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Solving for the interest rate for a single payment

Answer: eDiff: E

6.

Suppose you invested $1,000 in stocks 10 years ago. If your account is now worth $2,839.42, what rate of return did your stocks earn?

a. 15%

b. 14%

c. 13%

d. 12%

e. 11%
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Time for a sum to double

Answer: dDiff: E

7.

You are currently investing your money in a bank account which has a nominal annual rate of 7.23 percent, compounded annually. How many years will it take for you to double your money?

a. 8.67 years

b. 9.15 years

c. 9.50 years
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e. 10.25 years

Solving for N for a single payment

Answer: bDiff: E

8.

You are currently investing your money in a bank account which has a nominal annual rate of 8 percent, compounded annually. If you invest $2,000 today, how many years will it take for your account to grow to $10,000?

a. 22.91 years 

b. 20.91 years
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c. 18.91 years
d. 16.91 years
e. 14.91 years

FV of a sum

Answer: bDiff: E

9.

You deposited $1,000 in a savings account that pays 8 percent interest, compounded quarterly, planning to use it to finish your last year in college. Eighteen months later, you decide to go to the Rocky Mountains to become a ski instructor rather than continue in school, so you close out your account. How much money will you receive?

a. $1,171
b. $1,126[image: image4.png]Rate
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c. $1,082
d. $1,163
e. $1,008
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FV of an annuity

Answer: eDiff: E

10. 

What is the future value of a 5-year ordinary annuity with annual payments of $200, evaluated at a 15 percent interest rate?

a. $ 670.44 

b. $ 842.91

c. $1,169.56

d. $1,522.64
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PV of an annuity

Answer: aDiff: E

11.

What is the present value of a 5-year ordinary annuity with annual payments of $200, evaluated at a 15 percent interest rate?

a.$ 670.43
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b.$ 842.91

c. $1,169.56

d. $1,348.48

e. $1,522.64

PV of a perpetuity

Answer: cDiff: E

12.

You have the opportunity to buy a perpetuity which pays $1,000 annually. Your required rate of return on this investment is 15 percent. You should be essentially indifferent to buying or not buying the investment if it were offered at a price of

a. $5,000.00

b. $6,000.00

c. $6,666.67[image: image9.png]6666.660667
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d. $7,500.00

e. $8,728.50

Required annuity payments

Answer: bDiff: E

13.

If a 5-year ordinary annuity has a present value of $1,000, and if the interest rate is 10 percent, what is the amount of each annuity payment?

a. $240.42

b. $263.80[image: image10.png]Rate [ 10
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c. $300.20

d. $315.38

e. $346.87

Quarterly compounding

Answer: aDiff: E

14.

If $100 is placed in an account that earns a nominal 4 percent, compounded quarterly, what will it be worth in 5 years?
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b. $105.10

c. $135.41

d. $120.90

e. $117.48

Effective annual rate

Answer: cDiff: E

15.

Gomez Electronics needs to arrange financing for its expansion program. Bank A offers to lend Gomez the required funds on a loan where interest must be paid monthly, and the quoted rate is 8 percent. Bank B will charge 9 percent, with interest due at the end of the year. What is the difference in the effective annual rates charged by the two banks?

a. 0.25% 

b. 0.50%

c. 0.70%
d. 1.00%

e. 1.25%

Effective annual rate

Answer: bDiff: E

16.

You recently received a letter from Cut-to-the-Chase National Bank that offers you a new credit card that has no annual fee. It states that the annual percentage rate (APR) is 18 percent on outstanding balances. What is the effective annual interest rate?(Hint: Remember these companies bill you monthly.)

a. 18.81%

b. 19.56%
c. 19.25%

d. 20.00%

e. 18.00%

Effective annual return

Answer: bDiff: E

17.

Which of the following investments has the highest effective return (EAR)? (Assume that all CDs are of equal risk.)

a. A bank CD which pays 10 percent interest quarterly.
b. A bank CD which pays 10 percent monthly.
c. A bank CD which pays 10.2 percent annually.
d. A bank CD which pays 10 percent semiannually.
e. A bank CD which pays 9.6 percent daily (on a 365-day basis).

Effective annual return

Answer: aDiff: E

18.

Which one of the following investments provides the highest effective return?

a.An investment which has a 9.9 percent nominal rate and quarterly annual compounding.
b. An investment which has a 9.7 percent nominal rate and daily (365) compounding.

c. An investment which has a 10.2 percent nominal rate and annual compounding.

d. An investment which has a 10 percent nominal rate and semiannual com-pounding.

e. An investment which has a 9.6 percent nominal rate and monthly compounding.

Chapter 2 - Page 4
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Effective annual return

Answer: bDiff: E

19.

Which of the following investments would provide an investor the highest effective annual return?

a. An investment which has a 9 percent nominal rate with semiannual compounding.

b. An investment which has a 9 percent nominal rate with quarterly compounding.
c. An investment which has a 9.2 percent nominal rate with annual compounding.

d. An investment which has an 8.9 percent nominal rate with monthly compounding.

e. An investment which has an 8.9 percent nominal rate with quarterly compounding.

Effective annual rate

Answer: cDiff: E

20.

Suppose you pay 15% as a nominal annual rate on your credit card. If you make monthly payments with monthly compounding, what is your effective annual rate?

a. 1.25%

b. 15.00%

c. 16.08%
d. 18.80%

e. 19.24%

Medium:

FV of an annuity

Answer: bDiff: M

21.

Assume you are to receive a 20-year annuity with annual payments of $50. The first payment will be received at the end of Year 1, and the last payment will be received at the end of Year 20. You will invest each payment in an account that pays 10 percent. What will be the value in your account at the end of Year 30?

a. $6,354.81 

b. $7,427.83
c. $7,922.33

d. $8,591.00

e. $6,752.46

FV of ordinary annuity annuity due

Answer: bDiff: M

22.

Your uncle has agreed to deposit $3,000 in your brokerage account at the end of each of the next five years (t = 1, t = 2, t = 3, t =4 and t = 5).You estimate that you can earn 9 percent a year on your investments. How much will you have in your account four years from now (at t = 4)?(Assume that no money is withdrawn from the account until t = 4.)

a. $13,719.39

b. $17,954.13 [image: image13.png]Rate 08
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c. $19,570.00
d. $21,430.45

e. $22,436.12

22.1. FV of ordinary annuity annuity due
Answer: cDiff: M

Your uncle has agreed to deposit $3,000 in your brokerage account at the beginning of each of the next five years (t = 0, t = 1, t = 2, t =3 and t = 4).You estimate that you can earn 9 percent a year on your investments. How much will you have in your account four years from now (at t = 4)?(Assume that no money is withdrawn from the account until t = 4.)

a. $13,719.39

b. $17,954.13
c. $19,570.00[image: image14.png]Rate 08
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d. $21,430.45

e. $22,436.12

FV under monthly compounding

Answer: eDiff: M

23.

You just put $1,000 in a bank account which pays 6 percent nominal annual interest, compounded monthly. How much will you have in your account after 3 years?

a. $1,006.00

b. $1,056.45

c. $1,180.32

d. $1,191.00

e. $1,196.68
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CHAPTER 2

ANSWERS AND SOLUTIONS
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1.
FV of a single payment

Answer: dDiff: E

Time Line:

0   10%      1          2           3           4           5 ……15 Years

├─────────┼─────────┼────────┼─────────┼─────────┼────────┤

-2,000

FV = ?

Numerical solution:

FV = $2,000(1.10^15) = $1,000(4.1772) = $8,354.50.

Financial calculator solution:
Inputs: N = 15; I = 10; PV = -2,000; PMT = 0.
Output: FV = $8,354.50.

2.
FV of a single payment

Answer: cDiff: E

Time Line:

0

9%

1

2

3

4

5

6

Years

├──────-───┼────-─────┼────────┼─────────┼─────────┼────────┤

-1,000

FV = ?

Numerical solution:

FV = $1,000(1.09^6) = $1,000(1.6771) = $1,677.10.

Financial calculator solution:
Inputs: N = 6; I = 9; PV = -1,000; PMT = 0.
Output: FV = $1,677.10.

3.
PV of a single payment

Answer: bDiff: E

Time Line:

0

8%

1

2

3

4

5

6

Years

├──────-───┼────-─────┼────────┼─────────┼─────────┼────────┤

PV = ?

FV = 10,000

Numerical solution:

PV = $10,000 /(1.086) = $10,000 /(1.5869) = $6,301.70.

Financial calculator solution:
Inputs: N = 6; I = 8; PMT = 0; FV = -10,000.
Output: FV = $6,301.70.

4.
PV of a single payment

Answer: eDiff: E

Time Line:

0

15%

1

2

3

4

5 ……

10

Years

├──────-───┼────-─────┼────────┼─────────┼─────────┼────────┤

PV = ?

FV = 4,000

Numerical solution:

PV = $4,000 /(1.1510) = $4,000 /(4.0456) = $988.74.

Financial calculator solution:
Inputs: N = 10; I = 15; PMT = 0; FV = -4,000.
Output: FV = $988.74.

55.
Growth rate

Answer: dDiff: E

Time Line:

1958i=?
1959

1988

├──────────────┼──────── ·· ·─────────┤

1,800

13,700

Numerical solution:
$13,700= $1,800(1+i)30
(1+i)30=13,700/1,800=7.6111
(1+i)=7.6111(1/30) = 1.070

i≈ 7%.

Financial calculator solution:

Inputs: N = 30; PV = -1,800; PMT = 0; FV = 13,700.Output: I = 7.0%.

66.
Solving for the interest rate for a single payment

Answer: eDiff: E

Time Line:

0

i=?

1

10

├──────────────┼──────── ·· ·─────────┤

1,000

2,839.42

Numerical solution:

$2,839.42

= $1,000(1+i)10
(1+i)10=2,839.42/1,000=2.8394
(1+i)=2.8394(1/10) = 1.11

i≈ 11%.

Financial calculator solution:

Inputs: N = 10; PV = -1,000; PMT = 0; FV = 2,839.42.Output: I = 11.0%.

7.
Time for a sum to double

Answer: dDiff: E

Time Line:

0

7.23%

1

n

├──────────────┼──────── ·· ·─────────┤

1

2

Numerical solution:
2= 1(1+0.0723)n
(1+0.0723)n=2
n ln[1.0723]=ln[2]
n = ln[2]/ ln[1.0723]
n = 0.6931 / 0.0698 = 9.93.

Financial calculator solution:

PV = -1
FV =2
PMT =0

I = 7.23

N =? = 119.17 months = 9.93 years.

8.
Solving for N for a single payment

Answer: bDiff: E

Time Line:

0

8%

1

n

├──────────────┼──────── ·· ·─────────┤

2,000

10,000

Numerical solution:
10,0000= 2,000(1+0.08)n
(1+0.08)n=10,000/2,000 = 5
n ln[1.08]=ln[5]
n = ln[5]/ ln[1.08]
n = 1.6094 / 0.0770 = 20.91.

Financial calculator solution:

PV = -2,000

FV = 10,000

PMT =0

I= 8

N =? = 20.91 years.

9.
FV of a sum

Answer: bDiff: E

Time Line:

0

2%

1

2

3

4

5

6

Qtrs

├─────────┼─────────┼────────┼─────────┼─────────┼────────┤

-1,000

FV = ?

Numerical solution:

FV = $1,000(1.026) = $1,000(1.1262) = $1,126.20≈ $1,126.

Financial calculator solution:

Inputs: N = 6; I = 2; PV = -1,000; PMT = 0.

Output: FV = $1,126.16≈ $1,126.

10.
FV of an annuity

Answer: eDiff: E

Time Line:

0

15%1

2

3

4

5

Years

├─────────┼─────────┼────────┼─────────┼─────────┤

200

200

200

200

200

FV = ?

Numerical solution:

FV = $200((1.155 –1)/.15)) = $200× 6.7424 = $1,348.48.

Financial calculator solution:

Inputs:N = 5; I = 15; PV = 0; PMT = -200.Output: FV = $1,348.48
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11.
PV of an annuity

Answer: aDiff: E

Time Line:

0

15%1

2

3

4

5

Years

├─────────┼─────────┼────────┼─────────┼─────────┤

PV = ?

200

200

200

200

200

Numerical solution:

PV = $200((1-(1/1.155))/.15) = $200× 3.3522 = $670.44.

Financial calculator solution:

Inputs: N = 5; I = 15; PMT = 200; FV = 0.Output: PV = -$670.43.

12

.

PV of a perpetuity

Answer: cDiff: E

V = PMT/i = $1,000/0.15 = $6,666.67.

13.
Required annuity payments

Answer: bDiff: E

Time Line:

010%

1

2

3

4

5

Years

|

|

|

|

|

|

PV = 1,000PMT = ?

PMT

PMT

PMT

PMT

Nume
rical solution:
$1,000 = PMT((1-(1/1.15))/.1)

PMT = $1,000/3.7908 = $263.80.

Financial calculator solution:

Inputs: N = 5; I = 10; PV = -1,000; FV = 0.Output: PMT = $263.80.

14

.

Quarterly compounding

Answer: aDiff: E

Time Line:

01% 1

2

34

56

78

91011 1213 1415 16 17 181920 Qtrs

├───┼───┼────┼──┼───┼───┼───┼───┼────┼──┼────┼──┼───┼───┼────┼───┼──┼───┼───┼──┤

-100

FV = ?

Numerical solution:

$100(1.0120) = $100(1.2202) = $122.02.

Financial calculator solution:

Inputs: N = 20; I = 1; PV = -100; PMT = 0.Output: FV = $122.02.

15

.

Effective annual rate

Answer: cDiff: E

Bank A:8%, monthly.

EARA =

1

m

r

1

m

Nom

−


 +

=

1

12

08

.

0

1

12

−


+

= 8.30%.

Bank B:9%, interest due at end of year

EARB = 9%.

9.00% - 8.30% = 0.70%.

16.
Effective annual rate

Answer: bDiff: E

Use the formula for calculating effective rates from nominal rates as

follows:

EAR = (1 + 0.18/12)12 - l = 0.1956 or 19.56%.

17

.

Effective annual return

Answer: bDiff: E

Convert each of the alternatives to an effective annual rate (EAR) for

comparison.
a. EAR = 10.38%.
b. EAR = 10.47%.
c. EAR = 10.20%.
d. EAR = 10.25%.
e. EAR = 10.07%.
Therefore, the highest effective return is choice b.

18

.

Effective annual return

Answer: aDiff: E

Convert each of the alternatives to an effective annual rate (EAR) for

comparison.
a. EAR = 10.2736%.
b. EAR = 10.1846%.
c. EAR = 10.2000%.
d. EAR = 10.2500%.
e. EAR = 10.0339%.
Therefore, the highest effective return is choice a.

19

.

Effective annual return

Answer: bDiff: E

Convert each of the alternatives to an effective annual rate (EAR) for

comparison.
a. NOM% = 9; P/YR = 2; EFF% = EAR = 9.20%.
b. EAR = 9.31%.
c. EAR = 9.20%.
d. EAR = 9.27%.
e. EAR = 9.20%.
Thus, b provides the investor with the highest EAR.

20

.

Effective annual rate

Answer: cDiff: E
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EAR = (1+(0.15/12))12 - 1.0 = 1.1608 - 1.0 = 0.1608 = 16.08%.

Financial calculator solution:

Inputs: P/YR = 12; NOM% = 15.0.Output: EFF% = EAR = 16.08%.

21

.

FV of an annuity

Answer: bDiff: M

Time Line:

0

10%1
2

2010% 21

30Years

|

|

|

...

|

|

...

|

50

50

50

FV20 = ? = $2,863.75

FV30 = ?

Numerical solution:
FVYear 20 = $50[(1.120-1)/.1] = $50(57.275) = $2,863.75.
FVYear 30 = $2,863.75[1.110]= $2,863.75(2.5937) = $7,427.71.

Financial calculator solution:

Calculate FV at Year 20, take that lump sum forward 10 years to Year 30 at

10%.

Inputs: N = 20; I = 10; PV = 0; PMT = -50.OutputYear 20: FV = $2,863.75.

At Year 30

Inputs: N = 10; I = 10; PV = -2,863.75; PMT = 0.

OutputYear 30: FV = $7,427.83.

22

.

FV of annuity due

Answer: bDiff: M

One of the several ways of doing this is to treat this as a 4-year annuity

due plus a payment in Year 4.

Numerical solution:
$3,000[(1.094-1)/.09] (FVIFA9%,4)(1.09) + $3,000
$3,000(4.5731)(1.09) + $3,000 = $17,954.04.

Financial calculator solution:

BEGIN Mode

N=4

I=9

PV = 0
PMT = -3,000
FV = $14,954.13.
Plus the $3,000 at the end of Year 4 = $14,954.13 + $3,000 = $17,954.13.

23.
FV under monthly compounding

Answer: eDiff: M

Numerical solution:

$1,000(1.005)36 = $1,196.68.

Financial calculator solution:

N = 3× 12 = 36
I = 6/12 = 0.5
PV = -1,000
PMT = 0
Solve for FV = $1,196.68
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