Management Accounting Project Due: 11:50 Pm, Nov 29 Mark: 10% of the course mark

A. CVP Analysis
1) 1) Tania owns a burger shop. She sells every burger for $18. The variable cost of each burger is $8. Fixed costs are $45,000 per month.
a. What is Tania’s burgers contribution margin per unit? ___$10_____
 Contribution margin per unit = selling price – variable cost
     18- 8 = 10
 b. What is Tania’s burgers contribution margin ratio? _____55.56%____
 Contribution ratio = selling price – variable cost / selling price
    18 – 8 /18 = 0.5556 or 55.56%
c. How many burgers does Tania need to sell in a month to obtain $4,800 operating income? _____4980 burgers_____
Number of burgers needed to be sold = fixed expenses +target income/contribution margin per unit
=45000+48++/10
=4980 burgers.
d. At how many burgers per month does Tania meet the breakeven point? _____4500 burgers____
Breakeven = fixed expenses/ contribution per unit.
=45000/10 
=4500 burgers. 
e. If the variable cost increases by 10%, how much should Tania increase the selling price to maintain the breakeven units? _____$0.8_____
Initial variable cost =8
 New variable cost =1.1 x 8 = 8.8
=45000/x-8.8 =4500
45000 = 4500x – 39600
4500x= 45000 + 39600 
X= 18.8 
18.8-18 =0.8
The selling price should therefore increase by $0.8
2) Given break-even sales in units of 56,000 and a unit contribution margin of $6, how many units must be sold to reach a target operating income of $48,000? _____65334 units_____
Break- even units = 56000
Unit contribution margin = $6
 Breakeven = fixed expenses/ contribution margin per unit
56000= fixed expenses/6
Fixed expenses; 56000 x 6 = 336000
Units to get to target profit = Fixed expenses + target profits/contribution margin per unit
=336000+56000/6
=65334 units.
3) If fixed costs: $231,000, variable costs ratio: 35%. What is breakeven sales revenue? ________$355384.62_______
Fixed costs= 231000
Variable cost ratio = 35%
Contribution margin ratio 100% -35% = 65%
Breakeven sales revenue= 231000/0.65 
=355384.62

\4) A restaurant with an average check of $15 per guest has the following monthly figures: Sales Revenue: $600,000 Variable Costs: 240,000 Fixed Costs: 132,000 
a. What is the breakeven sales revenue? _____$220000_____
Breakeven sales revenue = fixed cost/ contribution margin ratio 
Sales revenue =$600000
Variable cost=$240000
Fixed cost = $132000
Contribution margin = 600000-240000/600000
= 0.6 of 60%
=132000/0.6 
=220000
b. If actual sales revenue was $650,000, what would the restaurant’s monthly operating income be? ____$258000____
Operating income = sales revenue – (variable cost+ fixed cost)
Actual sales revenue: 650000 = target income + fixed cost / 0.6
390000= x + 132000 
X= 390000-132000
X= 258000
c. If actual sales revenue was $570,000, how many fewer customers per month would be served than at the forecasted sales revenue level of $600,000? The average check remains at $15. ____2000 fewer customers._____
 600000-570000/15 =2000
2000 fewer customers

5) A 100-room motel has an average room rate of $110. Its fixed costs are $359,640 a year, and its variable costs total $876,000 at an average occupancy of 80%
 a. What is the motel’s variable cost per room? ____$30_____
 Number of days in a year = 365	
Total number of rooms available in a year = 365 X 100 = 36,500
Average occupancy in a year = 36,500 X 80% = 29,200
Variable cost per room = $ 876,000 / 29200 = $ 30

b. What is the motel’s breakeven unit per year? _____4496 rooms_____
Break even units per year = Fixed cost / Contribution per unit = $ 359,640/ [$ 110 - $ 30] = 4,495.5 or 4,496 rooms
c. What is the motel’s breakeven occupancy percentage? __12.32%__
Break even occupancy percentage = [Break even units / Total available units] X 100% = [4,496 / 36,500] X 100% = 12.32%
d. What sales revenue is required to provide an annual operating income of $120,000? _____$656560_____
Targeted units = [Fixed cost + targeted operating income] / Contribution per unit
Targeted units = [$ 359,640 + $ 120,000] / $ 80 = 5,995.5 or 5,996 rooms
Targeted sales revenue = 5,996 X $ 110 = $ 659,560
e. What occupancy percentage is required to have an annual operating income of $120,000? ______16.43%_____
Occupancy percentage to earn annual operating profit of $ 120,000 = [5,996 / 36,500] X 100% = 16.43 %

6) If annual sales revenue: $320,000, fixed costs: $108,000, and variable costs: $120,000, 
a. what is breakeven sales revenue? ____$17800______
Annual sales revenue = $320000
Fixed cost= $108000
Variable cost= $ 120000
Breakeven sales revenue = fixed cost /contribution margin
Contribution margin = 20000 – 120000/320000
=0.625 
108000/0.625 = 172800
Breakeven sales revenue = 17800

b. How much should the sales be to achieve $120,000 operating income? _____$364800______
Sales = fixed cost + target income / contribution margin ratio
108000 + 120000/0.625=364800
7) Angelo’s Pizza sells pizzas for $10. The variable costs for each pizza are $4, while the total monthly fixed costs are $15,000. How much is the contribution margin for 1,000 pizzas? ____$6000____
Selling price = $10 x 1000
Variable cost =$4 x 1000 
Fixed cost = $15000 
Contribution margin = sales revenue – variable cost 
10000-4000 = 6000
8) “Tania’s Coffee” sells one large coffees for every three small ones. A small coffee sells for $4 per cup, with a variable cost of $2 per cup. A large coffee sells for $5 per cup with a variable cost of $2.80 per cup.
a. What is the average sales price per unit? ____$4.5____
4+5 = 9/2 = 4.5
b. What is the average variable cost per unit? ____$2.4_____
2 + 2.80 /2 = $2.4
c. What is the weighted-average contribution margin (average CM per unit)? ________
Contribution margin for small cup 4- 2 = $2
Contribution margin for big cup = 5- 280 = $2.2
Weighted average contribution margin = average sales – average variable cost
4.5 – 2.4 = 2.1
d. If the monthly fixed cost of the Reynolds Coffee shop is $24,600, how many coffees does she need to sell in a month to break even? ____11715 coffee cups____
Breakeven units = Fixed / contribution margin 
Fixed cost = 24600 
Contribution margin = 2.1 per unit 
24600/2.1 = 11715 coffees.
e. How many small and large coffees should she sell in a month to make $12,300 operating income? Small: ___4393 cups___ Large: ___13178 cups_____
Number of coffees needed to be made = fixed cost + targeted income / contribution ratio
=24600 + 12300/2.1
=17571 coffee cups 
17571 x 0.25 = 4393 big cups
17571 x 0.75 = 13178 small cups 
9) A motel has 90 rooms as follows: 40% singles at $80 per night 35% doubles at $100 per night 25% triples at $120 per night. The motel has annual fixed costs of $591,600 and variable cost averages $39 per room occupied.
a. How much is the weighted average room rate per night? ___$97__
40% x 90 = 36 36 x 80 =           $2880
35% x 90 = 31.5 31.5 x 100 = $3150
25% x 90 = 22.5 22.5 x 120 = $2700
Total per night charges        = $8730
Average weighted rate per night = total charges / total rooms
 8730/90 = 97 
b. How much is the weighted average contribution margin per room? ___$58____
$ 97 - $ $39 = $58
c. How much is the motel’s breakeven level (in units) in a year? __989400 units___
Breakeven units = fixed cost / contribution margin ratio
Contribution margin ratio = 97- 39/94= 0.5979
591600/0.5979 = 989400 units  
d. How much is the motel’s annual breakeven occupancy percentage? ___47%____
Room count required= (operating income +fixed cost)/ (revenue per room – variable cost)
Average revenue per room 97 x 365 = 35405
Annual variable cost per room 39 x365 =14235
(313200 + 591600)/ (33405 -14235) =42.739
A room count of 43 is required.
43/90 x 100 = 47%
10) A restaurant has a café and bar operation. The café provides 55% of total sales revenue with a 42% variable cost. The bar provides 45% of total sales revenue with a 25% variable cost. Assume the owner wants operating income to increase by $170,976, what is the additional sales revenue required?
a. With the increase provided by café, what additional sales revenue is required in café? ___$294786.21____
Increase in operating income = 170976
Cafes contribution margin ratio 100%-42%= 58%
170976/0.58 = $294786.21
Additional sales in the café should be $294786.21
b. With the increase provided by bar, what additional sales revenue is required in bar? ___$227968____
Increase in operating income =170976
Bars contribution margin ratio 100% - 25% =75%
170976/0.75 = $227968
Additional sales needed in the bar are $227968
c. With the increase being provided jointly by café and bar? ___$143239.604____
	
	cafe
	Bar

	Contribution margin ratio
(100% - variable cost ratio)
	58%
	75%

	Weight in terms of sales
	55%
	45%

	Weighted average contribution margin ratio
	(55%-58%) = 31.9%
	(45% x75%) =33.75%


 Total weighted average contribution margin ratio = 39.1% +33.755 65.65%
Increase in operating income = 170976
170976/0.6565 = 260435.64 x 55%
Additional sales revenue should be = $143239.604
11) Julia's Catering has a monthly target operating income of $12,000. Variable expenses are 40% of sales and monthly fixed expenses are $9,000. 
a. What is the monthly margin of safety in dollars if Julia's Catering achieves its' operating income goal? ____$20000___
Contribution margin ratio = 100% - 40% = 60%
Total sales in dollars = (fixed cost + target profit)/contribution margin ratio
= 9000 + 12000 / 0.6 = 35000
Breakeven sales in dollars = fixed cost /contribution margin ratio
9000/0.6 = 15000
Margin of safety in dollars = 35000 -15000
=$20000
b. What is Julia's operating leverage factor at the target level of operating income? ____1.75_____
Degree of operating leverage = contribution margin / net operating income
Contribution margin = 0.6 x 35000 = 21000
21000/12000= 1.75 
c. If the sales revenue increases by 15% in a month, by what percentage will the operating income increase? ___26.25%___
%increase in sales x degree of operating leverage = increased profits
15% x 1.75 = 26.25%
Operating income will increase by 26.25%

12) “Rajiv’s Coffees” sells its coffees for average $2.50 per coffee. The average variable cost of making each coffee is $1.20 per coffee. The monthly fixed cost of the business is $6,136. 
a. How much should Rajiv’s monthly sales be to make operating income of $15,340? ____$41300___
Total sales in dollars = fixed cost + target income/ contribution margin ratio
Contribution margin ratio = selling price – variable cost/selling price
2.50-1.20/2.50 =0.52 
6136 +15340/0.52 =41300
Rajiv’s monthly sales should be $41300
Recently, the suppliers of coffee beans have increased their prices by 10%. Therefore, the variable cost of making each coffee will increase by 10% for “Rajiv’s coffees”. 
b. If Rajiv does not want to increase the price of his coffees, how many more coffees should he sell in a month to maintain his monthly operating income at $7670? _______1080 more cups._______
10% increase in variable cost
1.1 x 1.2 = 1.32
Contribution margin ratio = 1.118/2.50 =0.472
6136 + 7670 / 0.472 =29250
Total sales = 29250/2.5 = 11700 coffee cups
Initially he would have made = 6136+7670/0.52 =26550
26550/2.50 = 10620 coffee cups
Rajiv has to make 11700-10620 =1080 more cups.
c. If Rajiv knows that he cannot increase his sales units, and he decide to increase the price of each coffee, by what percentage should he increase the price of each coffee to maintain his operating income at $7,670? ___10%____
Total sale required to have an operating income of 7670 = 29250 
Current units of coffee sold = 10620
New price = 29250/10620 =2.75
% increase in price = 2.75 – 2.50/2.50 =10%
Price of each coffee cup needs to increase by 10% to maintain an operating income of 7670

B. Capital Investment
1) A Family Fun Center bought new bumper boats for its recreation facility. The useful life is 6 years. The bumper boats had a total cost $5,000 and will generate $1,500 cash inflows each year for the life of the boats. The residual value of the bumper boats is $800. 
a. Find ARR for this investment. ___51.72%____
ARR= average annual profits / average investment x 100
Average annual profits = total profits / number of years
Average investment= initial investment+ salvage value/2
Average investment 5000 + 800/2 =2900
Average annual profit =1500
1500/2900 x 100=51.72%
b. Find Payback Period for this investment. ___3.3333 years____
Payback period = investment / annual cash flows 
5000/1500 = 3.3333 years.


2) A Corporation is considering an investment in new equipment costing $180,000. The equipment will be depreciated on a straight-line basis over a five-year life and is expected to generate net cash inflows of $45,000 the first year, $65,000 the second year, and $90,000 every year thereafter until the fifth year. The equipment has $10,000 residual value. 
a. What is the payback period for this investment? ___2.777 years____
	Years
	Cash flow
	Cumulative cash flows

	0
	-180000
	-180000

	1
	45000
	-135000

	2
	65000
	-70000

	3
	90000
	20000

	4
	90000
	110000

	5
	90000
	200000

	
	
	


Payback period = investment / annual cash flows 
70000/90000 = 0.7777
Payback period = 2.7777 years.

b. What is the ARR for this investment? ____44.21%___
 ARR= average annual profits / average investment x 100
Average annual profits = total profits / number of years
Average investment= initial investment+ salvage value/2
Depreciation 180000-10000/5 =$34000
Annual depreciation = 34000
 Year one profits = 45000-34000 = 11000
Year two profits 65000-34000 =31000
Year three profits 90000-34000 =56000
Year four profits    90000 – 34000 =56000
Year five profits   90000-34000   =56000
(11000+31000+56000+56000+56000)/5 =210000
Average annual profits =$42000	
ARR; 42000/95000 x 100 = 44.21%

3) You are going to invest $200,000 on a project, which returns 4% after a year. However, you only own $150,000. Therefore, you borrow $50,000 from a bank with 2% interest. Then, you invest $200,000 on that project. How much is your ROI for a year? ________

Project Cost =$200,000
Return =4% or $8,000
Owner’s Fund = $150,000
Bank Loan = 50,000
Interest on Bank Loan = 2% or 1,000
Return after bank loan = 8000 – 1,000
= $7,000
Net Return on investment = 7,000/ 200,000
ROI = 3.5%
4) You purchase an apartment for $600,000; 30% down payment and 70% mortgage with 3% annual interest rate. You rent the place for $2,500 per month. Your monthly expenses are strata fee: $360, repair and maintenance: $140, Insurance: $100. You also pay $1,700 for one-year property tax.
 How much is the ROI for your investment? ___4.88%____
Investment on apartment
	Particulars
	Amounts

	Down payment
	$180000

	Mortgage
	$420000

	Interest on mortgage@3%
	$12600

	Monthly expenses
	

	Strata fees
	$360

	Repair and maintenance
	$140

	Insurance
	$100

	Property tax
	$1700

	Total expense
	$614900



Income from rent @ 2500 per month x 12 = $30000
Return on investment = income / total expenses
 30000 / 614900 x 100 = 4.88%
ROI =4.88% 
5) You are planning to buy kitchen equipment for your business which costs $140,000. Equipment has 8 years useful life and residual value of $10,000 at the end of its life. You estimate that investment will save you $30,000 every year for 8 years. 
How much is the NPV of that investment, if your expected rate of return is 10%? ____-$60230.75____
Cost of purchase = $140000
Residual value =$10000
Depreciation: 140000-10000/8 =16250
Net cash inflow = savings – depreciation
30000 -16250 = 13750
	Years
	Cash flows
	PV @ 10%
	

	0
	-140000
	1
	-140000.00

	1
	13750
	0.9091
	12500.13

	2
	13750
	0.8264
	11363.00

	3
	13750
	0.7513
	10330.38

	4
	13750
	0.6830
	9391.25

	5
	13750
	0.6209
	8537.38

	6
	13750
	0.5645
	7761.88

	7
	13750
	0.5132
	7056.50

	8
	13750
	0.4665
	6414.38

	8
	13750
	0.4665
	6414.38

	NPV
	
	
	-60230.75



NPV of the investment is = -60230.75
6) You borrow $120,000 with annual interest rate of 3.6% compounded monthly. The loan amortization is 10 years and you will pay back the loan with equal monthly payments, which includes both the principle and the interest of the loan. 
a. How much will the monthly payments be?
We will use the financial calculator to compute the values:
If you make monthly payments with an interest rate of 3.6% for 30 years, how much will your payments be?
PV = $120,000
FV = 0
I/Y = 0.3% (converted into monthly rate 3.6%/12)
N = 120 (converted into months, 10*12)
PMT = $1192.26

b. How much is your total payments in 10 years?
Total payments = monthly payments x number of months 
1192.26 x 120 =143071.2
Total payments in 10 years is =$143071.2

c. How much will you pay for interest in 10 years?
Interest = total amount paid – principle amount
Total amount paid in 10 years = $143071.2
Principle amount =$120000
143071.2-120000 =23071.2
Amount of interest paid in 10 years =$23071.2

d. If you decide to pay off the balance of the loan after four years, how much will you need on that time?
Duration remaining after 4 years is 6 years 
6 x 12 =72 months remaining
Monthly payment = 1192.26
72 x 1192.26 = $85842.72
$85842.72 will be needed to complete the loan after 4 years.


7) Tania can afford to pay $12,000 at the end of each of the next 20 years to repay a home loan. If the interest rate is 3%, what is the most Tania can borrow?
Information provided:
Annual payment= $12,000
Time= 20 years
Yield to maturity= 3%
The question is calculated by computing the present value.
Enter the below in a financial calculator to compute the present value:
PMT= 12,000
I/Y= 3%
N= 20
Press the CPT Key and PV to compute the present value.
The value obtained is 174,404.94.   
Therefore, Tania can borrow $178529.70


8) Your Company is considering a capital expenditure for which the following relevant cash flow data have been estimated: Initial Investment: $300,000 Useful life: 4 years Residual value: $30,000 Annual Savings: Year-1: $100,000 Year-2: $90,000 Year-3: $80,000 Year-4: $80,000 If the company’s expected rate of return in 15%, how much will the NPV of this investment be?

Calculation for depreciation 
Depreciation = cost – residual value / useful life.
300000 – 30000 /4 =$67500
Year one net annual savings 100000-67500 =32500
Year two net annual savings 90000-67500 =22500
Year three net annual saving 80000 -67500 =12500
Year 4 net annual savings     80000- 67500 =12500

	years
	Cash flows
	PV@15%
	PV of cash inflows

	0
	-300000
	1
	-300000

	1
	32500
	0.8696
	28262

	2
	22500
	0.7561
	17012.25

	3
	12500
	0.6575
	8218.75

	4
	12500
	0.5718
	7147.5

	4
	30000
	0.5718
	17154

	NPV
	
	
	-222206



NPV of the investment is -$222206


9) Julian is starting school in September, and needs a car for the next six years. She is currently deciding to either purchase a used car for $30,000 or lease. If she decides to buy a car, she would incur the following costs per year: Maintenance: $2,000 Insurance: $1,800 Gas: $3,000 On the other hand, she can lease the car under a six-year agreement at a lease cost of $8,000 per year. As part of the lease, the dealership would provide all the required maintenance. Juliana would still be responsible for the cost of gas and insurance. Juliana has a required rate of return of 12%. The purchased car will have $6,000 residual value. Using the NPV method, which alternative should Toby choose?
NPV for Purchase: _________
 Cost incurred: maintenance=2000
                        Insurance =1800
                                     Gas=3000
                  Cost of the car =30000
                          Total cost =36800
 
Depreciation =30000-6000/6 =4000
	years
	Cash flows
	PV @12%
	PV of cash flows

	0
	-30000
	1
	-30000.0000

	1
	-40800
	0.8929
	-36430.3200

	2
	-40800
	0.7972
	-32525.7600

	3
	-40800
	0.7118
	-29041.4400

	4
	-40800
	0.6355
	-25928.4000

	5
	-40800
	0.5674
	-23149.9200

	6
	-40800
	0.5066
	-20669.2800

	7
	-40800
	0.4524
	-18457.9200

	8
	-40800
	0.3506
	-14304.4800

	8
	60000
	0.3506
	21036.0000



Addition of all PV cash flows = -209471.52
Therefore NPV of buying the car is -209471.52

 NPV of Lease: _____-$77456.8_____
Cost incurred:
                           Insurance =1800
                                     Gas=3000
     Cost of leasing the car =8000
                          Total cost =12800

Depreciation = 8000-0/6 
Depreciation =1333.33
Total annual cost: 1333.33+12800=14133.333
	
	
	
	

	0
	-8000
	1
	-8000

	1
	-14133.33
	0.8929
	-12619.7

	2
	-14133.33
	0.7972
	-11267.1

	3
	-14133.33
	0.7118
	-10060.1

	4
	-14133.33
	0.6355
	-8981.73

	5
	-14133.33
	0.5674
	-8019.25

	6
	-14133.33
	0.5066
	-7159.94

	7
	-14133.33
	0.4524
	-6393.92

	8
	-14133.33
	0.3506
	-4955.15

	NPV
	
	
	-77456.8



NPV = -77456.8
Toby should lease the car since leasing the car has a higher NPV than buying a car.


10) The GM of a hotel is considering the purchase of a new HVAC system as one option. The new system would cost $500,000 and would have a residual value of $50,000 at the end of its 8 year life. The annual operating expenses of the new system would be $8,000. The other option that the GM has is to rebuild its existing HVAC system. The rebuilding would require an investment of $200,000 and would extend the life of the existing system by 8 years. The existing system has annual operating costs of $11,000 per year and does not have a residual value. The discount rate is 14%. Show how to find the NPV for each option. Buy a new HVAC: NPV: _____-$792055.75_____
Calculation for depreciation
Purchase price – residual value /number useful life
500000-50000/8 =$6250
Total expenses each year =operating expenses + depreciation
8000+56250= $64250
	Years
	Cash flows
	PVF @14%
	PV of cash flows.

	0
	-500000
	1
	-500000

	1
	-64250
	0.877
	-56347.25

	2
	-64250
	0.769
	-49409.25

	3
	-64250
	0.675
	-43368.75

	4
	-64250
	0.592
	-38036.00

	5
	-64250
	0.519
	-33345.75

	6
	-64250
	0.456
	-25298.00

	7
	-64250
	0.400
	-25700.00

	8
	-64250
	0.351
	-22551.75

	
	
	
	




NPV = present value of future cash flows – initial investment.
(-298055.75) – 500000
NPV= -798055.75

Rebuild the existing HVAC: NPV: _____-$367004______
Calculation of depreciation: 200000-0/8 
Depreciation =25000
Total expenses each year 11000 +25000 =$36000
	Years
	Cash flows
	PVF @ 14%
	PV of cash flows

	0
	-200000
	1
	-200000

	1
	-36000
	0.877
	-31572

	2
	-36000
	0.769
	-27694

	3
	-36000
	0.675
	-24300

	4
	-36000
	0.592
	-21312

	5
	-36000
	0.519
	-18684

	6
	-36000
	0.456
	-16416

	7
	-36000
	0.400
	-14400

	8
	-36000
	0.351
	-12636

	
	
	
	


NPV= PV of future cash flows –initial investment
(-167004)-200000 = -$367004



11) A Corporation is considering an investment in new equipment costing $180,000. The equipment will be depreciated on a straight-line basis over a five-year life and is expected to generate net cash inflows of $45,000 the first year, $65,000 the second year, and $90,000 every year thereafter until the fifth year. The equipment has $10,000 residual value. 
a. What is the payback period for this investment? ____2.7777 years___ 
	Years
	Cash flow
	Cumulative cash flows

	0
	-180000
	-180000

	1
	45000
	-135000

	2
	65000
	-70000

	3
	90000
	20000

	4
	90000
	110000

	5
	90000
	200000

	
	
	



70000/90000=0.7777
 2 + 0.7777 =2.7777
Payback period = 2.7777 years.

b. What is the ARR for this investment? ___44.21%____
ARR= average annual profits / average investment x 100
Average annual profits = total profits / number of years
Average investment= initial investment+ salvage value/2
Average investment 180000+10000= $95000
Depreciation 180000-10000/5 =$34000
Annual depreciation = 34000
 Year one profits = 45000-34000 = 11000
Year two profits 65000-34000 =31000
Year three profits 90000-34000 =56000
Year four profits    90000 – 34000 =56000
Year five profits   90000-34000   =56000
(11000+31000+56000+56000+56000)/5 =210000
Average annual profits =$42000	
ARR; 42000/95000 x 100 = 44.21%


12) You are planning to buy certain equipment for your business which costs $150,000. The equipment has 8 years useful life and residual value of $11,000 at the end of its life. You estimate that investment will save you $25,000 every year for 8 years.
 How much is the NPV of that investment, if your expected rate of return is 8%
	
Cost of equipment= 150000
Useful life 8 years
Residual value= 11000

Annual Depreciation 150000 – 11000/8 =17375
Annual net savings 25000-17375 =$7625
	years
	Cash flows
	PV @ 8%
	PV of cash flows

	0
	-150000
	1
	-150000

	1
	7625
	0.9259
	7059.988

	2
	7625
	0.8573
	6536.913

	3
	7625
	0.7938
	6052.725

	4
	7625
	0.7350
	5604.375

	5
	7625
	0.6806
	5189.575

	6
	7625
	0.6302
	4805.275

	7
	7625
	0.5835
	4449.188

	8
	7625
	0.5403
	4119.788

	8
	11000
	0.5403
	5943.3

	NPV
	
	
	-100239



NPV of the equipment is -$100239


13) You borrow $240,000 with annual interest rate of 3.6% compounded monthly. The loan amortization is 20 years and you will pay back the loan with equal monthly payments, which includes both the principle and the interest of the loan. 
a. How much will the monthly payments be? _____$1404.28______
We will use the financial calculator to compute the values:
If you make monthly payments with an interest rate of 3.6% for 30 years, how much will your payments be?
PV = $240,000
FV = 0
I/Y = 0.3% (converted into monthly rate 3.6%/12)
N = 240 (converted into months, 20*12)
PMT = $1404.28

b. How much is your total payments in 10 years? ___________$168513.6

Total payments = monthly payments x time period.
Monthly payments = $1404.28
Time period: 10 x12 =120 months.
Total payments in 10 years 1404.28 x 120 =$168513.6


c. How much will you pay for interest in 10 years?
Total interest = Total value - Loan value
Loan value: $240000/2 =120000
Total value; $1404.28 x 120 =168513.6
168513.6-120000 =48513.6
Interest paid over 10 years = $48513.6





14) Julian is starting school in September, and needs a car for the next six years. She is currently deciding to either purchase a used car for $32,000 or lease. If she decides to buy a car, she would incur the following costs per year: Maintenance: $2,000Insurance: $1,800Gas: $3,000 On the other hand, she can lease the car under a six-year agreement at a lease cost of $8,000 per year. As part of the lease, the dealership would provide all the required maintenance. Juliana would still be responsible for the cost of gas and insurance. Juliana has a required rate of return of 12%. The purchased car will have $6,000 residual value. Using the NPV method, which alternative should Toby choose? NPV for Purchase: ________$4042.43_____
	Car Buy Option                  $

	Maintenance
	2000

	Insurance
	1800

	gas
	3000

	
	

	Total Cost per year
	6800

	PVF @ 12% for 6 years
	4.111407324

	NPV of total cost
	27957.57

	Initial Payment
	32000

	
	

	Total NPV for buying the used car.
	4042.43








NPV of Lease: __________________
	Car lease option
	

	Lease cost
	8000

	Insurance
	1800

	Gas
	3000

	Total cost per year
	12800

	PVF @ 12% for 6 years
	4.111407324

	NPV of leasing the car
	52626.01


Julian should buy the used car instead since it is more beneficial.


[bookmark: _GoBack]15) A Family Fun Center bought new bumper boats for its recreation facility. The useful life is 6 years. The bumper boats had a total cost $5,000 and will generate $1,500 cash inflows each year for the life of the boats. The residual value of the bumper boats is $800. 
a. Find ARR for this investment. ___27.59%____
ARR= average annual profits / average investment x 100
Average annual profits = total profits / number of years
Average investment= initial investment+ salvage value/2
Average investment; (5000 + 800)/2 =2900
Depreciation   (5000 -800)/ 6 =700
Annual profits   1500-700 =800
ARR= 800/ 2900 x 100 = 27.59%
b. Find Payback Period for this investment. ___3.333 years____
Payback period = investment / annual cash flows 
Investment = $5000
Annual cash flows =$1500
5000/1500 =3.333 years 
Payback period = 3.333 years.


C. Job-Costing

1) A manufacturing company has two departments that produce small appliances. The Assembly Department allocates manufacturing overhead using machine hours as the allocation base while the Painting Department allocates manufacturing overhead using direct labor cost as the allocation base. Data for March are shown below: Assembly Dept. Painting Dept. Estimated annual manufacturing overhead costs $180,000 $150,000 Estimated annual direct labor cost $40,000 $300,000 estimated annual machine hours 20,000 3,000 Actual manufacturing overhead costs for March $3,000 $7,500 Actual direct labor cost for March $1,250 $15,000 Actual machine hours for March 1,150 250 
A) Determine the predetermined manufacturing overhead rate for the Assembly Department: _____$9_____

Predetermined manufacturing overhead = Estimated annual manufacturing overhead costs / Estimated annual machine hours
= $180,000 / 20,000 = $9 per machine hour
B) Determine the predetermined manufacturing overhead rate for the Painting Department: _____$0.50______
Predetermined manufacturing overhead = Estimated annual manufacturing overhead costs / Estimated annual direct labor cost
= $150,000 / 300,000 = $0.50 per direct labor cost
C) Determine the total MOH allocated to jobs in each department in March: 
Assembly Dept: ______$10350_____ Painting Dept: _____$7500______

MOH allocated to Assembly Dept. = Actual machine hours for March x Predetermined manufacturing overhead rate
= 1,150 x $9 = $10,350
MOH allocated to Painting Dept. = Actual direct labor cost for March x Predetermined manufacturing overhead rate
= $15,000 x $0.50 = $7,500

E) How much is the allocated MOH cost to the Job#200 in Assembly Dept? ____$360___ and in the painting Dept? _____$12.50____
MOH cost allocated to Assembly Dept. is = Machine hours x Predetermined manufacturing overhead rate
= 40 x $9 = $360
MOH cost allocated to Painting Dept. is = Wage cost per hour x Predetermined manufacturing overhead rate
= $25 x $0.50 = $12.50
F) How much is the total cost of Job #200? _____$7322.5_____
	
	Assembly Dept.
	Painting Dept.

	Direct materials
	$1,500
	$1,800

	Direct labour
	$2,400 (80x$30)
	$1,250 (50x$25)

	Manufacturing overhead
	$3,60
	$12.50

	Total Cost
	$4,260
	$3,062.50



Total cost of job #200 4260 + 3062.50 = $7322.5

2) A law firm hires Alexandra, as a lawyer, at an annual salary of $210,000. The firm expects her to spend 1,500 hours per year performing legal work for clients. MOH costs are assigned to clients based on attorney billing hours. Firm attorneys are expected to work a total of 28,000 direct labor hours this year. Before the fiscal year begins, the firm estimates that the total MOH costs for the upcoming year will be $896,000. 
a. What would be the hourly cost rate to the firm of employing Alexandra? ____$140____
Calculation of hourly cost rate to the firm of employing Alexandra
Hourly cost rate = Annual salary of Alexandra/ Expected number of annual working hours for Alexandra
                                                 = $ 210,000/ 1,500 hour
                                                  = $ 140 per hour
Therefore hourly cost rate to the firm of employing Alexandra is $ 140 per hour.


b. If Alexandra works on client #230 for 20 hours, what direct labor cost would be traced to client #230?____$2800_____
Calculation of direct labor cost traced to client no. 230
Direct labor cost traced to client no. 230 = Budgeted number of labor hours to client no. 230 X Hourly cost rate
                                                                              = 20 hours X $ 140 per hour  
                                                                              = $ 2,800    
Therefore direct labor cost traced to client no. 230 is $ 2,800.

c. How much MOH cost will be allocated to client #230? __$640____
Calculation of MOH cost allocated to client no. 230
MOH cost allocated to client no. 230 = Budgeted number of labor hours to client no. 230 X Overhead rate per labor hour
                                                                              = 20 hours X $ 32 per hour  
                                                                              = $ 640
Therefore MOH cost allocated to client no. 230 is $ 640.
Working Note:
Overhead rate per labor hour
Overhead rate per labor hour = Total estimated MOH costs/ Total estimated direct labor hours
                                                       = $ 896,000/ 28,000 direct labor hours
                                                       = $ 32 per direct labor hour

d. What is the total job cost for client #230? ___$3440___

Calculation of total job cost for client no. 230
Total job Cost for client no. 230 = Direct labor cost traced to client no. 230 + MOH cost allocated to client no. 230
                                                                  = $ 2,800 + $ 640
                                                                   = $ 3,440
Therefore total job cost for client no. 230 is $ 3,440.    

3) CLEAN Clothing is a machine-intensive manufacturing company that produces clothes for many different retailers. The company recently finished working on an order from a customer, which consisted of 50 blue colored jeans with specifications of a 32-inch waist and 32-inch length. The direct material and labor cost for this order is $6,000 and $3,200. Number of labor hours and machine hours spend on this job are 250 and 1,200 hours. At the beginning of the year, the company estimated that it would incur a total of $60,000 in manufacturing overhead costs, 2,500 direct labor hours, and 20,000 machine hours. The company uses predetermined overhead rates to apply overhead costs to production. 
a Calculate the predetermined overhead rate for the company using direct labor hours as an allocation base.___$24___

Predetermined overhead rate is calculated using the following formula,
Predetermined overhead rate = Estimated total manufacturing overhead/Total Estimated activity level
Estimated manufacturing Overhead = $60000
As the allocation base is on direct labor hours
Estimated Direct labor hours = 2500 hours
So,
· Predetermined overhead rate as Direct labor hour as allocation base = Estimated manufacturing Overhead/Estimated total Direct labor hours = $60000/2500 hours = $24 per direct labor hour

b. Calculate the predetermined overhead rate for the company using machine hours as an allocation base.____$3_____
Predetermined overhead rate is calculated using the following formula,
Predetermined overhead rate = Estimated total manufacturing overhead/Total Estimated activity level
Estimated manufacturing Overhead = $60000
As the allocation base is on Machine hours
Estimated Machine hours = 20000 machine hours
So,
· Predetermined overhead rate as Machine hours as allocation base = Estimated manufacturing Overhead/Estimated total machine hours = $60000/20000 hours = $3 per machine hour

c. Calculate the total overhead cost that will be allocated to this job, using the predetermined overhead rates calculated in both part b and c. 
The Total Direct labor hours used in this particular job = 250 hours
And as the Predetermined overhead rate as Direct labor hour as allocation base = $24
· The total overhead allocated to this job based on labor hours = Total Direct labor hours used in this particular job* Predetermined overhead rate as Direct labor hour as allocation base = 250 hours*$24 = $6000
BASED ON LABOUR HOURS:   $6000
The Total Machine hours used in this particular job = 1200 hours
And as the Predetermined overhead rate as Machine hour as allocation base = $3
· The total overhead allocated to this job based on Machine hours = Total Machine hours used in this particular job* Predetermined overhead rate as Machine hour as allocation base = 1200 hours*$3 = $3600
BASED ON MACHINE HOURS     $3600

d. How much cost was allocated to this order using different methods of b and c?

As the,
Total Direct material cost for the job = $6000
Total Labor Cost for the job = $3200
And as the Manufacturing overhead allocated on the basis of labor hours = $6000
· Total cost allocated to this JOB = Total Direct material cost for the job Total Labor Cost for the job Manufacturing overhead allocated on the basis of labor hours = $6000+$3200+$6000 = $15200
BASED ON LABOR HOURS: $15200
As the,
Total Direct material cost for the job = $6000
Total Labor Cost for the job = $3200
And as the Manufacturing overhead allocated on the basis of Machine hours = $3600
· Total cost allocated to this JOB = Total Direct material cost for the job Total Labor Cost for the job Manufacturing overhead allocated on the basis of Machine hours = $6000+$3200+$3600 =  $12800
BASED ON MACHINE HOURS: $12800




D. Process Costing:

1) There are total of 12,000 students at a school. 60% of them study full time at 16 hours per term. 40% percent take a half-load of 8 hours per term. What is the equivalent number of full-time students? Answer: __9600 students___
Number of students who attend 16hrs 60% x 12000=7200
Number of students who attend 8hrs 40% x 12000 =4800
To find equivalent number of full time students, students who attend 16 hours are considered 100 percent.
So when 16 hours are considered as 100 percent -
8 hours = (8÷16) ×100 = 50%
Equivalent number of full time students = (7200x 100%) + (4800 x 50%) 
7200+2400 =9600
2) The Baking Department of Sweet Cakes Co. had 10,000 partially completed units in work in process at the end of August. All of the direct materials had been added to these units, but the units were only 70% of the way through the conversion process. In addition, 45,000 units had been completed and transferred out of the Baking Department to the Packaging Department during the month.
A. What are the total equivalent units for direct materials? _____55000 units______
Total equivalent unit for direct material=units completed and transferred =45000+ Units in WIP (we will take the full units =10000 because all the direct materials Are added as per the question   
Total equivalent units for DM =55000

B. At the end of the year, what are the equivalent units for conversion costs? ____52000 units_____
Total equivalent units for Conversion cost=Units completed and transferred. =45000+ Units in WIP (70% is only done). =7000
Total equivalent units of CC. = 52000
3) In a particular department, 6,000 units were started and all but 1,000 were completed at the end of the period. These 1,000 were 75% complete for materials and 55% for conversion costs. Costs added were $115,000 for materials and $166,500 for conversion costs.
 a. What is the total number of equivalent units for DM costs?  ? ___6750___

b. What is the total number of equivalent units for conversion cost? ___6550 ___

	
Equivalent Units

	
	Material
	Conversion

	Units completed and transferred out
	6000
	6000

	Units in ending work in process
	(75%*1000)=750
	(55%*1000)=550

	Equivalent units of production
	6750
	6550



c. How much is cost per equivalent unit for DM?  ? ___$17___
d. How much is the cost per equivalent unit for conversion?  ? ___$25.4___

	
cost

	
	Material
	Conversion

	Cost added
	115000
	166500

	Equivalent units of production
	6750
	6550

	
	17.0
	25.4



e. How much does it cost to complete a unit?    ___$42.4___


Cost for direct materials = $17.0
Cost for conversion = $25.4
Total cost of producing a unit =$42.4

f. What is the average cost for each unfinished unit (WIPe)?  ?    ___$21.17___
Average cost per unit =total cost /total units
Total cost =115000 + 166500 =281500
Total units = 6750 + 6550 =13300
281500/13300 =$21.17





4) At H&K Corporation, direct materials are added at the beginning of the process and conversions costs are uniformly applied. Other details include: WIP beginning units 13,000 units added 12,000 units completed and transferred out 18,000 units WIP ending units (40% for conversion) 7,000 units Beginning WIP direct materials cost $50,000 Beginning WIP conversion cost $22,000 Costs of materials added $250,000 Costs of conversion added $290,000 At H&K Corporation, 
a. What are the total equivalent units for direct materials? ___25000 units___
b. What are the total equivalent units for conversion costs? __20800 units____

	
Equivalent Units

	
	Material
	Conversion

	Units completed and transferred out
	18,000
	18,000

	Units in ending work in process
	7,000
	2,800 (7,000*40%)

	Equivalent units of production
	25,000
	20,800



c. What is the cost per equivalent unit for direct materials? __$12____ 
d. What is the cost per equivalent unit for conversion costs? _$15_____

	

	materials
	Conversion

	Cost of beginning work in process
	$50,000
	$22,000

	Cost added during the period
	250,000
	290,000

	Total costs
	300,000
	312,000

	Equivalent units of production
	25,000
	20,800

	Cost per equivalent unit
	$12
	$15



e. What is the cost of each unit completed and transferred out? ___$27___
	Materials (18,000*$12)
	$216,000

	Conversion costs (18,000*$15)
	270,000

	Total costs
	486,000

	Total units
	18,000

	Cost of each unit completed and transferred out
	$27



f. What is the average cost of each unit remaining in ending WIP? ___$18___
	Materials (7,000*$12)
	$84,000

	Conversion costs (2,800*$15)
	42,000

	Total costs
	126,000

	Total units
	7,000

	Average cost per unit
	$18



g. H&K corporation sets the selling price of each completed unit four times its manufacturing cost (the manufacturing cost is 25% of selling price). How much do they sell each completed unit? ___$108___
Selling price of each completed unit = $27/0.25 = $108
5) There are total of 12,000 students at a school. 50% of them go full time at 20 hours per term. 15% percent take a half-load of 10 hours per term, and 35% take a three-quarter load of 15 hours per term. What is the equivalent number of full-time students? Answer: ___10050 students___
50% x 12000 = 6000
15% x 12000 = 1800 x 0.5 =900
35% x 12000 = 4200 x 0.75 =3150 
Total equivalent number of students 6000+900+3150 =10050 students

6) A company manufactures exterior paint. Last month's costs are given in the table. What were the conversion costs for the month? ___$290000___ 
Direct materials $100,000 Direct labor $160,000 Manufacturing overhead $130,000
The conversion cost is total of direct labor cost and manufacturing cost
Conversion cost: $160000+$130000= $290000

7) Dente Pasta Ltd. a specialty pasta maker gives us their data for the year: WIP inventory, beginning 0 units started 8,000 units completed and transferred out 6,500 units WIP inventory, ending 1500 units Direct materials $19,250 Direct labor $10,000 Manufacturing overhead $15,350 Units in ending WIP inventory were 80% complete for materials and 50% complete for conversion costs. On Dec 31, 
a. What was the cost per equivalent unit for direct materials?   ___$2.50___
b. What was the cost per equivalent unit for conversion costs? ___$3.50___
	Particulars
	Trans.units
	%materials
	EUP -DM
	%Conversion
	EUP-conversion

	Units completed 
	6500
	100%
	6500
	100%
	6500

	Ending balance
	1500
	80%
	1200
	50%
	750

	Equivalent units of production
	8000
	
	7700
	
	7250






	Particulars
	Direct materials
	Conversion
	Total

	Cost to be accounted for
	
	
	

	Beginning cost
	0
	0
	0

	Cost during the month
	19250
	25350
	44600

	Total cost
	19250
	25350
	44600

	Equivalent units of production
	7700
	7250
	

	Cost per EUP
	2.50
	3.50
	6.00



c. What was the average cost of every unit in ending WIP?  ___$3.75___

	Cost of ending inventory(1200*2.50)+(750*3.50)
	5625

	Units in ending inventory
	1500

	Average cost of every unit of ending WIP
	$3.75



d. What were the costs of every completed unit?  ___$6___
	Cost of units completed(6500*6)
	39000

	Units completed
	6500

	Cost of every completed unit
	6.00



8) The Baking Department of Sweet Cakes Co. had 20,000 partially completed units in work in process at the end of August. All of the direct materials had been added to these units, but the units were only 70% of the way through the conversion process. In addition, 45,000 units had been completed and transferred out of the Baking Department to the Packaging Department during the month. 
A. What are the total equivalent units for direct materials?  : ___65000 units___
Total equivalent unit for direct material=units completed and transferred=45000+ Units in WIP (will take the full units =20000
Because all the direct materials are added as per the question  
Total equivalent units for DM =65000
B. What are the equivalent units for conversion costs? ___59000 units___
Total equivalent units for Conversion cost=Units completed and transferred. =45000+ Units in WIP (70% is only done). =14000 Total equivalent units of CC. = 59000
9) At H&K Corporation, direct materials are added at the beginning of the process and conversions costs are uniformly applied. Other details include: WIP beginning units 8,000 units Units added 12,000 units Units completed and transferred out 18,000 units WIP ending units (60% for conversion) 2,000 units Beginning WIP direct materials cost $50,000 Beginning WIP conversion cost $22,000 Costs of materials added $250,000 Costs of conversion added $208,400 At H&K Corporation,
 a. What are the total equivalent units for direct materials? Answer: ___20000 units___
b. What are the total equivalent units for conversion costs? Answer: ___19200 units___
	
	units
	%materials
	materials
	%conversion
	conversion

	Completed and transferred out
	18000
	100%
	18000
	100%
	18000

	Ending work in progress
	2000
	100%
	2000
	60%
	1200

	Equivalent units of production
	20000
	
	20000
	
	19200

	
	
	
	
	
	



c. What is the cost per equivalent unit for direct materials? ___$15.00___
 d. What is the cost per equivalent unit for conversion costs? ___$12.00___
	Cost per EUP
	Direct materials
	Conversion cost

	Beginning work in progress
	$50000
	$22000

	Cost added during period
	$250000
	$208400

	Total cost to account for
	$300000
	$230400

	Divided by equivalent units of production
	20000
	19200

	Cost per equivalent unit of production.
	$15.00
	$12.00







e. What is the cost of each unit completed and transferred out? ___$27___
	Cost assignment
And cot transferred out
	EUP
	Cost per EUP
	TOTAL COST
	

	Direct materials
	18000
	$15.00
	$270000
	

	Conversion 
	18000
	$12.00
	$216000
	

	Total transferred out
	
	
	$486000
	

	
	
	
	
	



486000/18000 = $27
f. What is the average cost of each unit remaining in ending WIP? ___22.20___
	Cost of ending work in progress
	
	
	Total cost

	Direct materials 
	2000
	$15
	$30000

	Conversion
	1200
	$12
	$14400

	Total ending work in progress
	
	
	$44,400



=44400/ 2000 = $22.20
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A. CVP Analysis


 


1) 1) Tania owns a burger shop. She sells every burger for $18. The variable cost of each 


burger is $8. Fixed costs are $45,000 per month.


 


a. What is Tania’s


 


burgers contribution margin per unit? ___$10_____


 


 


Contribution margin per unit = selling price 


–


 


variable cost


 


     


18


-


 


8 = 10


 


 


b. What is Tania’s burgers contribution margin ratio? _____55.56%____


 


 


Contribution ratio = selling price 


–


 


variable cost / se


lling price


 


    


18 


–


 


8 /18 = 0.5556 or 55.56%


 


c. How many burgers does Tania need to sell in a month to obtain $4,800 operating income


? 


_


____4980 burgers_____


 


Number of burgers needed to be sold = fixed expenses +target income/contribution margin per 


unit


 


=45000+48++/10


 


=4980 burgers.


 


d. At how many burgers per month does Tania meet the breakeven point? _____


4500 


burgers


____


 


Breakeven


 


= fixed expenses/ contribution per unit.


 


=45000/10 


 


=4500 burgers. 


 


e. If the variable cost increases by 10%, how much shoul


d Tania increase the selling price to 


maintain the breakeven units? _____$0.8_____


 


Initial variable cost =8


 


 


New variable cost =1.1 x 8 = 8.8


 


=45000/x


-


8.8 =4500
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