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PHYS 110U – Physics


1.6 Indices
The lowest factors of 2000 are 2 ( 2 ( 2 ( 2 ( 5 ( 5 ( 5. These factors are written as
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, where 2 and 5 are called bases and the numbers 4 and 3 are called indices. 
Reciprocal

The reciprocal of a number is when the index is -1 and its value is given by 1 divided by the base. Thus the reciprocal of 2 is 
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 and its value is 
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 or 0.5.
Square root
The square root of a number is when the index is
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, and the square root of 2 is written as 
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Laws of indices
When simplifying calculations involving indices, certain basic rules or laws can be applied, these are called the laws of indices. These are given below:
I. When multiplying two or more numbers having the same base, the indices are added. 
II. When a number is divided by a number having the same base, the indices are subtracted.

III. When a number which is raised to a power is raised to a further power, the indices are multiplied.

IV. When a number has an index of 0, its value is 1.

V. A number raised to a negative power is the reciprocal of that number raised to a positive power.
VI. When a number is raised to a fractional power the denominator of the fraction is the root of the number and the numerator is the power.
Now let’s try the following:
Exercise 6

1) Evaluate (a)
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; (b)
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2) Find the value of; (a)
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3) Evaluate: (a) 
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 and (b) 
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4) Simplify: (a) 
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; (b) 
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, expressing the answers in index form.
1.7 Calculations and evaluation of formulae
I. In all problems in which the measurement of distance, time, mass or other quantities occurs an exact answer cannot be given; only an answer which is correct to a stated degree of accuracy can be given. To take account of this an error due to measurement is said to exist.
II. To take into account of measurement errors it is usual to limit answers so that the result given is not more than one significant figure greater than the least accurate number given in the data.
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1.8 Evaluation of formulae
Exercise 8
1) In an electrical circuit the voltage V is given by Ohm`s Law, i.e. 
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. Find, correct to 4 significant figures, the voltage when I = 5.36 A and R =14.76 Ω.
2) Velocity v is given by 
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 If u = 9.86 m/s, a = 4.25 m/s2    and t = 6.84s, find v, correct to three significant figures.

3) Force F Newtons is given by the formula
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, where m1 and m2 are masses, d their distance apart and G is a constant. Find the value of the force given that G = 
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m1 = 7.36 and m2 = 15.5 and d=22.6. Express the answer in standard form, correct to 3 significant figures.
4) The time of swing t seconds, of a simple pendulum is given by 
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 Determine the time, correct to three decimal places, given that l = 12.0 and g = 9.81.

1.9 Transposition of formulae
When a symbol other than the subject is required to be calculated it is usual to rearrange the formula to make a new subject. This rearranging process is called transposing the formula or transposition.
In-Class Examples

Example 1: Transpose the formula M = Fd to make d the subject.

Example 2: Transpose the formula
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Example 3: Transpose the formula 
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 to make r the subject.
Now let’s try the following exercise:


Exercise 9

a. Make the symbol indicated in the subject of each of the formulae shown and express each in its simplest form.

b. 
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c.  
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d.  
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e. 
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f. 
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2) The final length, l2 of apiece of wire heated through θ° C is given by the formula 
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. Make the co-efficient of expansion, 
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3) A formula for the distance moved by a body is given by:
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 Rearrange the formula to make u the subject.

4) A formula for kinetic energy is
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. Transpose the formula to make v the subject.

5) Given 
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, find g in terms of t, l and ∏.

6) If 
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, express d in terms of a, c and e.

7) If 
[image: image33.wmf]b

b

a

+

=

1

, make b the subject of the formula.
Exercise 7


Evaluate the following,  correct to 4 significant figures:


(a) 4.7826 + 0.02713;         (b) 17.6941 – 11.8762.


Evaluate the following, correct to 4 decimal places:


(a) 46.32 ( 97.17 ( 0.01258;      (b)� EMBED Equation.3  ���.
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