
Unit 8:  Business Math

Lesson 1:  Starting & Operating a Small Business

Assignment – Please show all your work!
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1. Shelly wants to start her own dog walking business in conjunction with her friend Chris who opened a pet care centre in Swift Current, SK.  Shelly estimates that if she charges $20.00/half hour walk, she can make $240.00 a day by working 6 hours (between 9 am – 3 pm).  Is Shelly’s business plan feasible?
Based on the information provided, Shelly business idea seem to be viable opportunity based on the income that can be made per hour of $40.00. However, the feasibility of the business can only be defined if the contribution for the business per walk can be established and the fixed cost per month or annum which in the current situation have not been defined. Even though the business may be making good money in sales, the cost side is quite important as well. Again the opportunity of growth of the business in terms of how many customers will be there should also be considered.
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2.  Jennifer wants to earn more profit from her small business without increasing her prices.  Which of the following could she do to improve her profit without increasing her prices or frustrating her customers?


a.  provide lower quality goods


b.  close the store on weekends


c.  hire younger and less experienced staff for less salary


d.  find a supplier who can provide the same materials at a lower price



Jennifer has the best option to improve her profits without increasing the prices or frustrating her customers only through the last option of looking for suppliers who can supply the same raw materials at a lower price as this will increase the contribution per unit, lower the breakeven point and increase the gross and net profits while still maintaining customers satisfaction. All the other options have a risk of not meeting customers’ satisfaction and hence risk of customer frustration.
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3.  A hardware store buys bolts in bulk for 5 cents each.  The bolts are then put into packages of 12 and sold for $0.99 a package.  What is the minimum number of packages the store needs to sell to cover its daily overhead costs of $12 per day?

Breakeven point per day= Fixed cost/Contribution per package


Contribution per package = Selling price-Cost per package


Contribution per package = 0.99 – (0.05X12) = 0.99-0.60

Contribution per package =0.39

Hence 

Breakeven units = $12/0.39

Breakeven units= 33.33 packages
Packages to be sold = 34 Rounded upward to a whole number
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4.  As a fundraiser, the student council carved pumpkins at the Harvest Festival.  To get ready for the day, they bought 5 pumpkin carving kits at $5.00 per kit plus GST and PST, paid the festival organizers $50.00 for the booth, and had parents donate 100 pumpkins.  They charge $15.00 per pumpkin and made a profit of $1182.50.  How many pumpkins did they have left at the end of the festival?

Let the number of the pumpkins sold be x


Profit = Total sales – total cost


$1182.5 = ($15*X) – ((5*$5) + $50)


$1182.5 = ($15X – ($25 + $50)


$1182.5 = ($15X – ($75)


$1182.5+$75 = $15X


$1257.5 = $15X


Dividing both sides by 15


X= 83.83 pumpkins


X= 84 pumpkins rounded up


Hence pumpkins remaining = 100 – 84


Pumpkins remaining = 16
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5.  For a loan of $14 100.00, calculate the following:

a. The total cost borrowed at a rate of 5.10% per annum, compounded semi-annually for a 5-year term.

Total Cost = Principal (1+Rate/Times) ^times*years

Total cost =$14,100 (1+(0.051/2) ^2*5

Total cost = $14,100 * (1.0255^10)

Total cost = $14,100 * 1.286343
Total cost = $18137.43

b. How much interest is payed on the loan?

Interest payable on the loan = Total cost – Principal

Interest = $18,137.43 – 14,100

Interest = $ 4037.43
c. What is the monthly payment?

Monthly pay = interest pay + Principal pay

Interest pay = $4037.43/60 

Interest pay = $67.29 per month
Principal pay = $14,100/60

Principal pay = $235 per month
Total monthly pay =$ 67.29+235 =$ 302.29
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6.  Sara is going to open a small retail booth in a mall selling her hand-painted wooden holiday signs.  After paying her start-up costs, what 5 operating expenses must she consider?

Rent expense


Utilities expenses


Salaries and wages expense


Advertisement expense

Office supplies

Use the following information for the next three questions.
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7.  The Marshmallow Factory provides customers with a selection of toppings for their marshmallows.  Which of the following best describes the toppings that Chris purchases for his business?


a.  sales


b.  profit


c.  a fixed expense


d.  a variable expense


As the toppings are offered as a supplement of the reals product, it means Chris incurs an expense for the same and which is classified as variable as the cost of topping will change with the level of sales.
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8.  Which of the following measures ensure Chris’s business will not experience a loss by introducing the 2-for-1 coupon?


a. Expand the menu by adding other dessert choices for customers.


b. Put an expiry date on the coupons and restrict the use to weekdays.


c. Have a unit sale price that is more than double the unit production cost.


d. Restrict the coupon to one per customer and distribute only a limited number.


When making the offer of 2-for-1 coupon, Chris should consider making the unit price to be more than double the unit production cost which ensures that the firm still get a contribution from the offer. This will imply that even if the offer continues for the future operations then the business will still prosper 
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9.  Six months after opening, Chris meets with his financial advisor to review his business plan and complete a viability study for the Marshmallow Factory.  Which of the following factors indicate his business is viable?


a. All his loans are paid, and his business is debt free.


b. His total unit sales continue to grow an increase from the previous month.


c. His total monthly revenue consistently exceeds his total monthly expenses.


d. People like his product and his customer-base grows via word of mouth and social media.


If Chris finds that his total monthly revenue consistently exceeds his total monthly expenses, this will be an indication that the firm is profitable and the profits will achieve the business main objective of creating wealth for the shareholders.
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10.  Place the digits 1 to 8 in the given spaces so that no two consecutive numbers are next to each other.

	X
	7
	5
	X

	4
	1
	8
	2

	X
	6
	3
	X
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11.  You are starting a business that sells water filters.  Your start-up costs are $1500 and each water filter kit costs $45.  If you sell the water filters for $65, how many do you need to sell to 

a. Break even?

Break even = Fixed cost / Contribution per unit

Break even = $1,500/($65-45)

Break even = $1,500/$20

Break even = 75 units of water kit

b. Make a profit?

To make a profit I need to sell units above the break even


To make profit sales unit should be equal or greater than 76 units
c. Suffer a loss?

To suffer loss, I will have sold units that are below the breakeven units

Hence the units that make a loss are equal to or less than 74 units
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12. Shane owns an electrical company.  He has one employee who drives a company vehicle.


a.  Classify each item as an expense or revenue.  Classify each item as fixed or variable.

	Item
	Value
	Expense or Revenue
	Fixed or Variable

	Cheque from customers
	$1700.00
	Revenue
	Variable

	Electrical supplies
	$450.00
	Expense
	Variable

	Cheque from customers
	$1250.00
	Revenue
	Variable

	Employee wages
	$1200.00
	Expense
	Fixed

	Company vehicle fuel
	$450.00
	Expense
	Variable

	Cash from customers
	$550.00
	Revenue
	Variable

	Office supplies
	$85.00
	Expense
	Variable

	Cheque from customers
	$1600.00
	Revenue
	Variable

	Cash from customers
	$350.00
	Revenue
	Variable

	Employee wages
	$1200.00
	Expense
	Fixed

	Utilities
	$250.00
	Expense
	Variable

	Cheque from customers
	$2000.00
	Revenue
	Variable

	Rent
	$1200.00
	Expense
	Fixed

	Advertising
	$100.00
	Expense
	Fixed

	Permanent contract for maintenance
	$500.00
	Expense
	Fixed

	Company vehicle insurance
	$110.00
	Expense
	Fixed



Note: However, utilities expense and advertisement may qualify on the opposite sides as classified per fixed or variable based on more clarification if offered

b.  Create a statement of revenue and expense for Shane’s electrical company.

	Shane Electrical Company

	Statement of Revenues and Expenditure

	For the period 

	Revenues 
	Amount
	Amount

	Cheque from customers
	$1,700.00 
	 

	Cheque from customers
	$1,250.00 
	 

	Cash from customers
	$550.00 
	 

	Cheque from customers
	$1,600.00 
	 

	Cash from customers
	$350.00 
	 

	Cheque from customers
	$2,000.00 
	 

	Total revenue
	$7,450.00 
	$7,450.00 

	Expenditure
	 
	 

	Electrical supplies
	$450.00 
	 

	Employee wages
	$1,200.00 
	 

	Company vehicle fuel
	$450.00 
	 

	Office supplies
	$85.00 
	 

	Employee wages
	$1,200.00 
	 

	Utilities
	$250.00 
	 

	Rent
	$1,200.00 
	 

	Advertising
	$100.00 
	 

	Permanent contract for maintenance
	$500.00 
	 

	Company vehicle insurance
	$110.00 
	 

	Total expenditure
	$5,545.00 
	$5,545.00 

	Surplus (Profit for the period)
	 
	$1,905.00 
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13.  Aaron owns a business and paid $25 000.00 in start-up costs.  Every month he must spend $3570.00 in operating costs and he earns $5700.00 a month.
a. Fill out the table showing earnings over time.  Ignore start-up costs.

Earnings per month = Revenue – Cost

Earnings per month = $5700-3570 = $2,130

	Month
	1
	2
	3
	4
	5
	6
	7
	8

	Earnings
	2130
	4260
	6390
	8520
	10650
	12780
	14910
	17040


b. Draw a broken-line graph showing his earnings.  Draw a horizontal line that shows his start-up costs.  How many months will pass before he break even?

i. Monthly Earnings graph

	
	[image: image1.png]Marshmallow Factory fights frozen yogurt with warm, fluffy treats!

When vis

ing the Marshmallow Factory, don't expect the normal, puffy white campfire variety. The
house specialty is smooth marshmallow cream which customers use as a base for craving satisfying

flavor experimentation.

“Everything is made the way you want it”. Customers choose a shell out of a wide selection, ranging
from molded chocolate to pastries. They pick one of over 20 flavored creams, from Coca-Cola to mint,
of which samples are eagerly provided before decisions are made. Toppings, such as fruit or chocolate
chips are chosen from a toppings bar. Powders, sugars, mocha, sour and more, are used for the

i

ng touch.

The Marshmallow Factory sign was up for several years while the owner mortgaged the building that
was already owned to renovate and experiment until the product was perfected. Owner Chris
assumed children would be the target market, but finds the shop gets more business from adventurous
adults in their 20s and 40s.

Unlike the already established frozen yogurt franchises, he has relied on trial and error to set up the
shop. Admittedly business has been slow —so far. To increase sales, Chris used various free-

advertising web sites to distribute “2 Marshmallows for the Price of 1" coupons but has seen mixed
results. He hoped the offers would create return customers and generate word of mouth, but users

were only interested in one-

ime, cheap deal.

The bu
set up a YouTube Channel to demonstrate the product for customers. The videos could then be shared

ess has a website, but it lacks the passion and enthusiasm needed. A future suggestion s to

via social media platforms such as Facebook and Twitter.

Tourists impressed with his product have encouraged him to expand his business and open other

stores. More exposure might make this a possibility. In the meantime, Chris is content watching

customers enjoy the unusual treat.

(Adapted from: Jamie Bradburn, “New Danforth Food: Toronto's Marshmallow Factory fights frozen yogurt with warm, fluffy.
treats” special to the Star, Monday May 6, 2013)
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ii. Monthly Earnings graph with start-up capital
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From the graph, 12 months will be required for the business to pass the break even point.
c. Calculate the break-even point by dividing the start-up cost by monthly earnings minus operating costs.  Does it match with the information from your graph?

Breakeven point = Fixed Cost / Contribution

Breakeven point = $25,000/($5700-3570)

Breakeven point = $25,000/2130

Breakeven point = 11.73 Periods (Months)

Does it match with the information from your graph?

Yes, the results are in line with the graph results that showed a breakeven slightly below 12 months
Assignment Grade:
/68
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