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Physics

ASSIGNMENT  : UNITS AND DIMENSIONS


1.   
Differentiate between 
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   and AU 

2. 
How many times  larger is the kg from a mg?
3. 
How many quintals are there in a giga gram?
4.   
How much larger than micro second is a milli second?

5.  
Calculate the number of light years in a metre 

6.  
A LASER light beamed at the moon ,takes 2.56s to return  after reflection at the  moons surface  How   

much is the radius of lunar orbit around the earth .(C=3x108ms-1 )

7.  
In a submarine with SONAR , the time delay between the generation of a probe wave and reception of 

echo after reflection from an enemy submarine is 77.0 s .How far is the enemy submarine?

(speed  of sound in water is 1450ms-1 )

8.  
The sound wave from a source gets reflected from a mountain  and reaches the source back  after 50sec 

How far is the mountain from the source ?  (speed of sound in air is 345ms-1)

9.  
The top of a mountain makes an elevation of 30(at a point 150m away from its base. Determine the 

height of the mountain 

10.  
The top of a mountain makes an elevation of 45( at a point and an elevation of 30( at another point 30m 

away from the first point. Determine the height of the mountain.

11.  
The parallax of a heavenly body measured from two points diametrically opposite on the equator of earth 

is 1.0minute.If the radius of earth is 6400 km, determine the distance of the heavenly body from earth. Also give the answer in AU.

12.  
The thrust F developed by a rocket motor is given by F = mv +A(P1-P2), where m is the mass of fuel 

ejected per unit time ,V is the velocity of the  ejected gas ,A is the area of the nozzle,P1 and P2 are the pressures. Show that the equation given is dimensionally correct.

13.  
The time period (T)of a small drop of liquid under surface tension depends on the density(d ),  radius (r)  

and surface tension (S) .Prove that T(
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  ( hint :S is force acting per unit length)

14.  
The wave length ,( associated  with a moving electron depends on its mass m ,velocity v and  Plank’s 

constant 'h' . Prove that ( (
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15.  
The frequency (()of a vibrating segment may depend upon the applied load (T) , length (L) of the segment 

and mass per unit length (m). Prove that  ( = 
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16.  
The depth 'x' to which a bullet penetrates in a human body depends upon kinetic energy (E) of the 

bullet and coefficient of elasticity (k). Establish the relation between the quantities.

             
(Hint : unit of k is  kgm-1s-2 .)

17.   
Critical velocity (vc) attained by a body depends upon the coefficient of viscosity ((), 
density of the 

liquid  (d) and the radius of the spherical body (r). Determine the expression for vc. 

            
(Hint:: unit of  ( is kgm-1s-1).

18.  
Reynolds number N (a dimensionless quantity )depends upon density of liquid ,d the speed of liquid v, 

and coefficient of viscosity ( .Given that N is directly proportional to D, the diameter of the pipe . Show that 
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19.  
The time period (T) of a planet around the sun depends on the radius of the orbit (a), the mass of the sun 

(M) and Gravitational  constant G . Prove that-.
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20.   
Give the dimensional formula of the following quantities                        

i)    Specific gravity                      
ii)  velocity gradient   
 
iii)  work                                           

iv)  Gravitational constant                   v)  Planks constant                             vi)  power 

vii) torque                                       viii)  surface tension 

 
ix ) sin(+cos(
21.  
Give the number of significant figures in the results of the  following
 

(1) 1.62kg  +  52g                         
(2) 25.6 - 8.6                      


(3) 
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22.         
Convert

(1) Newton into dynes   


2) erg in to joule   

             
(3)  cgs  value of  Stefan's constant  (( = 5.67x10-5erg s-1 cm-2 k -4 ) to its SI value 

(4)  SI unit of  Gravitational constant in to cgs unit . 

23.        
Evaluate the  relative errors in the following  

(a)   R = R1 + R2   
If   R1 = 3 + 0.5( , R2 = 8 + 0.3(
            
(b)   L  = L2 - L1   
If   L1  = 6.3 + 0.02m ,  L2 = 9.6 + 0.04m

23.  
(i)  If  a = b+c , determine the % relative error in 'a'

          
(ii)  If  a= b-c  , determine the % relative error in 'a' 

24.  
A physical quantity p is related to four variables as 
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  .  If  the percentage errors in the 

measurements of   a, b ,c ,d are 2% ,3% ,1% , 2%  respectively ,compute  the error in p.

25  
The period of an oscillating pendulum is , 
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  , L is about 10cm and is known to 1mm accuracy 

The period of oscillation is 0.25s .The time of 100 oscillations is measured with a wrist watch of 1 s resolution . What is the accuracy in the determination of g ?

26  
Using the methods of dimension , check the correctness of the following equations 

          
 a) v = u + at 

b) s = ut + ½ at2 

c) v2 = u2 + 2as 

           
d) Sn = u + ½ a(2n-1) 
e) E = ½ mv2 

f) E = ½ I (2 

27.       
The volume of 12.48 g of a substance is 2.4 cm . Express its density in correct significant  figure.

28.      
What are units ? What is the advantage of choosing wavelength of light radiation as standard  of length 

29.       
The period of oscillation of a small drop of liquid under surface tension depends on the density (, 

          
radius r and surface tension T. Obtain the expression for the period using method of dimension . 

30.       
The following observations were made during an experiment to find the radius of curvature of a concave    

mirror using spherometer . l = 4.4 cm , h =0.065 cm . Calculate the maximum   possible error if the radius of curvature R is given by 
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31.      
The density of a cube is given by D = M/V . If the maximum error in the measurement of  mass and 

length of the cube are 3% and 2% respectively , calculate the maximum possible   error in the measurement of density .

32.  
Experiments show that the frequency n of a tuning fork depends upon the length (l ) of the  prong, 

density (d) and Young’s modulus (Y) of the material . From dimensional   considerations , find possible relation for the frequency of tuning fork .

33.      
If the error in the measurement of distance is 2%, calculate the error in the measurement of  volume .

34.       
What is the dimension of (a/b) in the relation v = a + bt where (v) is the velocity and (t) is the time taken

35.      
What is parallax ? Explain the parallax method to find the distance of a nearby star by taking  the semi 

   
major axis of earth’s orbit as basis(Neglect the movement of the star during the  year) 

36.       
In Vander  wall’s equation ( P +
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 ) ( V – b ) = RT , what are the dimensions of a and b ? 

37.       
The radius of a sphere is  measured with an error of  3% . What is the error in the measurement of 

    
the volume . 

38. 
If  velocity , v = at +bt-2 ,  what will be dimension of a/b?
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