1.Kathryn deposits 100 into an account at the beginning of each 4-year period for 40
years. The account credits interest at an annual effective interest rate of i. The
accumulated amount in the account at the end of 40 years is X, which is 5 times the
accumulated amount in the account at the end of 20 years. Calculate X.

Step-by-step explanation:

Using the formula for calculating accumulated annuity amount
F=Px(1+I"N-1)/l

Where P is the payment amount. | is equal to the interest (discount) rate and N number of
duration

For 40 years,

X = 100[(1 + iy*0 + (1 +i)A36 + - - -+ (1 + i)M]

=[100 x (1+i)*4 x (1 - (1 +)M0)/1 - (1 + )M

For 20 years, u\k
N | cO-

Y = A(20) = 100[(1+i)A20+(1+i)M6+- - -+(1+()4] a\

Using X = 5Y (5 times the accumulated amoN@ ountg[he ned of 20 years) and using

a difference of squares on the{t

1+ (1+i)*20 \N
LiesedeT o9

0 (1+i)™ =410.2 = 1.319508
Hence X = [100 x (1 + i)™ x (1 = (1 +)M0)] /1 - (1 + )™
= [100x1.3195x(1-442)] / 1-1.3195

X=6194.84



128.804 = 1007[(1+k) + (1 + K)*y + (1+k)3 02 . for infinity}
You can turn this into a geometric progression by pulling out
10 * [(1+k)/1.092]...then you're left with 1 + (1+k)/1.092 + (1+k)"*2/1.09272....for infinity.

Since the problem says k < .092.. you know that (1+k)/1.092 is eventually going to converge to
0.

Therefore, you'll have 1/(1-(1+k)/1.092) as your geometric sum.

That geometric sum * (10*v*6*(1+K)) then has to equal your constant, 128.804.
After dividing 128.804 by 10*v"6 you get 21.84.

21.84 = (1+k)*[1/(1-(1+k)/1.092)

Solving for (1+k), you get 1.04 so k = .04 or 4%

6.To accumulate 8000 at the end of 3n years, deposits of 98 are made at the end of each
of the first n years and 196 at the end of each of the next 2n years. The annual effective
rate of interest is i. You are given (1 + ir = 2 Determine i.

We have that

8000 = 98(1 + i)%s-,, + 1965, = 98(1 + i) zn{1+a}‘—| CﬂAé\\_(\

= (98)22%1 4 1@61’*-1 = %0

So. 1—m““——l]1223—IEEr? mN 'L%
7.0lga buys a 5*(;}9 in annwtéi & QII receive 2 at the end of the first month,

4 att cond mo ch month thereafter the payment increases by 2.
The nogin I interest rate is 9% onVeriible quarterly. Calculate X.

}, The cashflow is:

Payments |'_Z 4 6 - 120
|

Time (in months) |1 2 3 --- 60

We have 'Y = 9%. So, i = 9.3083% and i""? = 8.933%. We use the formula for the
increasing annuities with n = 60 and i = 8.933% /12 = (0.74444%:

iy — " 2(10.158740)

T T Tooota LTt

2(Ia);,, =2-



Solution.
The present value of a perpetuity-immediate starting with a payment of 200
in the first year and increasing by 50 each year thereafter is
150 50
—_— + _—
i di’
and this equals 46,530. We arrive at the following equation
150 S0(1+i)
+ 5
i i
or (by multiplying by i*, rearranging the terms, and dividing by 10)
4653i* —20i—5=0.
This is a quadratic equation that solves to
20 ++/400+20-4653 10 £+/100 + 5 - 4653 { 0.03500025,

= 46530,

I =

24653 - 4653 ~0.03070194.
The negative solution 1s unacceptable, so that i = 3.500025%.

20. An investor wishes to accumulate 10,000 at the end of 10 years @kl\AK
level deposits at the beginning of each year. The deposﬂ

annual effective rate of interest paid at the iYe he mterest is
immediately reinvested at an annu ‘{Rec‘\&é rateg8% Calculate the level

deposit.

Solution.
n‘?% e\gdepm. %{)@EH we hd\.’iﬂ
12 m|z-!.r
so that
10000 B 10000 3
0.12 (15 )i, + 017, s 10 10
0.08
10000 10000 10000

- = = = 541.47035.
]_5.(;_ —m]+m 155 —5 18.468232
10]8% |8%

21A discount electronics store advertises the following financing arrangement: "We don't
offer you confusing interest rates. We'll just divide your total cost by 10 and you can pay
us that amount each month for a year." The first payment is due on the date of sale and
the remaining eleven payments at monthly intervals thereafter. Calculate the effective
annual interest rate the store's customers are paying on their loans.

Solution. Since all amounts are proportional to the purchase price, we can simply assume that
the purchase price is 100. The customer effectively borrows 100 and pays off that loan in twelve
monthly payments of 10 at the beginning of each monthly period. Let j be the effective monthly



