F.3 Mathematics

Tutorial Lesson 1

Date: 4-7-2000

Notes and Exercises

More About Percentages

1. Taxation

A. Properties Tax物業稅

Property tax is charged on rents received from properties. The property may be a piece of land, a building or a flat. The amount of tax depends on the rent received and is calculated on a yearly basis.

a) Find the annual rent received.

b) Calculate the allowance免稅額 using the formula: 

Allowance = annual rent x 18%

c) Calculate the property tax using the formula:

Property tax = (annual rent – allowance) x 161/2%

Note: (i) In b), the allowance is given for repairs and maintenance of the property and
the percentage 20% is fixed.

     (ii) The percentage 161/2% in c) is the property tax rate. In fact, the property tax 

rate may not be the same every year.

Example

If the annual rent of a building is $ 600 000, calculate the property tax payable by the owner.

Solution

Annual rent = $600 000

Allowance = $600 000 x 20% = $120 000

Property tax = ($600 000 - $120 000) x 161/2% 

          = $79 200

Ex. 

The monthly rent received by the owner of a villa is $15 000.

a) Calculate the property tax payable by the owner.

b) How much more will the owner pay for the property tax if the monthly rent is increased to $18 000?

Ans.: a) $23 760 b) $4 752

B. Profits Tax利得稅
Profits tax is changed on profits earned from a trade or business.

a) Find the gross profits總利潤

b) Find the operating expenses經營費用

i. Calculate the profits tax using one of the following formulae:

1. For corporations有限公司:

Profits tax = ( gross profits – operating expenses ) x 18%

2. For unincorporated businesses:

Profits tax = ( gross profits – operating expenses) x 161/2%

Note: the percentages 18% and 161/2% are the respective profits tax rates for corporations and unincorporated businesses. These rates may not be the same every year, these rates were 181/2% and 17% respectively.

Example

The gross profits of an unincorporated business are $350 000 while its operating expenses are $230 000. Find the profits tax.

Solution

Since the gross profits are $350 000

Operating expenses = $230 000

and profits tax = ($350 000 - $230 000) x 161/2% = $19 800

Ex.

The gross profits of a corporation are $542 800. If the profits tax rate is 17% and the operating expenses are $362 800, calculate the profits tax payable by the corporation.

Ans.: $30 600

C. Salaries Tax

Salaries tax is charged on salaries received form an employment.

i. Find the annual income.

ii. Find the allowance using Table 1

iii. Calculate the net texable income using the formula:

Net taxable income = annual income – allowance

iv. Using Table 2, calculate the salaries tax for the net taxable income 

obtained in c)

	Allowance for salaries tax

	1998/99

	Allowance

	For a single taxpayer
	$29 000

	For a married couple
	$60 000

	For the 1st child
	$11 000

	For the 2nd child
	$ 8 000

	For the 3rd child
	$ 3 000

	For the 4th to 6th​​ child
	$ 2 000  each

	For the 7th to 9th child
	$ 1 000 each

	[Note: the Additional Allowance, Dependent Parent Allowance and Additional Dependent Parent Allowance are excluded here.]


Table 1

	tax on net texable income

	1998/99

	Net taxable income
	Rate
	Tax

	On the first $10 000
	5
	$500

	On the next $10 000
	10
	$1 000

	On the next $20 000
	15
	$3 000

	On the next $20 000
	20
	$4 000

	On any net taxable income in excess of $60 000, the rate is 25%


Table 2

Example 

Calculate the salaies tax payable if the net taxable income is 

a) $17 000  b)65 000

Solution

a) Tax on the first $10 000 = $10 000 x 5% = $500

Tax on the remaining $7 000 = $7 000 x 10% = $700 

Therefore, salaries tax payable = $500 + $700 = $1200

b) Similar method as in a)    Ans.: $9 750

Ex.

A man’s monthly salary is $3 000. If he is single, find his salaries tax. [Use Table 2]

Ans.: allowance = $29 000; salaries tax = $350

D. Errors

Errors occurs in measuring things. The difference between a measured value and the true value is called the absolute error.

Absolute error = measured value – true error

The maximum error of a measured object is half the last digit of the true value. For instance, the weight of a man is 65kg and the maximum absolute error is 0.5kg

In F.3, we introduce two terms about errors, i.e. relative error and percentage error.

Relative error = maximum absolute error/true value
Percentage error = relative error x 100%

Example 

Find the maximum absolute error is the width of a road is 

a) 12m correct to the nearest m;

b) 11.8m correct to the nearest 0.1m

Solution

a) [The true value width lies between (12+/- 0.5m)]

The maximum absolute error = 0.5m

b)Similarly, the maximum absolute error = 0.05m

Example

The measured length of a line is 15cm. If the percentage error is 6%, between what limits does the true length of the line lie?

Solution

Let x cm be the maximum absolute error, then xcm/15cm x 100% = 6%

                                                 x = 0.9

Thus the true length of the line lies between 14.1cm and 15.9cm

Ex.

A rod is 5cm long, correct to 1 sig. fig.. find the percentage error in length

Ans.: 10%

E. Percentage Change

In this part, it’s just the basic knowledge you’ve got in F.2. More practices are needed in order to familiarize with this part.

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

A sold a car to B at a profit of 40%, b sold it to C at a loss of 20%, and C sold it ot D at a loss of 30%. If D paid $15 680 for it, find the profit that A made.

Solution

Let the amount that A paid for the care to be $x

Then the amount that B paid = $x( 1 + 40%) = $1.4x

The amount of C paid = $1.4(1 – 20%) = $1.12x

The amount that D paid = $1.12x( 1 – 30%) = $0.784x

But the amount that D paid for the car = $15 680

$0.784x = $15 680

x = 20 000

Therefore, the profit of A = $20 000 x 40% = $ 8 000

Ex.

A man’s working hours per day were increased by 20%, and his wages per hour were increased by 25%. By how many per cent were his daily earnings increased?

Ans.:50%

