PRACTISE TEST #3

MAT 120

Instructor Aliya Nurtaeva





ANSWER KEY

1. Sally invested $2000 in a 15-month certificate of deposit (CD) paying an annual interest rate of 6.6%. How much interest will she earn at the end of 15 months?

Formula for interest (simple): 

I = Prt, 
where P = 2000, r = 0.066, t = 15/12 = 1.25

I = 2000(0.066(1.25 = 165$

2. Tuition of $1,750 will be due when the spring term begins in 4 months. What amount should a student deposit today, at 6.25%, to have enough to pay the tuition?

r = 0.0625,
t = 4/12 = 1/3 year,
S = 1,750

S = P(1 + rt)

P = S / (1 + rt) = 1750 / [1 + 0.0625(0.3333)] = $1,714.29

3. If $3000 is invested at 4.8%, compounded quarterly, for 7 years, find the following:

a) the number of compounding periods per year, m

b) the total number of compounding periods, n

c) the interest rate per compounding period, i

d) the compound period

d) the future value of investment at the end of 7 years.

Round your answer to the nearest cent. 

a) m = 4 compounding periods per year (4 quarters)

b) n = mt = 4 ( 7 = 28

c) i = r/m = 4.8/4 = 1.2% (0.012)

d) quarter (3 months)

e) Use compound interest formula:

S = P (1 + i)n = 3000 (1 + 0.012)28 =  $4189.63
4. Joan Nakamura must pay a lump sum of $6,000 in 5 years. What amount deposited today at 4% compounded annually will grow to $6,000 in 5 years?

Here future value of investment S = 6000, i = 0.04, n = 5, and P is unknown.

6000 = P(1+ 0.04)5
P = 6000 / (1.04)5 = $4,931.56
She needs to deposit today $4,931.56 in order to get $6,000 in 5 years.

5. How much must be deposited today in an account paying 7.5% interest compounded continuously in order to have $10,000 in 4 years?

Here, the future value S = $10,000, interest rate r = 0.075, and t = 4 years.

The present value P is calculated using continuous compound interest formula:

S = Pert
10,000 = Pe0.075(4)
10,000 = Pe3
P = 10000 / (e3) = $7,408.18

6. A 45-year-old man puts $1,000 in a retirement account at the end of each quarter until he reaches the age of 60 and makes no further deposits. If the account pays 10% interest compounded quarterly, how much will be in the account 

a) when the man turns 60?

b) when the man retires at 65?

a) Because the man makes regular deposits of $1000 from 45 to 60 years – it is ordinary annuity with the following parameters:

t = 15 years

m = 4 

  ( # of periods per year

n = 4 (15) = 60  ( total number of periods

i = 10/4 = 2.5 % (0.025)

Use formula for future value of annuity:

                      (1 + i)n – 1               (1 + 0.025)60 – 1              3.3998

FV =  PMT  ---------------  = 1000 ------------------- =  1000 ---------
= $135,991.59



     i


    0.025

0.025

b) At the age of 60 the man has $135,991.59 in his account, this money earns the same interest for another 5 years – use formula for compound interest:

t = 5 years

m = 4 

  ( # of periods per year

n = 4 (5) = 20  ( total number of periods

i = 10/4 = 2.5 % (0.025)

S = P(1 + i)n = 135,991.59 (1 + 0.025)20 = $222,838.06.

$222,838.06 – this much money the man will have at his retirement (65 years old).

7. After working for 20 years, Kate would like to have $850,000 in an annuity for early retirement. If the annual interest rate of the annuity is 6%, compounded monthly, what will her monthly deposit need to be?

Future value of annuity is known to equal $850,000,



i = r/m = 6 / 12 = 0.5% (0.005) – interest per period

n = 12 (20) = 240 compounding periods

                      (1 + i)n – 1   

FV =  PMT  --------------- 









                 i

                      
    (1 + 0.005)240 – 1   

850,000 =  PMT  ---------------------









                        0.005

0.005 (850000) = PMT [(1.005)240 – 1]

4250 = PMT (2.31)

PMT = $1,839.83

Kate needs to deposit each month $1,839.83 in order to have $850000 in 20 years.

8. Mary has received certain amount of money in a court settlement. She deposits all the money at 6% compounded annually and makes annual withdrawals of $3000 from the account so that the money (principal and interest) is gone in exactly 8 yrs.

What is the amount of settlement money?

Mary deposits a certain amount in the bank and then makes regular withdrawals during 8 years – ordinary annuity.

We need to find the present value of this ordinary annuity:

i = 6% (0.06)

n = 1(8) = 8 periods

PMT = 3000


[image: image1.wmf]ú

û

ù

ê

ë

é

+

-

=

-

i

i

PMT

PV

n

)

1

(

1

 = 
[image: image2.wmf]ú

û

ù

ê

ë

é

+

-

-

06

.

0

)

06

.

0

1

(

1

3000

8

 = $18,629.38

9. A debt of $6000 with interest at 10% compounded semiannually is to be amortized by 12 equal semiannual payments over the next 6 years. 

a) Which is the size of the payments?

[A] $930.30
[B] $946.50
[C] $429.73
[D] $419.33

Loan amortization at following terms:

t = 4 years

n = 12 – number of periods

i = r/m = 10/2 = 5% (0.05)

Use the formula for loan payments:
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= $676.95
b) Find the part of the first payment that is the interest and the part that is applied to balance reduction.

At the beginning the amount owed is $6000. The interest is accumulated on the unpaid balance, which is on $6000. Use simple interest formula to find the interest portion of the payment:

I = Prt = 6000 (0.10)(0.5 year) = $300.00 – interest part of the 1st payment
The rest of the first payment goes to reduce the balance (debt):

676.95 – 300.00 = $376.95 – balance reduction part of the 1st payment
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