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Unit 9 Mathematical Applications for Business and Consumers

INTRODUCTION

The main goal of this unit is to help you start thinking about how to apply classroom
calculations to your everyday life. For example, before making purchases, you need to
know how much you can spend, how much you can buy, and which are the most
economical purchases available to you. On a bigger scale, you need to determine the

kind of lifestyle you want or expect, before you can identify the type of job you would | -

need in order to support it. Along the same lines, when multiple job opportunities
present themselves to you, you need to be able to calculate relative incomes based on
the salaries, wages and commissions that you could earn. /

In short, you need to know your net income and your net worth for many reasons. One
of the most important times for knowing this is when you want to buy a house,
especially if you are contemplating taking out on a mortgage for it.

OPENING PROBLEM

Ato Gemechu wants to purchase a house for Birr 795,000 from Sunshine Real Estate.
Because he can't afford this price all at once, he has chosen an alternative: paying 20%
of the purchase-price now and then paying the remainder over 30 years at 9% annual
interest, compounded monthly. According to this schedule, can you calculate his
expected monthly payments?

APPLICATIONS TO PURCHASING

One of the most difficult tasks in calculating the financial consequences of alternatives
is estimating exactly how costs differ. In this section, you will learn how to use unit cost
to determine the most economical purchase.

ACTIVITY 9 1

1 Shiferaw buys 6 notebooks at Birr 6.25 each.

a  How much must he pay?
b How much change will he get, if he pays with a Birr 50 note?
2 Five pens cost Birr 4.75.
a  Find the cost of each pen. b How much do 11 pens cost?

Note that unit cost is the cost of one unit, and total cost is obtained by multiplying the
unit cost by the number of units. Now look at the following examples.
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Mathematics Grade 12

Example 1 If 20 litres of kerosene cost Birr 170, what is the cost of kerosene per litre?

Solution unit cost = total cost __ Birr 170 _ Birr 8.50 per litre

number of units 20litre

Example 2 How much would you pay for 120 textbooks at Birr 25.30 each, 50 pens
at Birr 1.50 each and 30 dozen erasers at Birr 0.75 each? 1)

Solution Total cost = unit cost x number of units.

Total price for textbooks: 120 x Birr 25.30 = Birr 3,036
Total price for pens: 50 x Birr 1.50 = Birr 75
Total price for erasers: 30 x 12 x Birr 0.75 = Birr 270

Thus, the total cost is Birr 3036 + Birr 75 + Birr 270 = Birr 3.381.

Example 3 One store sells 6 cans of cola for Birr 20.4_0; and another store sells 24
cans of the same brand for Birr 79.20. Find the better buy.

Solution To determine the most economical pljrchase, you need to know the unit
cost. i T
Birr 20.40 + 6 = Birr 3.40
Birr 79.20 + 24 = Birr 3.30

Hence, buying 24 cans for Birr 79.20 better value.

1 Find the total cost of 15 rolls of wallpaper at Birr 26.80 per roll, 3 litres of paint at
Birr 18.40 per litre and 5 brushes at Birr 6.30 each.

2 Find the more economical purchase: 5kg of nails for Birr 32.50 or 4 kg of nails for
Birr 25.80.

3 A family buys 3 children's meals that cost Birr 32.15 each and 2 value meals that
cost Birr 52.00 each. How much does the family spend altogether?

4 Iman wants to buy 12 bottles of lemonade for her birthday party. At Bambis
Supermarket, lemonade is on a "buy one, get one at half price" special offer. The
bottles cost Birr 7.25 each.

a How much does Iman pay for the 12 bottles of lemonade?
b How much does she save because of the special offer?
5 Megeressa is paid Birr 35.40 per hour. He can work for up to 30 hours per week.
a  What is the maximum amount of money he can earn in a week?
b How many hours per week should he work if he wants to earn Birr 991.20?
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PERCENT INCREASE AND PERCENT
DECREASE

S¥H Review of Percentage

The word "cent" comes from the Latin word “centum”, meaning one hundred. The word |
“percent” means "for every hundred". Percent is denoted by the symbol %. You use the
term “percent” frequently. For example, test grades are usually expressed/ in
percentages: “l got 85% on my mathematics test". Interest on loans is also expressed
using percentages: "l just bought a new house - the cost of the house is Birr 250,000,

and the interest rate is 8.5%.” “The rate of inflation is slowmg For the last quarter the
average cost of living rose only 1% per month.” :

ACTIVITY 9_2

1  Find 28% of 850.
What percentage of 1500 is 75?

3 Mohammed got 17 out of 20 in his Geography test, 84% in his Mathematics test
and 45 out of 50 in his English test. In which subject did he score best?

4 Bezasold 24 oranges. If this was 12% of her oranges, how many oranges are unsold?

Working out percentages

‘ Recall that Rate (R) x Base (B) = Percentage (P)
Example 1 Find 15% of 420.
Solution Here, 15% = 0.15 is called the rate (expressed in percent);
420 is the base (entire amount), and P =R x B.
So P = 0.15 x 420 = 63
Example 2 What is the number whose 30% is 600?

Solution -
Given: 'R =30% = 0.30. P = 600. Required: B
CASP=RxB,. B=E - 500 _ 5000
R 030

Example 3 % of the Surface of the earth is water. Express this as a percentage.

F

Solution 1% x 100% = 70%

373



Mathematics Grade 12

¥ Percentage Increases and Decreases

Example 4 MOENCO increases the price of a Toyota car by 20%. If the original
price was Birr 170,000, calculate its new price.

Solution
Method 1
20% of Birr 170,000 = 0.20 x Birr 170,000 = Birr 34,000.
Now add this to the original price:
New price = Birr 170,000 + Birr 34,000 = Birr 204,000.
Method 2 .

The original price represents 100%, and therefore the mcreased prlce ca'n be
represented as 120%: ;

120% of Birr 170,000 = 1.20 x Birr 170, 000 'Birr 204 OOO

Example 5 A shop is offering a 15% discount onits goods for Chrrstmas Af the price
of a shirt in the shop was Birr 150 before the dlscgunt what is the current
(sale) price of the shirt? 4

Solution _ \ NS
Method 1 _ } o
Step 1 Find the discount, 15% of Birr 150
0.15 x Birr 150 = Br 22.50
Step2  Deduct the discou nt i
Birr 150 — B|rr 22.50 = Birr 127.50
Method 2 :
Since the original price represents 100%, the shirt is now being sold at 85%.
Therefore, 85% of Birr 150 = 0.85 Eirr x 150 = Birr 127.50

9.2.3 Percefﬁtage;‘_Pf‘ofit'and Loss

When people sell gbods for a Iiving, frjey try to make some money from their sales. The
amount of money made on the sale of an article is called the profit. If the goods are sold
for less than the trader paid for them, he/she makes a loss.

The price a trader pays for an article is called the cost price (c. p.).
The price at which articles are sold to the public is known as the selling price (s.p.).

If the selling price is greater than the cost price, the trader makes a profit. If the cost
price is greater than the selling price, the trader suffers a loss. Both profit and loss are
ccalculated as percentages of the cost price, as shown below:
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actual profit
original (cost) price
actual loss

Percentage loss = —— — x 100%
original (cost) price

Percentage profit = x 100%

Example 6 A mobile phone is bought for Birr 1200 and sold for Birr 1600 What is
the percentage profit?

Solution Actual profit = selling price — cost price: Birr 1600 - Birr 1200 = Birr 400

[Pekcentage profit = profit x 100% = Birr 400 -, 100% =33£%
cost Birr 1200 3

Example 7 A person buys a car for Birr 150,000 and seIIs |t for Blrr 130,000.
Calculate the percentage loss. WV
Solution Loss = c.p. — s.p = Birr 150, 000 — Birr 130 OOO Birr 20,000
loss Birr 20,000 :

Percentage loss = — x 100% = ———— X 100% = 13#%
cost Birr 150,000 3

ml ] ;

1 If 25% of a number is 70, what is the number?

2 A salesman earned Birr 600 in commissions. If his commission was 10% of his
sales, what was the amount of his sales?

3 A football team played 30 matches last season. If they won 70% of the games and

drew 20% of the games, how many games did they lose?
4 8 students out of 20 failed an examination. What percentage of students passed?
5 In an examination, 10% of the candidates were absent. 62% of those who

appeared passed. If 513 candidates failed, how many were enrolled for the
examination?

6 A car dealer buys a car for Birr 1,200 and then sells it for Birr 1,500. What is the
percentage profit?

7 A damaged sofa which cost Birr 4,200 when new, is sold for Birr 3,000. What is
the percentage loss?

8 A woman buys 200 apples for Birr 400. She sells them for Birr 1.75 each.
Calculate the percentage profit or loss made.

9 In order to increase sales, the price of a pair of shoes is reduced from Birr 450 to
birr 360. What percentage reduction is this?

10 The price of sugar increased from Birr 5.50 to Birr 13.75 per kg. What is the
percentage increase?
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11 A rectangle has dimensions 15cm by 25cm. Calculate the percentage increase in
the area of the rectangle after both the length and the width are increased by 20%.

12 The price of teff has increased by 10%. By what percentage must consumption be
reduced so as to keep the expenditure constant?

13 1 am 10% older than my wife. My wife is X% younger than me. Find x.

14 Find the compound interest on Birr 200 invested for 3 years at 4% interest per
annum.

15 A man with a monthly salary of Birr 3,000 has allowances of Birr 250. If the
income tax rate is 35%, what is his net income?

16  Atelevision is priced at Birr 2,800.00, including VAT. If the added VAT is 15%,
find:
a  the price of the TV before VAT was added;
b the amount of VAT paid.

17  Atasale, prices are reduced by 20%. Find the original price of an article that has a
sale price of Birr 90.

18 Anarticle costing Birr 250 is sold at a profit of 25%. Find the selling price.

19 A broker sold a second-hand car for Birr 80,000, thereby making a profit of 18%
on his cost price. Find his cost price.

20 The population of Addis Ababa increases by 5% each year. At this rate, after how
many years will the current population be doubled?

21 A woman with an income of Birr 2400 and allowances of Birr 150 paid Birr
337.50 in tax. What is the rate of taxation?

¥ Merchandising: Markup; Based on Cost
and Selling,Price

Definition 9.1

Merchandising Business: A business whose main activity is that of buying and
selling a product.

Cost Price (c.p.) is either the price at which a dealer buys the goods or the cost
incurred by a company in producing it.

Selling Price (s.p.) is the price at which a dealer sells the goods.
Mark-up (Mu) is the difference between the selling price and the cost price. i.e.,

Mu =s.p. - c.p.

Do .you see the différence between mark-up and profit?
The following example should make it clear:
376



Unit 9 Mathematical Applications for Business and Consumers

Assume that W/rt Sara owns a cosmetic shop where she sells cosmetics. Before she can
sell the cosmetics, she must buy them from a wholesaler. W/rt Sara must add a certain
amount of money (called the mark-up) to the cost of each cosmetic to arrive at the
desired selling price. The mark-up must cover both the expenses related to the sale (like
transport, rent, wages, utilities) and the amount of profit desired on each cosmetic.

Hence,

mark-up = profit.

Also note that mark-up is usually expressed in terms of a percent:

percentage

percent =
base

x 100,

where percent = mark-up percent
percentage = mark-up
base = selling price or cost price

Definition 9.2
Discount (D) is a reduction in the original selling price.

Regular (Marked) price is the price at which an article is offered for sale.

Sale Price is the price that the customer pays in the case of a discounted article, the
sales price is obtained by deducting the discount from the marked price.

The terms discount and markdown can be used interchangeably.
The percent of markdown is always based on the original selling price.

Hence, you have the follawing relationship:

Discount (d) = Marked price (m.p.) — selling price (s.p.)

Amount of discount % 100%

Discount rate = -
# » marked price

Discussion: Why do merchants offer discounts?

Example 8 ' Find the mark-up, if cost price and selling price are Birr 20.40 and Birr
« . 28.90, respectively.

Solution '\, ' Mark-up = selling price — cost price = Birr 28.90 — Birr 20.40 = Birr 8.50

Example 9 What is the mark-up on an automobile that sells for Birr 145,000 and
costs the dealer Birr 129,000?

Sajution Mark-up = selling price — cost price
1] = Birr 145,000 - Birr 129,000 = Birr 16,000
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Example 10 A used-car dealer acquired a 2003 Opel for Birr 80,000 and sold it for
Birr 100,000. What was the rate of mark-up, based on the cost?

Solution

Required: mark-up rate

M x 100% = w x 100% =25% = i

cost price Birr 80,000 fiex:»

Example 11 A shirt selling for Birr 180 cost the seller Birr 150. What is the percent :
markup based on selling price? ;

Solution markup = s.p. - c.p. = Birr 180 - Birr 150 = Birr30 =~ - \

markup Birr 30 NN 2 AN

- — x 100%:= — X 100%:16—%
selling price Birr 180 3

markup rate (%) =

markup % =

Example 12 A pair of shoes has a mark-up of Birr 80 whlch is 15% of the selllng
price. What is the selling price? : g
x 100%6) .~ A\

Ay
{/
B

markup

Solution markup %= ————
selling price

150 = 280 100%

selling price i
1 | 1. bt
BT 99 _ Birr 53333 ~

Selling price =
Example 13 Calculate the discount and selling price (net prlce) for a Birr 600 radio
offered at 18% dlscount f -
Solution Amount of discount = 5 dlscount rate x regular price (marked or list price):
= 18% x Birr 600 = 0.18 x Birr 600 = Birr 108
The discount is Birr 108,.and hence the seIIinr; price for the radio is
Birr 600 - Birr 108 = Birr 492 {

Example 14 Calculdte the regular price- of a television set, assuming that a 20%
dlscount would have been worth Birr 400.

Solution ;
Discount rate = drsc—ounr x 100%
; \ regular price
" 20%= 2400 L 00
\ regular price
: Birr 400

Regular price = = Birr 2,000
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Complete the following table.
1  Calculate the sales discount and the sale price of the items pictured.

Purchase Price ‘ % Discount Discount Saleprice
a Birr 220 10% Birr Birr
b Birr 450 20% Birr Birr
c Birr 4,200 Birr Birr 3,600
d Birr 600 Birr 150 Birr
e 25% Birr Birr 8,000

2 Fill in the missing information, assuming the rate of markup is based on the cost

price. ~
Cost price Mark-up Rate of markup

a Birr 240 Birr 220 . -

b Birr 160 Birr 40 -

® Birr 1000 Birr 300

d - Birr 300 - 10%

e Birr 720 . 25%

f . . Birr 100 15%
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3 A furniture company determines that a mark-up of 30% on its furniture must be
made in order to cover reasonable expenses, while still remaining competitive. If
the furniture cost the company Birr 950, what should it sell for?

4 A sofa was priced to sell at Birr 8,000. It was finally marked down by 15%. What
is the net (selling) price?

5 A Dbook that costs Birr 20, and that was priced to sell at Birr 35, was marked down
by 12%. What is the amount of the discount?

6 Haimanot spent Birr 12,000 on a laptop, on sale for 10% off the marked price.
What was the initial marked price of the laptop?

7 Which is the best deal?

a  al15% discount followed by a 45% discount?
b a20% discount followed by a 40% discount?
c

a 10% discount followed by a 50% discount?

I
W

rd

REAL ESTATE EXPENSES

SNl Initial Expenses of Buying a Ho_use

A house is usually the most expensive item that someone will purchase in his/her
lifetime. Since a house is expensive, the way that many people are able to afford a home
is by taking out a long-term loan, also known as a mortgage. -

Mortgage

A mortgage is an amount that is borrowed, often from a bank, to buy real estate. A
person will not be able to get a loan for the full purchase price of the house, because the
lender expects him/her to pay a percentage of the purchase price immediately.

The money that is paid at the time of purchase is called the down payment (usually
20%) and the remaining money still to be paid is known as the mortgage or balance
due. Thus, / ok R

mortgage = purchase price - down payment

Instalm_ent plan

An instalment plan is a system in which an item is bought by paying a certain amount of
money now, ‘as the cash price of the item, and then paying the remainder later, in
periodic payments (typically monthly).

Instalment charge

The instalment charge is the interest paid on the unpaid balance.
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Monthly payment
The monthly payment is the amount of money to be paid every month.

Example 1 WI/o Teresa bought a house from Sunshine Real estate by paying 20% of
the purchase (cash) price, which is Birr 450,000.

a Find the down payment.
b Find the mortgage amount.
Solution

a  Down payment = 20% of 450,000 = %x Birr 450,000 = Blrr 90, OOO

b Mortgage = purchase price - down payment 74 / \/
= Birr 450,000 - Birr 90,000 = Birr 360,000

You have seen that one of the major initial expenses in buylng a house is the down
payment. In addition, there are other costs (like loan-origination fee, appraisal fee,
home-inspection fee, title insurance, etc.) that you must pay to your lender. -

These expenses are called closing costs. Of all these closing costs, the biggest expense,
and an expense that must be paid at the beginning, is the loan-origination fee. Most states
have laws governing the maximum amount of interest that can be charged to a buyer of a
private home.

Since the rate of interest that lending agenmes can charge is restricted by law, they have
found a way to “get around the law" by charging the borrower "points". Points is a term
used by banks to mean percent. For example, "8 points” means "8%".

This loan-origination fee is usually a percent of the mortgage:

points x mortgage = loan — origination fee.

For example, a lender may agree to loan Birr 300,000 at 10%, but the loan is contingent on
the borrower's paying, say, 6 points. That‘means, specifically, that the borrower must pay
6% of Birr 300, 000 (Birr 18,000) just to obtain the loan. In addition, the borrower must
pay back not only the Birr 300,000 purchase price but also interest at 10% accumulated
over the time period specified.

Example 2 ° A home is purchased WJth a mortgage of Birr 600,000. The buyer pays a

loan origination fee of 2E points. How much is the loan origination fee?

Solution  loan origination fee = mortgage x points

= Birr 600,000 x 2 5 % = Birr 15,000
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ACTIVITY 9 _3

Tigist would like to purchase an apartment that is selling for Birr =S
795,615 from Access real-estate. A mortgage on this dwelling would ”_'"'3
require a 20% down payment plus closing costs.

Fill in the missing items in the following table (round to the nearest Birr).

House price Birr 795,615
Down payment

Total amount to be financed

the cash price of the item, and then

paying the remainder later, in periodic

payments (typically monthly).

origination fee (3pts)

Appraisal fee Birr 1,200
Home inspection fee Birr 2,400
Title insurance Birr 6,700
Other fees Birr 3,400

Total closing costs

Total amount of mortgage loan
(= Amount to be financed + Total closing costs)

An important part of your decision of whether or not to purchase a house through a
mortgage is the total cost over the life of the mortgage loan. You need to calculate the
total interest that you would pay and add that to the principal, which is the actual
purchase price of the house itself.

You might be surprised at the large amount of interest you would pay over the life of
the loan. For example, consider buying the house that is described at the end of the last
section (in which we were discussing loan-origination fees).

9.3.2 Ongoing Expebses of Owning a House

As you can recall from the previous discussion, you have seen that the major initial
expenses in the process of buying a home are the down payment and the loan-
origination fee. In this section, you will look at the continuing monthly expenses
involved in owning a house. The monthly mortgage payment, utilities, insurance, home-
inspection fee, and taxes are some of these ongoing expenses. Of these expenses, the
largest one is normally the monthly mortgage payment.
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Definition 9.3
Amortization is a process in which a debt is “retired” in a given length of time of
equal payments. The payments include compound interest. At retirement, the
borrower has paid the entire amount of the principal and the interest.

A loan is amortized, if both the principal and interest are paid off with a single periodic
payment whose amount is fixed for the life of the loan. The percentages of the payment

that go toward paying the principal and the interest, respectlvely, Kare not necessarlly "

fixed within the fixed payment.

The most common example of an amortized loan is a home mortgage, WhICh is typlcally
paid off in monthly instalments over a period of 10 to 30 years. ;

The amount of the monthly mortgage payment depends on three factors: the amount of the
loan, the interest rate on the loan and the number of years required to pay back the loan.
Note that the monthly mortgage payment includes the payment of both the principal and
the interest on the mortgage. The interest charged during any one month is charged
against the unpald balance of the loan.

The amortization formula is given by:
i

PP=P ————=
1-(1+1)
where p.p = periodic payment
p = principal

I = interest rate per payment interval

n = number of payments made

Example 3 Calculate the monthly payment on Birr 200,000 at a 6% annual interest
rate that is amortized over 10 years.
Solution Principal (p) = Birr 200,00b
6% _ 0.06

Interest rate, per payment interval (i) = STI F =0.005

Number of payments made (n) = 10 x 12 = 120

i / . .
p-=p ————, where p = Birr 200,000, and i = .005.
.pp pl—(1+i)‘n P
= Birr 200,000 x — -0
1~ (1.005)
Thus, the monthly payment is Birr 2,220.41.

Note that calculating the monthly payment using the above method is fairly difficult.
S0, tables given at the end of this book are used to simplify the calculations.

= Birr 2,220.41

-120
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Suppose you borrow Birr 95,000 from a bank to buy a car and agree to repay the
loan in 48 equal monthly payments, including all interest due. If the bank charges
2% per month on the unpaid balance, compounded monthly, how much is each
payment required to retire the total debt including the interest?

A mortgage of Birr 300,000, at interest of 3% per annum, is to be repaid in five
years by making equal payments of principal and interest at the end of each year.
Calculate the amount of each payment.

Example 4 To calculate the monthly payment on the loan in Example 3 above, using the

384

monthly payment table, we obtain 0.01110205, corresponding to 10 years .
and 6.0%. \

Then, Birr 200,000 x 0.01110205 = Birr 2,220.41, (as already calculated abofve).

Using the monthly payment table, calculate these nﬁonthly mortgage payments.

a  Ona30-year Birr 80,000 mortgage, at an interest rate of 7%;

b OnaBirr 150,000 loan, at a rate of 8.5%, to be paid back monthly over a
period of 5 years.

Complete the table, rounding your answers to the nearest cent.

Interest Number of Monthly

Amount of loan

rate years payment
a Birr 20,000 6% 15
b Birr 160,000 7%% 25
c Birr 450,000 12% 10
d Birr 1,000,000 9% 30

Find the monthly payment on an auto loan of Birr 450,000 to be amortized over a
15 year period at a rate of 10%.

Ato Toga purchased a condominium for Birr 140,000 and made a down payment
of 15%. The-savings-and-loan association from which he purchased his mortgage
charges an annual interest rate of 9.5% on Toga's 20-year mortgage. Find the
monthly mortgage payment.

W/o Yeshi financed a Birr 2,500 TV. If she will be making 36 monthly payments
of Birr 82.44, what rate of financing did she receive?
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WAGES

Why do people do work?

The American psychologist Abraham Maslow developed a model of human needs to
show how people are motivated to work. This model is called a hierarchy of needs,
because it starts with basic needs at the bottom (food, clothes and shelter) and climbs to

higher needs at the top. In short, most of us work for one or more of the following five '

reasons. Typically, according to Maslow, the reasons have this order of importance:
v" We want to earn money. |

We want security - to know that we will have money in the flture.

We want to have friends and a sense of being part of a team. :

We want to feel good about what we do, what we have achieved and who we are.

v" We want to be encouraged and allowed to do better. ;

i

AN NN

There are two major types of employment: full time and part time.

Both full time and part-time jobs are available. A job can last many years or only 2 - 3
weeks, depending on the type of employment:

v/ permanent — the job can last as long as the company is in business.

v/ temporary — the job lasts for a limited time.

As explained above, the main reason why everybody works is to get money. There are
three ways to receive payment for doing work: commissions, wages and salaries.

Commission

At times, it becomes impractical for a business owner to assume all the functions of
buying and selling. To relieve their work loads, business owners hire salespeople. The
means of paying such salespeople varies.. Some receive a salary, others receive a
commission on the sales they make, and still others are paid through a combination of
both salary and comm;ssmn

A commission is a fee given to such an employee that represents a certain percentage of
the total sales made by the employee. As you are probably aware, many salespeople are
rewarded by commission. The commission is often expressed as a percentage of sales,
and it may either be the sole means of wage payment or a supplement to a salary. For

A . 1
example, a real estate salesperson may earn a commission of 25% on all sales (called a

straight.commission based on a single percentage). In contrast, a salesperson working
for a manufacturer may earn a monthly salary of Birr 600 and a commission of 5% on
all sales (called a salary-plus commission).
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Example 1 Areal estate broker, Kedir, receives a commission of 1%% of the selling

price of a house. Find the commission he earned for selling a home for
Birr 350,000.

Solution 1%% of Birr 350,000 = 0.015 x 350,000 = Birr 5,250

Example 2 A salesperson earns a monthly salary of Birr 750 and a 6% commission
on sales over Birr 30,000. If the total monthly sales are Birr 80 000,
calculate his/her total income.

Solution :
Step 1 Calculate the amount of sales over Birr 30,000, W
Birr 80,000 - Birr 30,000 = Birr 50,000 :

Step 2 Multiply this result (i.e Birr 50 OOO) by 6% to determlne the amount
of the commission:

Birr 50,000 x 6% = Birr 3,000
Step  Calculate his/her total income:
Birr 750 + Birr 3,000 = Birr 3,750

|_Exercise 9.6 |

1 Gossaye, a car dealer, receives a 6% commission from car sales. What is his
commission on Birr 140,000 of sales?

2 ETHOF pays a 15% commission on sales up to Birr 2,000 and 5% on the amount
of sales above Birr 2,000. How much does a salesperson earn on a sale of Birr
4,600?

3 A salesperson is paid 10% of the first Birr 150,000 in sales, 15% of the next Birr
50,000 in sales, and 20% of all sales over Birr 200,000. What are the employee’s
annual earnings if sales are Birr 340,000?

4 A salesperson sells Birr 80,000 worth of goods in a week. What is the week's
salary if the basic salary is Birr 400 a week plus a 5% commission on all sales up
to Birr 50,000 and a 10% commission on all sales over Birr 50,0007

5  Arreal estate company pays its salespeople the following commissions on all sales:
3% on the first Birr 600,000
5% on the next Birr 400,000
7.5% on any sales over Birr 1,000,000
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Commissions are paid monthly. Determine the commissions earned by the
following employees:

‘ Employee Monthly Sales
Abdulaziz Birr 521,780.00
Yohannes Birr 814,110.90
Sherif Birr 1.5 million
Elias Birr 986,352.20

Wages and salaries

Definition 9.4

Wages A wage is a payment for services rendered. Usually unskilled (manual)
workers are paid weekly wages. These are calculated according to the number of
hours worked.

Example 3 Regular time for an employee is 40 hrs per week. If more hours are
worked, the worker is paid overtime. Overtime refers to the hours worked
in excess of regular time or normal working hours, which are usually 8

hours in a day or 40 hours in ‘a week. Overtime pay..is usually %times

the regular hourly rate. This overtime rate is called time-and-a-half.
For instance, if your hourly rate is Birr 40, then your overtime rate is
1.5 x Birr 40 = Birr 60 per hour.

Work performed on Sundays or public holidays is usually paid at 2 times the
regular hourly rate. This rate is called double time.

Also workers may get fringe benefits (which are not included in their pay packet), like
use of a company car, a company pension, private health care, use of a subsidised
cafeteria and discounts on products/goods and services.

Salaries

If, instead of being paid on an hourly basis, an employee is paid by the week, the month,
or the year, he or she is said to be "on a salary". Most skilled workers (professionals) are
paid a salary. A salary is a fixed amount of money that may be paid monthly, weekly, or
biweekly, regardless of ‘the number of hours worked. For instance, if someone is
contracted for 40 hours per-week and he/she works 60 hours, then he/she will not be
paid for the extra 20 hours he/she has worked. In short, the job of a salaried person is
designed to take about 8 hours a day, 5 days a week, and if more time is required, the
salaried employee is expected to put in that time without extra compensation.
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Examples 4 W/o Serkalem, an administrative assistant at Addis Ababa University,
earns Birr 28,800 a year and works 40 hours each week. Find her
monthly salary and hourly rate of pay.

Solution Birr 28,800 +~ 12 = Birr 2,400

She gets Birr 2,400 per month, and to get her hourly rate of pay, you proceed as
follows:

Birr 28,800 + 52 = Birr 553.85 (Why is it divided by 52’?)
Birr 553.85 is her weekly salary, and hence,
Birr 553.85 + 40 = Birr 13.85 is the amount she is paid per hour

The above figures are rounded sensibly.

Example 5 A plumber receives an hourly wage of Birr 15.50. Find the plumber's
total wages for working 36 hours. :

Solution Hours worked x hourly rate = gross pay
36 x Birr 15.50 = Birr 558

Example 6 Teklay worked 50 hours last week at an _hohrly rate of Birr 25.00 plus time
-and-a-half for working over 40 hours per week. What is his gross pay?

Solution Regular hours x hourly rate = regular pay = 40 x Birr.25 = birr 1,000
Overtime hours x overtime rate = overtime pay = 10 x (1.5 x 25) = Birr 375

(Overtime rate usually =1% times the fegular rate) |

Gross pay = regular pay + overtime pay = Birr 1,000 + Birr 375 = Birr 1,375.

| Exercise9.7 |

1  Find the gross pay of an employee who worked 30% hours at an hourly rate of

Birr 20.75. (Round the answer sensibly)
2 Seneshaw received Birr 604.50 gross pay for the 32% hours he worked. What is

his hourly rate?
3 Complete the following table:

Hourly rate  Gross pay

Naomi 6 1 8 8 4 1 Birr 30.00
Genet 7 8 7 6 Birr 40.00 Birr 1,320
‘ Ayantu 5 8 8 4 4 hours 45 min Birr 743.75




Unit 9 Mathematical Applications for Business and Consumers

4 Ato Lemma worked the following hours:

Thurs Fri Sat

Find his gross pay if he is paid Birr 20.00 per hour, plus time-and-a-half for hours
in excess of 40, and double-time for any hours worked on Sunday.

5 Determine the annual salary of an employee who is paid Birr 450 biweekly.
o) Key Terms y (O™ N

amortization marked price percentage profit

Y.
),
a

commissions mark-up periodic payment
cost price merchandising business principal
discount monthly payment purchasing
discount rate mortgage salaries

down payment percentage sale price

initial expenses percentage decrease selling price
instalment charge  percentage increase wages

instalment plan percentage loss

W summen}

1 The word “cent” comes from the Latin word “centum” meaning one hundred.
The word “percent” means for every hundred and is denoted by the symbol %.

The amount of money made on the sale of an article is called the profit.

3 A merchandising business is a business whose main activity is that of buying
and selling a product.

4 The Cost price is the price at which a dealer buys an item of goods or is the
amount spent by a company to produce it.

The Selling price is a price at which a dealer sells the goods.
The Markup is the difference between the selling price and the cost price.
A Discount is a reduction in the original selling price.

The Regular price (marked price) is the price at which an article is offered for
sale.
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10

11

12

13

14
15

A mortgage is a loan for a specific amount of money that is borrowed to buy real
estate. The loan is issued by a bank or by another lending agency that operates on
behalf of a bank.

An Instalment plan is a system in which an item can be bought by paying an
initial amount of money as a partial cash price for the item, and in which the
unpaid balance is paid later, in regular payments (usually monthly).

An Instalment charge is the interest paid on the unpaid balance of an |
instalment-plan purchase. ;

Amortization is a process in which a debt is retired in a given length of time of =
equal payments that includes the compound interest. The debt has been
completely paid off at the end of that period.

The amortization formula is given by:

p.p= p-m

Where; p.p = periodic payment; p = principal

I = interest rate per payment interval

n = number of payments made
There are two major types of work: Full time and part time.
A Wage is a payment for services rendered.
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i?J Review Exercises on Unit 9

Pencils cost 80 cents each.
a How much would 15 pencils cost?
b How many pencils can you buy for Birr 19.20?

Ali works as an assistant teacher, and his income is Birr 1, 800 a month. Last year
he spent 20% of his incomes on house rent. What was the total amount he spent
per week on renting the house?

Bethel works 40 hours per week, for which she is paid Birr 1000.
a  How much is she paid per hour?

Her earnings increased to Birr 1,200 per week.

b How much is she now paid per hour?

c Calculate the percentage increase in her earnings.
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4 Senay buys 6 packs of biscuits a week, and each pack costs Birr 5.50. He works
20 hours a week at a wage of Birr 22.00 per hour. What percent of his weekly
income does Senay spend on biscuits?

5  One day, Zekarias works from 8:30 until 11:00. He is paid Birr 15.50 per hour.
How much does he earn for his day's work?

6  Alemitu’s salary is Birr 2400, which is 25% more than the salary of her husband,
Wassihun. How much is Wassihun's salary?

7 Because of the construction of the new road (including the Renaissance Bridge
over the Nile river) from Addis to Gondar, the driving time between the two cities
is reduced from 14 hours to 9 hours. What percentage decrease does this
represent?

8  The Vestel TV company labels a TV with a regular price of Birr 4,000. A
wholesaler gets a 40% discount, an electrician gets a 30% discount and a
consumer gets a 15% discount. How much will each pay for the TV?

9 Moges wants to buy a house that costs Birr 250,000. He has saved Birr 50,000
which he will use as a deposit, and will finance the rest of the cost by taking out a
loan. The loan is to be paid back in equal monthly instalments, amortized over 30
years, at an annual interest rate of 7%. What will his monthly payment be?

10 A beauty salon has 4 employees pays them each Birr 8 per hour. Each employee
receives time-and-a-half for hours worked over 40. Complete the following table;
calculate the number of hours each employee worked, for regular wages and for
overtime wages during the week. Also calculate the number of hours on which
each employee’s gross wage is based.

Total Regular Overtime | Regular Overtime | Gross

Employee Mon Tue hrs s i oy pay pay

Abdissa 7 9 8 11 10 3

Tekeste 8 8 6 10 4 -

Gui | 51 3 1|1
4 = 4 9 2 2

Gizachew 9 8 8 11 | 10 4

11 Abraham dialled 200 telephone calls in a month. Each call costs 40 cents. The
monthly telephone rental charge is Birr 8.00. If VAT was charged at 15%, find the
total amount of Abraham's telephone bill.

12 Which is the better buy?

a A 600 g block of chocolate for Birr 25.00, or a 500 g block, plus 20% extra
free, for Birr 28.00.

b 200 g pasta, plus 20% extra, for Birr 18.70, or 250 g pasta, plus 25% extra,
for Birr 30.00.
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TABLE OF MONTHLY PAYMENT

Annual Interest Rate

Yrs 6.0% 6.5% 7.0% 7.5% 8.0% 8.5% 9.0% 9.5% 10.0% 10.5% 11.0% 11.5% 12.0% 12.5% 13.0% 13.5%

0.0860664 0.0862964 0.0865268 0.0867574 0.0869884 0.0872198 0.0874515 0.0876835 0.0879159 0.0881486 0.0883817 0.0886151 0.0888488 0.0890829 0.0893173 0.0895520
0.0443206 0.0445463 0.0447726 0.0449959 0.0452273 0.0454557 0.0456847 0.0459145 0.0461449 0.0463760 0.0466078 0.0468403 0.0470735 0.0473073 0.0475418 0.0477770
0.0304219 0.0306490 0.0308771 0.0311062 0.0313364 0.0315675 0.0317997 0.0320330 0.0322672 0.0325024 0.0327387 0.0329760 0.0332143 0.0334536 0.0336940 0.0339353
0.0234850 0.0237150 0.0239462 0.0241789 0.0244129 0.0246483 0.0248850 0.0251231 0.0253626 0.0256034 0.0258455 0.0260890 0.0263338 0.0265800 0.0268275 0.0270763
0.0193328 0.0195662 ' 0.0198001 0.0200380 0.0202769 0.0205165 0.0207584 0.0210019 0.0212470 0.0214939 0.0217424 0.0219926 0.0222445 0.0224979 0.0227531 0.0230099
0.0165729 0.0168099 0.0170490 0.0172901 0.0175332 0.0177784 0.0180255 0.0182747 0.0185258 0.0187790 0.0190341 0.0192912 0.0195502 0.0198112 0.0200741 0.0203390
0.0146086 0.0148494 0.0150927 0.0153383 0.0155862 0.0158365 0.0160891 0.0163440 0.0166012 0.0168607 0.0171224 0.0173865 0.0176527 0.0179212 0.0181920 0.0184649
0.0131414 0.0133862 0.0136337 0.0138839 0.0141367 0.0143921 0.0146502 0.0149109 0.0151742 0.0154400 0.0157084 0.0159794 0.0162528 0.0165288 0.0168073 0.0170882
0.0120058 0.0122545 0.0125063 0.0127610 0.0130187 0.0132794 0.0135429 0.0138094 0.0140787 0.0143509 0.0146259 0.0149037 0.0151842 0.0154676 0.0157536 0.0160423
0.0111021 0.0113548 0.0116109 0.0118702 0.0121328 0.0123986 0.0126676 0.0129398 0.0132151 0.0134935 0.0137750 0.0140595 0.0143471 0.0146376 0.0149311 0.0152274
0.0103670 0.0106238 0.0108841 0.0111480 0.0114155 0.0116864 0.0119608 0.0122387 0.0125199 0.0128045 0.0130924 0.0133835 0.0136779 0.0139754 0.0142761 0.0145799
0.0097585 0.0100192 0.0102838 0.0105523 0.0108245 0.0111006 0.0113803 0.0116637 0.0119508 0.0122414 0.0125356 0.0128332 0.0131342 0.0134386 0.0137463 0.0140572
0.0092472 0.0095119 0.0097807 0.0100537 0.0103307 0.0106118 0.0108968 0.0111857 0.0114785 0.0117750 0.0120753 0.0123792 0.0126867 0.0129977 0.0133121 0.0136299
0.0088124 0.0090810 0.0093540 0.0096314 0.0099132 0.0101992 0.0104894 0.0107837 0.0110820 0.0113843 0.0116905 0.0120006 0.0123143 0.0126317 0.0129526 0.0132771
0.0084386 0.0087111 0.0089883 0.0092701 0.0095565 0.0098474 0.0101427 0.0104423 0.0107461 0.0110540 0.0113660 0.0116819 0.0120017 0.0123252 0.0126524 0.0129832
0.0081144 0.0083908 0.0086721 0.0089583 0.0092493 0.0095449 0.0098452 0.0101499 0.0104590 0.0107724 0.0110900 0.0114117 0.0117373 0.0120667 0.0123999 0.0127367
0.0078310 0.0081112 0.0083966 0.0086871 0.0089826 0.0092829 0.0095880 0.0098978 0.0102121 0.0105308 0.0108538 0.0111810 0.0115122 0.0118473 0.0121862 0.0125287
0.0075816 0.0078656 0.0081550 0.0084497 0.0087496 0.0090546 0.0093645 0.0096791 0.0099984 0.0103223 0.0106505 0.0109830 0.0113195 0.0116600 0.0120043 0.0123523
0.0073608 0.0076486 0.0079419 0.0082408 0.0085450 0.0088545 0.0091690 0.0094884 0.0098126 0.0101414 0.0104746 0.0108122 0.0111539 0.0114995 0.0118490 0.0122021
0.0071643 0.0074557 0.0077530 0.0080559 0.0083644 0.0086782 0.0089973 0.0093213 0.0096502 0.0099838 0.0103219 0.0106643 0.0110109 0.0113614 0.0117158 0.0120738
0.0069886 0.0072836 0.0075847 0.0078917 0.0082043 0.0085224 0.0088458 0.0091743 0.0095078 0.0098460 ' 0.0101887 0.0105358 0.0108870 0.0112422 0.0116011 0.0119637
0.0068307 0.0071294 0.0074342 0.0077451 0.0080618 0.0083841 0.0087117 0.0090446 0.0093825 0.0097251 0.0100722 0.0104237 0.0107794 0.0111390 0.0115023 0.0118691
0.0066885 0.0069907 0.0072992 0.0076139 0.0079345 0.0082609 0.0085927 0.0089297 0.0092718 0.0096187 0.0099701 0.0103258 0.0106857 0.0110494 0.0114168 0.0117876
0.0065598 0.0068654 0.0071776 0.0074961 0.0078205 0.0081508 0.0084866 0.0088278 0.0091739 0.0095248 0.0098803 0.0102400 0.0106038 0.0109715 0.0113427 0.0117173
0.0064430 0.0067521 0.0070678 0.0073899 0.0077182 0.0080523 0.0083920 0.0087370 0.0090870 0.0094418 0.0098011 0.0101647 0.0105322 0.0109035 0.0112784 0.0116565
0.0063368 0.0066492 0.0069684 0.0072941 0.0076260 0.0079638 0.0083072 0.0086560 0.0090098 0.0093683 0.0097313 0.0100984 0.0104695 0.0108443 0.0112224 0.0116038
0.0062399 0.0065556 0.0068772 0.0072073 0.0075428 0.0078842 0.0082313 0.0085836 0.0089410 0.0093030 0.0096695 0.0100401 0.0104145 0.0107925 0.0111738 0.0115581
0.0061512 0.0064702 0.0067961 0.0071287 0.0074676 0.0078125 0.0081630 0.0085188 0.0088796 0.0092450 0.0096148 0.0099886 0.0103661 0.0107471 0.0111313 0.0115185
0.0060701 0.0063921 0.0062130 0.0070572 0.0073995 0.0077477 0.0081016 0.0084607 0.0088248 0.0091934 0.0095663 0.0099431 0.0103236 0.0107074 0.0110943 0.0114841
0.0059955 0.0063207 0.0066530 0.0069922 0.0073377 0.0076891 0.0080462 0.0084085 0.0087757 0.0091474 0.0095232 0.0099029 0.0102861 0.0106726 0.0110620 0.0114541
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13962
43905
00504
61274
43753

83503
36807
19110
82615
05621

06936
84981
66354
49602
78430

33331
62843
19528
16737
99389

36160
05505
85962
28763
42222

43626
97761
49275
15797
04497

95468
01420
74633
46662
10853

68583
75818
16395
53892
66009

45292
34033
13364
03343
46145

37703
12622
56043
43401
18053

70992
46941
48658
57238
21159

51662
71420
55680
86984
26584

37293
60458
88441
94109
72391

51803
84445
15445
01887
06685

38196
45420
19758
04900
40446

40039
43444
44270
75134
24853

87411
74218
40171
99688
10393

01032
78982
16837
15105
26869

93427
45008
09937
62593
24476

51658
98083
00251
35924
53460

TABLE OF RANDOM NUMBERS

65172
72300
38051
47267
16239

21636
35804
18792
93290
36493

55875
16194
96191
36460
96973

15934
56652
77764
50934
45945

77705
44016
92795
54460
82240

51492
95895
52512
39856
43879

30647
71047
97092
59576
03013

67938
24258
00538
40963
91829

92326
41621
00535
93332
62507

17420
17689
70085
28308
32125

28053
11641
59408
35303
50595

68192
44862
41487
87971
63013

71213
92403
04794
62353
70437

75807
91797
33446
43306
62000

28891
79662
00458
22083
79159

36488
24102
03951
73527
07613

88711
14401
79137
04887
90372

29733
93051
57133
69267
65078

70206
79437
88122
09921
19530

30593
59677
28067
55140
81357

02190
43548
16508
29066
62509

84294
23577
16614
60022
68181

83025
80951
14714
00721
97803

46561
45284
41204
75190
76228

12106
92069
71289
89279
44168

70280
07006
21651
78417
26400

01765
74537
30698
02310
89639

71176
02081
89398
85534
89616

15847
98745
47278
25306
41257

39637
56603
78135
07515
26935

83634
30455
82979
02140
61207

38754
79551
83053
35415
57702

46063
80068
64749
66980
78683

80188
25842
70067
86997
60645

56281
27628
05884
43492
38213

24218
71923
53867
36208
17180

57688
14820
97915
35508
65800

35699
83890
78205
00533
49016

14302
84455
90758
57483
97919

64220
93316
53000
53854
67234

66012
07686
92002
60867
86816

84755
42003
00812
20852
49510

74665
47076
43097
82554
04670

78984
96246
33354
56561
87750

86222
50002
37963
00066
46839

14596
04800
73531
59510
18880

60665
45248
36305
69481
88532

10551
66944
72122
27130
14200

60043
66769
23542
98115
02290

45486
79858
18138
23023
78460

70305
31840
63606
39847
29902

34053
58684
16749
02909
75304

12178
23310
83976
90270
70667

29317
73504
70680
79018
46329

66116
32540
23322
40857
26598

04744
32062
70073
76913
66083

57636
78007
42613
30300
71789

15091
99856
99655
90420
97469

30530
94729
35273
33460
40357

03698
52548
40564
70268
47833

66761
03261
41078
50968
23395

94582
09271
45347
99476
38724

10741
74899
83281
12312
58912

27971
21631
66664
34273
46544

39626
19848
73243
86568
29983

89336
41425
45542
22499
02196

36070
65911
87251
94047
59964

52947
87950
25294
72584
88307

57149
17975
67912
55304
38408

80220
67367
77086
80435
20496

88344
89139
86326
96719
72640

29215
68396
88199
45568
15712

58362
87929
72038
56299
21883

16440
81223
75486
25196
95665

06080
27319
98185
49336
67645

35630
66862
22831
68467
10638

37285
38583
75608
57096
50681

20134
13952
20941
84576
92282

08642
50963
97670
43572
50031

12139
72416
49557
24269
35645
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