Practice questions for Quiz #1
IMPORTANT: you must always keep 6 decimal digits while performing your calculations. Rough rounding may lead to zero mark for the question.

Q1: How much you need to invest today to be able to generate $1000 in 7 years if the annual interest rate is 5%

Sol: 2nd CLR TVM; FV=1000; N=7; I/Y=5; CPT PV. Find PV=$710.68

Q2: What is better: $3000 payable to you in 3 years or $5000 payable in 30 years if annual interest rate is 4%. Explain why.

Sol:
First alternative: 2nd CLR TVM; FV=3000; N=3; I/Y=4; CPT PV. Find PV=$2666.99

Second alternative: 2nd CLR TVM; FV=5000; N=30; I/Y=4; CPT PV. Find PV=$1541.93

First alternative is better because it has higher PV

Q3: How long will it take to double your investment if you can earn 3% annual interest rate?

Sol: 2nd CLR TVM; FV=2; PV=-1; I/Y=3; CPT N. Find N=$23.45 years

Q4: How much interest (annual interest rate) you have to earn to triple your investment in 10 years?

Sol: 2nd CLR TVM; FV=3; PV=-1; N=10; CPT I/Y. Find r=$11.61%
Q5: How much money you need to invest today to be able to withdraw $5,000 per year for 10 consecutive years (starting next year) if you can earn 4% on your investment.
Sol: This is an annuity problem:

2nd CLR TVM; PMT=5000; N=10; I/Y=4; CPT PV. Find PV=$40,554.48

Q6: How much money you need to invest today to be able to withdraw $5,000 three years from now and $1000 five years from now? Assume you can earn 4% on your investment.

Sol: This is a problem with irregular cash flow:

PV=5000/(1.04^3)+1000/(1.04^5)=$5266.91

Q7: 

a) If you retire at the age of 65 with $500,000 on your saving account and plan to withdraw $50,000 per year starting next year, how long your savings will last if your saving account provides you with 7% annual return?

Sol: This is an annuity problem:

2nd CLR TVM; PMT=50,000; PV=-500,000; I/Y=7; CPT N. Find N=17.79 years

b) If you start to save for your retirement when you are 25 years old by making equal annual deposits on your saving account (that provides you with 7% annual return) for 40 years (with first deposit at the end of the next year), how large your deposits should be so that you will retire with $500,000 on your saving account?

Sol: This is an annuity problem with given FV:

2nd CLR TVM; FV=500,000; I/Y=7; N=40; CPT PMT. Find PMT=$2,504.57
Q8:  You would like to retire at the age of 65. You would like to be able to withdraw $40,000 per year from your saving account (that earns you 5% annual interest rate) for 25 years following the retirement (starting at the end of the year when you turn 66). How much money you need to deposit on this account today (at the end of the year when you turn 22) to be able to support such future withdrawals?

Sol: First, you can find how much money you need to have on your account when you are 65 y.o.:

2nd CLR TVM; I/Y=5; N=25; PMT=40,000. CPT PV. Find PV=$563,757.78

To generate this amount of money at age 65, you need to invest its PV at the age of 22 for 43 years (65-22). Hence, you need to invest 563757.78/(1.05^43)=$69,175.56

Q9: Repeat Q8 assuming that instead of lump-sum deposit today you are making equal annual deposit for 44 years (with the first deposit when you are 22 and the last deposit when you are 65). How large your annual deposits must be?

Sol: you will still need $563,757.78 at the time of retirement, however, accumulation of this wealth is now an annuity problem with known FV, so, you do:

2nd CLR TVM; I/Y=5; N=44; FV=563,757.78; CPT PMT. Find PMT=$3,729.96
