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UNITS AND DIMENSIONS 

Fill in the blanks 

1.a. 1 AU = 1.5 x 10
8
 Km                         C=3x10

8
 m/s                               C= ___________Au/s 

   b. Number of sig: figures           Breadth = 2.01 Cm             length = 1.00m      in area = ________ (½ x 2 = 1) 

 

2. a.  What is percentage error? 

    b) A physical quantity P is related to 4 observables a, b, c as P
3
 = a

3
 b

2
 /c.d  The percentage error of   

measurement in a,b,c & d are 1% 3% 4% & 2% respectively. What is the % error in the quantity P? (2 Scre) 

 

3. Velocity of sound (V) depends on (ρ) and modules of elasticity (E). Dimensional formula for E is ML
-1

T
-2 

a. What is principle of homogeneity of dimension? (1) 

b. Using principle of homogeneity arrive at an expression for velocity of sound. (2) 

 

4. Match the following. (4×1/2 = 2) 

A B 

a) Force M
0
L

0
T

-1
 

 

b) Angular Velocity M
1
L

1
T

-1
 

 

c) Velocity M
1
L

1
T

-2
 

 

d) Momentum M
0
L

1
T

-1
 

 

5. a) Method of dimensions can be used to check the correctness of equation. 

 Name Principle involved in this. (1) 

b) One student doubts the expression for kinetic energy as MV
3
 or Kinetic Energy = ½ MV

2
. How can you 

help him with the help of dimensional analysis (1) 

 

6. Which is Precise 

     a. Vernier Calipers with 10 div in a sliding scale. 

     b. Screw gauge with 100 head scale reading 

     c. a micrometer in an optical instrument with which we can measure the wavelength of light. (3) 

 

7. Pick the odd one from the following 

(a) 0.201 (b) 0.0201 (c) 2.01 (d) 0.021 (1) 

 

8 . Raju conducted an experiment with a common balance and found the mass of the ring to be 2.52g, 2.5g, 

2.51g, 2.49g and 2.54g in successive measurements. Calculate 

(a) The mean value of the mass of the ring (1) 

(b) Mean absolute error (1) 

(c) Percentage error (1) 

(d)The error in the measurement of  radius of a sphere is .2% .What is the % error in the calculation of its 

volume.(1) 

 

9. How many significant figures are there in 1.02 x 10
3
? State the corresponding rule. (1) 

 

10. Fill in the blanks (3 X ½ =1 ½ ) 

Pressure pascal ---------------- 
 

------------- m/s LT-1 

 

Acceleration m/s2 --------------------- 
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11. If x = a + bt + ct
2
 where x is in meter and t is in second, find the dimensional formula of b (1) 

 

12. Fill in the blanks 

(a) 1 Light Year=…………..m (1 score) 

(b) No of significant figures in 6.1 ×10
3
 is ……… (1 score) 

 

13. Answer the following with reasons? Give example. 

(a) Does a quantity have different dimensions in different system of units? (1) 

(b) Can a quantity have unit, but still be dimensionless? (1) 

 

14.. State the significant figures in the following: 

(a) 0.007 m2 (b) 2.64 X 1024 (c) 0.2370 g cm-3 (d) 6.230 J                         (2) 

 

15. Find the order of magnitude of your age in seconds.                               1 

b. Estimate the number of atoms in 1 cm
3
 of a solid, diameter of an atom is about 10

-10 
m.     2 

c.. If an equation is dimensionally correct, does this mean that the equation must be true? If an equation is 

not dimensionally correct does this mean that the equation can’t be true?                            2 

 

16. Length of a rectangle is 5.889 m and breadth 3.5 m. Which of the following correctly represent the total 

area of the rectangle to the correct number no. of significant figures? 

(a) 20.611 m
2
 (b) 20.6 m

2
 (c) 21. m

2
 (d) 20.6115 m

2
                                                (1) 

 

17. Velocity of sound in a medium of elasticity E and density d is given by V = E /d .  Where E is 

the elasticity of the medium and d density of medium. Check the correctness of the equation. (2) 

 

18. 2. In an experiment conducted , the mass of a body is found to be 5.32gm, 5.43gm,,5.30gm,5.60gm 

and5.55gm in successive measurements. Calculate 

a) The mean value of the mass of the body? 

b) The absolute error in each measurement? 

c) Mean absolute error? 

d) Relative error? 

e) Percentage error?                                                                          (1+1+1+1+1) 

 

19.  It is found that the centripetal force acting on a body in circular motion depends on 

(1) mass of the body(2)radius of the circular path and (3)speed of the body 

(a)Using dimensional analysis method derives the relation for centripetal force? 

b) State the principle that is used for checking the correctness of an equation? 

c) Find the dimension of coefficient of viscosity?                             (2+1+2) 

20 

 
21. Fill in the blanks 

(a) The volume of a cube of side 1 cm is equal to ................m
3
 

(b) The surface area of a solid cylinder of radius 2.0 cm and height 10.0 cm is equal to ...............(mm)
2
 

(c) A vehicle moving with a speed of 18 km h
–1

 covers...............m in 1 s 

(d) The relative density of lead is 11.3. Its density is ....g cm
–3

 or ....kg m
–3

. 

 

22. The five successive measurements of the thickness of a glass plate using screw gauge are 

1.56cm,1.55cm, 1.54cm, 1.57cm, 1.53cm, evaluate 
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(1) The mean value of thickness 

(2) The absolute error in each measurement. 

(3) The mean absolute error 

(4) the relative error 

(5) the percentage error.                                                          (5) 

 

23. Group the given physical quantities into suitable pairs according to their dimension and write the 

dimension of each pair. 

a. force b. energy c. work d. momentum e. pressure f. impulse (3) 

 

24. Group the given quantities in to suitable pairs accordings to their dimensions, mentions their dimension 

of each pair. 

Force, energy, angle, strain, stress, pressure, weight. (3 marks) 

 

25. Pick the odd one out from the following. 

a. metre b. kilogram c. candela d. Newton                     ( Score 1) 

 

26. While doing the simple pendulum experiment one of the students argued that period of oscillation of the 

pendulum depends not only on the length of the pendulum but also on the mass of the bob. 

1. Whether the opinion is true or false                                                                       ( Score 1) 

2. How will you prove dimensionally the argument.                                                 ( Score 3) 

 

27. For length measurement, following instruments are available 

• A vernier calipers of least count 0.01cm 

• A screw gauge having pitch 0.5mm and 100 divisions on circular scale 

• An optical instrument that can measure length of the order of the wavelength of visible light. If average 

wavelength of visible light is 6000A 

a) How do you distinguish accuracy and precision.                                                     (score 1)  

b) Which is the most precise instrument of the above.                                                 (score 1) 

 

28. A. Pick the odd one out from the following 

a)Kg b)second c) ampere d)candela e)impulse                                                             (score1/2) 

29.  A physical quantity ‘P’ is represented by P = a
3
b

2   
percentage error in the 

                                                                               √cd 

Measurement of a ,b ,c and d are 1 percentage, 3 percentage , 4 percentage and 2 percentage respectively. 

What is the percentage error in P?                                                                               ( score 2 ½) 

 

30. a. Method of dimension can be used to check the correctness of equations. Name the principle involved 

in this?                                                                                                                             (Score 1) 

b.One student doubts the expression for P.E as mgh or P.E=mg
2
h.How can you help him? (Score 1) 

c. The displacement y(t) of a particle depends on time according to equation y(t)=a1t -a2t
2
.What is the 

dimensions of a1and a2?                                                                                                          (score 2) 

 

31. Pick out the odd one from the following and give reason 

a) fermi, angstrom, second, parsec 

b) Mass, Electric current, Radioactivity, Temperature 

c) joule, kelvin, newton, hertz                                      (3) 

 

32. a) Name the principle which helps us in checking the correctness of equations (½) 

b) State the above principle and hence check the correctness of the equation, 

P = hρg where P is the pressure at a point h below the free surface of a liquid of density ρ and g is the 

acceleration due to gravity (1½) 

c) The error in the measurement of radius of a sphere is 0.3%. Find the possible error in volume (1)  
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33. (a) Method of dimensions can be used to check the correctness of the equations. Name the principle 

involved in this? (1) 

(b) A famous relation in physics relates moving mass m to rest mass m0 of a particle in terms of its speed v 

and the speed of light c. A boy recalls the relationship almost correctly but forgets where to put the constant 

c.    He writes m= m0 .         Guess where to put c                                            (2) 

                          (1-v
2
 )½  

 

34. a) Write the dimensional formula of  i) Specific heat capacity ii) Coefficient of viscosity (1) 

b) Write the number of significant figures in 

i) 0.007m
2
 ii) 6.320 j iii) 0.2370 g cm

-3
 iv) 2.64 x 10

20
 (2) 

c) Check the correctness of the equation S = ut + ½ at
2 

(1) 

 

35. Find the odd one out and give reason 

(a) Fermi, Angstrom, Par Sec, Second 

(b) 67.12, 0.6712, 0.06712, 0.67120 

(c) Time, Radioactivity, Electric Current, Temperature                  ( Score :3) 

 

36. a) Method of dimensions can be used to check the correctness of equations Name the principle involved 

in this (1) 

b) One student doubts the expression for kinetic energy as KE = MV
3
 or KE = ½ MV

2
 How can you help 

him ? (1)  

 

37. The length, breadth and thickness of a rectangular sheet of metal are 4.234m, 1.005m and 2.01cm 

respectively. Give the area and volume of the sheet to correct significant figures.          (3) 

 

38. 1.Pick the odd one from the following                                                       (1) 

(a)Area (b)Pressure (c)velocity (d)Momentum 

 

39. A body of mass m moves with a velocity v through a straight line. Deduce an expression for kinetic 

energy of the body using dimensional analysis.                                              (3) 

 

40. 

 
41. (a) In the area of a rectangle, Length comes twice. Or Area = L

2 
. What this 2 stands for? (1) 

(b) What are the dimensional formulae of the following? 

(i) Pressure (ii) Power (iii)Density (iv)Angle                                                                            (2) 

(c) Write the uses of dimensional equations.                                                                             (2) 

 

42. (a) Usually one didn’t get the correct value for a measured quantity in an experiment .Why? (1) 

(b) Explain different types of Errors.                                                                                        (2) 

(c) An experiment measures quantities a, b and c. x is calculated from the formula,  

x = a 
2
 b

 

        c
4 

the percentage errors in a, b and c are 1%, 2% and 3% respectively. What is the percentage error in x? (2) 

 


