a) If her balance isto decrease, then her first monthly payment must be more than the interest
accumulated in the first month. If she does this, then her balance at the second month will be
less than her first month and her accumulated interest will fall even more. This cycle would
continue until she has paid off her entire debt. Her interest accumulated after the first month is
P! P!

E' Therefore, her monthly payment M must be more than E

[
b) Let ustake the suggestion and substitutec for 1 + E We know that p, =cp, — M.

Therefore, p, =cp, —M. Substituting ¢ p, — M for p, in the second equation, we get that
p,=c(cp,—M)-M. Thissimplifiestop, =c? Pp—M(1+c)
¢) Continuing the process from part (b), we can find p,;
p;=cp,—-M
p,=c(c’p,~M(1+c)-M
p,=c’p,—~M(L+c+c?)

p, and p; and p, can be found in the same way. The general formula should be apparent:

p,=c*p,-M(L+c+c?+cd)

ps=C’p,~M(L+c+c?+c’+c?)

(k-2)  (k-1)
pkzckpo—M(1+c+cz+"..."+c +C

)
Thesum1+c+c2+"..."+c( ) )isageometric summation. The summation is equivalent to
1-c*
1-c

i
Substituting 1 + E for c, we get:

[ [
We can simplify the bottom, sincel - % +E%S equal to—-—:
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d) To solvefor N, the total number of monthly payments, we want to know whenp, <0. In our
equation, the constants arei and p,, while our variablesaren and M. Therefore, if we want to




find N, given M, we should solve for k. We can check our answer by plugging in values for M, i
, and p,,;

> solve(0 = (1+i/12)"k*p[ 0] +12* M (1-(1+i/12)"k)/i, k);

> N = eval f (subs({M=350, i=0.08, p[0]=10000}, %);
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L N = 31.80190006

" e) To solvefor M, we simply do a similar process as above. Again, we want to know when
p,<0. However, since we want to find M, givenk, we should solve for M:

> solve(0 = (1+i/12)"k*p[ O] +12* M (1-(1+i/12)"K)/i,M;

> M = eval f (subs({k=24, i=0.08, p[0]=10000}, 9);
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L M =452.2728939




