Whenever appropriate, draw the cash flow diagram and use the compound interest factors notation.

Uniform Series Present Worth Factor / Capital Recovery Factor

1. If you know the values of the (F\P, 6, n) factor for n=1,2,..., 10 show how you would determine the value for the (A\P,6,10) factor 
2. In order to secure a perpetual income of L.E. 1000 annually, what investment must be made now at 6% of interest?

3. A debt of L.E.1000 is incurred at t = 0. What is the amount of three equal payments at t= I, 2, 3 that will repay the debt if "money is worth" 8% compounded per period?

4. A deposit X is placed into a fund paying 10% compounded annually at t= 0.
If withdrawals of 3154.67 m.u. can be made at t = 1, 2, 3, and 4 such that the fund is depleted with the last withdrawal, show that the value of X is 10,000 m.u. by:

a) Use of the interest factor (P\A 10, 4), and 
b) Use of the interest factors: (P\F 10, 1), (P\F 10, 2), (P\F 10, 3), and (P\F 10, 4).

5. Find the present worth of a L.E.5000 expense every 4 years. Starting 10 years from the present, and continuing forever. The interest rate is 14% per year.
6. Find the present worth of a 5000m.u. expense every 3 years, starting 10 years from now, and continuing forever. The interest rate is 6% per year.

7. Equal end-of-year payments of 263.8 m.u. each are being made on a 1000 m.u. loan at 10 % interest rate per year. 

i - How many payments are required to repay the entire loan?

ii- Immediately  after  the  second  payment,  what  lump-sum payment would completely pay off the loan?
8. A firm plans to market a new minicomputer that will sell for L.E.10000. This financing scheme is being considered by the company payments of L.E. 872 each year for 20 years would be made by the purchaser after an initial down payment is made. If the interest rate is 12% per year compounded monthly, what down deposit should the company request?
9. Find the present worth of a 5000m.u. expense every 5 years, starting 10 years -from now, and continuing -forever. The interest rate is 6% per year.

10. A company borrows 8000 m.u. at an effective interest rate of 12.6925% per year compounded monthly. The company desires to repay the loan in 14 equal monthly payments, with the first payment starting one month from now,

i - What should be the size of each payment?

ii- if after making eight payments the company decides to pay off  the  balance of the loan in the ninth month, how  much must the company pay ?

11. If L.E.25,000 is deposited now into a savings account that earns 6% per year, what uniform annual amount could be withdrawn at the end of each year for ten years so that nothing would be left in the account after the 10th withdrawal? 

12. It is estimated that a certain piece of equip​ment can save L.E.22,000 per year in labor and ma​terials costs. The equipment has an expected life of five years and no market value. If the com​pany must earn a 15% annual return on such in​vestments, how much could be justified now for the purchase of this piece of equipment? Draw a cash-flow diagram from the company's view​point.
13. Suppose that installation of Low-gain ther​mal windows in your area is expected to save L.E.350 a year on your home air conditioning bill for the next 18 years. If you can earn 8% per year on other investments, how much could you afford to spend now for these windows?
14. A proposed product modification to avoid production difficulties will require an immedi​ate expenditure of L.E.14,000 to modify certain dies. What annual savings must be realized to recover this expenditure in four years with interest at 10% per year? 

15. If an annuity, A, starts at the end of year one and continues each year thereafter forever, what is the equivalent value at t = 0 when; i = 12% per year?
16. Equal end-of-year payments of L.E.263.80 each year are being made on a L.E.1,000 loan at 10% effective interest per year.
a. How many payments are required to repay the entire loan?

b. Immediately after the second payment, what lump-sum amount would completely pay off the loan?
17. The effective annual interest rate, i, has been determined to be 26.82% (based on monthly compounding). Calculate how much can be spent now to avoid future computer software maintenance expenses of L.E. 1,000 per quarter for the next five years.
18. Find the value of P in the shown cash-flow dia​gram. 
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19. A person needs L.E. 18,000 immediately as a down payment on a new home. Suppose that he can borrow this money from his company credit union. He will be required to repay the loan in equal payments made every six month over the next 12 years. The annual interest rate being charged is 10% compounded contin​uously. What is the amount of each payment? 

20. 13. What is the present equivalent of the fol​lowing continuous funds flow situations?    '

a. 1,000,000 m.u. per year for four years at 10% com​pounded continuously.

b. 6,000 m.u. per year for 10 years at 8% com​ pounded annually.

c. 5500 m.u. per quarter for 6.75 years at 20% com​pounded continuously 
Multiple Factors

21. Suppose that L.E.10,000 is borrowed now at 15% interest per year.  A partial repayment of L.E.4,000 is made four years from now. The amount that will remain to be paid then is most nearly: 

a. L.E.7,000, 
b. L.E.8,050,
 c. L.E.8,500,

d. L.E.13,490
e. L.E.14,490.
22. You can buy a machine for L.E.100000 that will produce a net income, after operating expenses, of L.E.10000 per year. If you plan to keep the ma​chine for four years, what must the market (re​sale) value be at the end of four years to justify the investment? You must make a 15% annual return on your investment
23. The following sums are to be invested at 5%: 6×105 m.u. now, 3×105 m.u. two years from now and 4×105 m.u. five years from now. How much will be accumulated ten years from now? Find the equivalent uniform series of annual deposits, starting one year from now, which will yield the same accumulation at the same time.
24. A person buys a piece of property for 5000 m.u. down and deferred annual payments of 500 m.u. per year for 6 years starting 3 years from now. How much would he pay if he decides to pay the entire price immediately? The interest rate is 8 %.

25. Determine the present worth of the three uniform series shown in figure if the interest rate is 15 %. (Solve by more than one method)
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26. A person just purchased a new car for 42,000 m.u. He made a 10,000 m.u. down payment on the car and then was sold that to pay the remaining 32,000 m.u., a monthly payment of 1,600 m.u. would be required for the next 24 months. The first of these payments would be due one month from now. What effective annual interest rate is he paying on this auto loan?
27. You have an opportunity to purchase a piece of vacant land for L.E. 30,000 cash. If you bought it, you would plan to hold the property for 15 years and then sell it at a profit. During this period, you would have to pay annual property taxes of L.E. 600. You would have no income from the property. Assuming that you would want a 10 % rate of return from the investment, at what net price would you have to sell it 15 years hence?
28. A L.E. 5,000 deposits is made at the present. Over the first 10 years the deposit will earn 8 % compounded annually. For the following 5 years the rate of interest will be 12 % compounded quarterly. Annual withdrawals begin exactly 16 years from the present with an initial withdrawal of L.E. 1,500. Withdrawals are to increase at the rate of 6 % per year, and the interest rate beyond 15 years from the present is 10 % compounded annually. For how many years can such withdrawals be made?
29. A person plans to make a total of eight deposits, with the first deposit now and    succeeding deposits at one-year intervals, so that he will be able to withdraw 4000 m.u. per year for 10 years, the first withdrawal starting 16 years from now. How much Bust he deposit each year if the interest rate is 12 % per year compounded quarterly?
30. A firm purchased some equipment at a very favorable price of L.E. 210,000. The equipment resulted the equipment purchase prove to be desirable in an annual net saving of L.E. 7,000 per year during the eight years it was used. At the end of eight years, the equipment was sold for L.E. 280.000. Assuming interest at 8 %, did the equipment purchase prove to be desirable?

31. Evaluate machine XYZ on the basis of the PW method when the rate of return is 12% per year, Pertinent cost data are as follows: 
	Investment cost
	L.E. 13,000 15 years

	Useful life
	15 year

	Market value
	L.E. 3,000

	Annual operating expenses
	L.E. 100

	Overhaul cost—end of fifth year
	L.E. 200

	Overhaul cost—end of tenth year
	L.E. 550


Determine the capital recovery amount of machine XYZ by all three formulas presented in the text.
32. A company is considering constructing a plant to manufacture a proposed new product. The land costs L.E. 300,000, the building costs L.E. 600,000, the equipment costs L.E. 250,000, and L.E. 100,000 ad​ditional working capital is required. It is ex​pected that the product will result in sales of L.E. 750,000 per year for 10 years, at which time the land can be sold for L.E. 400,000, the building for L.E. 350,000, and the equipment for L.E. 50,000. All of the working capital would be recovered at the end of year 10. The annual expenses for labor, materials, and all other items are estimated to total L.E. 475,000. If the company requires a 15% rate of return per year on projects of comparable risk, determine if it should invest in the new product line. Use the PW method. 
33. How much can be paid for an L.E. 5,000, 10% bond, with interest paid semiannually, if the bond ma​tures 12 years hence? Assume that the purchaser will be satisfied with 6% nominal interest com​pounded semiannually.

34. A 20-year bond with a face value of L.E. 5,000 is offered for sale at L.E. 3,800. The nominal rate of in​terest on the bond is 7%, paid semiannually. This bond is now 8 years old. (That is, the owner has received 16 semiannual interest payments.) If the bond is purchased for L.E. 3,800, what effective annual rate of interest would be realized on this investment opportunity?

35. A small company bought a BMI bond at its face value on January 1,1991. This bond pays interest of 7.25% every six months (14.5% per year). The face value of the bond is L.E. 100,000, and it matures on December 31, 2006. On January 1, 2001, this bond was sold for L.E. 110,000. What interest rate (per six months) was earned by the company on the BMI bond?

36. On January 1, 1997, your brother bought a used car for L.E. 8,200, and he agreed to make a down payment of L.E. 1,500 and repay the balance in 36 equal payments, with the first payment due February 1. The nominal interest rate is 13.8% per year compounded monthly. During the summer, your brother made enough money so that he decided to repay the entire balance due on the car as of September 1. How much did he repay on September 1?

37. The Inpak Food Processing Company is presently using an outdated method for filling 25 kg sacks of rice. To compen​sate for weighing inaccuracies inherent to this packaging method, the process engineer at the plant has estimated that each sack is overfilled by 1/8 kg on the average. A better method of packaging is now available that would eliminate overfilling (and under filling). The production quota for the plant is 300,000 sacks per year for the next six years, and a kg of rice costs this plant L.E. 2.0 to produce. The present system has no market value and will last another four years, and the new method has an estimated life of four years with a market value equal to 10% of its investment cost. The present packag​ing operation expense is L.E. 2,100 per year more to maintain than the new method, if the required rate of return is 12% per year for this company, what amount, could be justified for the purchase of the new packaging method? 
38. A firm buys new equipment that costs L.E. 100,000. It may either pay cash now or    pay L.E. 25,000 down and L.E. 10,000/year for 10 years. If the firm can earn 5% on investments, which would you suggest?
39. An individual is considering two investment alternatives. Alternative A requires an initial investment of L.E. 10,000; it will yield incomes of L.E. 2,500, L.E. 3,000, L.E. 3,500, and L.E. 4,000 over its 4-year life. Alternative B requires an initial investment of L.E. 12,000; it is anticipated that the revenue received will increase at a compound rate of. 6%/yr. Based on an interest rate of 6% compounded annually, what must be the revenue the first year for B in order for A and B to be equivalent?
40. Given the following cash flows, what single sum at t = 6 is equivalent to the given data. Assume i = 8%.
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41. A machine is purchased at t = 0 for L.E. 20,000 (including installation costs). Net annual revenues resulting from operating the machine are L.E. 6000. The machine is sold at the end of 10 years, t = 10, for L.E. 2000. The cash flow series for the machine is equivalent to what single sum, L.E. X, at t = 6 if money is worth 10% compounded continuously?
42. Assume the following two investments plans.

a) Purchase for L.E. 4386.68 (a negative cash flow) and receive (1) L.E. 400 at the end of each six months for four years, and (2) a single payment of L.E. 2000 at the end of the fourth year.

b) Purchase for L.E. 4091.14 and receive (1) L.E. 900 at the beginning of each year for the four-year period, and (2) a single payment of L.E. X at the end of the fourth year.

If money is worth 6% compounded semiannually, what is the value of X so that the two investments are equivalent?
43. A person borrows L.E. 1000 from a bank at t = 0 at 8% simple interest for two years. He pays the total interest due for the two-year period at t = 0 and thus receives L.E. 840 at t = 0. If he pays back L.E. 1000 at t = 2, the person is, in effect, paying an interest rate of X% compounded annually. Solve for X.
44. What single deposit of size L.E. X into a fund paying 10% compounded annually is required at t = 0 in order to make withdrawals of L.E. 500 each at t = 4, 5, 6, and 7 and a single withdrawal of L.E. 1000 at t = 20? If the above withdrawals are immediately placed into another fund paying 6% compounded annually, what amount will be accumulated in this fund at t = 20?
45. A college student borrows   L.E. 4000 and repays   the loan   with four quarterly payments of L.E. 400 during the first year and four quarterly payments of L.E. 1000 during the second year after receiving the L.E. 4000 loan. Determine the effective interest rate for the loan transaction.
46. Quarterly deposits of L.E. 500 are made at t = 1, 2, 3, 4, 5, 6, 7. Then withdrawals of size A are made at t = 12, 13, 14, 15 and the fund is depleted with the last withdrawal. If the fund pays 6% compounded quarterly, what is the value of A?
47. Given the cash flow diagram shown below and an interest rate of 8% per period, solve for the value of an equivalent amount at: (a) t= 5, (b) t =12, and (c) t = 15.
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48. Given the cash flow profiles shown below, determine the value of X such that the two cash flow profiles are equivalent at 8% compounded annually.
	EOY
	Cash Flow (A) L.E.
	Cash Flow (B) L.E.

	1
	-12000
	-X

	2
	1000
	7000

	3
	4000
	9000

	4
	6000
	10000

	5
	7000
	10000

	6
	5000
	7000


49. Find the value of the unknown quantity Z in the following diagram such that the equivalent cash outflow equals the equivalent cash inflows when r = 20% compounded continuously:
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50. Your rich uncle has just offered to make you wealthy! For every dollar you save in an in​sured, continuously compounded, bank account during the next 10 years, he will give you a dol​lar to match it. Because your modest income permits you to save 3,000 m.u. per year for each of the next 10 years, your uncle will be willing to give you $30,000 at the end of the 10th year. If you desire a total of $75,000 ten years from now, what annual interest rate would you have to earn on your insured bank account to make your goal possible?

51. A manufacturing firm has considerable ex​cess capacity in its plant and is seeking ways to utilize it. The firm has been invited to submit a bid to become a subcontractor on a product that is not competitive with the one it produces but that, with the addition of L.E. 75,000 in new equip​ment, could readily be produced in its plant. The contract would be for five years at an annual out​put of 20,000 units. In analyzing probable costs, direct labor is estimated at L.E. 1.00 per unit and new materials at L.E. 0.75 per unit. In addition, it is discovered that in each new unit, one pound of scrap ma​terial can be used from the present operation, which is now selling for L.E. 0.30 per pound of scrap. The firm has been charging overhead at 150% of prime cost, but it is believed that for this new operation the incremental overhead, above maintenance, taxes, and insurance on the new equipment, would not exceed 60% of the direct labor cost. The firm estimates that the mainte​nance expenses on this equipment would not ex​ceed L.E. 2.000 per year, and annual taxes and insur​ance would average 5% of the investment cost, {Note: Prime cost = direct labor + direct mate​rials cost}.While the firm can see no clear use for the equipment beyond the five years of the proposed contract, the owner believes it could be sold for L.E. 3,000 at that time. He estimates that the project will require L.E. 15.000 in working capital (which would be fully recovered at the end of the fifth year), and he wants to earn at least a 20% before-tax annual rate of return on all capital utilized.
a. What unit price should be bid?

b. Suppose that the purchaser of the product wants to sell it at a price that will result in a profit of 20% of the selling price.   What should be the selling price?
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