Annuities
i) This is a fixed amount paid or received at equal intervals. The payment intervals may be weekly, monthly, yearly, or any other time interval depending on the terms of agreement. 
There are two types of annuities
i) Ordinary annuity- Under this type of annuity, payments are made at the end of every period e.g., straight bonds. 
ii) Annuity due -Under this type of annuity, payments are made at the beginning of each period e.g., rent
2. Formula for annuity
Ordinary annuity
FV = PMT [((1 + r) n - 1) / r]
Where:  FV= Future value   r= interest rate per period, PMT= Payment Made each Time, n= number of payments
3. a) Piggy bank saving
=200*30*12 = 72,000
b) Account investment
FV = PMT [((1 + r) n - 1) / r]
APR= 6%, interest rate per month= 6 /12= 0.005
period = 30 years , therefore
= 200*[((1+0.005)360 -1)/0.005] = 200,903.0085

c) 200,903.0085-72,000= 128,903.0085

4). APR= 8%, therefore, monthly interest rate = 8/12= 0.007
F. V= 1,000,000
N= 40 years=, therefore 40*12= 480 months
FV = PMT [((1 + r) n - 1) / r]
1,000,000= y [((1+0.007)480- 1)/0.007] = 254.97= 255 
1,000,000= 3922.02376Y Therefore , Y= 1,000,000/3922.02376 
= 254.97 per month

5. PMT= 300
APR= 4% = 4/12= 0.003
F.V= 20,000
20,000= 300[((1+0.003)n -1)/ 0.003]
20,000/300= (1.003n-1)/0.003
= FV Table
= 31 years
Payout annuity
6.  Payout annuity refers to a single premium annuity that is immediate and that provides a guaranteed income. The annuity pays an agreed amount at regular intervals for the agreed period of time e.g period after retirement. 
7. Payout Annuity Formula
Po = d [ 1- (1 + r/k ) -Nk ] / (r/k)
Where: Po = Principal/ Starting amount
	d = the regular withdrawal amount
	r= Annual Interest rate
	k= number of compounding periods in one year
	N= number of years of making withdrawals
8a). d = $500
   N=4
  k=12
 r= 5%
Po = 500[1-(1+0.05/12)-4*12]/(0.05/12)
=21,711.4147797
b) 
21711.414147797= PMT[(1- (1+r)-n)/r]
r= 8%
k= 12
N= 15*12
21711.414147797= p[(1-(1+0.08/12)-15(12))/0.08/12]
P= 21711.414147797/104.6405922     =207.4855818

9)
  Po = d [ 1- (1 + r/k ) -Nk ] / (r/k)
$50,000= d[1-(1+0.06)-10]/0.06
=0.06* $ 50,000= 0.0441605223d
d= 3,000/ 0.441605223    = 6,793.397912

Compound Interest Continuously
Interest is compounded discretely if it is calculated and added to the principal at specific intervals e.g. monthly, or yearly. On the other hand, interested is compounded continuously if it the interest is accrued and added back at the smallest possible intervals. 
Continuous compounding
FV = PO*erN
P=$5000
R=8%
N= 10*12= 120  



2. a)  FV = P*erN
P= $ 3500
r=2%
N= 5 years
3500*e0.02(5) = 3868.098

b) P= $3500
r = 5%
N= 5 years
3500*e0.05(5) =4,494. 09
c) 
P= $ 3,500
r= 8%
N= 5 years
3500*e0.08(5) = 5,221. 39
 
3.  FV= P*erN
FV= $32,000-6500= 25,500
r= 5%
N= 6 years
25,500= P*e0.05(6)
25,500= P*e0.3
25500/e0.3= p*e0.3/e*0.3
   P= 25,500/1.030455 = 18890.8646
4.
P= $8000
r= 7%
Doubling time= ln(2)/r       where:  ln= natural log    r= interest rate
ln(2)/ 0.07  = 9.90 years




Simple interest and compound interest discreetly
1. Simple Interest = Principal amount* Interest rate* Time
Simple interest paid one time
P= 10,000
T= 10 years
r= 5.5% 
10000*0.055*10= $ 5,500
Simple interest paid each time interval
10,000*0.055*1= $ 550
Compound interest compounded daily
Compound interest= A= p [1+(r/n)]nt     where n= number of compoundings a year, t= total number of years, r= interest rate, p= principal, A= Ending Amount
P= 10,000
n= 365
r= 5.5%
t= 10
A= 10,000[1+ (0.055/365)]365(10) = 17,331.81203

2. 
A= p [1+(r/n)]nt     
 i) 10 year, APR= 4.433%
P= $ 150,000
150,000 [1+ (0.04433/12]12(10)
= $233,485.1536

ii)  15 Year, APR=4.253%
P =$150,000
150,000[1+ 0.04253/12) 12(15)
=283,569.5608

iii) 20 Year, APR=4.476%
P= $150,000
150,000[ 1+0.04253/12]240
= 366,562.8106

30 Year, APR= 4.574%
P= $150,000
150,000[1+ 0.04574/12]360 = 590,061.4807

3. a) First month
 P= $1,000
  Interest= $10
10= 1,000*r
r= 10/1,000 = 0.01
Percent interest = 1%
APR = 0.01*12 = 12%
b) In 3 months
Interest= $20
P= $ 1,000
20= 1000*r *3 = 20/3000
r= 0.6%
Percent interest = 0.6%
APR
= 0.6%* 12= 7.2%

4) a)  P= $ 7,500
	t= 3 years
	APR= 9% 
$7,500*0.09*3 = $ 2,025
b) Loan amount received
$7,500- $2,025 = $ 5,475

c)FV= P= 7,500
     I= 
9525 = 7,500(1+ (r*3)
r= ( 1/t) (A/P- 1)
= 1/3 (9525/7500-1) = 0.09= 9%
5. Compound Interest
= P [(1 + i)n – 1]
a)  Yearly. 
P =$8,000
    n=10 years
   i=  6%
= 8,000(1+0.06)10 = $14,326.78157	
Monthly
N= 10*12= 120 
8000(1+0.06/12)120= 14,555.17387

Daily
n= 10*365= 3650
8000(1+0.06/365) 3650= 14,576.23164
b)
5% APR
$8,000(1+0.05/12)120 = $13,176.07598
7% APR
$8,000(1+0.07/12)120= $16,077.29101
9% APR
$8,000(1+0.09/12)120= $19,610. 85662
c)
The APR affects an investment more than the compounding period. 
6. P= $5,000
    APR= 4.5%
   Compounding period= quarterly= 4
FV= 15,000
15,000= $5,000 (1+0.045/4)4t 
= 15000/5000= 1.045765086t
3= 1.045765086t
= 24.55068


LOANS
1 a) Loan amount I can afford
$300*4*12= $ 14,400
b) 
	
	Loan Balance
	Interest paid

	Year 0
	14,400
	0

	After 1 year
	10,800
	$432

	After 2 years
	7,200
	$324

	After 3 years
	3600
	$216

	After 4 years
	0
	$108





2) Purchase price= $23,000
    Tax= 7% of 23,000= $ 1,610
Dealership fees = $ 525
Total =  $ 25,135
What he has is
Trade in car value= $4,000
Go down payment= 1,000
Total = $ 5,000
Remeinder = $ 25,135 - $ 5,000= $20,135
a) Amount financed for each option
Option 1
 A= 20,135[1+0)5  = $ 20, 135
Option 2 
A= 20,135(1+0.0299)5 = 23,330.65463
b) Monthly payment for each option
Option 1
20135/5*12 =335.833333
Option 2
A= a[(1- (1+r/k)-nk)/r/k
23,330.65463 =  a  [ (1-(1+0.0299/12)-12(5) )/(0.0299/12)]
=23,330.65463= 55.66612342a
a= 419.118

3)  A = P [(1 + i)n – 1]
A= $3,000
r= 14% 
Minimum payment =$60
$3,000= $60 [(1+0.14/12)12*t -1]
3000/60= 1.149342029t - 1
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