CHAPTER 19 ALTERNATE PROBLEMS

Problem 19.1A

Using Cost-Volume Profit Formulas
Jumble writes and manufactures spelling games that it sells to retail stores.  The following is per-unit information relating to the manufacture and sale of this product:


Unit sale price

$      30


Variable cost per unit

6


Fixed costs per year

280,000

Instructions

Determine the following, showing as part of your answer the formula that you used in your computation.  For example, the formula used to determine the contribution margin ratio (part a) is:

	Contribution Margin Ratio
	=
	Unit Sales Price – Variable Costs per Unit

	
	
	Unit Sales Price


a. Contribution margin ratio.

b. Sales volume (in dollars) required to break even.

c. Sales volume (in dollars) required to earn an annual operating income of $50,000.

d. The margin of safety sales volume if annual sales total 50,000 units.

e. Operating income if annual sales total 50,000 units.

Problem 19.2A

Using Cost-Volume-Profit Formulas

Spear Products typically earns a contribution margin ration on 30% and has current fixed costs of $90,000.  Spear’s general manager is considering spending an additional $25,000 to do one of the following:

1. Start a new ad campaign that is expected to increase sales revenue by 8%.

2. License a new computerized ordering system that is expected to increase Arrow’s contribution margin ratio to 35%.

Sales revenue for the coming year was initially forecast to equal $1,500,000 (that is, without implementing either of the above options).

Instructions

a. For each option, how much will projected operating income increase or decrease relative to initial predictions?

b. By what percentage would sales revenue need to increase to make the ad campaign as attractive as the ordering system?

Problem 19.3A

Setting Sales Price and Computing the Break-Even Point

Barnie, Inc. is a newly organized manufacturing business that plans to manufacture and sell 100,000 units per year of a new product.  The following estimates have been made of the company’s costs and expenses (other than income taxes):



Variable


Fixed
per Unit


Manufacturing costs:



Direct materials


$50



Direct labor


40



Manufacturing overhead

$   600,000
10


Period expenses:



Selling expenses


25



Administrative expenses

     400,000
____


Totals

$1,000,000
$125
Instructions

a. What should the company establish as the sales price per unit if it sets a target of earning an operating income of $400,000 by producing and selling 100,000 units during the first year of operations?  (Hint: First compute the required contribution margin per unit.)

b. At the unit sales price computed in part a, how many units must the company produce and sell to break even?  (Assume all units produced are sold.)

c. What will be the margin of safety (in dollars) if the company produces and sells 100,000 units at the sales price computed in part a?  Using the margin of safety, compute operating income at 100,000 units.

d. Assume that the marketing manager thinks that the price of this product must be no higher than $130 to ensure market penetration.  Will the setting the sales price at $130 enable Thermal Tent to break even, given the plans to manufacture and sell 150,000 units?  Explain your answer.

Problem 19.4A

Estimating Costs and Profits

Swan Corporation manufactures ballet shoes.  For the coming year, the company has budgeted the following costs for the production and sale of 50,000 pairs of shoes.




Percentage



Budgeted
of Costs


Budgeted
Costs
Considered


Costs
per Pair
Variable


Direct materials

$   750,000
$15
100%


Direct labor

250,000
5
100


Manufacturing overhead 


  (fixed and variable)

600,000
12
30


Selling and administrative expenses

     500,000
  10
25


Totals

$2,100,000
$42
Instructions

a. Compute the sales price per unit that would result in a budgeted operating income of $800,000 assuming that the company produces and sells 50,000 pairs.  (Hint: First compute the budgeted sales revenue needed to produce this operating income.)

b. Assuming that the company decides to sell the shoes at a unit price of $100 per pair, compute the following:

1. Total fixed costs budgeted for the year.

2. Variable costs per unit.

3. The unit contribution margin.

4. The number of pairs that must be produced and sold annually to break even at a sales price of $100 per pair.

Problem 19.5A

Preparing a “Break-Even” Graph

Stay-a-While operates an uptown parking lot containing 1,000 parking spaces.  The lot is open 5,000 hours per year.  The parking charge per year is $1 per hour; the average customer parks two hours.  Stay-a-While rents the lot for $6,000 per month.  The lot supervisor is paid $25,000 per year.  Six employees who handle the parking of cars are paid $400 per week for 50 weeks, plus $800 each for the two-week vacation period.  Employees rotate vacations during the slow months when four employees can handle the reduced load of traffic.  Lot maintenance, payroll taxes, and other costs of operating the parking lot include fixed costs of $2,000 per month and variable costs of 4 cents per parking-space hour.

Instructions

a. Draw a cost-volume-profit graph for Stay-a-While on an annual basis.  Use thousands of parking-space hours as the measure of volume of activity.  [Stay-a-While has an annual capacity of 5 million parking-space hours (1,000 spaces x 5,000 hours per year).]

b. What is the contribution margin ratio?  What is the annual break-even point in dollars of parking revenue?

c. Suppose that the six employees were taken off the hourly wage basis and paid 40 cents per car parked, with the same vacation pay as before.  (1) How would this change the contribution margin ratio and total fixed costs?  (Hint: The variable costs per parking-space hour will now include 20 cents, or one-half of the 40 cents paid to employees per car parked, because the average customer parks for two hours.)  (2) What annual sales revenue would be necessary to produce operating income of $200,000 under these circumstances?

Problem 19.6A

Drawing a Cost-Volume-Profit Graph

Hard Tiles operates a chain of tile stores.  Although the tiles are sold under the Hard Tires label, it is purchased from an independent tile manufacturer.  Gal Runner, president of Hard Tires, is studying the advisability of opening another store.  Her estimates of monthly costs for the proposed location are:


Fixed costs:



Occupancy costs

$4,200



Salaries

3,000



Other

1,500


Variable costs (including cost of tiles)

$8 per box

Although Hard Tiles stores sell several different types of tiles, monthly sales revenue consistently average $12 per box sold.

Instructions

a. Compute the contribution margin ratio and the break-even point in dollar sales and in boxes sold for the proposed store.

b. Draw a monthly cost-volume-profit graph for the proposed store, assuming 3,000 boxes per month as the maximum sales potential.

c. Runner thinks that the proposed store will sell between 2,500 and 3,000 boxes of the tiles per month.  Compute the amount of operating income that would be earned per month at each of these sales volumes.

Problem 19.7A

Understanding Break-Even Relationships

Measure Up manufactures rules, which sells for $2.50 per unit.  Management recently finished analyzing the results of the company’s operations for the current month.  At a break-even point of 30,000 units, the company’s total variable costs are $60,000 and its total fixed costs amount to $40,000.

Instructions

a. Calculate the contribution margin per unit.

b. Calculate the company’s margin of safety if monthly sales total 40,000 units.

c. Estimate the company’s monthly operating loss if it sells only 28,000 units.

d. Compute the total cost per unit at a production level of (1) 30,000 pens per month and (2) 40,000 rulers per month.  Explain the reason for the change in unit costs.

Problem 19.8A

Cost-Volume-Profit Analysis Preparing a Graph

Chez Giva is considering investing in a soda machine operation involving 20 soda machines located in various locations around the city.  The machine manufacturer reports that similar soda machine routes have produced a sales volume ranging from 1,000 to 1,200 units per machine per month.  The following information is made available to Giva in evaluating the possible profitability of the operation.

1. An investment of $50,000 will be required, $10,000 for merchandise and $40,000 for the 25 machines.

2. The machines have a service life of five years and no salvage value at the end of that period.  Depreciation will be computed on the straight-line basis.

3. The merchandise (soft drinks) retails for an average of $1 per unit and will cost Giva an average of 40 cents per unit.

4. Owners of the buildings in which the machines are located are paid a commission of 5 cents per soft drinks sold.

5. One person will be hired to service the machines.  The salary will be $1,200 per month.

6. Other expenses are estimated at $500 per month.  These expenses do not vary with the number of units sold.

Instructions

a. Determine the unit contribution margin and the break-even volume in units and in dollars per month.

b. Draw a monthly cost-volume-profit graph for sales volume up to 1,000 units per machine per month.

c. What sales volume in units and in dollars per month will be necessary to produce an operating income equal to a 25% annual return on Giva’s $50,000 investment?  (Round to the nearest unit.)

d. Giva is considering offering the building owners a flat rental of $40 per machine per month in lieu of the commission of 5 cents per unit sold.  What effect would this change in commission arrangement have on his monthly break-even volume in terms of units?

Problem 19.9A

Analyzing the Effects of Changes in Costs

Clip, Inc. manufactures staplers and currently sells 20,000 units annually.  Sue Barnes, president of the company, anticipates a 10% increase in the cost per unit of direct labor on January 1 of next year.  She expects all other costs and expenses to remain unchanged.  Barnes has asked you to assist her in developing the information she needs to formulate a reasonable product strategy for the next year.


You are satisfied that volume is the primary factor affecting costs and expenses and have separated the semivariable costs into their fixed and variable segments.  Beginning and ending inventories remain at a level of 800 units.


Below are the current-year data assembled for your analysis:


Sales price per unit


$ 20


Variable costs per unit:



Direct materials

$4



Direct labor

5



Manufacturing overhead and selling



  and administrative expenses

  5
  14

Contribution margin per unit 30%


$  6

Fixed costs


$200,000

Instructions

a. What increase in the selling price is necessary to cover the 10% increase in direct labor cost and still maintain the current contribution margin ratio of 30%?

b. How many staplers must be sold to maintain the current operating income of $260,000 if the sales price remains at $20 and the 10% wage increase goes into effect?  (Hint: First compute the unit contribution margin.)

c. Barnes believes that an additional $500,000 of machinery (to be depreciated at 20% annually) will increase present capacity (100,000 units) by 25%.  If all staplers produced can be sold at the present price of $20 per unit and the wage increase goes into effect, how would the estimated operating income before capacity is increased compare with the estimated operating income after capacity is increased?  Prepare schedules of estimated operating income at full capacity before and after the expansion.

Problem 19.10A

Analyzing the Effects of Changes in Costs and Volumes

Outel, Inc. produces two versions of its popular Digel processors.  For the coming year, fixed manufacturing costs are projected to equal $160,000.  Information regarding forecast unit selling prices, variable costs, and demand for each processor is as follows:

	
	Unit

Selling Price
	Unit

Variable Manufacturing Costs
	Units

Demanded

	Apple
	$120
	$  50
	$6,000

	Pear
	  600
	  120
	  1,500


Instructions

Suppose Outel must choose only one of the processors to manufacture.  Analyze the following scenarios:

a. Based on the above prices, costs, and demand, which processor will result in the highest operating income?

b. Outel’s marketing managers project that if the selling price of the Digel processor is reduced by 25%, demand will double.  Likewise, if the selling price of the Pear is reduced by 60%, demand will triple.  Will adopting either of these alternative pricing strategies result in greater operating income than that found in part a (assuming no changes in manufacturing costs)?

c. Outel has an opportunity to adopt a new manufacturing process that will increase its fixed costs to $280,000.  The new process will reduce the variable manufacturing cots of the Apple processor should be manufactured and at which of the two suggested prices should it be sold to earn the highest operating income?  Should the process be adopted?

d. What overall strategy combination (that is, original versus new process, Apple versus Pear, original versus alternative selling price) should be chosen to maximize expected operating income?  If your answer is different than in part a, explain why it results in a greater level of operating income.

Problem 19.11A

Analyzing the Effects of Changes in Costs and Volumes

Charlie Farms raises marine fish for sale in the aquarium trade.  Each year, Charlie obtains a batch of approximately 1 million eggs from a local supplier.  Charlie’s manager is trying to decide whether to use the farm’s facilities to raise dogfish or catfish.  Dogfish eggs cost $6,000 per batch, while catfish eggs cost $10,000 per batch.  Due to differences in needs, only one species may be raised at a time and only one batch of fish can be raised in any 52-week period.


With current facilities, approximately 12% of dogfish eggs and 6% of catfish eggs can be successfully raised to maturity.  Dogfish take approximately 40 weeks to grow to a saleable size, while catfish take 50 weeks.  Catfish also require more care than dogfish.  Each week, catfish need two complete water changes and 20 feedings, while dogfish need only one water change and 15 feedings.  Each feeding costs $160 and each water change costs $800.  Heating and lighting costs equal $300 per week of rearing, regardless of which fish and being raised.  Fixed overhead costs for the year amount to $100,000.  Charlie can sell dogfish for $5 each and catfish for $12 each.

Instructions

a. Which species should Charlie raise to earn the highest operating income for the year?

b. Other than fixed costs, which factors or categories of costs seem to have the greatest influence on operating income?

c. Charlie’s manager is considering the following improvements, each of which will cost an additional $10,000 for the year.  Due to resource limitations, only one can be implemented.

1. Purchasing a higher quality filter material that will significantly improve water conditions in the rearing tanks.  The higher water quality will increase the survival rates to 14% for dogfish and 8% for catfish.  The need for water changes will also be reduced to one each week for both species of fish.  Due to the higher yields, feeding costs will increase to $160 each.

2. Installing newer, more efficient equipment that will reduce heating and lighting costs to $200 per week of rearing.  The new equipment will promote more stable conditions, increasing the survival rates of dogfish to 12.5% and of catfish to 6.5%.  The slight change in survival rates is not expected to increase feeding costs.

Using your answers to part b above (with no calculations), which options do you think will be more beneficial?

d. Perform the necessary calculations to check if your answer to part c was correct.  Should either of the investments be undertaken, and if so, which fish species should be raised?

Problem 19.12A

CVP with Multiple Products

B-Ball, Inc. sells gloves and bats.  The following is selected per-unit information for these two products:


Gloves
Bats


Sales price

$60
$8


Variable costs and expenses

  40
  2

Contribution margin

$20
$6
Fixed costs and expenses amount to $400,000 per month.


B-Ball has total sales of $1,500,000 million per month, of which 75% results from the sale of running gloves and the other 25% from sales of bats.

Instructions

a. Compute separately the contribution margin ratio for each line of products.

b. Assuming the current sales mix, compute:

1. Average contribution margin ratio of total monthly sales.

2. Monthly operating income.

3. The monthly break-even sales volume (stated in, dollars).

c. Assume that through aggressive marketing, B-Ball is able to shift its sales mix toward move sales of bats.  Total sales remain $1,500,000 per month, but now 30% of this revenue stems from sales of bats.  Using this new sales mix, compute:

1. Average contribution margin ratio of total monthly sales.

2. Monthly operating income.

3. The monthly break-even sales volume (stated in dollars).

d. Explain why the company’s financial picture changes so significantly with the new sales mix.
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