ADM 2350R Fall 2016 Quiz #2
Name:_______________________

Student #:_______________________

IMPORTANT:

· You must always keep 6 decimal digits while performing your calculations. Rough rounding may lead to zero mark 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.
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Annuity: 
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Perpetuity: 
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Growing annuity:   



       Growing perpetuity: 

EAR and APR compounded m times per year: 
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Problem 1: You have a mortgage with 3% semi-annually compounded APR. What is your monthly interest rate? 

1.015=(1+r)^6, hence, r=1.015^(1/6)-1=0.24845%

Or 1+EAR=1.015^2, and r=(1.015^2)^(1/12)-1=0.24845%

(accept rounding to 0.248% or 0.249%, but not to 0.25%)
Problem 2: You have a 25-year $350,000 mortgage with 0.2% monthly interest rate. What are your monthly payments?
PV=350000, I=0.2; N=300; CPT PMT. Find PMT=1552.59
Problem 3: Assume you can pay $1,500 monthly payments on your mortgage and the monthly interest rate is 0.25%. How much money can you borrow if you plan to repay your mortgage in 30 years?

I=0.25; N=360; PMT=1500; CPT PV. Find PV=355784.07
Problems 4-9 are based on the following information:

You’ve just took a 20-year $300,000 mortgage with monthly interest rate of 0.3%. Based on this information, you found that your monthly payments are $1,755.33

Problem 4: How much of your FIRST monthly payment will go toward the interest payment?
300000*0.003=$900
Problem 5: How much of your SECOND monthly payment will go toward the interest payment?

(300000+900-1755.33)*0.003=$897.43
Problem 6: What will be your mortgage balance in 15 years (right after you make your 180th payment)?
I=0.3; N=60; PMT=1755.33; CPT PV. Find PV=96253.34
Problem 7: If 4 years from now (at the time of your 48th payment) you will make a $25,000 prepayment (in addition to your regular payments of 1,755.33), by how much (in months) it will reduce the length of your mortgage (i.e., how sooner you will be able to pay off your mortgage).
Balance at t=48 before prepayment:

I=0.3; N=192; PMT=1755.33; CPT PV. Find PV=255911.10
Balance after prepayment
Remaining lengths:

I=0.3; PMT=1755.33; PV=230911.10; CPT N. Find N=167.6
Hence, N is reduced by 192-167.6=24.4 month
Alternative solution:

PV or 25,000 is 25000/1.003^48=21651.86

Alternative original balance is 300000-21651.86=278348.14
Total length:

I=0.3; PMT=1755.33; PV=-278348.14; CPT N. Find N=215.6
Hence, N is reduced by 240-215.6=24.4 month

Problem 8: If 10 years from now you’ll decide to double your payments and start paying $3510.66 from your 121st payment until your repay your mortgage, by how much (in months) it will reduce the length of your mortgage (i.e., how sooner you will be able to pay off your mortgage).

Balance at t=120 

I=0.3; N=120; PMT=1755.33; CPT PV. Find PV=176672.55
Remaining lengths:

I=0.3; PMT=3510.66; PV=-176672.55; CPT N. Find N=54.6
Hence, N is reduced by 120-54.6-65.4 month

Problem 9: If you can repay your mortgage with increasing stream of payments where the first payment is equal to $1,755.33 and each subsequent payment is by 0.1% higher than the previous one, how long will it take you to repay your mortgage?
300000=1755.33/(0.003-0.001)*(1-(1.001/1.003)^n)
Hence, 300000*0.002/1755.33=1-(1.001/1.003)^n

Or (1.001/1.003)^n=1-300000*0.002/1755.33

Or n=ln(1-300000*0.002/1755.33)/ln(1.001/1.003)=209.55 month
Problem 10: Find the PV of a perpetuity that pays you $2,000 each other year starting from year 2 (i.e., it pays you at years 2, 4, 6, …) if annual interest rate is 10%. 
2000/0.21=9523.81
Problem 11: Find the PV of a perpetuity that pays you $2,000 each other year starting from year 7 (i.e., it pays you at years 7, 9, 11, …) if annual interest rate is 20%. 

(2000/(0.44))/1.2^5=1826.72
Problem 12: Find the PV of a growing perpetuity with grows rate of 4% that pays you each year starting from year 5 (i.e., it pays you at years 5, 6, 7, …) with the first payment of $2000 if annual interest rate is 10%
(2000/(0.1-0.04))/1.1^4=22767.12
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