THE UNIVERSITY OF BRITISH COLUMBIA

SESSIONAL EXAMINATIONS - DECEMBER 2009
MTRL 455

DO ALL QUESTIONS. 

ALL QUESTIONS CARRY EQUAL VALUE.

TIME:  2 HOURS.

1. A purchaser buys an airplane for $500,000 and uses it on a charter basis to fly between Vancouver and Calgary.  The plane costs $2850 to operate for each 1 way trip between the two cities (fuel, maintenance, employee salaries, ticketing, etc.).  The plane holds up to 60 passengers (paying customers) as well as three crew (paid employees).  The plane can make 3 return trips per day between the two cities.

(a) Assuming straight line depreciation for a 10 year airplane lifetime, calculate the internal rate of return for the purchase of the airplane, assuming that the airplane is on average 60% full and that the fare received by airplane operator is $80 per passenger, each way.  Assume 365 day per year operation.  The airplane is paid for at “time zero” and the business starts operating right away for the10 year period.
(b) Repeat the calculation for 95% capacity.

(c) If the purchaser has to borrow the $500,000 at 10% interest, what is the net present value of the investment under the 95% capacity scenario.  The $500,000 loan must be repaid over the 10 year period with interest.  
2.  Write short notes on the following subjects;

(a)  The economics of the new nickel projects including Voisey Bay, Murrin Murrin and Goro.

(b)  Methods for evaluation of stock prices from future projected earnings.

(c)  Various approaches by engineering companies to completing engineering studies.

(d)  Inflation indices used in capital cost studies.

(e)  Methods of calculating depreciation.

(f)  Tax benefits due to depreciation allowances.

(g)  Balance sheets and income statements.

(h)  The variation of the price of metals over time and the impact on feasibility analysis.

(i)  Two important points on career development from John Chapman.

3.  Free trade with the U.S. has opened up some new markets for a Canadian maker of small metal parts.  The manufacturer decides to expand his operation by investing in a new plant in Cloverdale, B.C.  The plant will cost $1.5 Million and will be built over a 1 year period.  The plant is to be depreciated by the straight line depreciation method over a five year lifetime.  The manufacturer expects his sales and operating costs to grow each year according to the following table.  The business is taxed at a rate of 20%.

	Operating Year
	Cost ($Millions)
	Sales Revenue ($Millions) 

	1
	1.0
	2.5

	2
	1.1
	2.8

	3
	1.2
	3.0

	4
	1.4
	2.9

	5
	1.6
	3.0


Given this investment scenario, please calculate,

(a) The Break Even Point for the investment. (Estimate, don't graph)

(b) The Net Present Value if the interest rate is 10%.

(c) The Net Present Value if the interest rate is 20%.

(d) The Discount Cash Flow Rate of Return for the investment (by rough interpolation). 

4. A terrible accident occurs on a cruise ship heading to Alaska.  Somehow one of the lifeboats breaks free and falls on a group of people.  One of your relatives is badly injured and is disabled.  The relative can no longer work and sues the cruise company.  The lawyer representing your relative receives a 20% fee on any settlement (this means they take 20% of the cash award).  The relative is currently 45 and has a life expectancy of 32 years.  Interest rates for long term annuities are set at 5.0% (p.a.c.a.).  It is estimated that the annual care for care of the relative will cost $112,000 per annum.  The court has asked for submission of two potential amounts for cash awards – the first without inflation protection and the other with inflation protection.
(a) Calculate the size of the award (cash settlement) required if inflation is ignored.  This award must be enough to take care of the disabled relative (with all the assumptions above) as well as pay the lawyer fee.

(b)  Calculate the size of the award as in (a) above, but now allow for 3% inflation (p.a.c.a.)

(c) Following the calculation in (a) above calculate the following. The relative goes to a life insurance company with the lump sum from (a) and obtains an annuity of $112,000 per annum for the rest of their life.   If the relative lives to age 50, 60, 70, 80 or 90, calculate the profit or loss realized by the life insurance company on the issuance of the annuity, as a present value, with an interest rate of 5%.

5. I would like to quiz you on your understanding of methods used to calculate the capital cost of a new installation. Choose a process with which you are familiar.  For this process, describe the steps you would take to cost out a plant.  The following components of cost estimation should be considered.

(a)  
Qualitative flow diagram for this plant.

(b) 
Quantitative flow diagram for this plant.

(c)  
Simplified equipment diagram for this plant.

(d)  
Total cost of purchased equipment for this plant.

(e)   Total cost ratio methods
Note, I don't want you to develop a detailed cost estimate for a copper smelter!  Choose a simple process with just a few steps involved. I am looking for understanding of the process that you have chosen and a simple illustration of the costing methods.
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