Tutorial Lesson 2

Date: 17-5-2000

Notes and Exercises

Percentage

A) Percentage

A percentage is a fraction with denominator equal to 100.

e.g. 24​/100 is percentage and is written as 24%.

   Similarly, 3.5/100 = 3.5%, 102/100 = 102%.

A percentage can be expressed as a decimal and vice versa.

e.g. 37% = 37/100 = 0.37

   1.05 = 105/100 = 105%

A percentage can also be expressed as a fraction with denominator other than 100 and vice versa.

e.g. 25% = 25/100 = 1/4
   1/2 = 50/100 = 50%
Example 1

a) What percentage of 4 is 3?

b) What number is 12% of 40?

c) 30% of what number is 15?

Example 2

45% of the students in a school are boys. If there are 405 boys, find the number of girls in the school.

Ex. 1

a) What is x% of $y?

b) P is 10% smaller than Q and Q is 10% greater than R. Express P as a percentage of R.

B) Percentage Change

a)(i)  If y is increased to z,

       then increase % = z-y/y x 100%

(ii) If y is decreased to x,

then decrease% = y-x/y x 100%.

Note: The original value y is taken as the denominator.

b)(i)  If a increased by n%

      then new value = a(1+n%)

(ii) If a is decreased by n%

then new value = a(1-n%)
Example 3

The base of a parallelogram is increased by 20% and its height is decreased by 10%. What is the percentage change in area?

Ex.2

a) If 40 is increased to 50, find the percentage increase in value.

b) If 50 is decreased to 40, find the percentage decrease in value.

C) Profit and loss

If an article is sold such that the selling price(S.P.) is greater than the cost price (C.P.), then a profit is made.

Profit = selling price – cost price

Profit%= profit/cost price x 100%

On the other hand, if an article is sold such that the selling price is less than the cost price, then a loss is made.

Loss = cost price – selling price

Loss%= loss/cost price x 100%

Note: The profit and loss percentages are calculated on the cost price
Example 4

If a merchant sells a calculator, at $119, then he will lose 15%.

a) What’s the cost price of the calculator?

b) At what price must he sell it to gain 15%?

Example 5

An article is marked up at 20% of the cost price and it is sold at a discount 10% on the marked price. Find the percentage gain.

Ex.3

a) If a typewriter is sold at $2 430, the merchant loss 10%. At what price must he sell it to gain 10%?

b) Two articles in a shop priced $50 and $40 are each reduced by $10 in a sale. What is the percentage discount of each?

D) Simple interest and Compound interest

If P = the principal (本金),

r% = rate percent of interest per unit time (利率),

n = number of period of time(時期),

I = interest (simple or compound) (單或複利息)

Amount = Principal + Interest

a) Simple Interest

Simple interest = P x n x r%

Amount at simple interest = P + I







= P(1 + nr%)

b) Amount a compound interest = P(1 + r%)n
Compound interest = Amount – Principal

Note: If $P is invested at r% per annum (p.a.) fir n years, then the total compound interest

(i) payable yearly = P(1 + r%)n
(ii) payable half-yearly = P(1 + r/2%)2n
(iii) payable quarterly = P(1 + r/4%)4n and so on.

Example 6

Find the difference between the simple interest and compound interest on $2 000 for 3 years at 10% p.a.

Example 7

Find the sum of money which will amount to $1 000 in 2 years at 8% p.a. compound interest. Give your answer correct to the nearest dollar.

Example 8

Is what time will a sum of money double itself at 15% p.a. compound interest?

Example 9

A sum of money is invested 8% p.a. compound half-yearly. If the total amount is $30000 at the end of 2 years, what is the sum of money originally invested? Give the answer to the nearest dollar.

Ex.4


a) If a sum of money is amounted to $3392 after 1 year and $3584 after 2 years at simple interest. Find the sum of money and the rate of interest.

c) How much is the principal if the difference between the interests in the third year and fourth year at 12% p.a. compounded interest is $758? (Give the answer to the nearest ten.)

E) Growth and Depreciation

a) Growth

The formula for growth is similar to the formula for compound interest. 

If a value P is increases at a rate of r% per period of time, then the new value at the end of n period of time is given by

New value = P(1 + r%)n
b) Depreciation

If a value P is decreases at a rate of r% per period of time, then the new value at the end of n period of time is given by

New value = P(1 - r%)n
Example 10

The population of a town is $134 000；six years ago, its population was 100 000.

a) Find the annual growth rate. ( assume that it is constant.)

b) Estimate the population to the nearest thousand after sic years.

Ex. 5

The number of bacteria in a sample grows at the rate of 10% per hour. There are 1 million of bacteria at first. If the growth factor is constant, find the number of bacteria after 5 hours.

