
Chapter 05 - Cost-Volume-Profit Relationships 

202. The following monthIy data in contribution format are available~or~:M N Company and its only Cc-) 
product, Product SO: v~ ~ 00 

Total Pel' Unit 

Sales .................................. . $83,700 $279 

Variable expenses ............ . 32,700 109 

Contribution m~U'gin........ 51,000 $l1fi 

Fixed expenses ................. . 40,000 

Net operating income...... . $11.000 
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The company produced and sold 300 units during the month and had no beginning or ending 
inventories, 

Required : 

a, Without resorting to calculations, what is the total contribution margin at the break-even point? Fe -=. !fo, ~ 

b, Management is contemplating the use of plastic gearing rather than metal gearing in Product SO,AiL er 
This change would reduce variable expenses by $18 per unit. The company's sales manager predicts 
that this would reduce the overall quality of the product and thus would result in a decline in sales to a 
level of 250 units per month, Should this change be made? No.1 [)~ fb pl"o.f!Vt-19-; '+'~ 

c, Assume that MN Company is currently selling 300 units of Product SO per month, Management 
wants to increase sales and feels this can be done by cutting the selling price by $22 per unit and 
increasing the advertising budget by $20,000 per month, Management believes that these actions will L. 
increase unit sales by 50 percent. Should these changes be made? No. '/) ~ 'I> r(::;f "1 

d, Assume that MN Company is currently selling 300 units of Product SO, Management wants to 
automate a portion of the production process for Product SO, The new equipment would reduce direct 
labor costs by $20 per unit but would result in a monthly rental cost for the new robotic equipment of 
$10,000. Management believes that the new equipment will increase the reliability of Product SO thus 
resulting in an increase in monthly sales of 12%. Should these changes be made? 
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a. The total contribution margin would be $40,000 since it is equal to the fixed expenses at the 
break-even point. 

b. The $18 decrease in variable costs will cause the contribution margin per unit to increase 
from $170 to $188. 

250 units x $188 per unit. ........................ . 
Present total contribution mal'gin: 

300 units x $170 per unit... ...................... . 
Decrease in total contribution mm'gin .... . 

$47,000 


51,000 


$(4,000), 


The less costly components should not be used in the manufacture of Product SO. Net 
operating income will decrease by $4,000. 

c. The decrease in selling price per unit will cause the unit contribution margin to decrease 
from $170 to $148 . 

Expected total contribution margin: 
300 units x 150% x $148 per unit.. ........ 

Present total contribution margin: 
300 units x $170 pel' unit... ...................... . 

Incremental contribution margin ............ . 
Change in fixed expenses: 

Less incremental advertising expense .. .. 
Reduction in net operating income ........ .. 

$66,600 

51,000 
15,600 

20,000 
$(4,400) 

The changes should not be made. 

d. The use of the automated process would affect both fixed and variable costs. Fixed 
expenses will increase by $10,000 from $40,000 to $50,000. Variable costs will decrease by 
$20 from $109 to $89, and the unit contribution margin will increase from $170 to $190. 

Expected total contribution mlll'gin: 
300 units x 112% x $190 per unit.. ........ $63,840 

PI'esent total contl'ibution margin: 
300 units x $170 perunit... ...... .. .............. . 51,000 

Increase in total contribution margin .... .. 12,840 
Change in fixed expenses: 

Less monthly equipment rentaL............ . 10,000 

Increase in net operating income ............ . $ 2,840 


The changes should be made. 



AACSB: Analytic 
AfCPA BB: Crilical Thinking 
AfCPA FN: Measllremenl 
Bloom's: Application 
Learning Objective: 05-0f Explain how changes in activity affect COnlribution margin and net operating income 
Learning Objective: 05-04 Show the effects on net operating income ofchanges in variable costs; fixed costs; selling price; and volume 
Learning Objective: 05-06 De/ermine the break-even point 
Level: Hard 
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207. Iron Decor manufactures decorative iron railings. In preparing for next year's operations, 

management has developed the following estimates: t: "\ 


"2o,o-ro \.2.o(()U'OX[ . "2-) ~ -Z~61ro_ 
Total Per Unit 

Sales (20,000 units)................ $1,000,000 $50.00 
Direct materials .................... . $200,000 $10.00 
DiI'ect labor (variable) ........ .. $50,000 $2.50 C%J-=. 1. '1 x. 7A- tn5IJ ~ ~ q hi 61fD 
Manufacturing ovel'head: 

Variable ............................... .. 
 $3.50 

Fixed ..................................... . $4.00 


Selling & admillistr~.,u•..sJ' I'-o.--- ­

r .'. bl
,all.l e ............... j ........... 

'Fixed .................................... .. 


Required: 

Compute the following items: 
a. Unit contribution margin. 
b. Contribution margin ratio. 
c. Break-even in dollar sales. 
d. Margin of safety percentage. 
e. If the sales volume increases by 20% with no change in total fixed expenses, what will be 

the change in net operating income? 

f. If the per unit variable~osts increase by 15%, and if fixed selling and 

administrative expenses increase by 12%, what will be the new break-even point in dollar 

sales? 
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a. 	 Val'iable cost per unit: 
Direct materials ................................. $10.00 
DiI'ect la bOI' ...................................... .. 2.50 
Val'iable f~lctory overhead .............. .. 3.50 
Variable selling & administrative .. .. 5.00 

Total val'iable cost per unit ................ $21.00 


Selling pl'ice pel' unit ........................ .. $50.00 

Less: Val'iable cost pel' unit .............. . 21.00 

{Tnit Cl\I.............................................. . $29.00 


b. CM ratio = Unit CM -;- Selling price = $29.00 per unit -;- $50.00 per unit = 58% 

c. Fixed factOl'y overhead ...................... $ 80,000 
Fixed selling & administrative .......... 30,000 
Tohll fixed expenses ........................... . $110,000 

Dollar sales to break even = Fixed expenses -;- CM ratio = $110,000 -;- 0.58 = $189,655 
(rounded) 

d. 	 CUlTent sales .................................... $1,000,000 

Less bl'eal{-even sales....................... 189,655


-------'---­

lVIHl'gin of safety in dollal·s.............. $ 810,345 


Margin of safety percentage = Margin of safety in dollars -;- Current sales 
= $810,345 -;- $1,000,000 = 81.03% 



-------

----------------

e. 	 CUlTent net openlting income: 

Units sold ................................................................. . 

x Contl'ibution mal'gin pel' unit ............................. 

Total contribution mat'gin ..................................... . 

Less: Fixed expenses .............................................. .. 

Cm'I'ent net operating income .............................. .. 


Net operating income with u 20% sales incl'ease: 

Units sold ................................................................ .. 

x Contlibution margin pel' unit ........................... .. 

Total contl'ibution mat'gin .................................... .. 

Less: Fixed expenses............................................... . 

Net operating inconle ............................................. . 

L-ess: CmTent net opel'uting income .................... .. 

Incl'ease in net operating income .......................... . 


Altel'nate solution: 
Increase in units sold .............................................. . 

x Contl'ibution m~lI'gin pel' unit ............................ . 

Increase in net open:lting income ......................... .. 


f. 	 Cu....ent val'iable pl'Oducts costs pel' unit: 

20,000 
$29 

$580,000 
110,000 

$470,000 

24,000 
$29 

$696,000 
110,000 
586,000 
470,000 

$116,000 

4,000 
$29 

$116,000 

Dit'ect Inatel'ials ............................................ .. $10.00 
Dit'ect labol· .................................................... . 2.50 
Val'iable factol'Y ovel'head ........................... .. 3.50 

V~lI'iable pl'Oduction costs ............................. .. 

15% incl·ease .................................................. .. 

Total new variable pl'Oduction cost .............. . 


Cu.... ent fixed selling & admin..................... .. 

12% incl·ease .................................................. .. 

Total new fixed selling & admin.................... 


New contribution m .... gin pel' unit: 

Selling pl'ice .................................................... . 

Less val'iable cost ........................................... . 


P..oduction ..................................................... . 


$16.00 
2.40 

$18.40 


$30,000 
3,600 

$33,600 

$50.00 

$18.40 
Selling & administ..ative................................ 5.00 23.40 


Contribution ma..gin....................................... $26.60 


eM ratio = $26.60 + $50.00 = 53.2% 



Fixed factol'Y ovel'head .................. . $ 80,000 
Fixed selling & administ..ative...... . 33,600 
Total fixed expenses ....................... . $113,600 

New break-even in dollars = $113,600 -:- 0.532 = $213,534 (rounded) 

AACSB: Analytic 
AICPA BB: Critical Thinking 
AICPA FN: Measurement 
Bloom's: Application 
Learning Objective: 05-03 Use the contribution margin ratio (cm ratio) to compute changes in contribution margin and net operating 
income resulting from changes in sales volume 
Learning Objective: 05-04 Show the effects on net operating income ofchanges in variable costs; fixed costs; selling price; and volume 
Learning Objective: 05-06 Determine the break-even point 
Learning Objective: 05-07 Compute the margin ofsafety and explain its significance 
Level: Medium 



211. Parkins Company produces and sells a single product. The company's incoml stat1ment 
for the most recent month is given below: c7(:;>O 

{,~- ­
Sales (6,000 units at $40 pel' unit)................ .. $240,000 

Less manufactm'ing costs: 

Dh'ect nlatel·ials ............................................. .. 

Direct labol' (val'iable) .................................. .. 

Val'iable facto.·y ovel·head ............................ .. 12,000 

Fixed factory ove..he..ld ................................... 302000 1502000 


Gross margin .................................................. . 	 90,000 

Less selling and othe.. expenses: 

Val'iable selling and othe.. expenses ............. .. 24,000 

Fixed selling and othe.. expenses .................. .. 42 2000 662000 


Net ope....lting income ..................................... . 	 $ 24!OOO 


There are no begirming or ending inventories. 

Required: 

a. Compute the company's monthly break-even point in units of product. l_L..-J-II_~-- == If-~5 BE, 

b. ~at would the .company's monthly net operating income be if sales increa~ed by 25% and . -" tJ 
there IS no change ill total fixed expenses? 6Jl- ~ ~ :: 4-. <:>' Lf: 0 x.. "l6 % ~ Ltmt~ I~~e" I I 

-z;...{- J l4 <.l1m)( z.. :::=. tf!?; ~ 
c. What dollar sales must the company ac.hiev~ in order to earn a net operadng income of 
$50,000 per month? 	 t:"c ~T~_, 7 2 , /!TO +- sap-o° :::: tf)t>S""' 6lfO 

eM ~ 16/4-0 ~:::::r==,"" 
d. The company has decided to automate a portion of its operations. The change will reduce 
direct labor costs per unit by 40 percent, but it will double the costs for fixed factory 
overhead. Compute the new break-even point in units. 
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a. The company's income statement in contribution format would be: 

Sales .......................................................... . $240,000 
Va..iable expenses: 

DiI'ect mate.. ials ...................................... . $48,000 
Di.·ect labo ................................................ . 60,000 
V~lI"iable factOl,)' ovel·head...................... 12,000 
Va.-iable selling and othel' expenses....... 24,000 144,000 

------~--------~-
Contribution mal·gin................................ 96,000 

Fixed expenses: 

Fixed factory overhead ........................... 30,000 
Fixed selling and other expense ............. 42,000 72,000 

------~--------~-
Net operating income............................... $ 24,000 


The break-even point in units would be: $72,0007 $16 per unit 
b. 6,000 units x 125% = 7,500 units 

Sales (7,500 units x $40 pel' unit)........................ $300,000 

Variable expenses (7,500 units x $24 pel' unit).. 180,000 

Contribution margin............................................ 120,000 

Fixed expenses ...................................................... 72.000 

Net operating income........................................... -::;(f$~~,0::=;;O:::;D:....
~ 48:;; Cb) 

c. ($72,000 + $50,000) 7 0.40 <$l05,OQQ) lC ) 
d. Direct labor costs are presently $10 per unit ($60,000 7 6,000 units) and will decrease by 
$4 per unit ($10 x 40%). Therefore, the company's new cost structure will be: 

Selling pl'ice ..................................... $40 100% 

Variable expenses ($24 - $4) .......... 20 50% 

Conh'ibution mal·gin....................... $2..0. ...5f!% 


((2 x $30,000) + $42,000) 7 $20 per unit = 5,100 units ld) 

AACSB: Analytic 
A/CPA BB: Critical Thinking 
A/CPA FN: Measurement 
Bloom's: Application 
Learning Objective: 05-04 Show the effects on net operating income ojchanges in variable costs; fixed costs; selling price; and volume 
Learning Objective: 05-05 Determine the level ojsales needed to achieve a desired target profit 
Learning Objective: 05-06 Determine the break-even pOint 
Level: Medium 



212. Almo company manufactures and sells adjustable canopies that attach to motor homes 
and trailers. Almo developed its budget for the current year assuming that the canopies would 
sell at a price of $400 each. The variable expenses for each canopy were forecasted to be $200 
and the annual fixed expenses were forecasted to be $100,000. Almo had targeted a profit of 
$400,000. 
While Almo's sales usually rise during the second quarter, the May financial statements 
reported that sales were not meeting expectations. For the first five months of the year, only 
350 units had been sold at the established price, with variable expense as planned, and it was 
clear that the target profit for the year would not be reached unless some actions were taken. 
Almo's president assigned a management committee to analyze the situation and develop 
several alternative courses of action. The following three alternatives were presented to the 
president, only one of which can be selected. 

1. Reduce the selling price by $40. The marketing department forecasts that with the lower 

price, 2,700 units could be sold during the remainder of the year. 


2. Lower variable expenses per unit by $25 through the use of less expensive materials. 
Because of the difference in materials, the selling price would have to be lowered by $30 and 
sales of2,200 units for the remainder of the year are forecast. 

3. Cut fixed expenses by $10,000 and lower the selling price by 5 percent. Sales of2,000 units 
would be expected for the remainder of the year. 

Required: 

a. If no changes are made to the se~ pric~cost structure, estimate the number of units 
that must be sold during the year t~ak e~ ~ocro ~ou ~ 
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b. Ifno changes are made to the selling price 0 . e the number of units 
that must be sold during the year to attain th target profit of $400 000 I 00, ~ + tl-Iro,tJV'O 
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a. Unit sales to break even = Fixed expenses -7 Unit eM 

= $100,000 -7 ($400 per unit - $200 per unit) = $100,000 -7 $200 per unit~un~ 


= ($400,000 + $100,000) -7 $200 per unit 

c. Which alternative should be selected? 
Profit = Sales - Variable expenses - Fixed expenses 
Alternative 1: 
Sales = ($400 per unit x 350 units) + ($360 per unit x 2,700 units) = $1,112,000 
Variable expenses = ($200 per unit x 350 units) + ($200 per unit x 2,700 units) = $610,000 
Fixed expenses = $100,000 
Profit = Sales - Variable expenses - Fixed expenses = $1,112,000 - $610,000 - $100,000 
= $402,000 

Alternative 2: 
Sales = ($400 per unit x 350 units) + ($370 per unit x 2,200 units) = $954,000 
Variable expenses = ($200 per unit x 350 units) + ($175 per unit x 2,200 units) = $455,000 
Fixed expenses = $100,000 
Profit = Sales - Variable expenses - Fixed expenses = $954,000 - $455,000 - $100,000 
= $399,000 

Alternative 3: 
Sales = ($400 per unit x 350 units) + ($380 per unit x 2,000 units) = $900,000 
Variable expenses = ($200 per unit x 3 50 units) + ($200 per unit x 2,200 units) = $510,000 
Fixed expenses = $90,000 
Profit = Sales - Variable expenses - Fixed expenses = $900,000 - $510,000 - $90,000 
= $300,000 

Alternative 1 would yield the highest profit. 

AACSB: AnalytiC 
A/CPA BB: Critical Thinking 
A/CPA FN: Measurement 
Bloom's: Application 
Learning Objective: 05-04 SholV the effects on net operating income ofchanges in variable costs; fixed costs; selling price; and volume 
Learning Objective: 05-05 Determine the level ofsales needed to achieve a desired target profit 
Learning Objective: 05-06 Determine the break-even paint 
Level: Hard 



227. Penury Company offers two products. At present, the following represents the usual 
results of a month's operations: 

PI'oduct K Pmduct L 
Per Per 
Unit Unit Combined 

Sales revenue ..................... . $120,000 $1.20 $80,000 $0.80 $200,000 
Variable expenses .............. . 60,000 0.60 60,000 0.60 120,000 
Contribution margin ........ .. $ 60.000 $tlJill $20.000 $..O..2.fi 80,000 
Fixed expenses .................. .. 50,000 
Net operating income ........ . $ 30.000 

Required: 

a. Find the break-even point in dollars. 

b. Find the margin of safety in dollars. 

c. The company is considering decreasing product K's unit sales to 80,000 and increasing 
product L's unit sales to 180,000, leaving unchanged the selling price per unit, variable 
expense per unit, and total fixed expenses. Would you advise adopting this plan? 

d. Refer to (c) above. Under the new plan, find the break-even point in dollars. 

e. Under the new plan in (c) above, find the margin of safety in dollars. 



a. CM ratio = Contribution margin .;- Sales revenue = $80,000 .;- $200,000 = 40% 

Dollar sales to break even = Fixed expenses .;- CM ratio = $50,000 .;- OAO = $125,000 

b. Margin of safety = Sales revenue - Sales at break-even = $200,000 - $125,000 = $75,000 

c. P.-oduct K Product L Total 
Units ..................................... . 80,000 180,000 
Sales revenue ....................... . $96,000 $144,000 $240,000 
Variable expenses ................ . 48,000 108,000 156,000 
Contribution Imwgin .......... . $48.000 $ 36,000 84,000 
Fixed expenses ..................... . 50,000 
Net operating income ......... . $ 34,000 

Yes, the new arrangement is more profitable. 

d . CM ratio = Contribution margin .;- Sales revenue = $84,000 .;- $240,000 = 35% 
Dollar sales to break even = Fixed expense .;- CM ratio = $50,000 .;- 0.35 = $142,857 

e. Margin of safety = Sales revenue - Sales at break-even = $240,000 - $142,857 = $97,143 

AACSB: Analytic 
AICPA BB. Critical Thinking 
AICPA FN: Measurement 
Bloom's: Application 
Learning Objective: 05-06 Determine the break-even point 
Learning Objective: 05-07 Compute the margin ofsafety and explain its Significance 
Learning Objective: 05-09 Compute the break-even pOint for a multiproduct company and explain the effects ofshifts in the sales mix on 
contribution margin and the break-even pOint 
Level: Medium 


