Unit 4: Calculator Problems
Financial Calculator Problems

Practice Problems 

for the 

Financial Calculator

Financial Keys

	n: Number of compounding periods
	i: Interest Rate
	PV: Present Value
	FV: Future Value

	PMT: Periodic Payment
	BEG: Annuity due
	END: Ordinary annuity
	Shift Disp 4


Common Keystrokes for 12C
	f2: Number of decimals
	f Clx: Clears entire calculator
	Clx: Clears last entry
	CHS: Negative

	RCL: Recalls Stored data
	
	
	


Functions for 12C
To access blue functions press   g   then the function

To access gold functions press   f   then the function

Example:  Compounded monthly rate -   g      i       
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10b

  




Functions
Financial Keys →  top row







green





12c     






blue












gold




10b
       DISP          

Number of decimals





12c     

Current Entry


All Entries





   10b

 

Clear


   12c



        10b



    10b

Negative



Recall

Number




    12c 

 
        12c





   Annual
Quarterly
Monthly

Simplified


   P/YR
       1

      4

    12

Compounding
    10b

EXA: 5 years

   N
       5

      5

     5




               N





     12c
N= 12

    
       48
                 60








           
 or

 ANNUITIES

Regular     Payments at end  of period 

10b     

Due    Payments at beginning of period

12c


or  


INFLATION ADJUSTED
 1+ after tax return    -  1  x 100

INTEREST RATE

1+ inflation rate 











EXA:
Inflation        3%
    10b    






   3.8835

Return
     7%
    12c








   3.8835












      = 

CAPITALIZED – Investment needed to provide a desired

Desired Income

VALUE
    cash flow using income only (endowment)
Interest Rate

Example:  
Desired :  25,000
Interest: 5%
25,000  =  500,000



Income

Rate

 .05

WORKSHEET

Note:
 PV or PMT are always entered as a negative. If using both, only one is negative. 
1. Client “X” loaned client “Y” $20,000 at 6% interest compounded annually.  Compute the single payment to repay the loan five years later.

     Solve for
PV  

i  


N    

  

FV  



2. Client “X” invested $50,000 in a certificate of deposit.  The certificate earns 7% compounded monthly.  Compute the proceeds if the certificate is redeemed three years later.

     Solve for
PV  

i  


N  



FV  



3. Client “X” wants to accumulate $250,000 in six years for her daughter’s college education.  She expects to earn 10% compounded quarterly.  Compute the amount she would need to invest today to attain this goal.

Solve For
PV  

i  


N  



FV  



4. Client “X”  deposited $25,000 in a savings account on his twenty-first birthday.  The account pays 6% compounded semiannually.  If today, the value of the account is $60,000, compute the current age of “X.”

PV  

i  


N  



FV  



5. Client “X” invested $30,000 in a certificate that matures in five years for $40,000.  Compute the effective annual interest rate assuming the certificate is compounded weekly.

Solve for
PV  

i  
 
 
N  



FV  



6. Client “X” purchases a fixed annuity that pays $5,000 at the end of each of the next twenty years.  The annuity is priced to have an effective yield of 8% annually.  Compute the cost of the annuity.

This is a regular annuity.

Solve For
PV  

i  


N  



PMT  


FV



7. Same facts as questions 6, except the annuity payments are at the beginning rather than the end of each of the next twenty years. (This is an annuity due.)
Solve For

PV  

i  


N  


PMT  


8. Client “X” dollar cost averaged $200 at the end of each month for twenty years.  Compute her annual compound rate of return if she had accumulated $175,000.

Solve For
FV  

i  


N  


PMT  


9. Same facts, except the amounts were invested at the beginning rather than the end of each month.

Solve For
FV  

i  


N  


PMT  


10. Client “X” wins the state lottery and can get either 10 million on 1-1-05 or elect to receive a $1 million payment on January 1st for each of the next twenty years.  Assuming he could invest the $10 million at 8% compounded annually, identify which alternative he should select. 
Solve For
PV  

i  


N  


PMT  



Answer: Recommend taking the 

 stream.

11. Same facts, except the annuity payments are not made until the end of each year.

Solve For
PV  

i  


N  


PMT  



Answer: Recommend taking the $

.

12. Client “X” wants to have $100,000 before starting college.  She currently has $39,000 and can invest at an annual rate of 9% compounded semiannually.  Compute the number of years it will take her to accumulate the $100,000.

        Solve for
PV  


i  

N  


FV  


13. Client “X” wants to accumulate $40,000 for a down payment on a new home in five years.  He can save $500 at the end of each month and earn an annual rate of 10% compounded monthly.  Compute whether or not he will reach his goal.

Solve For
FV  


i  

N  


PMT  

PV  



He will 

reach his goal

14. Same facts as question 13.  Compute the amount he must save each month to meet his goal.

Solve For
FV  

i  


N  


PMT  


15. Client “X” borrows $400,000 to finance a new house.  The house is financed with a thirty year mortgage with a 7.5% interest rate compounded monthly with payments due on the last day of each month.  Compute his monthly payment.

Solve For
PV  

i  


N  


PMT  


16. Client “X” wants to receive $10,000 in today’s purchasing power at the beginning of each year for the next twenty years.  She assumes inflation will average 4% and she can earn an annual 6% after-tax return on her investments.  Compute the amount she needs to invest today to achieve her goal. (Set calculator to begin.)
Solve For
PV  

i  


N  


PMT  

FV  



17. Arnold wants to receive $6,000 per year from his investment funds.  Using the income only and assuming an annual return of 7% how much must Arnold build up in his funds to provide this level of income? (Capitalization Formula)

18. Miller put $12,000 in an investment earning a rate of 10% compounded annually.  How much will the investment be worth at the end of 6 years?

Solve For 
PV  

i  


N  


FV  

19. Andrea expects to receive $80,000 from a trust fund in 4 years.  What is the current value of this fund if it is discounted at 9% compounded semiannually?







      Solve For




FV  

i  



N  


PV  


20. Linda purchased a small farm for $75,000 last week.  She estimates the property will appreciate at an average annual compound rate of 10%.  Linda’s goal is to eventually sell the farm for $120,000.00.  Approximately, how many years must she wait to achieve this goal?

        Solve For
PV  


i  


N  

 
FV  



21. Martin invested $5,000 in a municipal bond fund.  In 4 years when Martin plans to redeem his shares, he expects to receive $7,000.  If interest is paid on the fund annually, what is the average annual compound rate of return on Martin’s investment?




   Solve for
PV  


i  


N  


FV  



22. Nelson wants to purchase a car in 3 years for $9,000.  What periodic payment should he invest at the end of each month to attain his goal if he can earn 12% compounded monthly?

       Solve for
FV  


i  


N  

 
PMT  



23. In terms of today’s dollars, Mark needs $90,000 in 3 years to start his own business.  He assumes that inflation will average 5% over the long run and that he can earn an 8% compound annual after-tax return on investments.  What serial payment should Mark invest at the end of the first year? 

Solve for

 i 


   FV


     N 


PMT

       = 

24. How long will it take Jane to double her investment of $10,000 if it promises to pay 4%, compounded semi-annually?


72
  
= 
18 years
4% interest rate






Solve For
PV
  
   
FV 


N 



I 





25.  What interest rate will Dick need to earn to have his $15,000 double in 20 years?

72
  
 = 
3.6%

20 years 












Solve For
PV
     


FV 


N 



I 




ANSWER SHEET

Note:
 PV or PMT is always entered as negative. If using both, only one is negative. 
Tip: Read the question

1.  Client “X” loaned client “Y
” $20,000 at 6% interest compounded annually.  Compute the single      

  payment to repay the loan five years later.

     Solve for
PV  $(20,000)
i  6%/1

N  5(1)


FV  26,765
2.  Client “X” invested $50,000 in a certificate of deposit.  The certificate earns 7% compounded monthly.  Compute the proceeds if the certificate is redeemed three years later.

     Solve for
PV  $(50,000)
i  7%/12
N  3(12)

FV  $61,646
3.  Client “X” wants to accumulate $250,000 in six years for her daughter’s college education.  She expects to earn 10% compounded quarterly.  Compute the amount she would need to invest today to attain this goal.

Solve For
PV  $(138,219)
i  10%/4
N  6(4)

FV  $250,000
4.  Client “X”  deposited $25,000 in a savings account on his twenty-first birthday.  The account pays 6% compounded semiannually.  If today, the value of the account is $60,000, compute the current age of “X.”

PV  $(25,000)
i  6%/2

N  30 (round up)

FV  $60,000





Age: 21 + 15 = 36 Solve for age
5.  Client “X” invested $30,000 in a certificate that matures in five years for $40,000.  Compute the effective annual interest rate assuming the certificate is compounded weekly.

Solve for
PV  $(30,000)
i  5.7568%
N  5(52)

FV  $40,000



     .1107(52)

   260



6.  Client “X” purchases a fixed annuity that pays $5,000 at the end of each of the next twenty years.  The annuity is priced to have an effective yield of 8% annually.  Compute the cost of the annuity.  This is a regular annuity.
Solve For
PV  $(49,091)
i  8%/1

N  20(1)

PMT  $5,000

FV
0
7.  Same facts as questions 6, except the annuity payments are at the beginning rather than the end of each of the next twenty years. (This is an annuity due.)
Solve For
PV  $(53,018)
i  
8%/1
N  20(1)

PMT  5,000
8.  Client “X” dollar cost averaged $200 at the end of each month for twenty years.  Compute her annual compound rate of return if she had accumulated $175,000.

Solve For
FV  $175,000
i  
11.08%
N  20(12)

PMT  ($200)



     .9234x12
Tip: Additional rule of thumb: When entering two different $ figures, make sure one goes in as negative
9.  Same facts, except the amounts were invested at the beginning rather than the end of each month.

Solve For
FV  $175,000
i  
11.01%
N  20(12)

PMT  ($200)



     .9177x12
10.  Client “X” wins the state lottery and can get either 10 million on 1-1-05 or elect to receive a $1 million payment on January 1st for each of the next twenty years.  Assuming he could invest the $10 million at 8% compounded annually, identify which alternative he should select. Set calculator to begin. 
Solve For
PV  ($10,603,600)
i  
8%/1
N  20(1)

PMT  $1,000,000

Answer: Recommend taking the $1,000,000 stream.
11.  Same facts, except the annuity payments are not made until the end of each year.

Solve For
PV  $(9,818,147)
i  
8%/1
N  20 (1)

PMT  $1,000,000

Answer: Recommend taking the $10,000,000.
12.  Client “X” wants to have $100,000 before starting college.  She currently has $39,000 and can invest at an annual rate of 9% compounded semiannually.  Compute the number of years it will take her to accumulate the $100,000.

        Solve for
PV  $(39,000)

i  9%/2
N  11 years

FV  $100,000






22/2 (round up)
13.  Client “X” wants to accumulate $40,000 for a down payment on a new home in five years.  He can save $500 at the end of each month and earn an annual rate of 10% compounded monthly.  Compute whether or not he will reach his goal.

Solve For
FV  $38,719


i  10%/12
N  5(12)

PMT  ($500)
PV  $0

He will not reach his goal
14.  Same facts as question 13.  Compute the amount he must save each month to meet his goal.

Solve For
FV  $40,000

i  10%/12
N  5(12)

PMT  ($516.55)
15.  Client “X” borrows $400,000 to finance a new house.  The house is financed with a thirty year mortgage with a 7.5% interest rate compounded monthly with payments due on the last day of each month.  Compute his monthly payment.

Solve For
PV  $(400,000)
i  
7.5%/12
N  30(12) 

PMT  $2,796.86
16.  Client “X” wants to receive $10,000 in today’s purchasing power at the beginning of each year for the next twenty years.  She assumes inflation will average 4% and she can earn an annual 6% after-tax return on her investments.  Compute the amount she needs to invest today to achieve her goal. (Set calculator to begin.)
Solve For
PV  $(167,902.65)
i  
1.9231
N  20


PMT  $10,000
FV  0



(1.06/1.04) – 1 x 100
17.  Arnold wants to receive $6,000 per year from his investment funds.  Using the income only and assuming an annual return of 7% how much must Arnold build up in his funds to provide this level of income? (Capitalization Formula)

$6,000 ÷.07 = $ 85,714.29
18.  Miller put $12,000 in an investment earning a rate of 10% compounded annually.  How much will the investment be worth at the end of 6 years?

            Solve For 
PV  $(12,000)
i  
10/1

N  6(1)



FV  $21,258.73
19.  Andrea expects to receive $80,000 from a trust fund in 4 years.  What is the current value of this fund if it is discounted at 9% compounded semiannually?






              Solve For



FV  $80,000

i  
9%/2

N  4(2)

PV  $(56,254.81)
20.  Linda purchased a small farm for $75,000 last week.  She estimates the property will appreciate at an average annual compound rate of 10%.  Linda’s goal is to eventually sell the farm for $120,000.00.  Approximately, how many years must she wait to achieve this goal?
     Solve For
PV  $(75,000)

i  10/1

N  4.93 

FV  $120,000
21.  Martin invested $5,000 in a municipal bond fund.  In 4 years when Martin plans to redeem his shares, he expects to receive $7,000.  If interest is paid on the fund annually, what is the average annual compound rate of return on Martin’s investment?



   Solve for
PV  $(5,000)


i  8.78/1

N  4(1)

FV  $7,000
22.  Nelson wants to purchase a car in 3 years for $9,000.  What periodic payment should he invest at the end of each month to attain his goal if he can earn 12% compounded monthly?
       Solve for
FV  $9,000


i  12/12

N  3(12) 

PMT  208.93
23.  In terms of today’s dollars, Mark needs $90,000 in 3 years to start his own business.  He assumes that inflation will average 5% over the long run and that he can earn an 8% compound annual after-tax return on investments.  What serial payment should Mark invest at the end of the first year? 
Solve for
 i 2.8571
   FV
$90,000
     N  3

PMT
29,158.95 x 1.028571 = 29,992.05 
(1.08/1.05) – 1 x 100
24. How long will it take Jane to double her investment of $10,000 if it promises to pay 4%, compounded semi-annually?

Rule of 72 = 72 divided by the interest rate = # years to double your money or 72 divided by the number of years = interest rate required to double your money.


 
72
  
= 
18 years
4% interest rate






Solve for
PV
 (10,000)
FV 
20,000

N 
17.5


I 
4/2









(35/2)
25. What interest rate will Dick need to earn to have his $15,000 double in 20 years?

72
  
 = 
3.6%

20 years 











Solve for
PV
  (15,000)
FV 
30,000

N 
20


I 
3.526%


26. The following exercises are present to help you understand how to calculate the various stages of a mortgage or lease arrangement.  These calculations utilize the keys.  (from American College)

“I/YR”
Annual nominal interest rate
“FV”
Payment amount 
“PV”
Ending balance

“N”
Number of payments per year.

The numbers displayed for interest, principal, and balance are rounded to the current display setting, (best to use 4 places to right of decimal).

To Amortize

a.
To amortize a single payment, enter the period number and press (SHIFT)  then (AMORT).  
b.
The HP 1OB displays the annunciator (PER) followed by the starting and ending payments that will be amortized.  
c.
Press (=) to see interest (INT). 
d.
Press (=) again to see the principal (PRIN) and again to see the balance (BAL). Continue pressing (=) to cycle through the same values again. 
e.
To amortize a range of payments, enter starting period number (INPUT) ending period number, then press (SHIFT) then (AMORT).  
f.
The HP IOB displays the annunciator (PER) followed by the starting and ending payments that will be amortized. Then press (=) repeatedly to cycle through interest, principal and balance.  
g.
Press (SHIFT) then (AMORT)  again to move to the next set of periods. 
h.
This auto-increment feature saves you the keystrokes of entering the new starting and ending periods.  
i.
If you store, recall, or perform any other calculations during amortization, pressing (=) will no longer cycle through interest, principal and balance. 
j.
To resume amortization with the same set of periods, press (RCL) then (SHIFT) then (AMORT).

Example:
Amortizing a Range of Payments 

Calculate the first two years of the annual amortization schedule for a 30 year, $180,000 mortgage, at 7.75% annual interest with monthly payments.

Set to (End) mode. Press(BEG/END)if (BEGIN) annunciator is displayed.
Keys:
Display:
Description:
12(SHIFT) (P/YR)
           12.00
Sets payments per year.
30(SHIFT) (x P/YR)        360.00
Stores total number of



payments.
7.75 (I/YR)
7.75/1
Stores interest per year.
180000 (PV)
180,000.00
Stores present value.
0 (FV)                                        0.00
Stores future value.
(PMT)
-1,289.54
Calculates monthly



payment.

If you already know the mortgage payment, you can enter and store it just like you store the other four values. 
Next, amortize the first year.
Keys:
Display:
Description: 
1 (INPUT) 12
12_
Enters starting and ending periods.

(SHIFT)(AMORT)
1-12
Displays the PER annunciator and range.

(=)
 -1,579.82
Displays the PRIN annunciator and the



principal paid in the first year.

(=)
-13,894.66
Displays the INT annunciator and the



interest paid in the first year.

(=)                                 178,420.16
Displays the BAL annunciator and the



loan balance after one year.

The amount paid toward interest and principal (13,894.67 + 1,579.84 = 15,474.51) equals the total of 12 monthly payments (12 x 1,289.54 = 15,474.51). The remaining balance equals the initial mortgage, less the amount applied toward principal (180,000 - 1,579.84 = 178,420.16).

Amortize the second year:

Keys:
Display:
Description: 
13 (INPUT) 24                 24

Displays PER and the next range of periods.
(SHIFT)(AMORT)            13—24
Displays the PER annunciator and range.

(=)
-1,706.72
Displays PRIN and the principal paid in the second year.

(=)
-13,767.79
Displays INT and the interest paid in the sec​ond year.

(=)
176,713.44
Displays BAL and the loan balance after 24 payments.

The amount paid toward interest and principal (13,767.79 + 1,706.72 = 15,474.51) equals the total of 12 monthly payments (12X 1,289.54 = 15,474.51). The remaining balance equals the initial mortgage less the amount applied toward principal (180,000.00 - 1,579.82 -1,706.72 = 176,713.46). More money is applied to principal during the second rather than the first year. The succeeding years continue in the same fashion.

Example:
Amortizing a Single Payment
Amortize the 1st, 25th and 54th payments of a five year car lease. The lease amount is $14,250 and the interest rate is 11.5%. Payments are monthly and begin immediately.  Set to Begin mode. Press (SHIFT)(BEG/END) if annunciator is not displayed.
Method # 1 - Keys:
Display:
Description:

12(SHIFT)(P/YR)
12


Sets payments per year.
5(SHIFT)(x P/YR)
60


Stores number of payments.
11.5(I/YR)

11.5


Stores interest per year.
Method #2 - Keys:
Display:
Description:       (Short-cut method if you plan to leave 




    P/YR as 1)
1(SHIFT)(P/YR)
 1.0000
Begin

12 times 5 (=)
60
Sets number of payments.
(N)
60.000



11.5/12 (=)
.9583
Stores annual interest rate.
14250 (PV)
14,250.00
Stores present value.
0 (FV)
0.00
Stores the future value.
(PMT)
-310.42
Calculates monthly payment.
Amortize the 1st, 25th and 54th payments:

1 (INPUT)

1.00


Enters 1st payment.

(SHIFT)(AMORT)
1—1

Displays PER and the amortized payment period.


(=)
-310.42

Displays PRIN and the List principal payment.

(=)
0.00

Displays INT and the inter​est.

(=)
13,939.58

Displays BAL and the loan balance after one payment.

25 (INPUT)

25.00


Enters payment to amor​tize.

(SHIFT)(AMORT)
25-25


Displays PER and the amortized payment period.

(=)
220.21

Displays PRIN and principal paid on the 25th payment.

(=)
-90.21

Displays INT and inter​est paid on the 25th payment.

(=)
9,193.30

Displays BAL and the bal​ance after 25th pay​ment.

54 (INPUT)
54.00

Enters payment to amortize.

(SHIFT)(AMORT)
54-54


Displays PER and the amortized payment period.

(=)
-290.37

Displays PRIN and principal paid on the 54th payment.

(=)
-20.05

Displays INT and inter​est paid on the 54th pay​ment.

(=)


1,801.61

Displays BAL and balance after the 54th payment.

Worksheet for Problems

1.
A client is concerned about the impact that inflation will have on her retirement income.  The 
client currently earns $40,000 per year.  Assuming that inflation averages 5.5% for the first five 
years, 4% for the next five years and 3.5% for the remaining time until retirement, what amount 
must her first-year retirement income be when she retires thirteen years from now if she wants it 
to 
equal the purchasing power of her current earnings?

A. $62,550

B. $68,841 

C. $70,520 

D. $80,231 

E. $83,157 

PV  

  N  

  i  

  FV  



PV  

  N  

  i  

  FV  



PV  

  N  

  i  

  FV  


2.
The Moores recently found out that they can reduce their mortgage interest rate from 12% to 8%.  
The value of homes in their neighborhood has been increasing at the rate of 7.5% annually.  If the 
Moores were to refinance their house with $2,000 in closing costs in addition to the mortgage 
balance ($120,056) over a period of time to coincide with their chosen retirement age in 22 years, 
what would the monthly payment be for principal and interest (closing costs are going to be 
added to the mortgage)?

F. $853.43

G. $895.60

H. $945.34

I. $967.86

J. $983.99
PV  

  N  

  i  

  pmt 


3. John Hedrick wants to pay one-half of the college costs for his daughter, Ruth.  She will be attending a private college with annual costs of $20,000 today.  Ruth is 10 years old and will be starting college in 8 years.  If these costs are expected to increase annually by 8%, how much will Mr. Hedrick need to provide for her first year of college?

A. $18,509

B. $23,409

C. $27,371

D. $37,019

E. $74,037

PV  

  N  

  i  

  FV  


Worksheet for Answers
1.   A client is concerned about the impact that inflation will have on her retirement income.  The client currently earns $40,000 per year.  Assuming that inflation averages 5.5% for the first five years, 4% for the next five years and 3.5% for the remaining time until retirement, what amount must her first-year retirement income be when she retires thirteen years from now if she wants it to equal the purchasing power of her current earnings?

A.   $62,550

B.   $68,841 

C    $70,520 
D    $80,231 

E    $83,157 

PV  $(40,000)
  N  5

  i  5.5%
  FV  $52,278

PV  $(52,278)
  N  5

  i  4%

  FV  $63,605

PV  $(63,605)
  N  3

  i  3.5%
  FV  $70,520

2.   The Moores recently found out that they can reduce their mortgage interest rate from 12% to 8%.  The value of homes in their neighborhood has been increasing at the rate of 7.5% annually.  If the Moores were to refinance their house with $2,000 in closing costs in addition to the mortgage balance ($120,056) over a period of time to coincide with their chosen retirement age in 22 years, what would the monthly payment be for principal and interest (closing costs are going to be added to the mortgage)?

A     $853.43

B     $895.60

C     $945.34

D     $967.86

E     $983.99

PV  $(122,056)
  N  22(12)  i  8%/12  pmt $983.99
3. John Hedrick wants to pay one-half of the college costs for his daughter, Ruth.  She will be attending a private college with annual costs of $20,000 today.  Ruth is 10 years old and will be starting college in 8 years.  If these costs are expected to increase annually by 8%, how much will Mr. Hedrick need to provide for her first year of college?

A. $18,509

B. $23,409

C. $27,371

D. $37,019

E. $74,037

PV  $(10,000)  N  8(1)
  i  8/1
  FV  $18,509


$(20,000 x ½)
x
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