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APPENDIX 4A

Break-Even Analysis
PROBLEMS
SOLUTION SYMBOL 45 \f "Symbol" PROBLEM 4ASYMBOL 45 \f "Symbol"1
SOLUTION SYMBOL 45 \f "Symbol" PROBLEM 4ASYMBOL 45 \f "Symbol"2
SOLUTION SYMBOL 45 \f "Symbol" P PROBLEM 4ASYMBOL 45 \f "Symbol"101

Contribution margin
=
price Error! Bookmark not defined. u unit variable cost 
=  P Error! Bookmark not defined. V V

Contribution percentage
=
1 Error! Bookmark not defined. v variable cost percentage
=  1 Error! Bookmark not defined. v v

(a)
V = $18.00


P SYMBOL 45 \f "Symbol" V
V   =   $30 SYMBOL 45 \f "Symbol" $$18   =   $12.00


1 SYMBOL 45 \f "Symbol" v
v   =   1 SYMBOL 45 \f "Symbol" ( ($18 / $30)   =   1 SYMBOL 45 \f "Symbol" . .6000   =   .4000   =   40.00%
(b)
V = $23.00


P SYMBOL 45 \f "Symbol" V
V   =   $30 SYMBOL 45 \f "Symbol" $$23   =   $7.00


1 SYMBOL 45 \f "Symbol" v
v   =   1 SYMBOL 45 \f "Symbol" ( ($23 / $30)   =   1 SYMBOL 45 \f "Symbol" . .7667   =    .2333   =   23.33%
(c)
V = $27.00


P SYMBOL 45 \f "Symbol" V
V   =   $30 SYMBOL 45 \f "Symbol" $$27   =   $3.00


1 SYMBOL 45 \f "Symbol" v
v   =   1 SYMBOL 45 \f "Symbol" ( ($27 / $30)   =   1 SYMBOL 45 \f "Symbol" . .9000   =   .1000   =   10.00%
(d)
V = $32.00


P SYMBOL 45 \f "Symbol" VV   =   $30 SYMBOL 45 \f "Symbol" $$32   =   $2.00


1 SYMBOL 45 \f "Symbol" v
v   =   1 SYMBOL 45 \f "Symbol" ( ($32 / $30)   =   1 SYMBOL 45 \f "Symbol" 1 .0667   =   .0667   =   6.67%
Note:  In case (d), with negative contribution margin and negative contribution percentage, the firm loses money with every unit or dollar of sales.  It will never be profitable!
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Contribution margin
=
price Error! Bookmark not defined. u unit variable cost 
=  P Error! Bookmark not defined. V V

Contribution percentage
=
1 Error! Bookmark not defined. v variable cost percentage
=  1 Error! Bookmark not defined. v v

(a)
P = $75.00


P SYMBOL 45 \f "Symbol" V V
=   $75 SYMBOL 45 \f "Symbol" $ $75   =   $0


1 SYMBOL 45 \f "Symbol" v v
=   1 SYMBOL 45 \f "Symbol" ( ($75 / $75)   =   1 SYMBOL 45 \f "Symbol" 1 1
=   0%


In this case, the firm brings in nothing to cover fixed costs or produce a profit!

(b)
P = $85.00


P SYMBOL 45 \f "Symbol" V
V   =   $85 SYMBOL 45 \f "Symbol" $ $75   =   $10.00


1 SYMBOL 45 \f "Symbol" v
 v   =   1 SYMBOL 45 \f "Symbol" ( ($75 / $85)   =   1 SYMBOL 45 \f "Symbol" . .8824   =   .1176   =   11.76%
(c)
P = $100.00


P SYMBOL 45 \f "Symbol" V
V   =   $100 SYMBOL 45 \f "Symbol" $ $75   =   $25.00


1 SYMBOL 45 \f "Symbol" v
v
=   1 SYMBOL 45 \f "Symbol" ( ($75 / $100)   =   1 SYMBOL 45 \f "Symbol" . .7500   =   .2500   =   25.00%
(d)
P = $150.00


P SYMBOL 45 \f "Symbol" V
V   =   $150 SYMBOL 45 \f "Symbol" $ $75   =   $75.00


1 SYMBOL 45 \f "Symbol" v
v
=   1 SYMBOL 45 \f "Symbol" ( ($75 / $150)   =   1 SYMBOL 45 \f "Symbol" . .5000   =   .5000   =   50.00%
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Break-even point
=
    F    
=
$500,000




 P SYMBOL 45 \f "Symbol" V V

  P SYMBOL 45 \f "Symbol" $ 40

(a)
P = $35.00


P SYMBOL 45 \f "Symbol" V V
=
$35 SYMBOL 45 \f "Symbol" $ $40   =   SYMBOL 45 \f "Symbol"$5$5.00.  With a negative contribution margin, the firm will never break even.

(b)
P = $50.00


P SYMBOL 45 \f "Symbol" V V
=
$50 SYMBOL 45 \f "Symbol" $ $40
=
$10



Break-even point
=
$500,000
=
50,000 units








$10




50,000 units @ $50
=
$2,500,000
(c)
P = $65.00


P SYMBOL 45 \f "Symbol" V
V
=
$65 SYMBOL 45 \f "Symbol" $ $40
=
$25



Break-even point
=
$500,000
=
20,000 units








$25




20,000 units @ $65
=
$1,300,000
(d)
P = $80.00


P SYMBOL 45 \f "Symbol" V V
=
$80 SYMBOL 45 \f "Symbol" $ $40
=
$40



Break-even point
=
$500,000
=
12,500 units








$40




12,500 units @ $80
=
$1,000,000
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Break-even point
=
    F    
=
$1,000,000




P SYMBOL 45 \f "Symbol" V V

 $150 SYMBOL 45 \f "Symbol" V V

(a)
V = $115.00


P SYMBOL 45 \f "Symbol" V
V
=
$150 SYMBOL 45 \f "Symbol" $ $115   =   $35



Break-even point
=
$1,000,000
=
28,571 units









$35




28,571 units @ $150
=
$4,285,650
(b)
V = $130.00


P SYMBOL 45 \f "Symbol" V
V
=
$150 SYMBOL 45 \f "Symbol" $ $130
=
$20



Break-even point
=
$1,000,000
=
50,000 units









$20




50,000 units @ $150
=
$7,500,000
(c)
V = $145.00


P SYMBOL 45 \f "Symbol" V V
=
$150 SYMBOL 45 \f "Symbol" $ $145
=
$5



Break-even point
=
$1,000,000
=
200,000 units









$5




200,000 units @ $150
=
$30,000,000
(d)
V = $160.00


P SYMBOL 45 \f "Symbol" V V
=
$150 SYMBOL 45 \f "Symbol" $160   =   SYMBOL 45 \f "Symbol"$1$10.  With a negative contribution margin, the firm will never break even.
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Break-even point
=
   F   
=
$750,000




1 SYMBOL 45 \f "Symbol" v v

   1 SYMBOL 45 \f "Symbol" v v

(a)
v
=
30%


1 SYMBOL 45 \f "Symbol" v v
=
1 SYMBOL 45 \f "Symbol" . .30
=
.70



Break-even point
=
$750,000
=
$1,071,429









.70

(b)
v
=
40%


1 SYMBOL 45 \f "Symbol" v v
=
1 SYMBOL 45 \f "Symbol" . .40
=
.60



Break-even point
=
$750,000
=
$1,250,000









.60

(c)
v
=
50%


1 SYMBOL 45 \f "Symbol" v
v
=
1 SYMBOL 45 \f "Symbol" . .50
=
.50



Break-even point
=
$750,000
=
$1,500,000









.50

(d)
v
=
60%


1 SYMBOL 45 \f "Symbol" v
v
=
1 SYMBOL 45 \f "Symbol" . .60
=
.40



Break-even point
=
$750,000
=
$1,875,000









.40
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Break-even point
=
    F   
=
     F    
=
    F





 1 SYMBOL 45 \f "Symbol" v v

 1 SYMBOL 45 \f "Symbol" ..75

  .25

(a)
F
=
$300,000


Break-even point
=
$300,000
=
$1,200,000









.25

(b)
F
=
$500,000


Break-even point
=
$500,000
=
$2,000,000









.25

(c)
F
=
$1,000,000


Break-even point
=
$1,000,000
=
$4,000,000









.25

(d)
F
=
$2,500,000


Break-even point
=
$2,500,000
=
$10,000,000









.25
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Break-even point
=
   F   
=
$500,000




P SYMBOL 45 \f "Symbol" V V

  P SYMBOL 45 \f "Symbol" $$80

(a)
P
=
$85.00


P  V
=
$85  $80
=
$5



Break-even point
=
$500,000
=
100,000 units









$5

(b)
P
=
$100.00


P SYMBOL 45 \f "Symbol" V
 V=
$100 SYMBOL 45 \f "Symbol" $80
=
$20



Break-even point
=
$500,000
=
25,000 units









$20

(c)
P
=
$125.00


P SYMBOL 45 \f "Symbol" V
 V=
$125 SYMBOL 45 \f "Symbol" $80
=
$45



Break-even point
=
$500,000
=
11,111 units









$45

(d)
P
=
$140.00


P SYMBOL 45 \f "Symbol" V
V=

$140 SYMBOL 45 \f "Symbol" $80
=
$60



Break-even point
=
$500,000
=
8,333 units









$60
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Break-even point
=
    F    
=
$400,000




P SYMBOL 45 \f "Symbol" V V

  P SYMBOL 45 \f "Symbol" $$35

Rearranging to solve for P:


BE(P SYMBOL 45 \f "Symbol" $35)
 =
$400,000


(BE)P SYMBOL 45 \f "Symbol" ( (BE)$35
=
$400,000


(BE)P
=
$400,000 + (BE)$35



P
=
$400,000 + (BE)$35






BE

(a)
Break-even point
=
10,000 units


P
=
$400,000 + (10,000)$35
=
$400,000 + $350,000






10,000




10,000




=
$750,000
=
$75.00




  10,000

(b)
Break-even point
=
15,000 units


P
=
$400,000 + (15,000)$35
=
$400,000 + $525,000






15,000




15,000




=
$925,000
=
$61.67




  15,000

(c)
Break-even point
=
25,000 units


P
=
$400,000 + (25,000)$35
=
$400,000 + $875,000






25,000




25,000




=
$1,275,000
=
$51.00




   25,000

(d)
Break-even point
=
40,000 units


P
=
$400,000 + (40,000)$35
=
$400,000 + $1,400,000






40,000




40,000




=
$1,800,000
=
$45.00




    40,000
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Break-even point
=
    F





P SYMBOL 45 \f "Symbol" V V

(a)
Now


Break-even point
=
  $1,000,000  
=
$1,000,000








 $50 SYMBOL 45 \f "Symbol" $ $37.50
$12.50








=
80,000 units
(b)
If P SYMBOL 174 \f "Symbol" $ 60


Break-even point
=
  $1,000,000  
=
$1,000,000








 $60 SYMBOL 45 \f "Symbol" $ $37.50
$22.50








=
44,444 units
(c)
If V SYMBOL 174 \f "Symbol" $ 40


Break-even point
=
 $1,000,000 
=
$1,000,000








  $50 SYMBOL 45 \f "Symbol" $ $40

  $10








=
100,000 units
(d)
If F SYMBOL 174 \f "Symbol" $ 950,000


Break-even point
=
   $950,000   
=
$950,000








$50 SYMBOL 45 \f "Symbol" $ $37.50
$12.50








=
76,000 units
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Break-even point
=
    F





P SYMBOL 45 \f "Symbol" V V

(a)
Now


Break-even point
=
  $2,000,000 
=
$2,000,000








 $200 SYMBOL 45 \f "Symbol" $ $175
 $25








=
80,000 units
(b)
If P SYMBOL 174 \f "Symbol" $ 190


Break-even point
=
  $2,000,000 
=
$2,000,000








 $190 SYMBOL 45 \f "Symbol" $ $175
 $15








=
133,333 units
(c)
If V SYMBOL 174 \f "Symbol" $ 170


Break-even point
=
  $2,000,000  
=
$2,000,000








 $200 SYMBOL 45 \f "Symbol" $ $170
 $30








=
66,667 units
(d)
If F SYMBOL 174 \f "Symbol" $ 2,250,000


Break-even point
=
  $2,250,000 
=
$2,250,000








 $200 Error! Bookmark not defined. $ $175

$25








=
90,000 units

