Unit 8

In trying to solve a problem using algebra, begin by identifying what you know.  In a homework assignment, of course, you will be given a word problem that contains all the data you need to reach an answer, and often some information that is irrelevant to the problem.  In the real world, there is a large amount of information, most of which is likely to be extraneous; deciding what is important to the problem may be more difficult than setting up and solving the algebra!  Also, in real world problems, you may not immediately have access to all of the information that you need; there is often one or two points that will need clarified or a question or two that need answered before the problem can be set up properly.  Having identified what you know, and what is relevant to the question being addressed, decide what the variable or variables you will be trying to solve for will be, and assign them a name.  With that done, set up the relationship or relationships among the variables as equations, then solve the equations for the values of the variables.  With a little practice, this generally is not as tricky or difficult as it sounds.

Consider this situation.  Your business makes gadgets, and at the moment, you make 500 gadgets a year.  Since business is booming, you decide to expand production.  Based on current demand, you feel that you should be producing 1200 gadgets a year, but you believe you can only increase production by 75 gadgets a year.  Increasing production will, of course, require more space and more materials; expanding your current gadget factory is going to require a modest loan, to be paid back over a 10 year period.  You are wondering if you will be able to reach the full production of 1200 gadgets by the time you have paid off the loan.

What do we know?

· 500 gadgets per year, current production

· 75 gadgets per year, expected rate of growth

· 1200 gadgets per year, target production.

What do we want to know?

How long will it take?  Call the time x.

We have, therefore:

500 + 75x = 1200

So,

75x = 700

x = 9 1/3 years.

Looks like full production will be achieved before the loan is paid off!  Notice, however, that this is only an approximate answer.  Yes, the exact answer to the problem as it has been set up is 9 1/3, but this assumes that production of gadgets smoothly increases by 75 gadgets a year, meaning it increases by 6 ¼ gadgets a month. Really?  A quarter of a gadget? I doubt it!  The production increase is probably going to go up in steps.  You will be hiring an additional employee every once in a while, and the production will jump up to a higher level with the added employee, perhaps by 25 gadgets a year.  Does that mean the solution reached here is worthless?  Not at all—it just means that what we've reached as a conclusion needs treated as what it is, an approximate estimate.
Let's look at another, relatively simple situation.  You have a special order for as many widgets as you can make.  Most of the things you need to make a widget, you keep on hand in plentiful quantities, of course, but for each widget you need the widget frame, which is a special order.  In the assembly process, you have to have George installs a thingie on the underside, and Carol has to put two thingies on the top.  You checked inventory, and you have 84 thingies.  How many widget frames do you need to order, and how many thingies go in Georges thingie box, and how many in Carol's thingie box?
Here's what we know:

84 thingies

Carol's thingie supply = 2 * George's thingie supply

What we need to know:

How many widgets can we make with the thingies we have?

How many thingies will George need?

How many thingies will Carol need?

OK, let's let the number of thingies George needs be t.  Then Carol will need 2t thingies.  And we have 84 thingies.  That means:

t + 2t = 84

So,

3t = 84

And

t = 28

George will need 28 thingies, and Carol will need 56 of them.  And since George is only putting one thingie on the widget, that means you can make 28 widgets, so you need to do a rush order to get 28 widget frames to get George and Carol on the task of widget-making.  
I admit, those two are obnoxiously simplistic, even if they are pretty much real world.  Hopefully they will illustrate the point being made well enough to help you tackle real world issues more easily.
Let's see what we can do with a more complex problem.

Jim's got a 120 acre farm.  He grows corn and soybeans on that farm, and he wants to maximize his planting.  As it turns out, he can plant an acre of corn for $15, and an acre of soybeans for $8, but that acre of corn will generate a profit of $24, but soybeans will generate only $14 profit.  (OK, the figures are made up, and obviously absurd.)  And Jim's got $1310 he can put into planting his acreage.  So, how many acres of corn and how many acres of soybeans should be planted?  And what will the profit look like?
Let S be the acres of soybeans, and C be the acres of corn.

S + C = 120 acres

8S + 15C = $1310

Looking at that first equation, we can solve for S and find S = 120 – C.  So, put that in for S in the second equation, and get:

8*(120-C) + 15C = 1310

Which means that

960 – 8C + 15C = 1310

So,

7C = 350

Which makes C = 50 acres, and therefore S = 70 acres.

What will Jim's profit be?  50*24 + 14*70 = 1200 + 980 = $2180.
This problem is a bit more real world, and it shows you the basics.  I agree—the real-world prices and profits are not at all like the numbers I used, but it's the principle that counts.

Let's take this to another level!

You plan to provide school kits for children: young ones, ones slightly older, then an older age group.  The youngest ones will get a pencil, a pencil sharpener, a box of crayons, an eraser and a ruler.  The middle group will get two pencils, a pen , a pencil sharpener, an eraser and a ruler.  The older group will get two pencils, two pens, an eraser, a pencil sharpener, a ruler and a compass.  You know that the younger and middle groups will number about twice as many as the older group; you also have 147 pencils and 89 pens. (Clearly, some of the supply of pencils and pens found itself diverted to other uses!)  You want to know how many boxes you will need, how many pencil sharpeners, erasers, crayons, compasses and rulers you will need to buy

In solving this, let Y = number in the youngest group, M = number in the middle group and E be the number in the eldest group.

We know that:

Y + 2M + 2E = 147 pencils

M + 2E = 89 pens

Y + M = 2E
As an aside, you'll notice we have 3 variables and 3 equations; that means that, if there is a solution at all, we can find it.  If we only had 2 equations, we'd end up having one of the variables defined in terms of one or two variables.  We've got 3 equations and 3 variables: we will solve this!

Since we know 2E = Y+M we can put that into the other two equations to get:
2Y + 3M = 147
Y + 2M = 89
Double that second equation, and get:

2Y + 4M =178
Subtract the top one from the one we just doubled, and you have:

M=31

Put M into Y + 2M = 89 and solve for Y, getting

Y= 27

That makes 2E= 31 + 27 = 58, so E = 29.

Excellent!  So, we'll need 87 boxes, erasers, rulers and pencil sharpeners.  That'll be 27 boxes of crayons and 29 compasses.

The principles demonstrated here work just as well in solving dozens, even thousands, of equations in as many variables.  Clearly, when you get more than three or four variables, you might want to use a computer to do the calculations for you, rather than by doing it all by hand.

Principles of Personal Finance again

· Get rid of the clutter.  This is not only the clutter in your closets and rooms, but also in your life.  If you have not used it in a year or so, you probably don't need it: Liquidate it.

· Be truthful in filing taxes.  "Render unto Caesar what is Caesar's, and unto God what is God's." Yes and if Caesar can be convinced that it is not due to him, without lying, that's fine.  Lying to lessen taxation?  That is unacceptable for a Christian.
· Stay legal, insofar as it does not require disobeying the Scriptures.  Do not earn money via illegal or questionable means.

· Family comes before finance: Certainly, to provide food, shelter, etc. is important, but so is time with the spouse and children.  Striking a balance between working to provide properly for the family's physical needs and providing for their spiritual & emotional/social needs is never easy—but it is extremely important
· Have a significant emergency fund: Target having enough put by so that the necessities can be paid for three months without any income.  Even putting a little bit by on a weekly or monthly basis can add up over time.

Goal Setting

This material is modified from lesson.moneyinstructor.com/100/goal-setting.html
No matter where you are in life, planning and organizing are valuable, if not critical, skills.  In terms of planning and organizing, however, it is necessary to have a goal, a target toward which the planning and organizing are moving you and your life. If the goal is large and complex, it will generally be necessary to break the task of achieving it into smaller, more manageable goals that, when all completed, will lead to reaching the larger goal.  In this sense, it is much like getting a degree at CLI: your main goal is the degree, but passing each needed class is a smaller goal that must be achieved, and in the goal of passing a given class, learning the material in each of the twelve units well enough to pass the test is an even smaller, and more achievable goal.

Setting goals with specific dates, times and amounts is a major help in getting things done: again, using a degree through CLI as an example, setting a goal of getting Practical Math done in three months, with the smaller goal of finishing one unit per week, is a realistic goal to target.  In formulating goals, ask yourself:

· Do I have the skills to achieve this goal?

· Do I have all the information and knowledge that I need to achieve this goal?

· What help or collaboration will I need to achieve this goal?

· What resources will I need to achieve this goal?
· What things might block my progress toward achieving this goal?

· What false assumptions am I making about achieving this goal?

· Is there a better way of achieving this goal?

Looking at these goals in context of studying at CLI:

· Do I have the skills to achieve this goal? The main skill needed is the ability to read and recall; at this point, you have probably proved you have both of those.
· Do I have all the information and knowledge that I need to achieve this goal? Yes: you know how to access the material, and enroll in the course.
· What help or collaboration will I need to achieve this goal? A mentor who has significant knowledge in the area involved, and possibly friends to discuss the material with
· What resources will I need to achieve this goal? An internet connection, and a means to use it—a computer, a smart phone, an iPad, or a Cyber Café and the funds to use it
· What things might block my progress toward achieving this goal? Personal or family crises; internet provider interruption; failure of the electronics used to access the course
· What false assumptions am I making about achieving this goal? Hopefully none
· Is there a better way of achieving this goal? If there is, we have yet to find it.
Looking at the answers to these seven questions, given any goal, will provide you with the guidance you may need for deciding whether or not a goal is a realistic one.  Even goals that look unrealistic, however, may be ones that can be broken down into smaller, more achievable goals that will, as they are accomplished, lead to achieving the greater goal.
Starting Your Own Business

Modified from: https://www.moneyinstructor.com/lesson/startbusiness.asp
Begin by looking at what you know, what you have, and what you can do.  Do you have a skill you could teach? Could you tutor others in some course? What things are there that folks in your area would pay to have done, that you could do for them?  Things that may be possibilities:
· Walking dogs (You will need bags for the dog's waste)

· Washing windows (You'll need rags, a squeegee, window cleaner)

· Mowing lawns (You'll need a lawn mower, and fuel for it)

· Babysitting (In many areas, you have to have a course for that)

· Tutoring (Just pencils and paper)

· Music lessons (Notebooks for the weekly lesson plans for each student)

· Painting (Simple things: painting the fence, for instance.  If the owner doesn't provide the resources, as they often will, you'll need sandpaper, possibly a paint scraper, a bucket, brush and paint remover—as well as paint)

Other things no doubt come to mind, unique to your own community.  You can advertise your services on community bulletin boards, by distributing flyers door-to-door, and of course by word of mouth.  Be ready to persevere, since there will inevitably be tough times; be prepared to learn as you go, and adjust the business endeavor as circumstances suggest or require; make sure that you use your calendar to track appointments, scheduled delivery of goods or services, and be ready to inform those involved if your plans have to be changed. With any potential business, ask yourself:
· Who could you talk to about creating this business for yourself?

· What would you have to learn or procure before starting the business?

· What are strengths and weaknesses of the idea?  (eg. is it seasonal?  Would it conflict with other responsibilities?  Is there only a small demand for the business or its products?)

· What might you like about doing this business?

· What might you dislike about doing this business?

· Is there a similar business idea that might work out better?

In answering these questions, you will be better able to plan out your business endeavor, and you just might think of something that you would rather do, or could do more profitably.
How Much Will It Cost?

Modified from: https://www.moneyinstructor.com/lesson/businesscost.asp
An idea is not enough.  You also need to know what it is going to cost to bring that idea to life, so that you can figure out how much to charge for your service or product.  Costs can be broken into two major groups: fixed costs and variable costs.
A fixed cost is, just as its name sounds, a cost that is fixed.  Whether you sell one unit of your service or your product, or one thousand of them, your fixed costs will stay the same.  Some of the things that are likely to remain fixed are:

· Facility rental—rent on where you have your business

· Initial cost of buying tools (usually a one-time thing, but tools may need replaced at a predictable rate)

· Car payments

· Insurance—on your property and on liability

· Wages—if you have employees, anyhow
· Utilities—telephone, electricity (which may actually vary some), water (which may also vary)

· Licenses for the business

Other things may vary by what you are selling, in terms of products or services:

· Fuel for vehicles

· Material for making the product(s) sold

· Resources for providing the service—fuel for the mower if you are mowing lawns, ingredients for the meals if you are running a restaurant, cleaning fluid if you are washing windows, replacement of worn out tools—saw blades, mop heads, etc
The lists will, of course, vary by the product or service you provide.  Once you have built your list of expenses, estimate how many units of your product or service you will be paid for in a given month.  This requires that you be realistic: if you must err, err on the low side.
Let us say that you are very sure that you can sell at least n units of product or service per month.  The break-even charge per unit will be
Break-even cost = (Fixed costs)/n + cost to produce one unit
Obviously, you have to figure yourself in for the break-even cost as well.
Let’s take a simple example.  You will be producing tacos for kids after school.  You will be allowed to rent space to make and sell the tacos for $20 a month, and you’ve got one part-time employee that will be working for $150 a month.  You will buy:
Hamburger, at $1.50 per pound, and that will make 6 tacos
Taco Shells at $2.40 a dozen, which will make 12 tacos
Lettuce at $0.96 a head, which will make enough shredded lettuce for 12 tacos
Tomatoes at $1.28/lb, which will make enough chopped tomatoes for 32 tacos
Onions at $0.84/lb which will make chopped onions for 14 tacos
Taco seasoning at $0.90 a package, which will spice up one pound of hamburger
You figure that you can sell 20 tacos a day, five days a week, and you decide to say that the month is only 4 weeks long, meaning you figure you’ll sell 400 tacos a month.  OK, you may sell a few more in October than you will in February, but let that slide.
The cost per taco is:
Hamburger

$0.25
Taco Shell

$0.20
Lettuce


$0.08
Tomato

$0.04
Onion


$0.06
Spice


$0.15
Total


$0.78
Now, that’s just for one taco.  400 tacos will cost $312.00.  Add to that the $20 for the room and $150 for the month for your employee, and you have $482 for a month’s cost.  Your break-even cost, then is $482/400, or $1.205.  Round that up to $1.21.  If you feel you can get $1.50 per taco, you can expect to take in $600 per month, leaving you with $118 profit.  At $1.60 per taco, you’ll take in $640 and make $158 profit.  This is where you do a little market research and find out what other places are charging for a taco—if they’re charging $1.25 per taco, you really can’t figure you’re going to do a lot of business.  On the other hand, if they’re charging $2.00 a taco, you’ll probably sell tacos like crazy at $1.75—and make $700, or $218 if you only sell 400.  Which, being that much less than the competition, is hardly likely.
Well!  Let’s say the other places in town are charging $2.00 for a taco, and you decide to price yours at $1.75 each.  At that price difference, you expect you will sell 600 tacos, bringing in $1050, but needing $170 for the fixed costs and $468 for the variable costs, totaling $638.  The profit per month ramps up to $412 per month—you could even afford to give that employee a raise!
