedes
d
Ptolemy
eq \o((,c)
25.
Who taught the world to determine the impurity of metals? (Knowledge)

a
Leonardo de Vinci 
b
Archimedes

c
Galileo
d
Copernicus 
eq \o((,b)
26.
Suppose, you're going to buy gold ornaments. Whom of the following scientists would you request to accompany you if they had been alive? (Application)

a
Einstein
b
Newton

c
Roentgen
d
Archimedes
eq \o((,d)
27.
Whose discovery can reduce the massive emission of smoke even from the kitchens of our village homes? (Application)

a
Copernicus 
b
Ptolemy 

c
Haithan
d
Archimedes 
eq \o((,d)
28.
When did scientific discoveries revive after Archimedes? (Knowledge)

a
11th century
b
12th century

c
13th century
d
14th century
eq \o((,c)
29.
When was the Muslim civilization adopted by the Europeans regarding scientific advancement?  (Comprehension)

a
after the Thalian age


b
after the Archimedesian age

c
after the Ptolemian age


d
after the Pythagoran age


eq \o((,b)
30.
Who were born in the same year? (Knowledge)

a
Al-Haithan and Al-Hazen


b
Al-Haithan and Al-Masudi

c
Al-Hazen and Al-masudi


d
Al-Masudi and Ptolemy


eq \o((,a)
31.
Who of the following scientists gave a wrong idea about our seeing an object? (Comprehension)

a
Roger Bacon
b
Francis Bacon

c
Ptolemy 
d
Al-Hazen
eq \o((,c)
32.
What was the issue of contradiction between Ptolemy and Al-Hazen? (Comprehension)

a
light
b
sound

c
heat
d
magnetism
eq \o((,a)
33.
What did Al-Hazen conduct his experiment with?

a
convex lens
b
concave lens

c
fiber glass
d
magnifying glass
eq \o((,d)
34.
Who of the following scientists might have produced electricity from air? (Comprehension)

a
Al-Haithan
b
Al-Masudi

c
Pythagoras
d
Copernicus 
eq \o((,b)
35.
Whom would your go with a view to reducing the huge cost for producing electricity? (Higher Order Thinking)

a
Al-Masudi
b
Al-Hazen

c
Archimedes 
d
Thales
eq \o((,a)
36.
Who could have contributed much to prevent widespread air pollution? (Application)

a
Thales and Ptolemy


b
Kepler and Tychobrahe

c
Pythagoras and Thales


d
Archimedes and Al-Masudi
eq \o((,d)
37.
How can we follow Al-Masudi to ensure cheap, safe power generation? (Application)

a
to produce energy from air


b
to produce energy from diesel

c
to produce energy from octane


d
to produce energy from natural gas
eq \o((,a)
38.
Who was the pioneer of scientific experiments? (Knowledge)

a
Max Planck 
b
Roger Bacon

c
Blaise Pascal
d
Leuen Hook
eq \o((,b)
39.
What century did Vinci belong to? (Knowledge)

a
13th century
b
14th century

c
15th century
d
16th century
eq \o((,c)
40.
Whom does the contribution for designing the model of an aircraft go to?

a
Wright brothers
b
Zeppellin

c
Benzamin Franklin
d
Leonardo de Vinci 
eq \o((,d)
41.
What was Leonardo de Vinci? (Knowledge)

a
a sculptor 
b
a painter

c
a traveller
d
a physicist
eq \o((,b)
42.
What will Dr. Gilbert be ever remembered for?  (Knowledge)

a
extensive research on magnetism


c
extensive research on heredity


c
extensive research on locomotives


d
extensive research on thermodynamics 
eq \o((,a)
43.
Whom was the study of magnetism pioneered by? (Knowledge)

a
Thomas Alva Edison 
b
Von Guerick 

c
Dr. Gilbert
d
Al-Haithan
eq \o((,c)
44.
What did Snell discover? (Knowledge)

a
laws of refraction of light


c
laws of reflection of light

c
laws of reflection of sound


d
laws of magnification of images
eq \o((,b)
45.
Who of the following does photometry owe to? (Knowledge)

a
Dr. Gilbert 
b
Snell

c
Huygen
d
Planck
eq \o((,b)
46.
Whose name of you remember in finding the elastic properties of an string? (Higher Order Thinking)

a
Robert Hook
b
Robert Boyle

c
Roger Bacon
d
Francis Bacon
eq \o((,a)
47.
Which one of the following contributions belongs to Huygen? (Comprehension)

a
finding out the properties of gases at different pressures


b
laws of refraction of light

c
developing the mechanical device of clocks

 
d
process of setting fire by concentrating sunrays 
eq \o((,c)
48.
Which of the following contributions does not belong to Huygen? (Comprehension)

a
reviewing the motion of pendulum


b
developing the mechanical device of clocks

c
inventing the wave theory of light


d
measuring the velocity of light
eq \o((,d)
49.
Who discovered that light runs at a speed of 1,86,000 mills per second? (Comprehension)

a
Romer
b
Kepler

c
Henry
d
Lenz
eq \o((,a)
50.
Which planet other than the earth, is contextual to the discovery of the velocity of light? (Higher Order Thinking)

a
Venus
b
Jupiter 

c
Saturn
d
Mars
eq \o((,b)
51.
What was the object of Romer's observation in measuring the velocity of light? (Knowledge)

a
solar eclipse 


b
lunar eclipse

c
eclipseof the Jupiter

 
d
eclipse of a satellite of Jupiter
eq \o((,d)
52.
What was the objective of the experiments conducted by R. Boyle? (Comprehension)

a
to find out the elastic properties of bodies


b
to send signals of far off distances

c
to find out the properties of gases at different pressures


d
to find out the properties of magnets
eq \o((,c)
53.
Dry ice is a highly compressed form of carbon di-oxide but the properties of dry ice is entirely different from those of carbon di-oxide. Whose name do you remember in this regard? (Application)

a
Robert Boyle
b
Robert Hook

c
Von GRerick 
d
C.V. Raman
eq \o((,a)
54.
What invention belongs to V. Guerick?  (Knowledge)

a
sphygmomanometer
b
thermometer

c
air pump
d
water pump
eq \o((,c)
55.
Whom did Kepler learn science to? (Knowledge)

a
Galileo
b
Tychobrahe

c
Glasso 
d
S.B. Chandrashekhar
eq \o((,b)
56.
Who founded the solar centered theory of Copernicus with mathematical interpretation? (Knowledge)

a
Kepler 
b
Fahrenheit

c
Ptolemy 
d
Faraday 
eq \o((,a)
57.
Who was not a German scientist?  (Knowledge)

a
Von Guerick 
b
Albert Einstein 

c
Snell
d
Galileo
eq \o((,d)
58.
Who introduced mathematical theories in scientific studies? (Knowledge)

a
Newton
b
Galileo

c
Maxwell 
d
Max Planck 
eq \o((,b)
59.
Physics is incomplete without statistics. Who innovated it? (Knowledge)

a
Pascal
b
Kepler

c
Galileo 
d
Einstein 
eq \o((,c)
60.
What brach of mathematics is the contribution of Sir Issac Newton? (Knowledge)

a
algebra
b
geometry

c
trigonometry
d
calculus
eq \o((,d)
61.
Which one of the following does not belong to Issac Newton?  (Comprehension)

a
law of upward force acting on an object immersed in liquid


b
law of mechanics 

c
law of universal gravitation 


d
mechanics


eq \o((,a)
62.
What century was the steam engine invented in? (Comprehension)

a
16th
b
17th

c
18th
d
19th
eq \o((,b)
63.
Whose contribution initiated the industrial revolution in Europe? (Comprehension)

a
Games Clark Maxwell
b
Albert Einstein  

c
Games Watt
d
Games Becquerel 
eq \o((,c)
64.
Who will ever be remembered as the pioneer of railway? (Higher Order Thinking)

a
James Becquerel 
b
James Watt

c
Karl Benz
d
Alva Edison
eq \o((,b)
65.
Which one of the following is a demonstration of Hans Christian Oersted?  (Comprehension)

a
magnetic effect on electric current 

 
b
morse code

c
density = mass/volume


d
radioactivity of uranium


eq \o((,a)
66.
That electricity is produced by burning fossil fuels is a process discovered by Michael Faraday. Whose discovery paved his way? (Comprehension)

a
Lenz
b
Oersted 

c
Henry
d
Huygen
eq \o((,b)
67.
Karl Benz invented motor car in 1895. He could not it if there had been nothing to be energy conversion. Who of the following physicists deserves half the credit of Karl Benz? (Higher Order Thinking)

a
Michael Faraday
b
Ernest Rutherford 

c
J.L. Beyard 
d
J.C. Basu 
eq \o((,a)
68.
Light is a kind of electromagnetic wave. What year was the fact demonstrated in? (Knowledge)

a
1764
b
1864

c
1746
d
1846
eq \o((,b)
69.
Whom does the credit go to for demonstrating that light is a kind of electromagnetic wave? (Comprehension)

a
Satyendranath Basu
b
C.V. Raman

c
James Clark Maxwell
d
Michael Faraday
eq \o((,c)
70.
Who first succeeded in combining electric field and magnetic field? (Knowledge)

a
Robert Lucas
b
James Watt

c
Max Planck
d
James Clark Maxwell
eq \o((,d)
71.
What did Heinrich Hertz discovered? (Application)

a
electromagnetic radiation


c
electromagnetic charge 

c
properties of Boson particle


d
electron arrangement in atoms
eq \o((,a)
72.
What did Marconi use for sending signals to far- off distances? (Knowledge)

a
strong string
b
optical fiber

c
submarine cable
d
electromagnetic wave
eq \o((,d)
73.
What is the year 1896 noted for across the world? (Comprehension)

a
the invention of steam engine


b
the invention of radio communication

c
the invention of crescograph


d
the invention of nuclear reactor
eq \o((,b)
74.
What time does the discovery of X-ray belong to? (K)

a
the beginning of 19th century


b
the end of 19th century

c
the beginning 20th century


d
the end 20th century


eq \o((,b)
75.
Mankind hates those who made atom bomb. Whom of the following dues the hatred apply to? (Higher Order Thinking)

a
Otto Hann
b
Adolf Hitter 

c
Von Guerick 
d
Heinrich Hertz 
eq \o((,a)
76.
The element used in making atom bomb was very much radioactive. What was it? (Knowledge)

a
radium
b
iridium

c
uranium
d
lithium
eq \o((,c)
77.
Who of the following, do you think, is indirectly and partly liable for the invention of atomic weapons?  (Higher Order Thinking)

a
Sheldon Glasso
b
Steven Weinberg 

c
Robert Lucas 
d
Games Becquerel 
eq \o((,d)
78.
Who was Otto Han's co-physicist in making the first atom bomb in the world? (Comprehension)

a
Streetman
b
Weitzman

c
Einstein 
d
Weinberg 
eq \o((,a)
79.
If a physicist had not demonstrated how mass can be converted to energy. Otto Hann could not have made either a nuclear reactor or an atom bomb. Who is that physicist?  (Higher Order Thinking)

a
Streseman 
b
Rutherford 

c
Einstein
d
Becquerel 
eq \o((,c)
80.
What is the discovery of Albert Einstein? (Knowledge)

a
quantum Theory
b
theory of relativity

c
theory of gravitation
d
Big Bang Theory
eq \o((,b)
81.
Who of the following, do you think, initiated 20th century physics? (Higher Order Thinking)

a
J.C. Basu
b
H.C. Oersted 

c
J. Becquerel
d
E. Rutherford 
eq \o((,a)
82.
What element did Neill Bohr experiment with? (Comprehension)

a
uranium 
b
hydrogen

c
lithium
d
oxygen
eq \o((,b)
83.
Who of the following scientists made tremendous contribution to atomic physics? (Knowledge)

a
Roentgen 
b
Maxwell

c
Rutherford 
d
Oersted 
eq \o((,c)
84.
Who defined time? (Knowledge)

a
Vinci
b
Ibne-Haithan

c
Pythagoras
d
Archimedes
eq \o((,d)
85.
We would have still been dependent on sand clocks if a physicist would not come forward to invent mechanical clock. Who is he?  (Comprehension)

a
Gilbert
b
Snell

c
Huygen
d
Romer
eq \o((,c)
(
Multiple Completion-Based


Creative MCQs with  Answer
86.
Physics deals with matter as well as energy. Energy includes ( (Comprehension)

i.
electricity


ii.
sound


iii.
solar radiation


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
87.
Physics has little scope in case of ( (Comprehension)

i.
psychology


ii.
genetics


iii.
photometry


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
88.
Medical science owes most to physics in respect to( (Application)

i.
speech therapy


ii.
psychotherapy


iii.
radiotherapy 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
89.
The gifts of physics to medical science are ( (Application)

i.
tools and kits


ii.
artificial gene


iii.
rays and wave


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
90.
Electronics is a branch of physics. The contributions of electronics are ( (Application)

i.
microchip


ii.
memory card


iii.
monofilament


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
91.
Suppose, you're watching television. You get curious of knowing the branches of physics in case of making a television. The branches are ( (Application)

i.
mechanics 


ii.
and magnetism


iii.
electronics 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
92.
Today atomic energy is used in the fields of ( (Application)

i.
information lechnology 


ii.
 agriculture


iii.
medical science


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
93.
A TVS train runs more than even 300 kilometers per hour. The branches of physics a TVS train mainly belongs to  ( (Application)

i.
mchamics 


ii.
electricity and magnetism 


iii.
optics and solid state physics


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
94.
Devices belonging to nuclear physics ( (Application)

i.
missile 


ii.
submarine 


iii.
submarine cable 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
95.
Scientists belonging to the age before Christ( (Comprehension)

i.
Ptolemy 


ii.
Archimedes 


iii.
Pythagoras 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
96.
Professor Abdus Salam was awarded the prestigious Nobel Award jointly with( (Knowledge)

i.
Sheldon Glasso


ii.
Robert Lucas 


iii.
Steven Weinberg 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
97.
Contributions of Thales to the realm of science ( (Comprehension)

i.
easier technique of setting fire


ii.
explanation on solar eslipse 


iii.
explanation on magnetic properties of loadstone 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
98.
Discoveries not belonging to Pythagoras(

(Comprehension)

i.
relation between mass and density


ii.
vibrating string


iii.
attracting force between two objects


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
99.
Discoveries belonging to Pythagoras ( (Knowledge)

i.
properties of vibrating string


ii.
the geometric theorem, hyp2 = b2 + p2


iii.
the formula of density = mass ( volume


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
100.
Scientists who are somehow relate to unveil the properties of anatom ( (Higher Order Thinking)

i.
Ernest Rutherford


ii.
Albert Einstein


iii.
Democritus


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
101.
Archimedes still helps us in our practical life. The truth is founded on the fact that( (Application)

i.
We do not drown when we swim.


ii.
We can have purity test of silver and gold.


iii.
We can use solar energy in cooking.


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
102.
Scientists who were contemporary to Democritus( (Comprehension)

i.
Thales 


ii.
Archimedes


iii.
Pythagoras


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
103.
The early scientists whose discoveries, if used, can solve the huge energy crisis at a much lower cost without causing harm to the environment( (Higher Order Thinking)

i.
Leonardo de Vinci


ii.
Archimedes


iii.
Al-Masudi


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
104.
Scientists who showed us the unlimited and safe sources of energy( (Higher Order Thinking)

i.
Archimedes


ii.
Al-Masudi


iii.
Coprnicus


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
105.
The Arabs were particularly advanced in( (Comprehension)

i.
chemistry


ii.
physics


iii.
medical science


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
106.
Perhaps people went to the scientists to know in what way they saw an object but they replied differently. They were( (Comprehension)

i.
Al-Haithan


ii.
Al-Hazen


iii.
Ptolemy


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
107.
Leonardo de Vinci was( (Comprehension)

i.
a painter


ii.
a designer


iii.
an innovator


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
108.
Physicists who conducted experiments on light ( (Comprehension)

i.
Snell


ii.
Huygen


iii.
Romer


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
109.
The history of civilization will never forget the name of Huygen for his contributions like( (Knowledge)

i.
reviewing the motion of pendulum 


ii.
developing the mechanical devices of clocks


iii.
formulating the wave theory of light


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
110.
Scientists who worked on the orbital movement of the earth( (Knowledge)

i.
Copernicus


ii.
Romer


iii.
Kepler


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
111.
Scientific interpretation of mathematical theories was introduced and established by( Comprehension)

i.
Galileo


ii.
Newton


iii.
Faraday


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
112.
That magnetic effect produces electric current is the discovery of( (Knowledge)

i.
Lenz


ii.
Henry


iii.
Faraday


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
113.
The braches of science owing to Newton( (Application)

i.
opthalmology


ii.
hydrology


iii.
sonology


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
114.
A university student of mathematics had to learn mathematics in both secondary and higher secondary levels. He had to learn the formula and theories of( (Higher Order Thinking)

i.
Galileo


ii.
Newton


iii.
Pythagoras


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
115.
Research on electromagnetic radiation was conducted by(  (Comprehension)

i.
James Becquerel


ii.
James Clark Maxwell


iii.
Heinrich Hertz


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
116.
The credit of the invention of radio belongs to( (Comprehension)

i.
Marconi


ii.
Oersted


iii.
J.C. Bose


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
117.
People who are directly or indirectly responsible for massive killing and destruction in Japan in 1945( (Higher Order Thinking)

i.
James Becquerel


ii.
Albert Einstein


iii.
Otto Hann


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
118.
Quantum theory relates to the names of( (Higher Order Thinking)

i.
Max Planck


ii.
S. Basu


iii.
Albert Einstein


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
119.
The study of isotope is common in( (Application)

i.
physics


ii.
chemistry


iii.
medical science


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
120.
20th century physics is busy with( (Application)

i.
hydroclectric plants


ii.
speedier aircrafts


iii.
exquisite medical equipments


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
(
Situation Set Based Creative 


MCQs with Answers
Read the passage below and answer the question numbers 121 and 122:
After the Second World War a great physicist was asked what weapons would be used in the Third World War. He replied that he could not say it. He added that he could say that only stones would be used in the Fourth World War because the Third World War would efface all the achievements of mankind including self-protecting arms.
121.
Who do you think is the physicist?

 (Higher Order Thinking)

a
Satyendranath Basu
b
Albert Einstein 

c
Stephen Hawking
d
Professor Abdus Salam
eq \o((,b)
122.
The force that the passage indicates that it? (Higher Order Thinking)

i.
helps advance medical science


ii.
is used in generating power


iii.
is also used in making digital cameras, i-pads and other gadgets


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
Read passage below extract and answer the question numbers 123 and 124:
Titu and Mitu are staying music at the Institute of Fine Arts. Titu is fond of the symphonic of Mozart while Mitu is fond of those of Beethoven. Both Mozart and Beethoven were German. They could not compose their everlasting symphonies if a thinker would not discovered the properties of strings.  
123.
What nationality the thinker belong to? (Higher Order Thinking)

a
German
b
Italian

c
Greek
d
French
eq \o((,c)
124.
Scientists who were junior to him( (Higher Order Thinking)

i.
Thales


ii.
Archimedes


iii.
Ptolemy


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
Read the passage below and answer the question numbers 125 and 126:
Mrs. Zaman bought gold ornaments worth Tk. 300000/-. After a few days, she noticed that the ornaments were getting faded. She went to the jeweller and told him to give her money back but the jeweller rather misbehaved with her. She the suited a case against the jeweller. The Hon'ble Court sent the ornaments to laboratory for testing the ornaments.   
125.
Whose discovery does the test belong to? (Application)

a
Al-Masudi
b
Pythagoras

c
Ptolemy
d
Archimedes
eq \o((,d)
126.
In our practical life, we find his contribution in case of( (Application)

i.
making water vehicles


ii.
measuring temperature


iii.
using solar cooker


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
Read the passage below and answer the question numbers 127 and 128:
A huge amount of wood and other fuels including kerosene is being used everyday for the purpose of cooking. These fuels release a huge amount of carbon di-oxide which pollutes air.
127.
Whose invention can save wood and fuels and can also prevent air pollution? (Application)

a
Archimedes 
b
Pythagoras

c
Copernicus
d
Galileo 
eq \o((,a)
128.
Modern science owes to this great scientist on the ground of his contribution regarding( (Higher Order Thinking)

i.
lifting heavy loads


ii.
air-tightening measures


iii.
technique of making water vehicles 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
See the triangle below and answer the question numbers 129 and 130:

[image: image11.wmf]
Here, AC2 = AB2 + BC2
129.
Who propounded the formula? (Application)

a
Roger Bacon
b
Democritus

c
Pythagoras
d
Archimedes
eq \o((,c)
130.
He contributed to the realms of( (Higher Order Thinking)

i.
aesthetics 


ii.
physics


iii.
medicine


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
Read the passage below and answer the question numbers 131 and 132:
Nasima uses spectacles owing to her poor eyesight. Her teacher says that she uses a kind of lens.
131.
What type of lens does Nasima use? (Application)

a
concave 
b
convex

c
bi-concave 
d
bi-comvex
eq \o((,b)
132.
The great Muslim thinker whom the modern optics is indebted to( (Comprehension)

i.
conducted experiments with magnifying glass


ii.
corrected the belif of Ptolemy regarding our seeing an object


iii.
contradicted the view of Thales regarding solar eclipse 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
Read the passage below and answer the question numbers 133 and 134.

Bablu and Hena are class ten students; Bablu is in science group and Hena is in arts group. They are talking about the contributions of the Muslim scientists in modern science.

133.
Whom is modern optics indebted to ( (Application)


a
Al-Farabi
b
Al-Masudi

c
Al-Haithan
d
Al-Hazen
eq \o((,d)
134.
The practical benefits applying by a few of those scientists are( (Higher Order Thinking)

i.
using solar cooker


ii.
producing electricity from air


iii.
the development of optics 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
Read the passage below and answer the question numbers 135 and 136.

Raina's father has recently visited Canada and Australia where he sees that electricity is produced in a huge quantity from air and water. When he says it to Raina, she adds, "Papa, you know, a scientist in our country invented solar cooker a few years ago."

135.
Whom may the inventor of solar cooker be compared with? (Application)

a
Pythagoras
b
Archimedes

c
Ptolemy
d
Euclid
eq \o((,b)
136.
If we can actuate the acts of power generation, cooking etc as indicated in the passage, we can( (Higher Order Thinking)

i.
ensure a greener world


ii.
save the low-lying lands from inundation


iii.
prevent ozone deepletion 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
Read the passage below and answer the question numbers 137 and 138.

Science is often divided into two ages( the pre-Newtonian age and the post- Newtonian age. It is Newton who added a new dimension to science as well as mathematics. He also made great contributions for optics, heat and sound.

137.
Who of the following scientists may be compared with Newton regarding contributions for optics? (Higher Order Thinking)

a
Al-Hazen
b
Archimedes

c
Pythagoras
d
Copernicus 
eq \o((,a)
138.
The discoveries of Newton that promoted further inventions paving the way of industrial revolution in Europe( (Higher Order Thinking)

i.
law of upward force


ii.
electronics


iii.
mechanics


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
Read the passage below and answer the question numbers 139 and 140.

Uranium atom was used in making atom bomb. On 6th and 9th July, 1945, the Japanese cities Hiroshima and Nagasaki were smashed leaving no human being alive.

139.
Why, do you think, was uranium atom used in making atom bomb? (Application)

a
Uranium was easily available.


c
Uranium was the cheapest element.

c
Uranium is a highly radioactive element.


d
Uranium was chosen by the then U.S. President.
eq \o((,c)
140.
The physicists who are directly or indirectly responsible for the passage mentioned massacre( (Application)

i.
James Becquerel and Albert Einstein


ii.
Otto Hann and Stresemann


iii.
Steven Weinberg and Robert Lucas


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
Read the passage below and answer the question numbers 141 and 142.

When Dr. Mahmud was a first year student in Williamsburg Medical College, he often got astonished seeing both tiny and vast tools and equipments. He also knew that all those instruments were the contribution of physics.

141.
Which of the following, do you think is inevitable for having a picture of an internal organ of human body? (Application)

a
AFP test
b
fiber optic

c
radiotherapy 
d
microchip
eq \o((,b)
142.
Physicists who made epoch making contributions to medical science ( (Application)

i.
Roentgen


ii.
Rutherford


iii.
C.V. Shekhar Raman


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
	((( 1.2 Objectives of Physics


· The basic principles of all other sciences are founded on those of physics.
· The invention of electron at the end of the 19th century resulted in that of electron microscope which brought revolutionary advancement in the study of cytology as well as biology.
· Chemistry, geology, astronomy, meteorology, metallurgy etc. owe to physics even for their basic concepts and explanations.
· Physics promotes our observative capacity. 
( General Creative MCQs with Answers
143.
When was it discovered that electrons revolve around the positively charged nucleus of atom? (Knowledge)

a
at the beginning of 19th century


c
at the end of 19th century

c
at the beginning 20th century


d
at the end of 20th century
eq \o((,b)
144.
What do the shells of an atom consist of? (Comprehension)

a
electron
b
proton

c
nutron
d
Boson
eq \o((,a)
145.
When was electron discovered? (Knowledge)

a
at the beginning of 19th century


c
at the end of 19th century

c
at the beginning of 20th century


d
at the end of 20th century
eq \o((,b)
146.
Physics contributes to even a brach of science that is not commonly considered as practical science. What is that? (Higher Order Thinking)

a
physiology
b
seismology 

c
pathology 
d
psychology 
eq \o((,d)
147.
Which of the following instruments is inevitable for the study of cytology? (Comprehension)

a
telescope
b
microscope

c
periscope 
d
colonoscope 
eq \o((,b)
148.
Physics plays a vital role in forecasting a natural disaster like windstorm. What science does the forecasting belong to? (Application)

a
geology
b
hydrology 

c
meteorology
d
seismology 
eq \o((,c)
149.
Geology owes a great deal to physics. Which of the following belongs to geology? (Comprehension)

a
mining
b
properties of metals

c
surfing
d
properties of gases 
eq \o((,a)
150.
Physics is the founder of astronomy. What does astronomy relate to? (Knowledge)

a
air
b
water

c
soil
d
space
eq \o((,d)
151.
Physicists made an instrument which is used in submarines. By means of it, the people in a submarine can see what lies above the sea although none can see the submarine. What is the name of instrument? (Comprehension)

a
telescope
b
periscope

c
barometer
d
sphygmomanometer
eq \o((,b)
(
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152.
Physics is called the science of all sciences because( (Comprehension)

i.
all the earliest scientists were physicists.


ii.
any experiment belonging to any branch of science requires the help of physics.


iii.
its principles are the basis of other branches of science.


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
153.
Physics aims at( (Comprehension)

i.
unveiling the mysteries of nature.


ii.
changing th way nature goes on


iii.
harnessing the laws of nature


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
154.
An atom consists of( (Comprehension)

i.
electron


ii.
proton


iii.
nutron


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
155.
The nucleus of an atom consists of( (Knowledge)

i.
proton


ii.
nutron


iii.
electron


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
156.
Physics teaches us how to( (Higher Order Thinking)

i.
know the way


ii.
go the way


iii.
show the way


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 1.3 Time and Space


· The geometric concept of space was introduced for the first time by Euclid.
· Galileo applied time and space in measuring velocity and acceleration.
· The concept of time and space took quantitative form in Newtonian physics. 
· Neither time nor space depends on any external factor.
· The stream of time cannot change space.
· In Newtonian physics, time is unidimensional while space is three dimensional.   
( General Creative MCQs with Answer
157.
Who, for the first time, presented the geometric concept of space? (Knowledge)

a
Pythagoras
b
Euclid

c
Archimedes
d
Al-Hazen
eq \o((,b)
158.
Which one of the following is the contribution of Euclid? (Comprehension)

a
geometric concept of space


b
setting fire by means of spherical mirror 

c
inertia of rest and inertia of motion


d
properties of magnet


eq \o((,a)
159.
Who introduced the use of time and space in mathematical equations? (Comprehension)

a
Euclid
b
Democritus 

c
Galileo 
d
Newton
eq \o((,c)
160.
In which law was time and space used for the first time? (Knowledge)

a
law of motion and acceleration


c
law of gravitation

c
law of upward force

d
law of relativity


eq \o((,a)
161.
Who made Galilean concept of time and space clearer? (Comprehension)

a
Sheldon Glasso
b
Max Planck

c
Issac Newton
d
Chandra Shekhar Ramon
eq \o((,c)
(
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162.
Those who toiled much on time and space( (Comprehension)

i.
Euclid


ii.
Pythagoras


iii.
Newton


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
163.
Independent quantities( (Comprehension)

i.
time


ii.
space


iii.
heat


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
	((( Physical Quantity 


· Any measurable quantity in the physical world is called a physical quantity.
· There are only seven fundamental quantities. They need not depend on any other quantity to express themselves.
· Derived quantities are those that require other quantities to express themselves. 
( General Creative MCQs with Answer
164.
Which one of the following quantities is independent? (Knowledge)

a
potential difference 
b
acceleration

c
amount of substance
d
force 
eq \o((,c)
165.
Which of the following quantities is dependent? (Knowledge)

a
temperature
c
weight

c
Mass
d
luminous intensity
eq \o((,b)
166.
How many fundamental quantities are there? (Knowledge)

a
5
b
6

c
7
d
8
eq \o((,c)
167.
Which one of the following is a derived quantity? (Knowledge)

a
mass
b
time

c
width
d
velocity
eq \o((,d)
168.
Which of the following equation is correct? (Knowledge)

a
force = mass (  eq \f(distance,time2)

b
force = mass (  eq \f(velocity,time2)

c
force =  eq \f(acceleration,mass)

d
force = mass (  eq \f(acceleration,time)
eq \o((,a)
169.
 eq \f(velocity,time) ( mass = ? (Comprehension)

a
density
b
acceleration

c
force
d
deceleration
eq \o((,c)
170.
Which of the following relation is correct? (Comprehension)

a
force = weight ( acceleration


c
force = mass ( velocity 

c
force = density ( volume


d
force = mass ( acceleration 
eq \o((,d)
(
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171.
quantities dependent on fundamental quantities are( (Comprehension)

i.
volume


ii.
time


iii.
displacement per unit time


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
172.
ms(1 implies that( (Application)

i.
there are two independent variables


ii.
there is a displacement


iii.
the quantity is derived


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
173.
Quantities which are influenced by other quantities( (Application)

i.
force, work and heat


ii.
speed, acceleration and weight


iii.
temperature, time and mass


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
174.
Force is( (Application)

i.
the product of mass and acceleration


ii.
mass multiplied by the quotient of valocity and time


iii.
a derived quantity expressed dimensionally as MLT(2


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
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Read the passage below and answer the question numbers 175 and 176.

There's a cylindrical vase on Mitu's reading table. She keeps fresh flowers from her garden every afternoon.
175.
One evening, Titu asks Mitu whether she can say what quantity of the vase is independent. What should be Mitu's reply? (Application)

a
weight
b
area

c
height
d
volume
eq \o((,c)
176.
If Mitu wants to measure the density of the vase, she must determine( (Application)

i.
the area of the vase


ii.
the mass of the vase


iii.
the volume of the vase


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
	(((1.5 Units of Measurement and

(((1.6 Dimensions 


· A comparing standard is required for any form of measurement. 
· 1m = distance traveled by light in vacuum in  eq \f(1,299792458) sec
· The cylinder weighing 1 kg. kept in the International Bureau of Weights and Measures at Severs in France has a diameter of 3.9 cm and also a height of 3.9 cm.
· 1 Kelvin =  eq \f(1,273.16) of the thermodynamic temperature of the triple point of water. 
· One candela belongs to a frequency of 540 ( 1012 Hz and an emissive power of  eq \f(1,683) watt per steredian solid angle.
· One ampre of electric current belongs to a force of 2(10(7N per meter in vacuum. 
( General Creative MCQs with Answers
177.
What is the S.I. unit of mass? (Knowledge)

a
gram
b
kilogram

c
miligram
d
centigram
eq \o((,b)
178.
What year does the introduction of international unit of quantities? (Knowledge)

a
1960
b
1962

c
1964
d
1966
eq \o((,a)
179.
Which one is a derived unit? (Knowledge)

a
candela
c
newton

c
kelvin
d
ampere
eq \o((,b)
180.
What distance does light cover in  eq \f(1,299792458) second? (Knowledge)

a
1 mm
b
1 cm

c
1 m
d
1 km
eq \o((,c)
181.
What time does light take to cover a distance of 1m? (Application)

a
0.00000333 sec
b
0.000000333 sec

c
0.0000000333 sec
d
0.00000000333 sec
eq \o((,d)
182.
What atom was used in measuring a second? (Comprehension)

a
iridium
b
platinum

c
caesium
d
radium
eq \o((,c)
183.
What unit of quantity is kelvin?  (Knowledge)

a
heat
b
temperature

c
work
d
force
eq \o((,b)
184.
What fraction of thermodynamic temperature of the triple point of water is equal to one kelvin? (Knowledge)

a
 eq \f(1,273.16)
b
 eq \f(1,273.16)

c
 eq \f(1,273.61)
d
 eq \f(1,273.61)
eq \o((,a)
185.
Which one is a fundamental unit? (Comprehension)

a
watt
b
volt

c
coulomb
d
joule
eq \o((,c)
186.
Which one of the following does an ampere relates to? (Comprehension)

a
0.002 newton
b
0.00002 newton

c
0.0002 newton
d
0.000002 newton
eq \o((,d)
187.
What unit is candela of? (Knowledge)

a
luminous intensity


c
electric current

c
potential difference


d
electromagnetic induction 
eq \o((,a)
188.
What amount of frequency does a candela belong to? (Knowledge)

a
540 ( 1010 Hz
b
540 ( 1011 Hz

c
540 ( 1012 Hz
d
540 ( 1013 Hz
eq \o((,c)
189.
What is the emissive power of a single candela of luminous intensity?  (Comprehension)

a
 eq \f(1,368) watt/steredian 
b
 eq \f(1,386) watt/steredian

c
 eq \f(1,638) watt/steredian
d
 eq \f(1,683) watt/steredian
eq \o((,d)
190.
What unit is mole of? (Knowledge)

a
water flow


c
gravitational force of the earth

c
amount of substance


d
vernier constant


eq \o((,c)
191.
What element is used for measuring mole? (Knowledge)

a
radon
b
carbon

c
xenon
d
crypton 
eq \o((,b)
192.
What amount of Carbon-12 makes a mole? (Comprehension)

a
0.12 kgm
b
0.012 kgm

c
0.21 kgm
d
0.021 kgm
eq \o((,b)
193.
What does the Greek letter ( (theta) stand for in case of physical quantities? (Comprehension)

a
temperature
b
electric current

c
luminous intensity
d
emissive power
eq \o((,a)
194.
What is the distance between two nearest molecules of air? (Knowledge)

a
0.0000001m
b
0.00000001m 

c
0.000001m
d
0.000000001m
eq \o((,b)
195.
How many meters make a micrometer? (Application)

a
0.0001m
b
0.00001m

c
0.000001m
d
0.0000001m
eq \o((,c)
196.
Which one of the following is the smallest distance? (Comprehension)

a
terameter
b
kilometer

c
hectometer
d
decameter
eq \o((,d)
197.
Which one of the following is second highest multiple? (Comprehension)

a
hexa
b
peta

c
tera
d
giga
eq \o((,b)
198.
By what factor peta is higher tan tera? (Application)

a
103
b
10(3

c
102
d
10(2
eq \o((,a)
199.
Which of the following submultiples is quite opposite to the multiple 'hexa'? (Comprehension)

a
mano
b
pico

c
femto
d
atto
eq \o((,d)
200.
What multiple is quite opposite to the submultiple 'centi'? (Comprehension)

a
giga
b
mega

c
hecto
d
kilo
eq \o((,c)
201.
1012 ( 10(22 = ? (Application)

a
1010
b
10(10

c
1034
d
10(34
eq \o((,c)
202.
What is the dimensional expression of force? (Knowledge)

a
MLT
b
MLT2

c
MLT(2
d
MLT(2
eq \o((,c)
203.
What do you think is the dimensional expression of velocity? (Application)

a
LT
b
LT(1

c
LT2
d
LT(2
eq \o((,b)
204.
What do you think is the dimensional expression of acceleration? (Application)

a
MT2
b
MT(2

c
MT2
d
MLT(2
eq \o((,b)
(
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205.
Same measuring approach applies to( (Higher Order Thinking)

i.
breadth of a school ground


ii.
height of a pyramid


iii.
diameter of a football


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
206.
Same symbols of quantities in English apply to( (Comprehension)

i.
time


ii.
temperature


iii.
turgidity


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
207.
The letter 'T' is common in expressing the dimension of( (Application)

i.
velocity


ii.
acceleration


iii.
force


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
208.
The letter 'L' is common to the dimensional expression ( (Application)

i.
velocity


ii.
acceleration 


iii.
luminous intensity 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
	((( 1.7 Scientific Symbols and Notations 


· There should be a space between the quantity and the unit except degree, minute and second (((and (().
· In case of composite units, there should be a space hyphen between the fundamental units (Norm).
· In case of derived units produced by division, the last unit assumes negative power (ms(1, ms(2, js(1)
· The symbol of an unit is written in Roman type font and in small letter (m for meter, h for hour)
· If the unit is derived from the name of a person; it is written in capital letter in case of short form (N from Newton) but it is written in small letter in case of its full form (not Newton but newton, not Kelvin but kelvin, not Pascal but pascal).
· More than one pretix like ((F should not be used ((F is written PF.
· Prefixes higher than Kilo (103) must be in capital letter (Mega, Giga, Tera).
· The symbol of an unit always takes singular form (not Kgs but kg, not amperes but ampere) 
( General Creative MCQs with Answer
209.
What does 'u' stand for in the equation, S = ut +  eq \f(1,2) at2? (Knowledge)

a
unit velocity
b
initial velocity

c
constant velocity 
d
final velocity
eq \o((,b)
210.
Which of the following prefixes must not being with small letter? (Application)

a
Kilo
b
Mega

c
Hecto
d
Deci 
eq \o((,b)
211.
Which of the following prefixes must not begin with capital letter? (Application)

a
Mega
b
Tera

c
Nano
d
Giga
eq \o((,c)
212.
Which of the following is the right form of prefix in expressing quantities? (Knowledge)

a
pF
b
((F

c
mmF
d
m(F
eq \o((,a)
(
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213.
In case of scientific symbols( (Comprehension)

i.
line break is trivial


ii.
there should be a little space between a number and a symbol.


iii.
a unit, if written in its full form, begins with small letter attough it is a proper noun.


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
	((( 1.8 Measuring Instruments and 

(( Errors and Accuracy in Measurement  


· The simplest tool for measuring a length up to 1 meter is meter scale.
· Vernier scale is used for measuring the fraction of a millimeter. 
· Vernier scale is an invention of the Italian mathematician Pierre Vernier.
· Vernier scale is attached to a slide calipers for the purpose of accurate measurement. 
· Stopwatch (analogue or digital) is used for measuring a little interval of time.
( General Creative MCQs with Answers
214.
1 mm = ? (Knowledge)

a
0.1 cm
b
0.1 m

c
0.01 cm
d
0.12 dm
eq \o((,a)
215.
Upto what minimum length can be measured with a meter scale? (Knowledge)

a
km
b
m

c
cm
d
mm
eq \o((,d)
216.
Who invented Vernier scale? (Knowledge)

a
John Vernier 
b
Pierre Vernier

c
Dimitri Vernier
d
Graham Vernier
eq \o((,b)
217.
What was Pierre Vernier basically? (Knowledge)

a
physicist
b
geologist 

c
mathematician
d
meteorologist
eq \o((,c)
218.
What is the formula for Vernier constant? (Knowledge)

a
 eq \f(s,n)
b
 eq \f(n,s)

c
s ( n
d
 eq \f(s ( n,0.1)
eq \o((,a)
219.
What is the formula for measuring length with a slide calipers? (Knowledge)

a
L = V + M ( CV
b
L = M + V ( VC

c
L = V +  eq \f(M,VC)
d
L = M +  eq \f(V,VC)
eq \o((,b)
220.
What is the range of the end of the cylindrical cup of a screw gauge? (Comprehension)

a
0 ( 50
b
0 (100

c
0 ( 20
d
0 ( 10
eq \o((,a)
221.
When does instrumental error not arise in using a screw gauge? (Comprehension)

a
The zero scale of the circular scale exceeds that of the linear scale.


b
The zero scale of the linear scale exceeds that of the circular scale.

c
The zero scale of the circular scale coincides that of the linear scale.


d
Least count is obtained by multiplying the pitch by the number of divisions in the circular object.
eq \o((,c)
222. How many divisions are there in the circular scale of a screw gauge? (Knowledge)

a
10
b
20

c
50
d
100
eq \o((,d)
223.
How can you find out the magnitude of pitch when the magnitude of least count and the number of divisions of the circular object is given? (Application)

a
I'll multiply the number of division by the least count.


b
I'll divide the number of divisions by the least count.

c
I'll divide the least count by the number of divisions.


d
I'll add the least count to the number of divisions.
eq \o((,b)
224.
What is the usual magnitude of the pitch of a screw gauge? (Knowledge)

a
1 mm
b
0.1 mm

c
1 cm
d
0.01 mm
eq \o((,a)
225.
What is the usual least count of a screw gauge? (Knowledge)

a
1 mm
b
0.1 mm

c
0.01 mm
d
0.001 mm
eq \o((,c)
226.
What does the head-tail diameter of a coin stand for when it is measured with a screw gauge? (Application)

a
Volume of the coin
b
thickness of the coin

c
Weight of the coin
d
mass of the coin
eq \o((,b)
227.
What is the length of a piece of rod when its main scale reading is 2 cm, the vernier mark is 3 and the vernier constant is 0.1 cm? (Application)

a
2.03
b
2.30 cm

c
2.003 cm
d
2.30 cm
eq \o((,b)
228.
Which of the following relation is correct? (Knowledge)

a
CV = sn
b
VC = n/s

c
VC = s/n
d
VC = s + n
eq \o((,c)
229.
What will be the diameter of a wire if the number of divisions of the circular scale is 20 and the linear scale reading is 3 mm? (Application)

a
3.02 mm
b
3.20 mm

c
20.03 mm
d
20.30 mm
eq \o((,b)
(
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230.
Tools used for the purpose of measurement( (Application)

i.
stopwatch


ii.
slide calipers


iii.
reagent


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
231.
Screw gauge can be used for measuring( (Application)

i.
the diameter of a circular object having a little mass

ii.
the radius of a mustard seed 


iii.
the volume of a tiny spherical object


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
232.
In case of a meter scale( (Application)

i.
there is no milimeter marking 


ii.
it has a length of 100 cm


iii.
there is inch making on the opposite edge/side 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
233.
In case of a Vernier scale, ( (Application)

i.
vernier scale division is smaller than the smallest division of the main scale.


ii.
vernier constant is determined in terms of & divided by n.


iii.
it is used for measuring a length of even less than 1 mm.


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
234.
In case of a stop watch,( (Application)

i.
an accurate reading upto ( 0.15 sec. is posible if it is analogue


ii.
an accurate reading up to ( 0.015 sec is possible if it is digital.


iii.
maximum personal error is ( 0.3 sec.


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
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Read the equation below and answer the question numbers 235 and 236.

Least count =  eq \f(1,100 mm) = 0.01 mm

235.
What instrument, do you think, the calculation belongs to? (Application)

a
slide calipers
b
screw gauge

c
meter scale
d
calculator
eq \o((,b)
236.
Least count depends on( (Application)

i.
size of the instrument


ii.
pitch 


iii.
number of division of the circular scale


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
Read the passage below and answer the following question numbers 237 and 238.

Titu has a cylindrical vase having a height of 20 cm and a diameter of  12 cm. She measures it with a slide calipers and finds that the vernier constant is 1 mm.

237.
What is the volume of the cylinder? (Application)

a
0.226 m3
b
0.262 m3

c
0.622 m3
d
0.062 m3
eq \o((,a)
238.
The symbols applying to the quantities mentioned in the passage ( (Higher Order Thinking)

i.
M


ii.
V


iii.
VC


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
Read the passage below and answer the following question numbers 239 and 240.

While measuring a rod, Rimi observed that the B end of the rod has exceeded 12 mm mark of the main scale and the 7th vernier mark has coincided a mark of the main scale.

239.
What will be the length of the rod? (Application)

a
1.72 cm
b
1.27 cm

c
1.27 cm
d
1.7 cm
eq \o((,b)
240.
What will be the Vernier constant in this case? (Application)

a
0.583 mm
b
0.853 mm

c
0.358 mm
d
0.385 mm
eq \o((,a)

eq \o(((((,Ques.(1) Rashed said that the length of his pencil is 11.73 cm measured by his newly purchasedscale. His friend Sujon said that this measurement may not correct too. Rashedsaid that he obtainedthe same result measurement may not correct too. Rashed said that he obtained the same result measuring by the scale several times. When they went to the teacher, he instructs them to use a vernier scale of constant 0.005 cm. Rashed measured the correct length by the vernier scale. 

a.
What is vernier constant?
1

b.
Why unit is required to express the amount fo a quantity? 
2

c.
Find how many divisions of vernier scale is equal to what number of divisions of main scale. 
3

d.
First measurement of length measured by Rashed was irrelevant to accurate measurement, explain with logic. 
4

Answer to the question no.1

eq \o((,a) The difference between the smallest main scale division and the Vernier scale division is called Vernier constant.

eq \o((,b) Each and every physical quantity belongs to a standard unit. In fat, a quantity is quite meaningless if it is bare of a unite. Without a unit, we cannot say what the quantity belongs to ( length, area, volume,  mass, density, temperature and so on; we also cannot say how exactly long a stick is ( 10 meter or 10 centimeter, we cannot say the real temperature of an object ( 12(C or 12(F if the unit (Celcius or Farenheit) is not included, i.e, if only the figure 12 is written bare.

eq \o((,c)
Given, vernier constant = 0.005 cm



= 0.05 mm

Now let us apply the formula regarding vernier constant.

V.C.=   eq \f(length of 1 smallest vision of the main scale (s),the number of Vernier divisions (n)) 

i.e, V.C =  eq \f(s,n) 
or,
n
=  eq \f(S,V.C) =  eq \f(1 mm,0.05 mm)  [here 5 = 1 mm, V.C = 0.05]


= 20

Clear, 20 divisions of vernier scale = 19 (=20 ( 1) smallest divisions of the main scale.

eq \o((,d) The first measurement of length measured by Rashed was irrelevant to accurate measurement because he did not measure milimeter fraction  with perfect ness.

The length of an object can be measured upto its smallest unit (milimeter) using a meter scale while a fraction of that unit (milimeter) can be measured using a vernier scale. The length (of the pencil) Rashed measured was 11.73 cm; it was simply one-tenth of a milimeter that belongs to main scale reading, M. If he used Vernier scale, the length would be acculate, i.e. L = M + 1. Here lies Rashed's fallacy.


eq \o(((((,Ques.(2) Mahin wants to measure the length of a rod accurately. While measuring it, he finds that and B does not coincide any mark of the scale. He informs the matter of his teacher who suggests Mahin to use a Vernier scale. The picture shows the rod as well as the Vernier scale Mahin is using. 

a.
What is the contribution of H.C. Oersted to physics?
1

b.
How is the present shipping industry indebted to Archimedes? 
2

c.
Suppose you're Mahin. Now measure the length of the rod.
3

d.
Demonstrate the accuracy in measuring the rod with the help of a Vernier scale.
4

Answer to the question no. 2
eq \o((,a) The contribution of H.C. Oersted to physics is that he demonstrated the magnetic effect of current.

eq \o((,b) That ships float in water is the basis of the present as well as the old shipping industry. The volume of matter (iron/wood), if not shaped into a ship, must have sunk in water.

This is the base of making a ship that was discovered by Archimedes. He propounded the law of upward force acting on bodies immersed in a liquid substance. He also discovered that if the volume of the liquid is more than that of the body, it will sink. The volume of the water a ship removes is higher than that of the metal/wood ship has been built.

If Archimedes had not unveiled this law of nature, no ship would have sailed.
eq \o((,c) Let us measure the length of the rod accurately using a Vernier scale. 

Main scale reading of the A-end of the rod, x1 = 1 cm

Main scale reading of the B-end of the rod, M = 4.3 cm

Now, Vernier constant, VC =  eq \f(s,n) =  eq \f(1 mm,10) = 0.1 mm


= 0.01 cm

Vernier superimposition, V = 3

( Actual reading of the B-end, x2 = M + V ( VC


= 4.3 cm + 3 ( 0.01 cm


= 4.3 cm + 0.03 cm


= 4.33 cm

(  length of the rod, L = x2 ( x1

= 4.33 cm ( 1 cm 


= 3.33 cm

The stem(mentioned rod is 3.33 cm long.

eq \o((,d) Vernier scale gives accurate length, even of a very tiny object of one-tenth of a millimeter. If the length of the rod were measured in a usual meter scale, it would be 3.3 cm; i.e. we could say that the length of the rod was a little more than 3.3 cm but we could not say exactly what that "little more" measured. Some might have guessed that it was 3.32 cm while some also might guessed it 3.35 cm. But as a result of using a Vernier scale, the length could be measured accurately that is in no more a matter of assumption.

In measurement, the figure 0.01 is in no way negligible. A Vernier scale can ensure this accuracy in case of measuring length. 

eq \o(((((,Ques.(3) 

The pitch of the serew gauge is 1 mm and the number of divisions of the circular scale is 100.


a.
What is the velocity of light in vacuum? 
1

b.
Why is the discoveries of Pythagoras still important?
2

c.
Measure the radius of the wire.
3

d.
Represent a comparative study between a screw gauge and a slide calipers in determining the diameter of such a wire. 
4

Answer to the question no. 3
eq \o((,a) The velocity of light in vacuum is 299792458 meter per second.

eq \o((,b) Both our present and future owe to our past. About 3500 years passed but the discoveries of the Pythagoras is still in practice. We use the geometric theorems of Pythagoras frequently. Naval transport would not have been possible if he had not discovered relative mass and volume. Lifting heavy loads, determining purity of metals, saving fuels and the environment by using solar cooker are also his discoveries which are still of great importance.

eq \o((,c) Let us measure the diameter of the wire. The figure states that linear scale reading, L = 3 mm

Least count, LC =  eq \f(s,n) =  eq \f(1 mm,100) = 0.01 mm

Number of division of the cirular scale, C = 74

(  D = L + C ( LC


= 3 mm + 74 ( 0.01 mm


= 3 mm + 0.74 mm


= 3.74 mm

We find, the diameter is 3.74 mm

So the radius of the wire, r = 3.74 mm ( 2 



= 1.87 mm

eq \o((,d) We all know, an electron(microscope is thousand times complex than a telescope on the ground that a microscope deals with intangible things while a telescope deals with robust objects in the sky. No doubt, the smaller an object is, the more complex is measure it.

We can measure an object with a slide calipers upto the length of 0.1 mm while we can measure an object upto the length of 0.01 mm with a screw gauge. In case of measuring the thickness of wires which are usually very thin, a screw gauge but not a slide calipers is suitable.

If the diameter of the stem–mentioned wire were measured with a slide calipers, ten to one, it would be a little different from 3.74 mm. However, a slide calipers is suitable in measuring a rod or a stick or something like this while a screw gauge is suitable for measuring the thickness of a coin, a string or something like this. 

eq \o(((((,Ques.(4) Al-Masudi thought of windmill by using which electricity is still being produced in many countries including Holland. About 700 years later, Archimedes innovated a technique of setting fire by concentrating sun rays with the help of spherical mirrors. Both the instances belong to renewable sources of energy. There is no alternative to the massive use of both the discoveries for the interest of our survival on earth.


a.
What type of lens did al-Masudi conduct his experiment on?
1

b.
Why did Al-Hazen contradict Ptolemy's view?
2

c.
Do you notice any use of the stem - mentioned technique in our country? In what ways are these techniques helping Bangladesh? 
3

d.
Evaluate the last sentence.
4

Answer to the question no. 4
eq \o((,a) Al-Hazen conducted his experiments on convex lens. 

eq \o((,b) Ptolemy believed that our eyes themselves send light rays to an object and so we see it. It was entirely a wrong idea and so Al-Hazen contradicted Ptolemy's view. He asserted the fact that we see an object because rays of light from it fall on our eyes. Hazen's view proved true by the present day optics. 

eq \o((,c) No, I do not notice any use of the stem-mentioned techniques in our country. 

A scientist in our country invented solar cooker almost a decade ago but it is not in use mainly because of the reason that it was not designed for a single family use. To speak about windmill, even the archacologists have not yet found any relics of it in Bangladesh. But it is not that I at all do not find any use of renewable source of energy. It is a matter of great hope that the popularity of solar panels is rising day by day irrespective of urban, suburban or rural areas. The only hydroelectric plant was built during the British colonial rule. However bio-gas, the another mentionable renewable energy source is getting more and more popularity in the purposes of running electric appliance and also that of cooking.

These techniques, no doubt, are satisfying the huge demand for energy to some exltent. These are much cheaper than producing energy by using expensive fuels.

eq \o((,d) Reasonably I support the opinion that there is no alternative to the massive use of both the discoveries for the interest of our own survival on earth.

The stem mentions two sources of renewable energy ( wind and sunrays. Both the sources are infinite that can satisfy the demand for energy necessary for human race without causing pollution. Human race is in the grip of both energy crisis and environment pollution. Strange but true, 85 million barrels of crude oil is burnt everyday for producing energy. Trees are also being cut down for fulfilling the demand for fuel that is leading the earth to the way of desertification. The unexpected process of global warming is going to reach its climax as a result of which 30% low lying lands of the world including the Maldives will get lost under water. If mining continues at the present rate, the earth will full victim to more violent and frequent earthquakes. Almost all forms of natural disasters are entirely or partially caused by human activities. Again, the non-renewable energy sources like crude oil are not infinite and we will find no source some day.

We can ensure our survival on earth only by applying the renewable energy sources like wind, sunrays, ocean current, thermal energy and biomass energy.


eq \o(((((,Ques.(5) Science has won land, water, air and even the space. It is worth mentioning that all the branches of science owe to physics. It has added newer dimensions to life without it, we cannot think of our everyday life. Either a simple paperweight or a huge and complicated spacecraft ( there prevails the realm of physics.

a.
What type of quantity is an angle?
1

b.
Why is the Newtonian age called the golden age of science?
2

c.
Represent your experiences regarding the use of physics in your daily life.
3

d.
Elucidate the second sentence with reference to your practical necessity.
4

Answer to the question no. 5
eq \o((,a) An angle is a fundamental quantity.

eq \o((,b) The Newtonian age is so important in the era of science that the history of science is often divided as pre-Newtonian and post Newtonian ages. Newton founded states, invented calculus and discovered mechanics, three laws of mechanics and the law of gravitation. works on optics, magnet, light, heat and sound paved the way to industrial revolution in Europe.

This is why the Newtonian age is called the golden age of science.  

eq \o((,c) Physics plays a vital role in almost all the spheres of our daily life. My daily life is not an exception.

The very beginning of the day with a toothbrush to the ending of the day with retiring on a mattress belongs to physics. The utensils mother use to cook food, the house/room, I live in, the fan that cools me, the bulb that gives me light, the pen I write with, the books I read, the dresses I wear, the lock and key I use for safety, the clock/watch that tells me time, the sheets of paper I write on, the blade father shaves with ( all are the inventions of physics. The transports I use, the cellphone set I talk over, the television set I watch, the DVD set I enjoy ( all these belong to physics.

I cannot pass a single day without the blessings of physics.

eq \o((,d) Physics contributes to all our five basic necessities ( food, clothing, housing, medical treatment and education. I whole heartedly believe that all the branches of science owe to physics.

Either the houses we live in or the school buildings we read in, a sheet of paper or a pen, a blackboard or a table/bench ( all are the blessings of physics. No doubt, engineering and technology are inevitable but they could never proceed without the ways and means physics showed. The same is the case with all other branches of science including agriculture, textile and medical science. If there were no instruments like tractors or if there were no cold storage, we would fall in great danger. Not only the huge spinning textile machinery but also the simple handlooms belong to physics. The huge medical equipments, even the little ampoules of distilled water are the inventions of physics. True, the whole process of distilling water or making a medicine or diagnosing a disease belongs to chemistry, biochemistry, pharmacy, pathology, sonology etc. but none of these can run without the devices and tools belonging to physics.

So the stem-mentioned statement is true to the letter. 

eq \o(((((,Ques.(6) Shafin uses a slide calipers having Vernier constant of 0.05 mm to measure the diameter and the height of a cylinder. He also determines the volume and the surface area of the cylinder.

a.
Who invented air pump?
1

b.
The pitch of a screw gauge is 1 mm. What does it mean?
2

c.
Determine the number of divisions of the Vernier scale of the slide calipers Shafin used.
3

d.
Analyze mathematically what smallest divisions of the main scale concede the total number of divisions of the Vernier scale. 
4

Answer to the question no. 6
eq \o((,a) Von querick invented air pump. 

eq \o((,b) That the pitch of a screw gauge is 1 mm means that a full rotation of the cap of a screw gauge results in a displacement of 1 mm; i.e, it covers a distance of 1 mm along the linear scale. 

eq \o((,c) The stems reveals that(
The smallest division of the main scale, s = 1 mm

Vernier constant, VC = 0.05 mm

Now we are to determine n, the number of divisions of the Vernier scale.

We know, V.C =  eq \f(s,n)
Or,  n =  eq \f(s,V.C)

=  eq \f(1 mm,0.05 mm) = 20

(  The number of Vernier divisions of the slide calipers is 20.

eq \o((,d) We know,


V.C = (the length of one of the smallest divisions of the main scale) ( (the length of a single division of the Vernier scale).

That is, the length of a single division of the Vernier scale = The length of one of the smallest divisions of the main scale ( V.C.


= 1 mm ( 0.05 m = 0.95 mm

( 
The length of 20 division of the Vernier scale 


= 0.95 mm ( 20 = 19 mm

Clear, the total number of divisions of the Vernier scale is equal to 19 smallest divisions of the main scale. 

eq \o(((((,Ques.(7) Anything measurable is a quantity. On the basis of mesurement, quantities are of two types ( fundamental quantity and derived quantity. For example, time and mass are fundamental quantities while velocity, acceleration and force are derived quantities. Each quantity has a definite unit and dimension. We can determine the unit and dimension of force simply from the equation F = ma. We also know that F =  eq \f(mv2,r). 
a.
What is dimension?
1

b.
Why are velocity, acceleration and force are derived quantities?
2

c.
Find the dimension of force from the equation F = ma.
3

d.
Illustrate mathematically whether the equation F =  eq \f(mv2,r) belongs to dimensional equation.
4

Answer to the question no. 7
eq \o((,a) For example, the dimension of velocity is LT(1. Any  physical quantity can be expressed as a fundamental quantity of a certain power or as a product of more than one fundamental quantities of different powers. The power of a fundamental quantity in a physical quantity is called its dimension.

eq \o((,b) Derived quantities are those that are either the product or the quotient of two or more fundamental quantities. Such is the case with velocity, acceleration and force.

Velocity = distance/time =  eq \f(L,T) = LT(1
Acceleration = distance/time2 =  eq \f(L,T2) = LT(2
Force = mass ( acceleration


= M ( LT(2 = MLT(2
eq \o((,c) F = ma

i,e. Force = Mass ( Acceleration


= Mass (  eq \f(Velocity,Time)

= Mass ( Velocity (  eq \f(1,time)

= Mass (  eq \f(Distance,time) (  eq \f(1,Time)

=  eq \f(Mass ( Distance,Time2)
Now, as the dimensions of mass, distance and time are M, L and T respectively,


F =  eq \f(M ( L,T2) =  eq \f(ML,T2) = MlT(2
(   The dimension of force is MLT(2.

eq \o((,d) The equation F =  eq \f(mv2,r) belongs to dimensional equation.

We know, [F] = MLT(2

[m] = M


[v] = LT(1

[r] = L

Therefore,  eq \b\bc\[(\f(mv2,r))  =  eq \f(M(LT(1)2,L)


=  eq \f(ML2 (T(1)2,L)


=  eq \f(M ( L ( L ( T(1 ( T–1,L)


= MLT(2
Evidently MLT(2 is the dimension of force. So it has been illustrated that the given equation belongs to dimensional equation.

eq \o(((((,Ques.(8) The following picture belongs to a micrometer screw gauge. The number of divisions of the circular scale is 50. If the scale is rotated once. The end gets displaced by 0.5 mm. Arif is trying to measure the thicknes of a thin copper wire with this screw gauge.


a.
In the equation s = ut +  eq \f(1,2)at2, what does 'u' refer to?
1

b.
Why does instrumental error take place while measuring the length of a rod?
2

c.
Calculate the least count of the stem– mentioned screw gauge.
3

d.
Evaluate the role of least count in measuring the cross sectional area of the wire.
4

Answer to the question no. 8
eq \o((,a) In the equation s = ut +  eq \f(1,2) at2, u refers to initial velocity. 

eq \o((,b) Experimental measurement in physics is not possible without using different instruments for different cases. But it is not that there is no instrumental error while measuring a quantity.

Instrumental error takes place while measuring the length of a rod because the zero marking of the main scale may not always super impose with the zero marking of the Vernier scale.

eq \o((,c) A single rotatrion of the circular scale of the screw gauge causes a displacement of its end by 1 mm; it means that the pitch of the screw gauge is 0.5 mm.

We know, least count 


=  eq \f(pitch,number of divisions of the circular scale)

=  eq \f(0.5 mm,50)

= 0.01 mm

Clear, the least count of the screw gauge is 0.01 mm.

eq \o((,d) The cross sectional area of the wire depends on its diameter; again, the diameter of the wire partly depends on the least count of the screw gauge. More precisely, the real diameter of the wire cannot be determined if least count is ignored.

The figure as well as the passage states that(

Linear scale reading, L = 5.5 mm


Circular scale reading, C = 25 mm

(  The diameter of the wire, d = L + C ( L.C



= 5.5 mm + 25 ( 0.01 mm



= 5.75 mm

Now, the cross sectional area of the wire, 


A =  eq \f(1,4) (d2

=  eq \f(1,4) ( 3.142 ( (5.75 mm)2

= 0.25 ( 3.142 ( 5.75 mm ( 5.75 mm


= 25.97 mm2
Evidently, the area could not be found accurately if least count was not taken into consideration. 


eq \o(((((,Ques.(9) Look at the figures below and answer the following questions.

a.
What case is a Vernier scale used in?
1

b.
Why is the same formula not applicable for measuring the objects shown above?
2

c.
Find the volume of the space left if the circular object is kept in the cubic object.
3

d.
Do you think both the objects can be measured with meter scale? Give reasons in support of your answer. 
4

Answer to the question no. 9
eq \o((,a) A Vernier scale is used in case of measuring the length of an object upto 0.01 mm that is never possible with a meter scale.

eq \o((,b) The first figure belongs to a cubic object while the other one belongs to a spherical object. This is why the formula for measuring them are different.

The volume of the cubic object,


= length ( breadth ( height


= 5.5 cm ( 5.5 cm ( 5.5 cm

And the  ,,   ,,   ,, spherical object  =  eq \f(4,3)(r3 

=  eq \f(4,3) (  eq \f(22,7) ( (2.5 cm)3
 Super tips: For Application and Higher Order Thinking(
eq \o((,c) Proceed in This way : 

Vol. of the cubic object – Vot. Of the circular object. 

eq \o((,d) Proceed Through highlighting the fact That meter scale is applicable for measuring the volume of the cubic object while a vernier scale/screw gaudge is applicable for that of the circular object. 

eq \o((((((,Ques.(10) A few days ago, Anil's physics teacher told him to measure the thickness of a coin accurately by using a serew gauge when they were working in the physics lab. Anil found that the linear scale reading was 7 mm and the number of divisions of the circular scale was 38. He thus measured the thickness of the coin but his teacher told him that the measurement was not accurate.

a.
In what way the end of the cylindrical cap of a screw gauge is graduated?
1

b.
Why is pitch inevitable for measuring diameter with a screw gauge?
2

c.
Suppose, Anil was measuring the thickness of a solid wire having the same readings mentioned in the stem. Find the cross sectional area of the wire.
3

d.
Suggest Anil regarding the way he should have followed for a flawless measurement.
4

Answer to the question no. 10
eq \o((,a) The end of the cylindrical cap of a screw gauge is graduated from 0 to 50 or 100.

eq \o((,b) We know, diameter = linear scale reading + number of divisions of the circular scale ( least count. Clear, least count is inevitable for measuring diameter.

But least count is not an independent quantity; it rather depends on pitch.

Least count =  eq \f(Pitch,No of divisions of the circular scale)
Evidently, the magnitude of least count partially depends on the magnitude of pitch and partially that of the number of divisions of the circular scale.

 Super tips: Application and Higher Order Thinking (
eq \o((,c) First find the right measurement of the thickness of the corin and show how it applies to the cross sectional area of the wire. 

eq \o((,d) Proceed through the procedure for correct measurement by using a serew gaudge. 

eq \o((((((,Ques.(11) In physics class, teacher says that though weight and mass are the same to the common people, there's difference between them. Mass can be known if weight (w) is divided by gravitational acceleration (g) which is constant (9.8 ms(2)

a.
Whose discovery is gravitational acceleration?
1

b.
Why doesn't an object running at a uniform velocity have no acceleration?
2

c.
Suppose, a car has mass of 350 kg and  a derived force of 3430N. Find the acceleration of the car using the stem mentioned information.
3

d.
Evaluate the role of time in displacement, velocity and acceleration in the light of the stem as well as your answer to question-c.
4

Answer to the question no. 11
eq \o((,a) Gravitational acceleration is a discovery of Newton.

eq \o((,b) Acceleration means a higher velocity at each second. When an object has a displacement in a second higher than a displacement in the previous second, this phenomenon is called acceleration.

The definition clarifies the fact that no acceleration takes place if an object gains the same displacement in every second, i.e. if the object belongs to uniform velocity. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Apply the formula, F. = m ( a.  

eq \o((,d) Highlight that displacement alone does not depend on time but time is the most vital factor in cases of velocity and acceleration. 
eq \o((((((,Ques.(12) S = ut +  eq \f(1,2)at2
In the equation, s stands for displacement, u for initial velocity, t for time and a for acceleration. Each of the symbols has its own dimension and unit. The exactness of the equation can be demonstrated also by analyzing the dimensions of the symbols.

a.
What is dimension in physics?
1

b.
Why is a quantity invalid without a unit?
2

c.
Suppose, u = 2 ms(1, a = 10 ms(2 and t = 5 sec. Calculate the displacement. 
3

d.
Judge the last sentence in the light of the stem-mentioned equation.
4

Answer to the question no. 12
eq \o((,a) Any physical quantity car be expressed as a fundamental quantity of a certain power or as a product of more than one fundamental quantities of different powers. The power of a fundamental quantity in a physical quantity is called its dimension. For example, the dimension of velocity is LT-1.

eq \o((,b) There is difference between mathematical quantities and physical quantities. The difference is mainly based on units.

If we write the number 20, it is simply a mathematical quantity. But if we write 20m, it is a physical quantity since 'm' denotes meter a unit of distance. The number 20 does not refer to what it exactly is ( distance, speed, acceleration, mass, area, volume, temperature, frequency and so forth and this is why the number deserves no validity in case of physical quantity. 

 Super tips: For Application and Higher Order Thinking.(
eq \o((,c) You need to put the values of u, t and a in their repective places in the quation S = ut +  eq \f(1,2)at2.

eq \o((,d) You need to apply the dimensions of u, t and a in their respective places to find the dimension of S in the equation S = ut +  eq \f(1,2)at2.

eq \o((((((,Ques.(13) The Vernier marking 3 coincides a marking of the main scale. A single division of the main scale is 1 mm and the instrumental error is 0.02 mm.
 
a.
What is the dimension of acceleration?
1

b.
Why is this instrument better than a meter scale?
2

c.
Determine the Vernier constant of the instrument.
3

d.
Establish the role of V.C in accuracy of measurement. 
4

Answer to the question no. 13
eq \o((,a) The dimension of acceleration is LT(2.

eq \o((,b) With an ordinary meter scale, we can measure length upto 1 millimeter but not any fraction of 1 millimeter like 0.1 mm, 0.2 mm, 0.3 mm, etc.

This instrument (shown in the fig.) is a slide calipers which can measure upto a length of 0.1 mm (one-tenth of a millimeter). One this ground a slide calipers is better than a meter scale.

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Apply the formula, L = M + V ( V.C

eq \o((,d) Measure L in this way L = M + V.

Now compare the value with the value you have found in (c) and clarify the inaccuracy if V.C is not taken into consideration.


Ques-1. What are the main objectives of physics?

Ans: The main objectives of physics are unearthing the mystery of nature with the study of matter and energy, describing the laws of nature, developing engineering and technology as well as carrying out observations. 

Ques-2. What is the Newtonian concept regarding the universe?

Ans: The Newtonian concept regarding the universe is that the universe is composed of three dimensional space and single-dimensional time. Space has limitless extension with no beginning or ending. It is never influenced by any object or event. Like space, time is also independent.

Ques-3. What is the standard of length in the S.I. Unit?

Ans: The standard of length in The S.I. unit is the distance traveled by light in vacuum in  eq \f(1,299792458) second. It is expressed in meter.

Ques-4. What is the standard of time in the S.I. unit?

Ans: The standard of time in the S.I. unit is the time that a caesium-133 atom requires to complete 9192631770 vibrations. It is expressed in second.

Ques-5. What is the standard of temperature in S.I. unit?

Ans: The fraction  eq \f(1,273.16) of the thermodynamic temperature of the triple point of water is the standard of temperature in S.I. Unit. It is expressed in kelvin.

Ques-6. What is the standard of electric current in S.I. Unit?

Ans: The standard of electric current in S.I. unit is the current which produces a force of 2 ( 10(7 newton per meter in vacuum between two parallel infinitely long conductors of negligible cross– sectional area one meter apart when each conductor carries the same current. It is expressed in ampere.

Ques-7. What is the standard of luminous intensity in S.I. unit?

Ans: The standard of luminous intensity in S.I. unit is the quantity of luminous intensity of any source of light which produces monochromic radiation at a particular radiation with a frequency of 540 ( 1012 Hz and an emissive power of  eq \f(1,683) watt per steredian solid angle. It is expressed in candela.  

Ques-8. What is the standard of amount of substance in S.I. unit?

Ans: The standard of amount of substance in S.I. unit is the amount of substance which contains elementary entities (e.g. atoms, molecules, ions, electrons or any specified group of there particles) equal to the number of atoms in 0.012 Kilogram of carbon-12. It is expressed in mole. 

Ques-9. What are the properties of a meter scale?

Ans: This simplest instrument to measure length in the laboratory is a meter scale. It's length is 1 meter or 100 centimeters. This is why, it is called a meter scale. One side of this scale is graduated in centimeter and the other side in inches. Each centimeter is divided into ten equal parts. Each of this parts is called 1 millimeter or 0.1 centimeter. Each inch is divided into eight, ten or sixteen equal parts.

Ques-10. What is random error?

Ans: The error for which irrelevance occur in measured results by measuring a constant quantities several times is random error. The word random itself implies that the error cannot be guessed earlier and expected value will be zero.

Ques-11. What is instrumental error?

Ans: We need instruments for experimental measurement in physics. The error with the instrument is called instrumental error. For example, if the zero marking of main scale is not super-imposition with the zero marking vernier then the result of measurement will not be accurate. This kind of error is known as instrumental error.

Ques-12. What is personal error?

Ans: We have to take various reading during experiment. The error that an experimenter makes during experiment is called personal error. The error with the position of the observer, observing any mark or any calculation is also said to be personal error.

Ques-1. Why is acceleration not a fundamental quantity?

Ans: Acceleration is not a fundamental quantity because it is not independent but is derived from two fundamental quantities ( distance and time. The formula for acceleration is  eq \f(velocity,time).

Again, velocity is also a derived quantity  eq \b(V = \f(distance,time)).

So, acceleration =  eq \f(distance,time) ( time


=  eq \f(distance,time ( time) =  eq \f(distance,time2)

=  eq \f(L,T2) = LT(2
Evidently, acceleration is not a fundamental but a derived quantity. 

Ques-2. Though there are only seven fundamental quantities, the number of derived quantities is unknown. Why?

Ans: The quantities which are independent are called fundamental quantities. No other quantity is needed for measuring these quantities. Let us cite the example of time. One can tell what time is it just by having a glance at one's wrist watch. There are six other fundamental quantities ( length, mass, temperature, electric current, luminous intensity and amount of substance.

On the other hand, in case of measuring numerous physical quantities like acceleration, the fundamental quantities comes to us in different ways. Along with the advancement of technology, more and more derived quantities are being introduced it does not matter whether some of them have dimensions while some are without dimensions. 

This is the fact why the number of derived quantities is unknown.

Ques-3. How is space explained in Newtonian physics?

Ans: Space is explained in quantitative form in Newtonian physics. Space is a three dimensional extension in Newtonian or classical physics. Space has no beginning or ending. It has limitless extension. Space can be divided into infinite small parts i.e. space is continuous. Space is homogenous and regions of any space are identical. Space is independent. Though all the events take place and spread within the space; space is never influenced by any object or event.

Ques-4. Why are multiples and submultiples used in S.I. units?

Ans: When the value of a quantity is very big or small, the prefixes mentioned in the following table is very essential. For example, if we consider the distance of two molecules of air, we can see the distance is very small and it is 0.00000001m. If we use this number frequently, we have to be careful about the number of zero's every time to see weather it is mentioned accurately or not. But if we mentioned the number by a prefix we will write 0.01 (m instead of 0.80000001m. Here the symbol ( refers to the prefix 10(6. Similarly if we mentioned the power of newly built electricity production center is 2000 ( 106 W = 2000 MW instead of 2000000000W, it will be more convenient.

Ques-5. How can we overcome the problem of reading and writing quantities containing a vast number of digits?

Ans: We can overcome the problem of reading and writing quantities containing a vast number of digits by using scientific notation. When a number is expressed as the product of any power of 10 and another number between 1 and 10, it is called a scientific notation. As for example, 6733000000 are 6.733 ( 109 and 0.000000846 is 8.46 ( 10(6. So it is seen that the original number is obtained from a number expressed in notation by placing the decimal point to the right by the number of digits equal to the power of 10 if the power is positive and to the left if the power is negative. 

Ques-6. The dimension of force is MLT(2. Explain.

Ans: M, L and T stand for mass, length (distance) and time respectively.

MLT(2 =  eq \f(ML,T2) 


=  eq \f(dimension of mass ( dimension of length,(dimension of time)2)
      Force = Mass ( Acceleration


= Mass (  eq \f(Velocity,Time)

= Mass ( Velocity (  eq \f(1,Time)

= Mass (  eq \f(Length,Time) (  eq \f(1,Time)

=  eq \f(Mass ( Length,Time2) 


=  eq \f(ML,T2) = ML(2

= Kgms(2 


= 1N.

Ques-7. Why is vernier constant important in measuring length?

Ans: The difference between the smallest main scale division (s) and the number of Vernier scale divisions (n) is called vernier constant. It is obtained by dividing s by n. It is important in measuring length because the length of an object ( a rod) will not be accurate of vernier constant is ignored. 

The formula for measuring the length of a rod: 

L = M + V ( VC

Let us suppose, M = 12 mm, V= 77, VC = 0.1 mm

So, L = 12 mm + 7 ( 0.1 mm


= 12 mm + 0.7 mm = 12.7 mm

If V.C were ignored, the value of L would be (12 mm + 7) which is quite an unreal length.

Ques-8. Why is least count inevitable for measuring diameter with a screw gauge?

Ans: The distance through which the screw (of a screw gauge) advances when the circular scale is rotated through only 1 division is called least count without which the diameter of an wire or a round object cannot be calculated accurately.  

We know, diameter or thickness (D) = linear scale reading (L) + nr. Of divisions of the circular scale (c) ( least count (L.C).

Let us suppose, L = 3 mm, C = 20 and L.C = 0.01 mm

( D
= 3mm + 20 ( 0.01mm = 3 mm + 0.2 mm 


= 3.2 mm

But if least count is omitted, the value of D becomes (3 mm + 20) which is quite an unreal diameter. 

Ques-9. Why is pitch important in finding the thickness of a wire or a tiny circular object?

Ans: The distance through which the screw (of a screw gauge) advances along the linear scale when the cap T is rotated is called the pitch of the screw gauge. Its importance lies in the fact that the least count depends on it. Again, the diameter of the given wire or tiny round object cannot be calculated without least count. The higher the value of pitch is, the higher will be the least count and vice versa. Needless to say, the higher the least count is, the higher will be the diameter and vice-versa.

Ques-10. The least count of a screw gauge is 0.01 mm. What is it meant for?

Ans: That the least count of a screw gauge is 0.01 mm means that the screw end advances by a length of 0.01 mm if the circular scale is rotated through only one division. It further means that 0.01 mm is the quotient of the pitch of the screw gauge divided by the number of divisions of the circular scale. 

Ques-11. Why do you think, random error takes place?

Ans: The error for which irrelevance takes place in results while measuring a constant quantity several times is known as random error. It takes place because measured values move around the accurate value. The average value of the errors should be zero if the value of the quantity measured by same instrument.

Ques-12. The value of ( was determined by Euclid that is very important in a number of measurements. Why is ( so important?

Ans: The value of ( plays a vital role in measuring area and circumference of a circle, areas and volumes of cones, cylinders and spheres. Let us cite for the area of a circle having a radius of 2 cm.

(  The area of the circle
= (r2 


= 3.142 ( (2 cm)2


= 12.568 cm2
If ( were not taken into consideration, the area would be quite unreal (only 4 cm2).

The same fallacy takes place in cases of areas and volumes of cones, cylinders and spheres if ( is ignored. 

In this way, ( is very important in measurement. 


(
Verify the equation, S = ut +  eq \f(1,2) at2 in the light of dimensions of quantities.
(
Find the value of S if u = 2 ms(1, a = 10 ms(2 and t = 5 sec.
(
How can you measure the inner radius of a cylinder with a slide calipers?
(
State the importance of the use of slide calipers in our practrical life.
(
How will you measure the vernier constant of a slide calipers?

(
Find vernier constant if the smallest division of the main scale is 1mm and the number of Vernier scale division is 10.
(
Suppose, you are measuring a little piece of rod by using a Vernier scale. Find the length of the rod if the main scale reading is 1.3 cm, Vernier super imposition is 5V.C. is 0.01 cm and insrumental error is 1 mm.
(
Expsress the numbers 0.00000016 and 299800000 in scientific notation.
(
Describe the utilities of scientific notations of numbers.
(
How can you measure the volume of a small cylinder by using a slide calipers?
(
Describe the utilities of slide calipers and micrometer screw gauge in ensuring accurate measurement.
(
Assess the exactness of the equation v2 = u2 + 2as in the light of dimensions of quantities.
(
Suppose, a train is running at a uniform acceleration of 10 ms2. Calculate the velocity of the train in case it passes a post standing at a distance of 0.5 Kilometer from the platform.
(
Suppose, a sphere and a cylinder are of the same diameter, 10 cm. The height of the cylinder is 15 cm. Find the ratio of the volumes of the sphere and the cylinder.
(
Suppose, the length of a rod is 1.27 cm. If the Vernier super imposition is 7 and V.C. is 0.1 mm, find the main scale reading.


(
Physics: The study of matter and energy. 
(
Branches of physics: 1. Mechanics 2. Heat and Thermodynamics 3. Sound 4. Optics 5. Electricity and Magnetism 6. Solid state physics 7. Atomic physics 8. Nuclear physics 9. Quantum physics 10. Electronics.
(
Scientists (contributing to physics) who were born before Christ: Thales, Pythagoras, Democritus, Archimedes. 
(
Muslim scientists who made great contribution to physics: Ibne-Al-Haithan, Al-Hazen, Al-Masudi.

(
Thinkers and scientists and their contribution to physics:

	Name of the physicist or thinker
	Contribution to physics

	Thales (624BC-569BC)
	(
prediction regarding solar eclipse. 

(
concept of magnetic properties of loadstone. 

	Pythagoras (527 BC-497 BC)
	(
invention of a number of geometric theorem.

(
research works on vibrating string which is used even in the present scales of musical instruments. 

	Democritus (460 B.C - 370 B.C)
	(
concept of indivisible units of matter.

(
using the term atom for the first time in the study of physics. 

	Archimedes (287 B.C - 212 B.C)
	(
discovery of the principles of lever.

(
propounding the law of upward force acting on bodies immersed in liquid.

(
Determining the impurity in metals.

(
setting fire by concentrating sun rays with the help of spherical mirrors that is similar to the present day solar cooker.

	Al-Hazen (965 A.D - 1038 A.D)
	(
correction of Ptolemy's view by asserting the fact that we see an object because light rays from an object fall on our eyes.

(
experiments with magnifying glass.

(
concept of convex lens. 

	Al-Masudi (896 A.D - 956 A.D)
	(
writing an encyclopedia on the History of Nature.

(
mentioning the name of windmill for the first time that is being used for producing electricity even today.

	Roger Bacon (1214 A.D - 1294 A.D)
	(
pioneering experimental scientific methods.

	Leonardo de Vinci (1452 A.D - 1519 A.D)
	(
making a model of an aeroplane 

(
concept of mechanics

(
invention of a few common instruments. 

	Dr. Gilbert (1540 A.D - 1603 A.D)
	(
extensive research and theory on magnetism. 

	Snell (1591 A.D - 1626 A.D)
	(
discovering the laws of refraction of light.

	Huygen (1626 A.D - 1695 A.D)
	(
formulating the wave theory of light.

	Rober Hook (1635 A.D. - 1703 A.D)
	(
concept on the elastic properties of bodies.

	Robert Boyle (1627 A.D. - 1691 A.D)
	(
conducting experiments on the properties of gases at different temperatures. 

	Von Gerick (1602 A.D - 1686 A.D)  
	(
invention of air pump.

	Romer (1644 A.D - 1710 A.D)
	(
measuring the velocity of light by studying the eclipse of a satellite of Jupiter. 

	Kepler (1571 A.D - 1630 A.D)
	(
formulating three laws for a general mathematical explanation of the solar centered concept of Copernicus.

(
formulating mathematical laws about the orbits of the planets. 

	Galileo (1564 A.D. - 1642 A.D)
	(
introducing systematic observations and experiments. 

(
determine relations among physical quantities.

(
introducing scientific trends of developing mathematical theory.

(
defining displacement, motion, acceleration and time and determining relations among them.

(
discovering the laws of falling bodies.

(
establishing the foundation of statics. 

	Sir Issac Newton (1642 A.D - 1727 A.D)
	(
discovery of mechanics 

(
formulation of laws of mechanics.

(
formulation of the law of universal gravitation. 

(
invention of calculus. 

(
concept of heat, sound and optics. 

	Jmages Watt (1736 A.D - 1819 A.D)
	(
invention of steam engine which played a vital role in industrial revolution in Europe.

	H.C. Oersted (1777 A.D - 1851 A.D)
	(
demonstration of magnetic effect of current.

	J.C. Maxwell (1831 A.D - 1879 A.D)
	(
demonstrating light as a kind of electr5omagnetic wave

(
establishing the electromagnetic theory by combining electric and magnetic fields. 

	Henrich Hertz (1857 A.D - 1894 A.D)
	(
discovery and production of electromagnetic radiation.

	Marconi (1874 A.D - 19737 A.D)
	(
discovery of the method of sending signals through morse code to far off distance.

	Sir J.C. Basu (1858 A.D - 1937 A.D)
	(
sending energy from one place to another through electromagnetic wave.

	Roentgen (1845 A.D - 1923 A.D)
	(
discovery of x-ray.

	James Becquerel (1852 A.D- 1908 A.D)
	(
discovery of the radio-activity of uranium which opened the door of nuclear physics.  

	Max Planck (1858 A.D - 1947 A.D)
	(
propounding the quantum theory of radiation.

	Albert Einstein (18789 A.D - 1955 A.D)
	(
formulation of the theory of relativity. (including the epoch making equation, e = mc2)

	Rutherford (1871 A.D - 1937 A.D)
	(
formulation of nuclear theory regarding atoms.

	Neill Bohr (1885 A.D - 1962 A.D)
	(
concept of electron layers in hydrogen atoms. 

	Otto Hann (1879 A.D - 1968 A.D) and Stresemann (1902 A.D - 1980 A.D)
	(
invention of nuclear reactor and atom bomb. Atom bomb can never be considered as a contribution but a ginntlycurse to mankind.

	Satyendranath Basu (1894 A.D - 1974 A.D) 
	(
correction of Planck's quantum theory. 


(
Fundamental quantity: A physical quantity which does not depend on any other quantity (i.e. it can be measured without taking any other quantity into consideration) is called fundamental quantity. Length, temperature, mass, etc. are the examples of fundamental quantities. 
(
Derived quantity: A physical quantity which depends on other quantities (i.e. it cannot be obtained without taking other quantity / quantities into consideration) is called derived quantity. Heat, velocity, acceleration, etc. are the examples of derived quantity. 
(
Unit of measurement: The standard essential for any measurement is called the unit of measurement. For example meter is the standard essential for measuring length, Kelvin for temperature, Newton for force, etc.   
(
Fundamental unit: The unit which does not depend on or relate to other unit/units is called fundamental unit. For example, the mass of a ball is a fundamental unit, Kilogram which needs no other unit for expressing itself. Fundamental unit applies to fundamental quantity.
(
Derived unit: The unit which is not independent but takes other unit/units is called derived unit. For example, the density of a ball belongs to a derived unit because it is obtained from the quotient of mass and volume. So the unit of density is Kilogram/meter3. Derived units apply to derived quantities. 
(
Dimensional equation: The equation which expresses the dimensions of the physical quantities is called dimensional equation. For example , [F] = [MLT(2].
(
Vernier Constant: The difference between the smallest main scale division (s) and the member of vernier scale divisions (n). is called vernier constant. It is obtained by dividing s by. It is important in measuring length because the length of an object (a rod) will not be accurate if vernier constant is ignored. 
(
Least Count: The distance through which the screw (of a screw gaudge) advances when the circular scale is rotated through only 1 division is called least count without which the diameter of an wire or a round object cannot be calculated accurately. 
(
Pitch: The distance through which the screw (of a screw gauge) advances along the linear scale when the cap T is rotated is called the pitch of the screw gauge. Its importance lies in the fact that the least count depends on it. Again, the diameter of the given wire or tiny round object cannot be calculated without least count 
	(
V.C =  eq \f(s,n)
	V.C = Vernier Constant

S = length of the smallest division of the main scale.

n = No of vernier divisions.

	(
L = M + V ( VC ( e
	L = length of the rod

M = main scale reading

V = Vernier super imposition

V.C = Vernier Constant

E = instrumental error (if any)

	(
V = L ( B ( H
	V = volume 

L = length

B = breadth

H = height

	(
D = L + C ( L.C
	D = diameter or thickness

L = liner scale reading

C = No of divisions of the circular scale 

L.C = least count.



Ques-1. Write a report on why we should study physics. 

Ans.  Reasons for studying physics:

To what branch of science is mankind indebted most? The most common answer is : medical science. Meanwhile, the next common answer will be: information technology. There is nothing wrong with the answers; but the ultimate question is : What branch of science are medical science and information Technology indebted to? No doubt, the single word answer is : physics.

Physics is called the science of all sciences. Let us discuss the role of physics in the most important spheres of life and nature.

· Physics ( the promoting agent of medical science: We cannot think of an ampule, a syringe, a needle or a colossal diagnostic lab or a tiny contact lens or a vast operation theatre without physics. If physics is not associated with pharmacy and biochemistry, the preparation of medicine will not be possible, physics has given us numerous medical kits and equipments for electro cardiogram, CTS can, MRI (Magnetic Resonance Imaging), Echocardiogram. ETT and many others. Medical test like colonscopy, endoscopy, ultrasonograph, fibroscan, AFP and so forth are the contribution of physics. Radiotherapy cures cancer and physiotherapy prevents and cures paralysis and many other neurological diseases. These therapies are the inventions of physics. A pacemaker makes the heart work that is another gift of physics. No wonder, we need to write a robust volume if we want to include all the contributions of physics to medical science. As we study physics more, medical science will develop more.

· Physics ( the explorer of distance: From the ancient wheel to the HTV-2 super aircraft all the means of transport belong to physics. It is also the planning of physics that man is dreaming of his homestead in the Mars. If it comes true, the earth will be free from the massive pressure of excessive population. All these indicates the importance of studying physics.
· Physics unveils the mystery of nature: Nevertheless the main function of physics is to study matter and energy, the main objective of physics is to realize the rules of matter as well as unrearthing the mystery of nature. If it did not do so, weather forecasting would never be possible, neither we could listen to radio or watch television today radio, television and telephone (also cell phone) were invented studying nature.
· Physicists unreathed the properties of matter, they discovered atom, continued experiments on atom and consequently the human race are being benefited in thousands of ways by the uses of atomic energy. It is not that atomic energy is applied only for making bombs.
· The discovery of electron has brought the newer expanses of hopes and aspirations to mankind. Let us city for electron microscope which may well be termed as a revolution in not only material sciences but also in cytology,  microbiology, molecular biology and so on, even in the treatment of cancer.
· Physics contributes to all the five basic human needs: Physics plays a vital role in satisfying all the five basic needs among which medical treatment has already been discussed. Production, processing and preservation of food are subject to agricultural tools like tractors and irrigation pumps, threshers, grinders, cold storages and so forth. No wonder, man still had to wear animal skin if physics would not invent either spinning wheels or huge textile plants. Again, man's only residence would have been the caves in case physics did not give him tin, rod, steel bar, saw mill, etc. In the field of education, physics has rendered yomen's service. The invention of paper, pen, printing machine and today's multimedia, internet, modem, etc. are some of the contributions made by physics in the field of education. The more we study physics, the more we can solve our basic requirements. 
· Some other reasons for studying physics: Submarines in deep water, ships and steamers in water, aircrafts in the sky, spacecrafts and satellites in the space, cars, buses and trains on land, bridges, tunnels, flyovers ( all belong to physics. Physics has won land, air and water. From the kitchen utensils to the robots, the realm of physics prevails. Physics teaches us how to conduct observations in the right way. There is no branch of science including psychology that does not depend on physics directly or indirectly.
Ques-2. Wonderful advancement took place in the twentieth century. Put logic with example in favour of this.

Ans. I wholeheartedly agree that wonderful advancement took place in the twenteenth century. Max Planck's quantum theory of radiation may be marked as the beginning of the journey of 20th century physics. Albert Einstein propounded his epoch- making theory of relativity. Both the theories turned the world into a new look. Another important steps belonging to atomic physics are the nuclear theory of Ernest Rutherford and (regarding atom) the concept of electron layers (in the hydrogen atom) of Neil Bohr. 

The next important discovery was made in 1938 even though it is held liable for making atomic weapons. Otto Hann and Stress man invented atom bomb and nuclear reactor. The huge amount of energy we obtain today by using the nucleus is million times higher than the energy we obtained from all the sources in past. Nuclear energy is the principal source of energy today. Satyendranath Basu professor of physics, University of Dhaka made important contribution on theoretical physics. He demonstrated a comparatively correct form of Planck's quantum theory. His theory is known as Bose-Einstein's statistics. As recognition of his contribution, an elementary particle is named after him and is called Boson. Three Nobel Laureate physicists ( Prof. Abdus Salam (1926-1996 A.D) of Pakistan, Sheldon Glasso (1932-) and Steven Weinberg (1933-) of United States made outstanding contribution by discovering weak electric force in unifying the elementary particles in unified field theory. Prior to that Nobel Laureate physicist Chandra Shekhar Raman (1888-1970 A.D) discovered Raman effect. Physics has made significant contribution in the progress of medical science in twentieth century. By using radio isotopes along with the discovery of numerous equipments, physics has contributed to medical science. Another advancement of physics in twentieth century is exploring the space. The contribution of physics lies in landing human footprint on the moon along with the staying of months after months in space station and exploring the Mars.

Artificial satellite has contributed to forecast weather and made communication easy. Moreover, electronics has already brought about revolution in our daily life and changed our life style. Now-a-days, radio television, digital camera, mobile phone, i-pad and computer are used almost in every house. Various electronic instruments have developed our work capacity to a great extent.

In nineteenth century physics played a vital role for the advancement of medical science. Outstanding contribution of physics in the field of medical science lies in inventing different instrument along with radio isotope for the prevention of diseases.
Ques-3. (a) What do you mean by quantity?

(b) Write down the difference between fundamental and derived quantities. 

Ans.


(a) Quantity: In our practical life, the measurement of any object (measurable) is called a physical quantity, e.g., distance, speed, acceleration, temperature, area, volume, mass, density, freezing point, melting point etc.

(b) Difference between fundamental and derived quantities: The quantities which do not depend on other quantities are called fundamental quantities; e.g. length, breadth, height, mass, time, temperature, electric charge, etc. On the other hand, the quantities which are derived from other quantities, i.e., obtained from the product or quotient of one or more fundamental quantities are called derived quantities. Some of the derived quantities are force, work, heat, velocity, speed, acceleration, etc. For example, speed = distance/ time, force = mass ( acceleration, acceleration = velocity/ time, density = mass/volume.

Ques-4. (a) Which quantities are considered as fundamental quantities in S.I. Unit.

(b) Write down the names of the units of these quantities. 
Ans.


(a)
In SI unit, quantities such as length, mass, time, temperature, electric current, luminous intensity and amount of substance are considered as fundamental quantities.

(b)
Quantity
Unit

length
meter


mass
kilogram


time
second


temperature
kelvin 


electric current
ampere


Luminous intensity 
candela 

Ques-5.
What do you mean by dimension? 

Ans. Dimension: A physical quantity may either be fundamental or derived. However, the other important aspect related to it is that any physical quantity may be expressed as the product of two or more fundamental quantities of different powers. This power (of fundamental quantities in a physical quantity) is called its dimension. 

For example, force = mass ( acceleration




= mass (  eq \f(velocity,time) 



= mass (  eq \f(distance,time)  (  eq \f(1,time) 



= mass (  eq \f(distance,time2) 
(  dimension of force
= M (  eq \f(L,T2)  = MLT(2



Suggestion         Multiple Choice Creative Questions    
	
	Question Number

	(((
	4, 5, 10, 16, 23, 26, 34, 35, 46, 53, 62, 75, 77, 79, 81, 87, 88, 91, 100, 101, 113, 114, 117, 118, 119, 122, 123, 127, 128, 133, 134, 146, 153, 164, 167, 181, 186, 191, 224, 229, 232, 233

	((
	12, 15, 28, 31, 38, 43, 50, 60, 65, 76, 85, 89, 94, 97, 108, 115, 120, 121, 122, 129, 130, 139, 140, 145, 152, 154, 203, 206, 222, 228, 234, 235




Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge-Based
	Practice part 3, 4, 5, 6, 10, 13 and SURE 12 part 2, 4, 8, 10, 11, 12

	Comprehension-Based
	Practice part 1, 2, 4, 5, 8, 9 and SURE 12 part 1, 3, 6, 9, 10, 11

	Application-Based
	1.
Find the value of S in case u = 2.5 ms–1, a = 12 ms–2 and t = 7.5 sec. 

2.
Express the numbers 928288000 and 0.8928700 in scientific notation. 

3.
Find vernier constant if the smallest division of the main schle is 1 mm and the number of vernier scale division is 9.

4.
Suppose you are measuring the thickness of a coin. Main scale reading is x cm, least count is 0.01 cm and instrumental error is y mm. Now show the procedure you are going to follow. 

5.
Suppose, you are given a small cylindrical vase made of steel. Find the volume of the vase. 

	Higher Order-Based
	1.
Measuring the thickness of a wire goes in vain if least count is ignored. Judge the statement.
2.
Measuring the length of a rod goes in vain if Vernier constant is ignored. Judge the statements.
3.
Physics is at the same time a science of creation and destruction. Elucidate the statement.

4.
Physics is called the science of all sciences. How far do you argee? Give reasons.
5.
Medical Science will reach a standstill if it is bereft of the contributions of physics. Highlight the comment.
6.
Units are not less important than quantities. Evaluate the statement with suitable references.
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Textual General Questions with Answer





Textual Essay-Type Creative Questions with Answers


These questions can be termed as sample questions. Read the passage/Take a deep look to the figure as well as the questions so that your answer becomes lucid and incisive.
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Textual Creative MCQs with Answers


Go through all the information relating to each question attentively that will prepare you for answering the relevant MCQs.





( Ans
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Fig. (b)





241 Multiple Choice Questions ( 152 General MCQ ( 63 Multiple Completion Based ( 26 Situation Set Based


13 Creative Questions  ( 1 Exercise Question ( 3 Class work ( 4 Complied by Master Trainer: Essay-Type Creative Questions with Answer ( 5 Question Bank





( Ans





Creative MCQs with Answer ( Complied by Master Trainer


Pay your earnest attention to the topic-related information for making your concept clear.
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Slide calipers is one of the tools with which we measure small length accurately. The Vernier scale attached with the slide calipers ensures this accuracy.




































































Essay-Type Creative Questions with Answers ( Compiled by Master Trainer


These questions will lead your to cope up with any difficult exercise on the whole chapter. Go through all these questions and share with your classmates.





Suggestion: Highway Ensuring a Brilliant Figure (  


It is not that you will find all these questions common but the practice of these questions will certainly guide you in solving different and difficult question patterns.








Revision of the Chapter at a Glance











Super Tips at a Glance (  


Application and Higher Order-Based Creative Questions








Classwork ( Essay-Type Creative Questions with Answers


Classworks promote higher thinking and to-the-point answering. Practise the questions attentively.











SURE 12 (  Comprehension-Based Creative  Questions with Answer


This part has also been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.





SURE 12 (  Knowledge-Based Creative  Questions with Answer


This part has been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.





Question Bank ( Essay-Type Creative Questions with Super-Tips  


Try these questions all by yourself. You may follow the tips in case any form of difficulty arises.
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