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                            FIRST YEAR PAPER PATTERN 
TOTAL TIME: 03:00 HRS              TOTAL MARKS: 85 

        OBJECTIVE PART 

Q NO 1:    MCQS  
         TOTAL MCQS=17             TIME=20 MINTS 
      

                SUBJECTIVE PART   TIME=2:40 HRS 

          SECTION A     MARKS=44 

          SHORT QUESTIONS 

Q NO 2:      MARKS (8×2=16) 
TWELVE SHORT QUESTIONS WILL BE GIVEN. ATTEMPT ANY 08 SHORT QUESTIONS 
CH 1= 2 Short Questions 
CH 2= 3 Short Questions 
CH 4= 2 Short Questions 
CH 6= 2 Short Questions 
CH 7= 3 Short Questions 
Q NO 3:      MARKS (8×2=16) 
TWELVE SHORT QUESTIONS WILL BE GIVEN. ATTEMPT ANY 08 SHORT QUESTIONS 
CH 3= 4 Short Questions 
CH 5= 4 Short Questions 
CH 8= 4 Short Questions 
Q NO 4:      MARKS (6×2=12) 
NINE SHORT QUESTIONS WILL BE GIVEN. ATTEMPT ANY 06 SHORT QUESTIONS 
CH 9  = 3 Short Questions 
CH 10 =2 Short Questions 
CH 11 =4 Short Questions 

        SECTION B   MARKS (8×3=24)  

             LONG QUESTIONS 

FIVE LONG QUESTIONS WILL BE GIVEN. ATTEMPT ANY 03 LONG QUESTIONS 
Q NO : 5 From CH 2 & CH 3       
(a) LONG QUESTION (MAY FROM CHAPTER 2 OR 3)   MARKS=05 
(b) NUMERICAL QUESTION (MAY FROM CHAPTER 2 OR 3)   MARKS=03 
Q NO : 6 From CH 4 & CH 8       
(a) LONG QUESTION (MAY FROM CHAPTER 4 OR 8)    MARKS=05 
(b) NUMERICAL QUESTION (MAY FROM CHAPTER 4 OR 8)   MARKS=03 
Q NO : 7 From CH 5 & CH 6          
(a) LONG QUESTION (MAY FROM CHAPTER 5 OR 6)    MARKS=05 
(b)  NUMERICAL QUESTION (MAY FROM CHAPTER 5 OR 6)   MARKS=03 
Q NO : 8 From CH 7 & CH 9       
(a) LONG QUESTION (MAY FROM CHAPTER 7 OR 9)    MARKS=05 
(b) NUMERICAL QUESTION (MAY FROM CHAPTER 7 OR 9)   MARKS=03 
Q NO : 9 From CH 10 & CH 11       
(a) LONG QUESTION (MAY FROM CHAPTER 10 OR 11)   MARKS=05 
(b) NUMERICAL QUESTION (MAY FROM CHAPTER 10 OR 11)  MARKS=03 
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             Questions from Chapter   

Q.No.1: What is science or Natural philosophy?  
Ans: The study of nature is called science or natural philosophy 
Q.No.2: Mention the branches of Science or Natural philosophy 
Ans: The study of nature is classified into two main branches 
 (i) Biological science (ii) Physical science.  
(i) Biological Sciences: The branch of science which deals with the living things is called biological 
science.  
Examples: Botany and Zoology are one of the examples of biological sciences   
(ii) Physical Sciences: The branch of science which deals with non-living things is called Physical 
science.  
Examples: Physics and chemistry are one of the examples of biological sciences  
Q.No.3: Define physics and also mention its some important branches? 
Ans:  
Definition: The branch of science which deals with the study of matter, energy and their relationship 
is called physics. It is branch of physical science. 
Branches of Physics:  Its important branches are given below 

(i) Solid state physics 
(ii) Mechanics 
(iii) Thermodynamics 
(iv) Nuclear physics 
(v) Optics 
(vi) Electromagnetism 
(vii) Atomic physics 
(viii) Molecular physics 
(ix) Space physics 

Q.No.4: What are the main frontiers of fundamental science?  
Ans: There are main three frontiers of fundamental science 

(i) World of extremely large things such as universe itself 
(ii) World of extremely small things such as protons, electrons, neutrons  
(iii) World of middle sized things such as molecules, earth  

Q.No.5: What do you mean by physical quantities?  
Ans: All the measureable quantities are called physical quantities.  
In other words, the foundation of physics is totally based upon the physical quantities in terms of which 
Laws of physics are expressed 
Examples: For example vectors and scalars are physical quantities     
Q.No.6: Explain the types of physical quantities?  
Ans: Physical quantities are divided into two types  

(i)  Base quantities 
(ii)  Derived quantities.  

Base quantities: The quantities which are not defined in terms of other quantities are called base 
quantities.  
Example: Mass, length, time are base quantities  
Derived quantities:  The quantities which are defined in terms of base quantities are called derived 
quantities.  
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Examples: Velocity, acceleration, force are derived quantities  
Q.No.7: What are the characteristics of ideal standard?  
Ans: There are two characteristics of deal standard 

(i) Accessible  
(ii) Invariable  

Q.No.8: How many kinds of units build up the system international (SI)?  
Ans: The system international (SI) is build up from three kinds of units. 
(i) Base units (ii) Supplementary units (iii) Derived units 
Base units: The units which are not expressed in terms of other units are called base units.  
Examples: There are seven base units such as meter, kilogram, second, ampere, Kelvin, candela and 
mole. 
Supplementary units: The General Conference on Weights and measures has not yet classified either 
in base units or derived units. These SI units are called Supplementary units. They have two kinds 
Radian and Steradian. 
Derived units: The units which are expressed in terms of other units are called derived units 
Examples:  Newton, Joule, Pascal’s etc are examples of derived units  
Q.No.9: Define the terms radian and steradian?  
Ans: 
Radian: A plane angle between two radii of a circle which cut off on the circumference an arc equal 
to the length of radius is called radian. 
Its 2D angle which is represented in diagram  

 
Steradian: The three dimensional solid angle subtended at the centre of a sphere by an area of its 
surface equal to the square of radius is called steradian. It is represented below 
 

 
Q.No.10: What is scientific notation?  
Ans:  
Definition: The numbers are expressed in standard form means in powers of ten is called scientific 
notation. 
Example: Number 134.7 should be written as 1.347×102 and 0.0023 should be expressed as 2.3×10-3  
Q.No.11: What are the conventions for indicating units?  
Ans: Following points must be kept in mind while units 
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(i) Full name of unit will not begin with capital letter even name after the scientist e.g 

newton , pascal, joule etc 

(ii) Symbol of unit name will be capital if it is on scientist name such as N for Newton 

(iii) Prefixes should be written without any space like 1 mm 

(iv) Combination of units is written each with one space. For example newton meter  is 

written as N m 

(v) Compound prefixes are not allowed. For example 1µµF is written as 1pF 

(vi) When there is power on base units, then this power applies to whole multiple not the 

base units only. Like 1km2= 1(km)2=1×(103m)2=1×106 m  

(vii) During practical work, measurements can be calculated in most convenient unit. But 
before final result, all measurement must be converted to SI units 

Q.No.12: Mention the reasons by which the error may occur in the measurement?  
Ans: The error in the measurement may occur due to the following reasons  
(i) Inexperience of a person 
(ii) Faulty apparatus 
(iii) Inaccurate method 
Q.No.13: Explain the types of errors?  
Ans: There are two major types of errors. (i) Random error (ii) Systematic error 
Random error: 
Random error is said to be occur when repeated measurements of the quantity give different values 
under same conditions.   
How it can be removed?  
It can be removed by taking the average of values. 
Systematic error:  
Systematic error is mostly occurred due to the fault in apparatus. It may occur due to zero error of 
instrument, poor calibration of instrument of incorrect marking etc.  
How it can be removed? 
 It can be removed by comparing the instruments with another which is known to be more accurate. 
Q.No.14: Define significant figures?  
Ans: In any measurement, the accurately known digits and the first doubtful digit are called 
significant figures.  
Examples: 
Digits 1 to 9 are significant figures. Zero may or may not be significant.   
Q.No.15: Define the terms precision and accuracy?  
Ans:  
Precision:  
A precise measurement is that which has less value of absolute error. Precision of the measurement 
is determined by the instrument or device being used.  
Accuracy:  
 An accurate measurement is that which has less fractional/percentage error. Accuracy of 
measurement depends upon fractional uncertainty in the measurement-  
Q.No.16: What is principle of homogeneity?  
Ans: The principle which shows the correctness of equations according to dimensions on both sides is 
called principle of homogeneity.  
For example we can prove that first equation of motion have same dimensions on both sides   
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Exercise Questions 
Q.No.1.1: Name several repetitive phenomenon occurring in nature which could serve as time 
standards?  
Ans: Any natural phenomenon which repeats itself in regular interval of time can be used as a time 
standard. For example  

(i) Rotation of earth around the sun 
(ii) Rotation of planets in solar system 
(iii) Pulse rating  
(iv) Heart beating  
(v) Revolving of electrons around the nucleus 

Q.No.1.2: Give the drawbacks to use the period of pendulum as a time standard?  
Ans: The time period of pendulum is given as 

𝑇 = 2𝜋√
𝑙

𝑔
 

Time period of pendulum depends upon length (l) and value of (g) at any point. So following 
drawbacks are observed 

(i) As value of “g” changes at different places so it will affect the time period 
(ii) As value of length changes in different seasons due to temperature differences so it will 

affect the time period 
(iii) Air resistance may also affect the time period of simple pendulum 

So due to above drawbacks the period of pendulum cannot taken as time standard 
Q.No.1.3: Why do we find it useful to have two units for the amount of substance, the kilogram 
and the mole?  
Ans: The unit kilogram is useful where the specific amount of substance is required without 
considering the fixed amounts of molecules and atoms and the unit mole is useful where fix amount 
of atoms and molecules are required. 
Q.No.1.4: Three students measured the length of a needle with a scale on which minimum division 
is 1mm and recorded as (i) 0.2145m  (ii) 0.21m (iii) 0.214m 
Which record is correct and why?  
Ans: Least count of scale is 1 mm which can be written as 0.001 m. Therefore for this scale, accurate 
length can be measure upto three decimal points. Hence correct record is 0.214m  
Q.No.1.5: An old saying is that” A chain is only as strong as its weakest link”. What analogous 
statement can you make regarding experimental data used in a computation? 
Ans: The analogous statement regarding experimental data is following 
“A result obtained from mathematical calculation is more accurate as it has less precise reading in 
the experimental data” 
Q.No.1.6: The period of simple pendulum is measured by stop watch. What type of errors are 
possible in the time period?  
Ans: When the period of pendulum is measured by stop watch then following types of error may 
possible 
(i) Personal error  (ii) Systematic error   (iii) Random error 
Q.No.1.7: Does a dimensional analysis give any information on constant of proportionality that 
may appear in an algebraic expression? Explain  
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Ans: The dimensional analysis does not give any information on constant of proportionality because 
constant is a just a number having no units and no dimensions. For example in the formula F=6πɳrv ,  
6π is a constant having no units and no dimensions. 
 
 
Q.No.1.8: Write the dimensions of (i) Pressure (ii) Density  
Ans: 

(i) Pressure  

[𝑃] =
[𝐹]

[𝐴]
 

[𝑃] =
[𝑚][𝑎]

[𝐴]
 

[𝑃] =
[𝑀][𝐿𝑇−2]

[𝐿2]
 

[𝑃] = [𝑀𝐿−1𝑇−2] 
(ii) Density  

[𝜌] =
[𝑚]

[𝑉]
 

[𝜌] =
[𝑀]

[𝐿3]
 

[𝜌] = [𝑀𝐿−3] 
Q.No.1.9: The wavelength λ of the wave depends on the speed v of the wave and its frequency f 
knowing that        [𝝀] = [𝑳] ,      [𝒗] = [𝑳𝑻−𝟏] and   [𝒇] = [𝑻−𝟏] 
Decide which of the following is correct? 

                                                                                  𝑓 = 𝑣𝜆    or      𝑓 =
𝑣

𝜆
 

Ans: 
 Decision for 𝒇 = 𝒗𝝀   
        [𝑓] = [𝑣][𝜆] 
                                                                                [𝑇−1] = [𝐿𝑇−1][𝐿] 
                                                                                [𝑇−1] = [𝐿2𝑇−1] 

This equation is not correct 

Decision for 𝒇 =
𝒗

𝝀
   

      [𝑓] =
[𝑣]

[𝜆]
 

       [𝑇−1] =
[𝐿𝑇−1]

[𝐿]
 

[𝑇−1] = [𝑇−1] 
This equation is correct 
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Numerical 
Q.No.1.1: A light year is a distance light travel in one year. How many meters are there in one light 
year(speed of light=3.0×108 m/s) 
Solution:  
We know that       𝑆 = 𝑐𝑡 

               𝑡 = 1 𝑦𝑒𝑎𝑟 = 1 × 365 × 24 × 60 × 60 𝑠 
𝑡 = 1 𝑦𝑒𝑎𝑟 = 3.15 × 107 𝑠 

So               𝑆 = 3 × 108 × 3.15 × 107𝑚 
 
Q.No.1.2:  
(a) How many seconds are there in 1 year? 
Solution        1 𝑦𝑒𝑎𝑟 = 365 𝑑𝑎𝑦𝑠        

                       1 𝑦𝑒𝑎𝑟 = 1 × 365 × 24 × 60 × 60 𝑠 
 
  
(b) How many nanoseconds are there in 1 year? 
Solution:  
As we know that             1 𝑦𝑒𝑎𝑟 = 1 × 365 × 24 × 60 × 60 𝑠 

1 𝑦𝑒𝑎𝑟 = 3.15 × 107 𝑠 
             1 𝑦𝑒𝑎𝑟 = 3.15 × 107 × 109𝑛𝑠 

 
     

(c) How many years in one second? 
Solution:  
As we know that              1 𝑦𝑒𝑎𝑟 = 3.15 × 107𝑠 

1

3.15 × 107
 𝑦𝑒𝑎𝑟𝑠 = 1𝑠 

 
 
Q.No.1.3: The length and width of a rectangular plate are measured to be 15.3 cm and 12.80 cm 
respectively. Find the area of the plate 
Solution:    𝑙 = 15.3 𝑐𝑚    𝑤 = 12.80 𝑐𝑚 
We know that area of rectangle is written as 

𝐴 = 𝑙 × 𝑏 
          𝐴 = 15.3 𝑐𝑚 × 12.80 𝑐𝑚 

𝐴 = 195.85 𝑐𝑚2 
As the least significant figures in the give data are three so answer must be upto three significant 
figures.  
So        
Q.No.1.4: Add the following masses given in kg upto appropriate precision 2.189, 0.089 , 11.8 and 
5.32 
Solution:                  2.189 kg 
                 11.8     kg 
       0.089 kg 
       5.32   kg 
             ------------- 

𝑆 = 9.5 × 1015𝑚 

1 𝑦𝑒𝑎𝑟 = 3.15 × 107 𝑠 
 

1 𝑦𝑒𝑎𝑟 = 3.15 × 1016 𝑛𝑠 

1 𝑠 = 3.1 × 10−8𝑦𝑒𝑎𝑟𝑠 
 

𝐴 = 196 𝑐𝑚2   
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      19.398 kg 
As the least places after decimal places in given values is one. So answer must be in one decimal 
place 

 

Q.No.1.5: Find the value of ‘g’ and its uncertainty using 𝑻 = 𝟐𝝅√
𝒍

𝒈
 form the following 

measurements made during an experiment. 
Length of simple pendulum 𝒍 = 𝟏𝟎𝟎 𝒄𝒎 
Time for 20 vibrations=40.2 s 
Length was measured by a meter scale of accuracy upto 1 mm and time for stopwatch of accuracy 
upto 0.1 s. 
Solution:    𝑔 =? 
𝑙 = 100 𝑐𝑚 = 1𝑚          𝐿. 𝐶 = 1 𝑚𝑚 = 0.001 𝑚            
𝑡 = 40.2 𝑠                         𝐿. 𝐶 = 0.1 𝑠 

𝑇 =
𝑡

𝑛𝑜.𝑜𝑓 𝑣𝑖𝑏
=

40.2

20
𝑠 = 2.01 𝑠                    𝑒𝑟𝑟𝑜𝑟 =

𝐿.𝐶

𝑛𝑜.𝑜𝑓 𝑣𝑖𝑏
=

0.1

20
𝑠 = 0.005𝑠 

Value of g: 
Time period of pendulum is given as 

𝑇 = 2𝜋√
𝑙

𝑔
 

By squaring on both sides, we get 

𝑇2 = (2𝜋√
𝑙

𝑔
)2 

𝑇2 = 4𝜋2
𝑙

𝑔
 

𝑔 =
4𝜋2𝑙

𝑇2
 

𝑔 =
4(3.14)2(1)

(2.01)2
 𝑚𝑠−2 

𝑔 = 9.76 𝑚𝑠−2 

Percentage error of length: 

%𝑎𝑔𝑒 𝑒𝑟𝑟𝑜𝑟 𝑜𝑓 𝑙 =
0.001

1
× 100% = 0.1% 

%𝑎𝑔𝑒 𝑒𝑟𝑟𝑜𝑟 𝑜𝑓 𝑇 =
0.005

2.01
× 100% = 0.249% 

%𝑎𝑔𝑒 𝑒𝑟𝑟𝑜𝑟 𝑜𝑓 𝑇2 = 2 × 0.249 = 0.498% 
𝑇𝑜𝑡𝑎𝑙 𝑒𝑟𝑟𝑜𝑟 = 0.1% + 0.498% = 0.598% 

 

𝑔 = 9.76 𝑚𝑠−2 ± 0.598% 

𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑒𝑟𝑟𝑜𝑟 𝑜𝑓 𝑔 =
0.598

100
× 9.76 = 0.06𝑚𝑠−2 

 

Thus  
 
 
 
 

Q.No.1.6: What are dimensions and units of gravitation constant G in the formula 𝑭 = 𝑮
𝒎𝟏𝒎𝟐

𝒓𝟐 ?   

Solution:  

As force is given as     𝐹 = 𝐺
𝑚1𝑚2

𝑟2
 

By re-arranging equation 

𝐺 =
[𝐹][𝑟2]

[𝑚1][𝑚2]
 

𝐺 =
[𝑀𝐿𝑇−2][𝐿2]

[𝑀][𝑀]
 

𝐺 = [𝑀−1𝐿3𝑇−2] 
Units: 

Units of G are Nm2/kg2 

Q.No.1.7: Show that expression 𝒗𝒇 = 𝒗𝒊 + 𝒂𝒕 is dimensionally correct where 𝒗𝒊 is the velocity at 

t=0, a is acceleration and 𝒗𝒇 is the velocity at time t   

Solution:  

[𝑣𝑓] = [𝑣𝑖] + [𝑎][𝑡] 

19.4 kg 

𝑔 = 9.76 ± 0.06 𝑚𝑠−2 
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[𝐿𝑇−1] = [𝐿𝑇−1] + [𝐿𝑇−2][𝑇] 

[𝐿𝑇−1] = [𝐿𝑇−1] + [𝐿𝑇−1] 

[𝐿𝑇−1] = 2[𝐿𝑇−1] 
As 2 is constant so above equation is dimensionally correct   
Q.No.1.8: The speed of the sound waves through a medium may be assumed to depend on 
(a) density ρ of the medium and(b) its modulus of elasticity E which is ratio of stress to strain. 
Deduce by the method of dimensions, the formula of speed of sound 
Solution:  
Suppose speed  of sound depends on some power of ρ say ρa and some power of E say Eb 

Thus  
𝑣 ∝  𝜌𝑎𝐸𝑏 

[𝑣] = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 [𝜌𝑎][𝐸𝑏] − −(𝑖) 

[𝜌] =
[𝑚]

[𝑉]
 

[𝜌] =
[𝑀]

[𝐿3]
= [𝑀𝐿−3] − −(𝑖𝑖) 

[𝐸] =
[𝑠𝑡𝑟𝑒𝑠𝑠]

[𝑠𝑡𝑟𝑎𝑖𝑛]
=

[𝐹
𝐴⁄ ]

[∆𝑙
𝑙⁄ ]

 

[𝐸] =
[𝑀𝐿𝑇−2

𝐿2⁄ ]

[𝑛𝑜 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛]
= [𝑀𝐿−1𝑇−2] − −(𝑖𝑖𝑖) 

By putting the values of eqs (ii) and (iii) in (i), we get 
[𝐿𝑇−1] = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 [𝑀𝐿−3]𝑎[𝑀𝐿−1𝑇−2]𝑏 
[𝐿𝑇−1] = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 [𝑀𝑎𝐿−3𝑎𝑀𝑏𝐿−𝑏𝑇−2𝑏] 

[𝐿𝑇−1] = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 [𝑀𝑎+𝑏𝐿−3𝑎−𝑏𝑇−2𝑏] 
[𝑀𝑜𝐿1𝑇−1] = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 [𝑀𝑎+𝑏𝐿−3𝑎−𝑏𝑇−2𝑏] 

By comparing powers of T we get       −2𝑏 = −1      

𝑏 =
1

2
 

By comparing powers of M we get                    𝑎 + 𝑏 = 0     

𝑎 + (
1

2
) = 0 

𝑎 = −
1

2
 

By putting values of a and b in equation (i), we get 

𝑣 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝜌−1/2𝐸1/2 

𝑣 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 √
𝐸

𝜌
 

Q.No.1.9: Show that famous Einstein equation E=mc2 is dimensionally correct? 
Solution:  

[𝐸] = [𝑚][𝑐]2 
[𝐹][𝑑] = [𝑚][𝑐]2 

[𝑀𝐿𝑇−2][𝐿] = [𝑀][𝐿𝑇−1]2 
[𝑀𝐿2𝑇−2] = [𝑀𝐿2𝑇−2] 

Q.No.1.10: Suppose we are told that the acceleration of a particle moving in a circle of radius r with 
uniform speed v is proportional to some power of r say rn and some power of v say vm, determine 
the some powers of r and v?    
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Solution:  
Acceleration of the particle is given as 

𝑎 ∝  𝑟𝑛𝑣𝑚 
[𝑎] = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 [𝑟]𝑛[𝑣]𝑚 − −(𝑖) 

[𝐿𝑇−2] = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 [𝐿]𝑛[𝐿𝑇−1]𝑚 − −( 
[𝐿𝑇−2] = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 [𝐿𝑛𝐿𝑚𝑇−𝑚] 
[𝐿𝑇−2] = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 [𝐿𝑛+𝑚𝑇−𝑚] 

By comparing powers of T we get                      −𝑚 = −2      
𝑚 = 2 

By comparing powers of L we get                    𝑛 + 𝑚 = 1     
𝑛 + 2 = 1 

𝑛 = −1 
Hence    
 
 
 

𝑚 = 2 
 

𝑛 = −1 
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