ADM 2350N Fall 2017 Quiz #1 V1- solutions


Name:__________________________

Student #:_______________________


IMPORTANT:

· You must always keep 6 decimal places while performing your calculations. Rough rounding may lead to a mark of zero for the question.
· You must show your work!!! You do not have to use formulas – indicating which numbers you enter in a calculator is sufficient to show your work.
· All provided annual interest rates are assumed to be compounded annually and all provided monthly interest rates are assumed to be compounded monthly. 



Useful formulas (if you prefer not to use a financial calculator):



Single payment: 

Present value of an annuity: 
Future value of an annuity: = 


Perpetuity: 


Problem 1: If you invest $400 for 1 year at 9% interest rate,  how much money will you have next year?

Solution:                                                 9%
Time line:                    ↓ $400                            ? 

                                         t                               t+1

Interest rate is annual, period of investment is one year, so, in one year you will get $400×(1+0.09)=$436 

Problem 2: If you invest $1,400 for 8 years at 5% interest rate, how much money will you have at the end of the 8th year?

Solution: 			5%                                 
Time line:
                                  ↓ $1,400                             ?    

                                       t                                    t+8

Interest rate is annual, period of investment is eight years, so, in eight years you will get $1,400×(1+0.05)8=$2,068.44 in eight years. 

Problem 3: How much you must invest today so that 8 years from now you will have $1,400 if the annual interest rate is 5%? 

Solution: 			5%                                 
Time line:
                                  ↓ ?                                       $1,400   

                                       t                                    t+8

Interest rate is annual, period of investment is eight years, in eight years you will get $1,400, so today you should invest $z dollars so that:
$z×(1+0.05)8=$1,400, so z=1400/1.05^8=947.58

Problem 4: How long will it take to triple your money if annual interest rate is 8%? Do not round your answer.

Solution: 			5%                                 
Time line:
                                  ↓$z                                       $3z   

                                       t                                    t+N

Interest rate is annual, period of investment is N years. If today you invest $z dollars you should get $3z in N years.
$z×(1+0.08)N=$3z, so 1.08^N=3, Nln(1.08)=ln(3), N=14.27
or using calculator:

I/Y=8, PV=1, FV=-3, Find N=14.27 years


Problem 5: If you invest $2,000 today and 4 years from now your investment will grow to $2500, what is your annual interest rate?

Solution: 			x%                                 
Time line:
                                  ↓ $2,000                             $2,500    

                                       t                                    t+4

Interest rate is annual, period of investment is four years, so, in four years you will get $2,000×(1+x)4=$2,500 
To solve this equation note that (1+x)4=1.25  or (1+x) =1.25^(1/4) and, finally,
 x=1.25^(1/4) -1 =1.05737-1 or 5.74%
alternatively, using calculator, you should arrive to the same answer:

PV=2000; FV=-2500; N=4, Find I/Y=5.74%


Problem 6: The saving account pays you 6% annual interest rate. You have deposited $800 on your account today and plan to withdraw $500 next year. How much money will be on your account two years from now?

Solution:                   6%                                 6%                                                                 
Time line:                   ↓$800                               ↑500                                                    

                                         t                               t+1                                t+2

At moment t+1 you will have $800×(1+0.06)1=$848 in your account.
After you withdraw $500 you will have $848-$500=$348 left. This money will grow $348×(1+0.06)1=$368.88 at moment t+2
So, in short the answer is (800*1.06-500)*1.06=$368.88


Problem 7: You need to pay $500 monthly rent for the next 2 years (24 months) starting 1 month from now. How much money you should deposit on your savings account today to be able to pay your future rent if your savings account pays you 0.7% monthly interest rate?

Solution                                             
Time line:
 0.7%                          ↑$500              ↑$500                                                           ↑$500

          0                           1                           2                           …             23                         24


Interest rate is monthly, period of investment is 24 months, so, we can use PV of an annuity formula:

 
where PMT = $500, N=24, I= 0.7 
Alternatively, using calculator:
I/Y=0.7, N=24; PMT=500; Find PV=$11,010.80


Problem 8: You would like to save $1500 for your vacation next year. Assume you plan to go exactly 12 months from now and you want to save by putting aside an equal amount of money $X each month for the next 12 months starting exactly 1 month from now. If you can earn 0.7% monthly interest rate, find X.

Solution                                             
Time line:                                                                                             ↑$1,500
 0.7%                          ↓$X                    ↓$X                                      ↓$X           

          0                           1                           2                           …             12                        
Interest rate is monthly, period of investment is 12 months, so, we can use FV of an annuity formula
with PMT = $X, N=12, I= 0.7 and make FV = $1,500 to solve for X.
Alternatively, using calculator:

I/Y=0.7; N=12; FV=1500, Find PMT=$120.26


Problem 9: Use the same information as in Question 8, but assume that you can start saving right now, not the next month (but still put aside a fixed amount of money $Y for 12 months-make 12 deposits). Find Y. 


Solution                                             
Time line:                                                                                                ↑$1,500
  ↓$Y         0.7%         ↓$Y                                              ↓$Y                                      

          0                           1                         …                         11                 12                        
Interest rate is monthly, period of investment is 12 months, so, we can use FV of an annuity formula to find accumulated value at t=11. Do not forget to multiply this value by (1+0.007) to make it equal to $1,500.
=  (1)
=1,500=×(1+0.007) (2)
From (2) we have
1,489.58
And from (1): 1,489.58/(
PMT=1,489.58/12.47295=119.42

Alternatively, using calculator:

In the previous problem I/Y=0.7; N=12; FV=1489.58, Find PMT=$119.42

(or repeat previous solution in “beginning” mode)


[bookmark: _GoBack]Problem 10: On your 10th birthday your parents opened an RESP (Registered Education Saving Plan) account for you and made exactly 9 annual deposits of $1500 each with the first deposit on your 10th birthday and the last deposit on your 18th birthday. You went to college right after you’ve turned 18. How much money was on your RESP account when you started college if the account paid 5% annual interest rate?



Solution by using calculator:

N=9; PMT=1500; I/Y=5; Find FV=$16,539.85

Problem 11: Similar to Problem 10, assume that on your 10th birthday your parents opened an RESP account for you and made exactly 9 equal annual deposits per year with the first deposit on your 10th birthday and the last deposit on your 18th birthday. When you went to college right after you’ve turned 18, you had $25,000 on your RESP account. Find your parents’ annual deposits if the account paid 5% annual interest rate?

Solution by using calculator:

N=9; I/Y=5; FV=25000; Find PMT=$2,267.25



Problem 12: Similar to Problem 10, assume that on when you were a child, your parents opened an RESP account for you and were making annual deposits of $1500 every year until your 18th birthday (with the last deposit being made on this day). When you went to college (this was right after you’ve turned 18) you had $25,000 on your RESP account. If the account paid 5% annual interest rate, how many deposits your parents made?

Solution by using calculator:

FV=25000; PMT=-1500; I/Y=5; Find N=12.46


Problem 13: You want to save for retirement by making equal annual contributions to your retirement saving plan. Doubling which of the following parameters will always lead to doubling the amount of money you will have on your account at the time you retire?

a) Your annual contribution amounts
b) Interest rate
c) Number of years you make your annual contributions
d) Exactly two of the answers (a)-(c) are correct
e) All three answers (a)-(c) are corrects


Ans: A. Try to get it from looking at the annuity formula.


Problem 14: Find the PV of a perpetuity that pays you $90 per year if annual interest rate is 6%.

Solution: 

90/0.06=$1500


Problem 15: Which interest rate will make you indifferent between $40,000 now and $2,000 per year forever if such annual payments start right now. 


Solution: 

Note: this is perpetuity due, so, 40000=2000*(1+r)/r, hence 40000r=2000+2000r and
r=2000/38000=5.2632%
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