


NCERT Chapter – 2: Units and Measurement (Except Dimension)
Precision and Accuracy : The accuracy of a measurement is a measure of how close the measured value is to the true value of the quantity. Precision tells us to what resolution or limit the quantity is measured.
Example. If the true value of measurement is 6.786, Instrument A reads as 6.8 and instrument B reads as 6.645, then instrument A is more accurate but instrument B is more precise.    
Order of Magnitude :
The order of magnitude of a quantity gives us a value nearest to the actual value of the quantity, in terms of suitable power of 10 . It gives an idea about how big or how small a given physical quantity is
· To determine the order of magnitude (x) of a number N, we express it as  N = n x 10x 			                                    If  0.5 ≤ n <5, then x will be the order of magnitude of N.
Example :
1.Measured number is 49 .Expressed in nearest power of 10 : 4.9 x 101 
Order = 1
2. Measured number is 753000 .Expressed in nearest power of 10 : 0.753 x10 6.
Order = 6.
3. Measured number is .135.Expressed in nearest power of 10 : 1.35 x 10 1 .
Order = -1.
Significant Figures
· All the non – zero digits are significant . so 14.82 has four significant figures.
· All the zeros between two non – zero digits are significant , no matter where the decimal point is , if at all . Thus 100 . 05 km has five significant figures .
· If the number is less than 1 , the zero(s) on the right of decimal point but to the left of the first non – zero digit are not significant .
· The terminal or trailing zero(s) in a number without a decimal point are not significant .For example , 86400 has three significant figures . 
· The trailing zero(s) in a number with a decimal point are significant . For example : 3.500 have four significant figures each .
· The number of significant figures does not depend on the system of units . So 16.4 cm , 0.164 m and .000164 km , all have three significant figures .
Significant Notation
A number is expressed in the power of 10 as a x 10b, where a is the number between 1 and 10, and b is any positive or negative exponent of 10 . The decimal point is written after the first digit .
For example : Length of rod is reported as 3.500 m . In scientific notation , it can be expressed as different units as
3.500 m = 3.500 x 102 cm = 3.500 x 103 mm = 3.500 x 103 km .
We retain only those zeros in the base number which are the result of a measurement . Now the power of 10 is not relevant to the determination of significant figures . Each of the above numbers has four significant figures .

Rules for Arithmetic Operations with Significant Figures
· Significant figures in the sum or difference of two numbers. 						                       In addition or subtraction , the final result should retain as many decimal places as are there in the number with the least decimal places 
· Significant figures in the product or quotient of two numbers. The final result should be reported to the number of significant figures as that of the original number with minimum number of significant figures.
Rounding off the Uncertain Digits
· Rule -1 : If the digit to be dropped is less than 5 , then the preceding digit is left unchanged . 		                         Eg : x = 6.83 is rounded off to 6.8 
· Rule – 2 : If the digit to be dropped is more than 5 , then the preceding digit is raised by one. 		                    Eg : x = 8.87 is rounded off to 8.9 
· Rule – 3 : If the digit to be dropped is 5 followed by digits other than zero , then the preceding digit is raised by one . 												                                      Eg : 17.351 is rounded off to 17.4 
· Rule – 4 : If the digit to be dropped is 5 or 5 followed by zeros , then the preceding digit is left unchanged , if it is even 													                                  Eg: x= 4.450 becomes 4.4 on rounding off . 
· Rule – 5 : If the digit to be dropped is 5 or 5 followed by zeros , then the preceding digits is raised by one , if it is odd . 													                      Eg : x = 3.750 is rounded off to 3.8.


ERROR ANALYSIS
No value in Physics perfect, every value not certain approximations. In other words every measurement is approximate due to some measurement. In measurement, we further classify errors as systematic error and  random errors.
Systematic Errors 
systematic errors are those errors that tend to be in one direction, is positive or negative 
(1) First is instrumental error that arise with error due to design of instrument, 
(2) Second is due to imperfection in technique, in this error flaw in the procedure is taken 
(3) Third is personal error that is due to lack of proper setting of apparatus by individuals carelessness 

Random Errors  
Random errors are errors which occur regularly. 

Least Count Error 
The smallest value that can be measured by the measuring instrument is called its least count.
All the readings or measured values are good only up to this value only.


Mathematical Analysis 
Most accurate measurement is assumed by taking arithmetic mean of all observations.


The magnitude of the difference between the true value of the quantity and the individual measurement value is called the absolute error of the measurement. 


A could  be positive or negative but we take average on |An|

Mean absolute error  

Relative Error  = 

Percentage Error = 
Combination of Errors
(i) Addition or Subtraction : 
Let X = A + B, where measured  value of A is A   A, and for  is   B   B


But we take maximum possible value

 

                        
We conclude that in addition or subtraction absolute errors are added. 
Hence the rule : When two quantities are added or subtracted, the absolute error in the final result is the sum of the absolute errors in the individual quantities  

(ii) Multiplication or Division
Let X = A x B, where measured  value of A is A   A, and for  is   B   B


Since product of A.B is very small hence neglected


Hence in product or quotient Relative errors are added
Hence the rule : When two quantities are multiplied or divided, the relative error in the
result is the sum of the relative errors in the multipliers. 

Now as a general Rule 
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