	PROBLEM 2-53B


	
		
(a)	Prime costs = 			direct materials + direct labour
	Prime costs = $200,000 + $160,000 = $360,000

(b)	Conversion costs = direct labour + manufacturing overhead
	Conversion costs = $160,000 + $128,000* = $288,000
	
	*Manufacturing overhead = ($160,000/$10) × $8

(c)	
	Cost of goods manufactured =
	

	    Beginning work in process inventory
	$  80,000

	+  total manufacturing costs1
	  488,000

	     
	568,000

	–   Ending work in process inventory
	    50,000

	
	$518,000



		1$200,000 + $160,000 + $128,000	


	PROBLEM 2-54B


	
		
(a)	Let GP = Gross profit
	GP – non-manufacturing costs = net income
	GP = $50,000 + $170,000 = $220,000

(b)	Let COGS = Cost of goods sold
	Sales – COGS = gross profit
	COGS = $560,000 – $220,000 = $340,000
	
(c)	Let EFI = Ending finished goods inventory
	EFI = Beginning finished goods inventory + 
         cost of goods manufactured – COGS
	EFI = $270,000 + $260,000 – $340,000 = $190,000

(d)	Let TMC = total manufacturing costs
	Let BWI = Beginning work in process inventory 
	Let EWI = Ending work in process inventory
	Let COGM = Cost of goods manufactured
	BWI + TMC – EWI = COGM
	$110,000 + TMC – $0 = $260,000
	TMC = $150,000


	PROBLEM 2-55B


	
		
	  (1)(a)
	Raw materials inventory, beginning	
	$28,000

	
	Plus:  Raw material purchased	
	  150,000

	
	Raw materials available for use	
	178,000

	
	Less:  Direct material used	
	  125,000

	
	
	53,000

	
	Less:  Indirect material transferred out	
	    20,000

	
	Raw materials inventory, ending	
	 $ 33,000


				
	(b)
	Manufacturing costs for the month	
	$498,000

	
	Less:  Direct material used		
	    125,000

	
	Less:  Manufacturing overhead			
	   145,000

	
	Direct labour 	
	$228,000



	(c)
	Work in process, beginning	
	$  38,000

	
	Plus:  Manufacturing costs for the month	
	  498,000

	
	Total cost of work in process	
	536,000

	
	Less:  Work in process, ending	
	    30,000

	
	Cost of goods manufactured*	
	$506,000


	           
	 *this is the value of product transferred to finished goods

	(d)
	Cost of goods sold + 30% mark-up = Sales
Sales = 130% × CGS
CGS = $780,000 ÷ 1.30 = $600,000
	

	
	
	

	(e)
	Cost of goods sold (from (d))	
	$600,000

	
	Plus:  Finished goods inventory, ending	
	   25,000

	
	Goods available for sale	
	625,000

	
	Less:  Cost of goods manufactured	
	    506,000

	
	Finished goods inventory, beginning	
	$119,000



(2)	Variable costs vary in total directly and proportionately with changes in the activity level but remain constant on a per-unit basis. Fixed costs remain constant in total regardless of changes in the activity level but vary on a per-unit basis.    


	PROBLEM 2-56B



(a)	AGLER COMPANY
	Cost of Goods Manufactured Schedule
	For the Month Ended August 31, 2012
		

	Work in process, August 1				$ 25,000
	Direct materials
		Raw materials inventory,
		  August 1		$ 19,500
		Raw materials purchases		 200,000
		Total raw materials 
		  available for use		 219,500
		Less: Raw materials inventory,
				  August 31		  30,000
		Direct materials used			$189,500
	Direct labour			 160,000
	Manufacturing overhead
		Rent on factory facilities		$ 60,000
		Depreciation on factory
		  equipment		  35,000
		Indirect labour		  20,000
		Factory utilities*		   5,000
		Factory insurance**		   3,500
	Total manufacturing overhead 			 123,500
		Total manufacturing costs				 473,000
	Total cost of work in process				 498,000
	Less: Work in process,
			  August 31				  21,000
	Cost of goods manufactured				$477,000

 	*$10,000 × 50%
	**$5,000 × 70%

PROBLEM 2-56B (Continued)

(b)	AGLER COMPANY
	Income Statement
	For the Month Ended August 31, 2012
		

	Sales (net)			$675,000
	Cost of goods sold
		Finished goods inventory, August 1		$ 40,000
		Cost of goods manufactured		 477,000
		Cost of goods available for sale		 517,000
		Less:  Finished goods inventory,
				  August 31		  59,000
			Cost of goods sold				 458,000
	Gross profit				 217,000
	Operating expenses
		Advertising expense		  75,000
		Selling and administrative salaries		  70,000
		Depreciation on sales equipment		  50,000
		Utilities expense*		   5,000
		Insurance expense**		   1,500
			Total operating expenses			 201,500
	Net income			$ 15,500

 	*$10,000 × 50%
	**$5,000 × 30%



	PROBLEM 2-57B


	
		
(a)		Cost of goods sold = $390 – $70 = $320 million

(b)	Total factory overhead cost = 
	$320 – $80 – $180 = $60 million
	
(c)	Selling and administrative expenses =
	$70 – $22 = $48 million

(d)	Total product costs = DM + DL + MOH = 
	$80 + $180 + $60 = $320 million

(e)	Total period costs = $48 million

(f)	Prime cost = DM + DL = $80 + $180 = $260 million

(g)	Conversion cost = DL + MOH = $180 + $60 = $240 million

(h)	Cost of goods manufactured = $0 + $320 – $0 = $320 million


	PROBLEM 3-28A




	(a)
	Work in Process Inventory

	
	1/1	Balance (1)	128,400 
	Direct materials (2)	121,000 
	Direct labour (3)	139,000 
	Manufacturing overhead (4)	166,800 
	 Completed work (5) (c)	386,200

		
	12/31	Balance	169,000 
	




	
	(1)
	Job 7640
Job 7641
	
	$ 77,800
    50,600
$128,400
	
	(3)
	Job 7640
Job 7641
Job 7642
	
	$ 36,000
48,000
    55,000
$139,000

	
	
	
	
	
	
	
	
	
	

	
	(2)
	Job 7640
Job 7641
Job 7642
	
	$ 30,000
  43,000
    48,000
$121,000
	
	(4)
	Job 7640
Job 7641
Job 7642
	
	$ 43,200
57,600
    66,000
$166,800




	(5)		Job 7640
			Beginning balance		$ 77,800
			Direct materials		  30,000
			Direct labour		  36,000
			Manufacturing overhead		    43,200
					$187,000

			Job 7641
			Beginning balance		$ 50,600
			Direct materials		  43,000
			Direct labour		  48,000
			Manufacturing overhead		    57,600
					$199,200
			Total cost of completed work
			Job 7640		$187,000
			Job 7641		  199,200
					$386,200

PROBLEM 3-28A (Continued)

	Work in process balance		$169,000	
	Unfinished job No. 7642		         $169,000*	

		*Current year’s cost
			Direct materials		$ 48,000
			Direct labour		  55,000
			Manufacturing overhead		    66,000
					$169,000

(b)	Actual overhead costs
		Incurred on account		$120,000
		Indirect materials		  14,000
		Indirect labour		  20,000
		Depreciation		      8,000
				$162,000

	Applied overhead costs
		Job 7640		$  43,200
		Job 7641		  57,600
		Job 7642		    66,000
				$166,800

	Actual overhead		$162,000
	Applied overhead		  166,800
	Over-applied overhead		$    4,800

	Manufacturing Overhead		4,800
		Cost of Goods Sold			4,800

(c)	Sales (given)			$530,000
	Cost of goods sold
	          Job 7638		$ 87,000	
		Job 7639		  92,000	
		Job 7641		  199,200	
				 378,200	
	Less:  Over-applied overhead		      4,800	  373,400
	Gross profit				$156,600


	PROBLEM 3-29A



(a)
(1)	Raw Materials Inventory		 3,900
		Accounts Payable			 3,900

	Factory Labour		 4,800
		Cash			 4,800

	Manufacturing Overhead		 1,100
		Accumulated Depreciation—Equipment			   700
		Accounts Payable			   400

(2)	Work in Process Inventory		 4,900
	Manufacturing Overhead		 1,500
		Raw Materials Inventory			 6,400

	Work in Process Inventory		 3,600
	Manufacturing Overhead		 1,200
		Factory Labour			 4,800

	Work in Process Inventory ($3,600 × 1.25)		 4,500
		Manufacturing Overhead			 4,500

(3)	Finished Goods Inventory		14,740
		Work in Process Inventory			14,740

	
	
Job
	
	Direct
Materials
	
	Direct
Labour
	
	Manufacturing
Overhead*
	
	Total
Costs

	
	
	
	
	
	
	
	
	
	

	
	Fowler
Haines
Krantz
	
	$1,700
 1,300
 2,200
	
	$1,160
   900
 2,180
	
	$1,450
 1,125
 2,725
	
	$ 4,310
  3,325
  7,105
$14,740


	*125% × direct labour amount

	Cash		18,900
		Sales			18,900

	Cost of Goods Sold		14,740
		Finished Goods Inventory			14,740

PROBLEM 3-29A (Continued)

	(b)
	Work in Process Inventory

	
	6/1	Balance	5,540 
	Direct materials	4,900 
	Direct labour	3,600 
	Overhead applied	4,500 
	 June	Completed work	14,740

		
	6/30	Balance	3,800 
	



(c)	Work in Process Inventory		$3,800

	Job:  Farkas (Direct materials $2,000 + Direct labour $800 +
		  Manufacturing overhead $1,000(800x1.25))		$3,800

(d)	ENOS INC.
	Cost of Goods Manufactured Schedule
	For the Month Ended June 30, 2012
		

	Work in process, June 1			$ 5,540
	Direct materials used		$4,900
	Direct labour		 3,600
	Manufacturing overhead applied		  4,500
		Total manufacturing costs			  13,000
	Total cost of work in process			 18,540
	Less:  Work in process, June 30			    3,800
	Cost of goods manufactured			$14,740



	PROBLEM 3-30A



	(a)
	Overhead rate = $900,000 ÷ $1,800,000 = 50% of each labour $

	
	
	
	
	

	
	Now calculate under- or over-applied overhead for the year.

	
	
	
	
	

	
	Actual Overhead—(given)
	$897,000 

	
	Overhead applied—($1,583,600 × 50%)
	    791,800 

	
	Under-applied overhead
	$105,200



	(b)
	To prorate the over-applied overhead we need 
	

	
	the ending balances in WIP and Finished Goods
	

	
	Inventories and the Cost of Goods Sold.
	
	

	
	
	
	

	
	
	
	
	%
	Allocation

	
	Cost of goods sold (given)
	 $3,935,000 
	65.10%
	 $  68,485 

	
	Finished goods inventory (given)
	    720,000 
	11.91%
	      12,530 

	
	WIP inventory (see below)
	    1,390,000 
	22.99%
	       24,185 

	
	Total
	
	 $6,045,000 
	
	 $105,200 

	
	
	
	
	
	

	
	Ending Work in process inventory:
	
	
	

	
	
	1768B
	1819C
	Total
	

	
	Direct materials
	 $220,000 
	 $   420,000 
	 $   640,000 
	

	
	Direct labour
	   110,000 
	    390,000 
	     500,000 
	

	
	Manufacturing overhead*
	    55,000 
	       195,000 
	        250,000 
	

	
	
	 $385,000 
	 $1,005,000 
	 $1,390,000 
	

	
	
	
	
	
	

	
	* Direct labour amount × 50% overhead rate
	
	




PROBLEM 3-30A (Continued)


(c)   First adjust cost of goods sold for prorated under-applied
       overhead.
		
	(1)
	Cost of goods sold
	 $3,935,000 

	
	Plus:  under-applied overhead
	       68,485 

	
	Adjusted cost of goods sold
	 $4,003,485 




	
	NICOLE LIMITED

	
	Income Statement

	
	for the year 2012

	
	Sales
	
	 $6,201,355 

	
	Less:  Adjusted cost of goods sold (1)
	     4,003,485 

	
	Gross profit
	
	    2,197,870 

	
	Less:  Operating expenses
	      1,857,870 

	
	Net income before taxes
	       340,000 

	
	Taxes at 40%
	
	         136,000 

	
	Net income
	
	 $   204,000 





	PROBLEM 3-31A



	
Direct materials used:
	
	
	

	
	
	Beginning inventory
	
	 $79,250 
	

	
	
	Plus: purchases
	
	   95,580 
	(1)

	
	
	Total available for use
	
	  174,830 
	

	
	
	Less:  ending inventory
	
	   73,250 
	

	
	
	Used in production
	
	   101,580 
	

	
	
	Less:  indirect materials
	
	     5,848 
	

	
	
	Direct materials used 
	
	 $95,732 
	

	
	
	
	
	
	
	

	
	(1) Materials purchased:
	
	
	

	
	
	Account payable, ending
	
	 $53,540 
	

	
	
	Plus:  cash payments
	
	    60,000 
	

	
	
	
	
	
	   113,540 
	

	
	
	Less: Accounts payable, beginning
	    17,960 
	

	
	
	Materials purchased
	
	 $95,580 
	

	

	
	
	
	
	
	

	Direct labour:
	
	
	

	
	
	Total Payroll
	
	 $83,500 
	

	
	
	Less:  indirect labour
	
	    15,375 
	

	
	
	Direct labour used
	
	 $68,125 
	

	

	
	
	
	
	
	

	Manufacturing overhead applied:
	
	

	
	
	Overhead, Nov 30
	
	 $163,300 
	

	
	
	Overhead, Nov 1
	
	   129,500 
	

	
	
	Overhead incurred during the month
	    33,800 
	

	
	
	Plus:  over-applied overhead
	      2,750 
	

	
	
	Manufacturing overhead applied
	 $  36,550 
	




	

	
	
	
	
	
	

	
PROBLEM 3-31A (Continued)

Cost of goods sold:
	
	
	

	
	
	Balance Nov 30
	
	 $656,000 
	

	
	
	Balance Nov 1
	
	  576,000 
	

	
	
	Cost of goods sold for the month
	 $  80,000 
	



	

	
	
	
	
	
	

	Cost of completed goods:
	
	
	

	
	
	Finished goods, Nov 30
	
	 $63,000 
	

	
	
	Plus:  cost of goods sold
	
	    80,000 
	

	
	
	Goods available for sale
	143,000
	

	
	
	Less:  finished goods, Nov 1
	  60,000 
	

	
	
	Cost of completed goods:
	
	 $83,000 
	

	
	
	
	
	
	
	

	
Ending work in process:
	
	
	

	
	Beginning work in process
	
	 $  58,875 
	

	
	Plus:
	Direct materials used
	
	    95,732 
	

	
	
	Direct labour
	
	    68,125 
	

	
	
	Manufacturing overhead applied
	        36,550 
	

	
	Total manufacturing cost for the month
	  259,282 
	

	
	Less:  completed goods transferred out
	    83,000 
	

	
	Ending work in process
	
	 $176,282 
	





	PROBLEM 5-43B



(a)	Computation of unit costs—traditional costing.
	
	
	
	
	
	
	
	Deluxe
	Standard

	
	Direct material
	
	
	 $11.00 
	 $42.00 

	
	Direct labour
	
	
	     18.00 
	       18.00 

	
	Manufacturing overhead  ($7 per DL hr)
	     14.00 
	       14.00 

	
	      Total manufacturing cost per unit
	$43.00
	$74.00



	(b)
	Overhead rates for each cost pool:
	
	

	
	
	
	
	
	Est.
	Est.
	
	
	

	
	Cost Pool
	
	MOH
	Usage
	Rate
	Cost  Drivers
	

	
	Purchasing
	$130,000
	        500 
	$260.00
	per order

	
	Receiving
	$30,000
	   20,000 
	1.50
	per kilogram

	
	Assembling
	$370,000
	   74,000 
	5.00
	per part
	

	
	Testing
	$115,000
	   23,000 
	5.00
	per test
	

	
	Finishing
	
	$140,000
	   70,000 
	2.00
	per unit
	

	
	Packing & shipping
	$195,000
	   78,000 
	2.50
	per kilogram

	
	
	
	
	
	$980,000
	
	
	
	



	
	Usage of the cost driver for each product:

	
	
	
	
	
	
	
	
	Usage

	
	Cost Pool
	
	     Rate
	
	Deluxe
	Standard

	
	Purchasing
	$260.00
	per order
	         150 
	          350 

	
	Receiving
	1.50
	per kilogram
	     4,000 
	     16,000 

	
	Assembling
	5.00
	per part
	   20,000 
	     54,000 

	
	Testing
	5.00
	per test
	   10,000 
	     13,000 

	
	Finishing
	2.00
	per unit
	   20,000 
	     50,000 




PROBLEM 5-43B (Continued)

	 c)
	Assignment of overhead:
	
	
	
	

	
	Cost Pool
	    Rate
	
	Deluxe
	Standard

	
	Purchasing
	$260.00
	per order
	$39,000
	$91,000

	
	Receiving
	$1.50
	per kilogram
	     6,000 
	    24,000 

	
	Assembling
	$5.00
	per part
	 100,000 
	  270,000 

	
	Testing
	$5.00
	per test
	   50,000 
	    65,000 

	
	Finishing
	$2.00
	per unit
	   40,000 
	  100,000 

	
	Packing & shipping
	$2.50
	per kilogram
	   42,500 
	  152,500 

	
	
	Overhead assigned
	
	
	$277,500
	$702,500

	Number of units produced
	
	
	20,000
	50,000

	Overhead cost per unit
	
	
	$13.88
	$14.05



	(d)
	Total cost per unit
	
	
	Deluxe
	Standard

	
	Direct material
	
	
	$11.00
	$42.00

	
	Direct labour
	
	
	     18.00 
	      18.00 

	
	Manufacturing overhead
	
	
	     13.88 
	      14.05 

	
	
	
	
	
	
	
	
	   $42.88 
	$74.05 



	 (e)
	Value Added
	
	Non-Value-Added

	
	
	
	

	
	  Assembling
  Finishing
  Packing and shipping
	
	  Purchasing
  Receiving
  Testing


(f)	(1)	There is little difference between the amount of overhead allocated to the products under the two different methods.  This would indicate that direct labour hours (used with the traditional method) are a fairly accurate cost driver for overhead costs.
	(2)	Because there is little change between the overhead assigned under the two methods, the total unit costs are also very close.  For these two products it would be appropriate for the company to save time and money by using the simpler, traditional costing method.  


	PROBLEM 5-44B



(a)	The allocation of total manufacturing overhead using activity-based costing is as follows:
	
	
	Ice House
	
	Cool        Chest

	
	Purchasing
	
	
	

	
	     ($40 × 2,500; 1,975 orders)
	$100,000
	
	$79,000

	
	Set-ups 
	
	
	

	
	     ($250 × 480; 300 set-ups)
	120,000
	
	75,000

	
	Extruding
	
	
	

	
	     ($4 × 60,000; 20,000 hrs.)
	240,000
	
	80,000

	
	Testing 
	
	
	

	
	     ($20 × 5,000; 3,000 tests)
	100,000
	
	60,000

	
	Total overhead costs
	$560,000
	
	$294,000

	
	  Units produced
	50,000
	
	20,000

	
	Per unit overhead cost
	$11.20
	
	$14.70

	
	
	
	
	



	  (b)
	Per unit gross profit:
	Ice House
	
	Cool Chest

	
	Selling price
	
	
	$35.00
	
	
	
	$24.00

	
	Less: unit cost
	
	
	
	
	
	
	

	
	  Direct material
	$9.50
	
	
	
	$6.00
	
	

	
	  Direct labour
	8.00
	
	
	
	5.00
	
	

	
	  Overhead
	11.20
	
	28.70
	
	14.70
	
	25.70

	
	 Gross profit per unit
	
	
	$6.30
	
	
	
	$(1.70)


(c)	Activity-based costing reveals a very different situation than traditional costing. Management must be stunned to learn that the “Cool Chest” is unprofitable, losing $1.70 per unit while its other product, “Ice House,” earns gross profit of $6.30 per unit. Obviously, management must revise its marketing and selling efforts as well as its pricing, and maybe its production, of the “Cool Chest.”


	PROBLEM 5-45B



	(a)
	Determine overhead rate based on machine hours:

	
	$1,500,000 ÷ 300,000 = $5.00 per machine hour



	
	Determine applied overhead per unit:

	
	3,000 machine hrs × $5 per hour
	  = $2.50 per unit

	
	6,000 units produced
	



	
	Bid price per unit of Job #287 (using single overhead rate)

	
	Direct materials
	$1.350

	
	Direct labour
	     1.850

	
	Applied overhead
	     2.500

	
	Full manufacturing cost per unit
	 $5.700

	
	Mark-up (25% × $5.70)
	     1.425 

	
	    Bid price per unit
	 $7.125



	(b)
	Determine activity-based overhead rates:

	         Purchasing & receiving: $300,000 ÷ 3,000 = $100 per receipt

	
	Machining:  $900,000 ÷ 300,000 = $3.00 per machine hour

	
	Materials handling:  $160,000 ÷ 400,000 = $0.40 per move

	
	Shipping:  $140,000 ÷ 280,000 = $0.50 per kilometre



		            Determine per unit overhead cost:
	
	Purchasing & receiving  ($100 × 3 receipts)
	$300

	
	Machine operating costs  ($3.00 × 3,000 machine hrs)
	9,000

	
	Materials handling  ($0.40 × 300 moves)     
	120

	
	Shipping  ($0.50 × 2,300 kilometers)
	1,150

	
	Total overhead costs 
	$10,570    

	
	  Units produced
	6,000

	
	Per unit overhead cost
	$  1.762




	


	

	





	PROBLEM 5-45B (Continued)

	
	

	
	Bid price per unit of Job #287 (using activity-based costing)

	
	Direct materials
	$1.350

	
	Direct labour
	     1.850

	
	Applied overhead
	     1.762

	
	Full manufacturing cost per unit
	 $4.962

	
	Mark-up (25% × $4.962)
	     1.240 

	
	    Bid price per unit
	 $6.202




Using an activity-based approach, Mars Company’s bid price of $6.202 per unit is lower than Arrow Company’s bid price of $6.75 per unit.  Thus, Mars is more likely to receive the contract.
	PROBLEM 6-42A



(a)	  Number of units sold:  $500,000 ÷ $50 = 10,000 units

	Variable cost per unit:
	
	

	
	Direct materials
	  $90,000 
	

	
	Direct labour
	   60,000 
	

	
	Manufacturing overhead
	   20,000 
	

	
	Selling expenses
	   20,000 
	

	
	Administrative expenses
	   10,000 
	

	
	
	
	
	 $200,000 
	

	
	Number of units
	   10,000 
	

	
	
	
	
	        $20 
	

	
	
	
	
	
	



       Fixed costs:  ($30,000 + $20,000 + $10,000) = $60,000

       Contribution margin per unit:  $50 – $20 = $30
       
(1) Monthly break-even in units:  ($60,000 ÷ 12) ÷ $30 = 167 units (rounded)
(2) Monthly break-even in dollars:  167 × $50 = $8,350 (rounded)

(b)   Contribution margin ratio:  $30 ÷ $50 = 60%
        Annual break-even:  $60,000 ÷ 0.60 = $100,000
        Margin of safety ratio: ($500,000 – $100,000) ÷ $500,000 = 80%
        Annual profit:  $500,000 – $200,000 – $60,000 = $240,000

(c)   20% increase in selling price:  $50 × 0.20 = $10 per unit
       Increase in contribution margin and profit:  10,000 × $10 = $100,000
       Percent increase in profit:  $100,000 ÷ $240,000 = 41.67% (rounded)

(d)   Increase in fixed costs:  $60,000 × 0.20 = $12,000
       Increase in CM required to cover increased fixed costs:  $12,000
       Increase in unit sales required:  $12,000 ÷ $30 = 400 units
       Percent increase in unit sales:  400 ÷ 10,000 = 4%


PROBLEM 6-42A (Continuing)

(e)   Before tax operating income:  $360,000 ÷ (100% – 40%) = $600,000

       Target operating income after tax:
              ($60,000 + $600,000) ÷ 0.60 = $1,100,000

       Proof:  

	Sales
	
	
	$1,100,000 
	
	100%

	Variable costs
	    440,000 
	
	  40%

	Contribution margin
	    660,000 
	
	60%

	Fixed costs
	
	      60,000 
	
	

	Operating income before tax
	    600,000 
	
	

	Tax at 40%
	
	   240,000 
	
	

	Operating income after tax
	$ 360,000 
	
	






	PROBLEM 6-43A



	(a)
	Contribution margin = $1,600,000 – $1,040,000 = $560,000

	
	CM ratio = $560,000 ÷ $1,600,000 = 35%

	
	Break-even in dollars = $840,000 ÷ 0.35 = $2,400,000




	(b)
	(1)
	New selling price:  ($1,600,000 ÷ 64,000) × 1.40 = $35

	
	
	Contribution margin = ($35 × 64,000) – $1,040,000 = $1,200,000

	
	
	CM ratio = $1,200,000 ÷ $2,240,000 = 54%

	
	
	Break-even in dollars = $840,000 ÷ 0.54 = $1,555,555 


	
	(2)
	New variable costs = $1,040,000 + (0.05 × $1,600,000) = $1,120,000

	
	
	New fixed costs = $840,000 – $200,000 + $30,000 = $670,000

	
	
	CM = $1,600,000 – $1,120,000 = $480,000

	
	
	CM ratio = $480,000 ÷ $1,600,000 = 30%

	
	
	Break-even in dollars = $670,000 ÷ 0.30 = $2,233,333 




	
	Proof: 
	
	

	
	Sales 
	
	$2, 233,333

	
	Less:  variable costs (70% of sales) 
	
	1,563,333

	
	Contribution margin
	
	670,000

	
	Less:  fixed costs
	
	670,000

	
	Operating income before tax
	
	    —




	(c)
	Alternative 1 is the recommended course of action using break-even analysis because it has the lower break-even point.


	



	PROBLEM 6-44A



	(a)
	Sales
	(40,000 × $90)
	 $3,600,000 

	
	Less:  Variable costs (40,000 × $60)
	   2,400,000 

	
	Contribution margin
	       1,200,000 

	
	Less:  Fixed costs
	       810,000 

	
	Operating income
	$390,000 



(b)    Contribution margin ratio = $1,200,000 ÷ $3,600,000 = 33.33%
Break-even point in dollars = $810,000 ÷ 33.33% = $2,430,000
                                                                                        (rounded) 

Contribution margin per unit = $90 – $60 = $30
Break-even point in units = $810,000 ÷ $30 = 27,000 units

(c)    Because fixed costs do not change, we can find the maximum by
         using contribution margin.

Current level:  40,000 × $30 = $1,200,000
Next levels:  
55,000 × $25 = $1,375,000
70,000 × $20 = $1,400,000
85,000 × $15 = $1,275,000
100,000 × $10 = $1,000,000

	Maximum contribution margin is $1,400,000; less fixed costs of          $810,000 means maximum profit is $590,000.  This can be          achieved by selling 70,000 units at $80 each ($20 CM plus $60          variable costs).											 

(d)    At a selling price of $80:
	         Breakeven = $810,000 ÷ $20 = 40,500 units or $3,240,000



	PROBLEM 6-45A



	(a)
	(1)
	Contribution margin per unit = $40 – $22 = $18

	
	
	Break-even in units = $270,000 ÷ $18 = 15,000 units 


	
	(2)
	New selling price per unit = $38

	
	
	New fixed costs = $270,000 + $34,000 = $304,000

	
	
	New contribution margin per unit = $38 – $22 = $16

	
	
	Break-even in units = $304,000 ÷ $16 = 19,000 



	(b)
	(1)
	Margin of safety = ($40 × 20,000) – ($40 × 15,000) = $200,000

	
	
	Margin of safety ratio = $200,000 ÷ $800,000 = 25% 


	
	(2)
	Margin of safety = ($38 × 24,000) – ($38 × 19,000) = $190,000

	
	
	Margin of safety ratio = $190,000 ÷ $912,000 = 20.83% 




(c)                                        VALUE SHOE STORE
CVP Income Statement
For the Year Ended December 31, 2012
	
	
	Current
	
	New

	Sales
	$800,000
	
	$912,000

	Less:  Variable costs
	440,000
	
	528,000

	Contribution margin
	360,000
	
	384,000

	Less:  Fixed costs
	270,000
	
	304,000

	Operating income before tax
	$90,000
	
	$80,000


	
        No, the changes should not be made because operating income will be lower than the operating income currently earned. In addition, the break-even point would be higher and the margin of safety percentage would decrease. 


	PROBLEM 6-46A



	(a)
	(1)  Contribution margin
	Current Year

	
	Sales ($16 per unit)
	
	
	$1,600,00

	
	Less: variable costs
	
	
	

	
	     Direct materials ($5.11 per unit)
	$511,000
	
	

	
	     Direct labour ($2.85 per unit)
	285,000
	
	

	
	     Manufacturing overhead (70% × $360,000)
	252,000
	
	

	
	     Selling expenses (40% × $240,000)
	96,000
	
	

	
	     Administrative expenses (20% × $280,000)
	56,000
	
	1,200,000

	
	Contribution margin
	
	
	$400,000




	
	Contribution margin
	Projected Year

	
	Sales (100,000 × 110% × $16)
	
	
	$1,760,000

	
	Less: variable costs
	
	
	

	
	     Direct materials(110,000 × $5.11)
	$562,100
	
	

	
	     Direct labour (110,000 × $2.85)
	313,500
	
	

	
	     Manufacturing overhead (110,000 × $2.52)
	277,200
	
	

	
	     Selling expenses (110,000 × $0.96)
	105,600
	
	

	
	     Administrative expenses (110,000 × $0.56)
	61,600
	
	1,320,000

	
	Contribution margin
	
	
	$440,000



	
	(2)  Fixed costs—Current Year

	
	     Manufacturing overhead (30% × $360,000)
	$108,000

	
	     Selling expenses (60% × $240,000)
	144,000

	
	    Administrative expenses (80% × $280,000)
	224,000

	
	
	$476,000



	(b)
	Contribution margin per unit = $400,000 ÷ 100,000 = $4

	
	Break-even in units = $476,000 ÷ $4 = 119,000 units 

	
	Break-even in dollars = 119,000 × $16 = $1,904,000




PROBLEM 6-46A (Continued)

	(c)
	Contribution margin ratio:  $400,000 ÷ $1,600,000 = 25%

	
	Target income = ($476,000 + $310,000) ÷ 0.25 = $3,144,000

	
	

	(d)
	Safety of margin ratio = ($3,144,000 – $1,904,000) ÷ $3,144,000

	
	Safety of margin ratio = 39.44%




	(e)
	(1)  Contribution margin
	With changes

	
	Sales
	
	
	$1,600,000

	
	Less: variable costs
	
	
	

	
	 Direct materials
	$511,000
	
	

	
	 Direct labour
	181,000
	
	

	
	 Manufacturing overhead (30% × $360,000)
	108,000
	
	

	
	 Selling expenses (90% × $240,000)
	216,000
	
	

	
	 Administrative expenses  
	56,000
	
	1,072,000

	
	Contribution margin
	
	
	$528,000



	
	(2)
	Contribution margin ratio = $528,000 ÷ $1,600,000 = 33%




	
	(3)  Fixed costs—with changes

	
	          Manufacturing overhead
	$252,000

	
	          Selling expenses
	24,000

	
	          Administrative expenses
	224,000

	
	
	$500,000



	
	
	Break-even in sales = $500,000 ÷ 0.33 = $1,515,151





PROBLEM 6-46A (Continued)

By incorporating the changes, the break-even sales declined—which means the company’s overall risk is decreased.  It will not take them as long to reach break-even as before, so they will show profits sooner.

However, the changes actually had opposing effects.  Reducing variable costs increases the contribution margin ratio, but also leads to a higher break-even point because of higher fixed costs (purchase of equipment). On the other hand, moving to commissioned sales increases variable costs and lowers fixed costs resulting in a lower contribution margin ratio and a lower break-even point.


 
	PROBLEM 6-47A



	(a)
	 (1)
	Sales
	
	$1,300,000

	
	
	Less:  Contribution margin
	$117,000
	

	
	
	            Direct material
	400,000
	

	
	
	            Direct labour
	500,000
	

	
	
	            Variable MOH
	100,000
	1,117,000

	
	
	Variable selling and admin costs
	
	$183,000




	
	 (2)
	Sales
	
	$1,300,000

	
	
	Less:  Gross profit
	$200,000
	

	
	
	            Direct material
	400,000
	

	
	
	            Direct labour
	500,000
	

	
	
	            Variable MOH
	100,000
	1,200,000

	
	
	Fixed manufacturing overhead
	
	$100,000




	
	 (3)
	Contribution margin ratio = $117,000 ÷ $1,300,000 = 9.0%

	
	
	CM at breakeven = $1,350,000 × 0.09 =                      $121,500

	
	
	Less:  fixed manufacturing overhead
	
	    100,000

	
	
	Fixed selling and admin expense
	
	  $  21,500



    

(b)   Incremental sales = $1,300,000 × 15% = $195,000 
       Incremental contribution margin = $195,000 × 9% = $17,550 rounded.

	The maximum increased advertising expenditure would be equal to the incremental contribution margin earned on the increased sales, which is $17,550. The company is initially operating below break even, so the contribution margin will all go to both profits and additional fixed costs  in this situation. The other fixed costs are irrelevant to this decision, because they would be incurred whether or not the advertising expenditure is increased. 
	PROBLEM 10-39A



(a)  Cash sales are 40% of total sales for the month, so cash sales for the quarter are 40% × ($30,000 + $40,000 + $50,000) = $48,000.

(b)  Credit sales are collected 60% in the month of the sale with the remainder in the month following.  So the only receivables at the end of March will be the 40% not collected from March credit sales.
       (60% × $50,000) × 40% = $12,000.

(c)  Direct materials inventory at the end of March is 4,000 kg (see below).

(d)  Material purchases for February are $34,000 (see below).

	
	January
	February
	March
	    Total

	Units to be produced
	    1,000 
	     1,500 
	     2,000 
	    4,500 

	Kilograms per unit
	      4
	       4
	    4
	    4

	Total required for production
	    4,000 
	     6,000 
	     8,000 
	  18,000 

	Add:  desired ending
           inventory
	    2,400 
	     3,200 
	     4,000 
	    4,000 

	Total materials required
	    6,400 
	     9,200 
	   12,000 
	  22,000 

	Less: beginning inventory
	    1,080 
	     2,400 
	     3,200 
	    1,080 

	Direct materials purchases
	  5,320 
	   6,800 
	   8,800 
	  20,920 

	Cost of kilogram
	$5.00
	$5.00
	$5.00
	$5.00

	Total cost of materials
            purchases
	$26,600
	$34,000
	$44,000
	$104,600



(e)  Cash payments are made 40% in the month of purchase, and 60% in the following month.  So cash payments on account for February would be 60% of January and 40% of February.
                      (60% × $26,600) + (40% × $34,000) = $29,560

(f)  Ending accounts payable balance for March is 60% x $44,000 = $26,400.

(g)  Cash balance = cash receipts less cash disbursements = $29,800.
         $48,000 + [($120,000 × 60%) – $12,000] less ($104,600 – $26,400)

	PROBLEM 10-40A



(a)                               RIDDER COMPANY—Westwood Store
	Merchandise Purchases Budget
	For the Months of July and August, 2012
		

	
	July
	
	August

	Budgeted cost of goods sold 
	$270,000
	
	$300,000

	Add:   Desired ending inventory1
	  60,000
	
	  66,000

	Total value of merchandise required 
	  330,000
	
	366,000

	Less: Beginning inventory 
	54,000
	
	  60,000

	Merchandise purchases required
	$276,000
	
	306,000



        1Ending inventory = 20% × next month’s COGS;   COGS for Sept = $550,000 × 60% 

(b)                               RIDDER COMPANY—	Westwood Store
	Budgeted Income Statement
	For the Months of July and August, 2012
		
	
	
	July
	  August

	Sales
	$450,000 
	 $500,000 

	Cost of goods sold
	
	

	
	Beginning inventory
	    54,000 
	    60,000 

	
	Purchases
	  276,000 
	 306,000 

	
	Cost of goods available for sale
	  330,000 
	 366,000 

	
	Less:  ending inventory
	    60,000 
	    66,000 

	
	Cost of goods sold
	  270,000 
	 300,000 

	Gross Profit
	  180,000 
	 200,000 

	Operating expenses
	
	

	
	Variable expenses (9% × sales)
	    40,500 
	    45,000 

	
	Fixed expenses
	    54,500 
	    54,500 

	
	
	    95,000 
	    99,500 

	
Income from operations
	    85,000 
	 100,500 

	Income tax expense (30%)
	    25,500 
	    30,150 

	Net income
	  $59,500 
	   $70,350 




	PROBLEM 10-41A




The easiest way to determine May raw materials purchases is to prepare a schedule showing all three months:

	
	
	     April
	    May
	 June

	Ending inventory-finished goods
	       2,230 
	    2,190 
	    2,310 

	
	Plus:  sales in units
	       2,550 
	    2,475 
	    2,390 

	Total units required
	       4,780 
	     4,665 
	    4,700 

	
	Less: beginning inventory
	       2,000 
	     2,230 
	    2,190 

	Units to be produced
	       2,780 
	     2,435 
	    2,510 

	
	
	
	
	

	Raw materials per unit 
	2.0
	2.0
	2.0

	Units of raw material required
	       5,560 
	     4,870 
	    5,020 

	
	Plus:  ending inventory1, 2
	       2,922 
	     3,012 
	    3,240 

	Raw materials required
	       8,482 
	     7,882 
	    8,260 

	
	Less:  beginning inventory
	       3,336 
	     2,922 
	    3,012 

	Raw materials to be purchased
	       5,146 
	     4,960 
	    5,248 

	
	
	
	
	

	Raw material per unit cost
	$4.00
	$4.00
	$4.00

	Cost of raw material purchases
	$20,584
	$19,840
	$20,992

	
	
	
	
	


 
1 ending inventory of raw materials = 60% of next month’s requirements
2 ending inventory of raw materials for June:  2,700 units × 2 × 60%




	PROBLEM 10-42A




KURIAN INDUSTRIES
Budgeted Income Statement
For the Year Ending December 31, 2012
	

Sales (8,000 × $35)			$280,000
Cost of goods sold
	Finished goods inventory, January 1		$30,000
	Cost of goods manufactured
	  ($69,400 + $56,600 + $54,000)		  180,000
	Cost of goods available for sale		 210,000
	Finished goods inventory, December 31
	  (3,000 × $181)		    54,000
		Cost of goods sold			  156,000
Gross profit			 124,000
Selling and administrative expenses			    76,000
Income from operations			  48,000
Interest expense			      3,500
Income before income taxes			  44,500
Income tax expense (30%)			      13,350
Net income			 $ 31,150


1Per unit rate is given as $18.

PROBLEM 10-42A (Continued)

KURIAN INDUSTRIES
Budgeted Balance Sheet
December 31, 2012
	

Assets
Current assets
	Cash			$   9,750
	Accounts receivable ($84,000 × 40%)			  33,600
	Finished goods inventory
	  (3,000 units × $18)			      54,000
		Total current assets			 97,350

Equipment ($40,000 + $19,000)		$59,000	
Less:  Accumulated depreciation
			  ($10,000 + $4,000)		  14,000	    45,000
		Total assets			$142,350

Liabilities and Shareholders’ Equity
Liabilities
	Notes payable ($25,000 – $8,000)			$ 17,000
	Accounts payable ($8,500* + $5,700)			 14,200
	Income taxes payable			      5,000
		Total liabilities			  36,200

Shareholders’ equity
	Common shares		$50,000
	Retained earnings
	  ($30,000 + $31,150 – $5,000)		  56,150
		Total shareholders’ equity			    106,150
		Total liabilities and shareholders’
		  equity			$142,350

*$17,000 × 50%
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