
Physics 

Class XI 

Units and Measurements 

Assignment 1 

 

Dimensional analysis 

1. If the units of energy, force and velocity are 50 J, 5 N and 2m/ s, what will be unit of mass, length and time? 

2. The units of power, force and time are 1 kW, 1kN and 1 milli second. Find the unit of mass and length. 

3. What will be the value of G in CGS units if in SI units it is 6.67 × 10-11 m3 kg-1 s-2 

4. What will be the dimensions of a/b in the relation E= b-x2/ at, where E is energy, x is distance and t is time.  

5. In the relation h= 2Tcos α/ r2ρg, where h is the height, T is surface tension ρ is density and r is the radius of a 

capillary tube, α is angle of contact and g is acceleration due to gravity. Verify the correctness of the equation.  

6. Give one example each of physical quantities which have SI unit but no dimensions, which neither have unit nor 

dimension. 

7. Acceleration due to gravity is 10m/s2. Determine its value in cm/minutes2. 

8. If the units of force and length, each are doubled then how many times the unit of energy, Surface tension and 

stress be affected?   

9. If velocity, density and frequency are taken as fundamental quantities, what will be the dimensions of linear 

momentum and surface tension? 

10. If velocity, acceleration and force are chosen as fundamental units, what will be the dimensions of linear 

momentum, angular momentum and Young’s modulus of elasticity? 

11. A piece of lead has a mass of 23.94g and a volume of 2.10 cm3. Calculate the density in SI units. 

12. If force, length and time are fundamental quantities, determine the dimensions of mass. 

13. Check the dimensional correctness of the following equation – 

ρ=      3g 

      𝟒 𝝅𝑹 𝑮 

14. If the mass (m) of a stone depends on velocity (v), ρ (density of water) and g, find the expression for mass.  

15. Determine the expression for centripetal force if it depends on mass m, radius r and speed v of the object. 

16. Obtain an expression for the height to which a fluid of density ρ and surface tension T will rise in a capillary 

tube of radius r. Given hα1/r 

17. E, m, l and G denote energy, mass, angular momentum and gravitational constant respectively. Determine the 

dimensions of EL2 / m5G2 

18. As H(heat)depends on I, R and t, determine its formula with the help of dimensional analysis.  

19. Find the dimensional formulae for the following physical quantities:           

a) Torque      

b) Coefficient of Viscosity 

c) Voltage 

20. A large fluid star oscillates in shape under the influence of its own gravitational field. Using dimensional 

analysis, find the expression for period of oscillation (T) in terms of radius of star (R), mean density of fluid (ρ) 

and universal gravitational constant (G).   

21. Young’s modulus of steel was calculated to be 18 X 10 12N/m2. Express it in CGS units. 

22. If energy E is proportional to mass m and c, the speed of light, determine the relation in these quantities using the 

concept of dimensions.  

23. If force (F) acceleration (A) and time (T) are taken as fundamental units, then find the dimension of energy. 

24. Find the dimensions of latent heat and specific heat? 

25. . Determine  which of the following are dimensionally correct-  



          (i) Pressure = Energy per unit volume 

          (ii) Pressure = Momentum ´ volume ´ time 

Error Analysis 

1. If P= c3b2/ cd, and percentage error in c, b,d are 1%,2 % and 3 % respectively, calculate the % error in P. 

2. A force of (2500+-5) is applied over an area of (0.32+-0.02) m2. Calculate the error in the measurement of 

pressure.  

3. . To find the value of g, the following measurements were made- length l of thread l= 100 +- 0.2) cm and 

time period of oscillation t= (2+- 0.1) s. Find the % error in the measurement of g. 

4. If two resistors of resistance R1 = (5 ± 0.2) Ω and R2 = (10 ± 0.5) Ω are connected, (i) in series; (2) in 

parallel. Find the equivalent resistor in each case in terms of % error.  

5. The force acting on an object of mass m travelling at velocity v in a circle of radius r is F= mv2/r. The 
measurements recorded as m m  3.5kg  0.1kg 

 v 20m / s 1m / s r  12.5m  0.5m Find the maximum possible fractional and percentage 

error in the measurement of force.  

6. A student performed an experiment and found following values of the refractive index of a liquid: 

1.29, 1.33, 1.34, 1.35, 1.32, 1.36, 1.30, 1.33 

Find the mean value of refractive index, the mean absolute error, the relative error and the percentage error. 

7. For the estimation of Young’s modulus=4Mg/πd2.L/1 For the specimen of wire, following observations were 

recorded: L=2.890, M=3.00,d=0.082, g=9.81, I=0.087. Calculate the maximum percentage error in the value 

of Y and mention which physical quantity causes maximum error. 

8. Give the number of significant digits in each of the following measurements: 

a) 1278.50  

b) 7. 8.002 

c) 13. 43.050  

d) 2. 120000  

e) 8. 823.012 

f) 3. 90027.00  

g) 0.0053567  

h) 542000. 

i) 0.00730  

9. Perform the following operations giving the proper number of significant figures in the answer:  

a) 25. 23.4 x 14  

b) 28. 0.005 - 0.0007  

c) 26. 7.895 + 3.4  

d) 29. 7.895 ÷ 34  

e) 27. 0.0945 x 1.47  

f) 30. 0.2 / 0.0005  

 

 

 


