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Units and Dimension-2        Assignment

1.  Find the dimensions of the quantity q from the expression T = 2 π √ m l3

3Yq
 , where T is time 

period of a bar of length l, mass m and Young’s modulus Y.
2.   An artificial satellite of mass m is revolving in a circular orbit around a planet of mass M and 

radius R. If  the radius of the orbit of satellite be r, then period of satellite is

T=
2 π
R

 √ r3

g
 

Justify the relation using the method of dimensions.
3.  The heat produced in a wire carrying an electric current depends on the current, the resistance 

and the time. Assuming that the dependence is of the product of powers type, guess an eqn. 
between these quantities using dimensional analysis. The dimensional formula of resistance is 
ML2 A -2 T-3 and heat is a form of energy.

4.  Write the dimensions of a and b in the relation 

                 P= b−x2

at
 

where P is power, x is distance and t is time.
5. In Vander Wall’s equation 

                                          (P + 
a

V 2 )(V-b)=RT,

What are the dimensions of a and b? Here, P is pressure, V is volume, T is temperature and R is
gas constant.

6.  Check the correctness of the relation: 

v=
πp(a2

−x2
)

2 lղ
,

Where v is velocity, P is pressure difference, a is radius of tube, x is distance from the axis of 
tube, ղ is coeff. of viscosity and l is length of the tube.

7.  Using the method of dimensions, derive an expression for rate of flow (V) of a liquid through
a pipe of radius (r) under a pressure gradient (P/l). Given that V also depends on coefficient
of viscosity (ղ ) of the liquid.

8.  The temperatures of two bodies measured by a thermometer are : t1 = 40°C ± 0.2°C and t2 = 
50°C ±  0.5ºC. Calculate the temperature difference and the error there in.
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9.  For the estimation of Young’s modulus :  

Y=
4 Mg L

π d2l
   for a wire , following observations were recorded. L = 2.890, M = 3.00,

d = 0.082, g = 9.81, I = 0.087. Calculate maximum percentage error in Y. Which physical quantity
causes maximum error ?

10.  A physical quantity Q is given by   Q=
A2B3 /2

C4 D
1
2

 . The percentage error in A, B, C and D are 

1%, 2%, 3% and 4% respectively, What is the percentage error in X ?
11.  5.74 g of a substance occupies 1.2 cm3. Express its density by keeping the significant figures in 

View.
12.  Write down the number of significant figures in the following : 

(i) 0.039       (ii) 2.000   (iii)  0.050   (iV) 3.08 x 106 
                                                                                             {Ans: (i) two  (ii) four  (iii)   two   (iv) three}

13.  Round off to three significant digits 
(i) 0.03927 kg     (ii)  4.085 x 108 s.

14.  To find the value of ‘g’ by using a simple pendulum, the following observations were made :
Length of the thread, I = (100 ±  0.1) cm
Time period of oscillation, T = (2 ±  0.1) s

Calculate the maximum permissible error in measurement of ‘g’. Which quantity should be 
measured more accurately and why?

15.  Which of the following measurements is most accurate and which is most precise:
(i) 4.00mm (ii) 4.00cm (iii) 4.00m  (iv) 40.00 m ? 

16.   Find the value of 20J on a system which has 1kg , 20 cm and ½  minute as fundamental units.
{4.5 x 105 new units}

17.  If dimensions of length are expressed as GX
 Cy  hz  where G ,C and h are universal gravitational 

constant ,speed of light and Planck’s constant respectively , find the values of x , y & z .
(Given E= h ν )

18.  A voltmeter having least count 0.1 V and an ammeter having least count 0.2 A are used to 
measure the potential difference across the ends of a wire and current flowing through the wire 
respectively. If the reading of voltmeter is 4.4 V and reading of ammeter is 2.2 A, then find        (i)
the resistance of wire with maximum permissible error and (ii) maximum percentage error. 

                                         { R = ( 2.0 ±  0.2)ohm Max. percentage error = 
∆ R
R

 X 100 = 11.4 %

}
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