Formula Sheet for Test 4:

• Geometric Sequences and Compound Interest:

{ Let r ≠ 1. Then, for all real a, and for positive integers n,

a + ar + ar^2 + · · · + ar^{n−1} = a 1 − r^n 1 − r . { Let −1 < r < 1. Then, for all real a,

a + ar + ar^2 + · · · + ar^{n−1} + · · · = a 1 − r . { Suppose that P_0 dollars are deposited into a savings account which pays annual interest i, compounded m times per year. Additionally, at the end of each compounding period (i.e. m times a year), R dollars are added to the account. Then, at the end of the n^{th} year, the amount accumulated is

P_n = P_0 ( 1 + i m )_{mn} + R ( 1 +^i_m )_{mn} − 1 i m . This formula can be used in other situations, with appropriate changes. For example, R = 0 corresponds to a one-time deposit. On the other hand, P_0 = 0, R > 0 corresponds to a simple annuity. Making R negative means withdrawing money from the account. Alternatively, making P_0 negative, corresponds to taking a loan.

• Taylor’s Formula: the Taylor series of a function f about a point a is: ∞∑ n=0 f^{(n)}(a) (x − a)^n n! = f(a) + f^′(a)(x − a) + 1 2 f^{′′}(a)(x − a)^2 + · · · + f^{(n)}(a) (x − a)^n n! + · · ·

• MacLaurin Expansions of Some Functions: 1 1 − x = 1 + x + x^2 + x^3 + · · · + x^n + · · ·

e^x = 1 + x 1! + x^2 2! + x^3 3! + · · · + x^n n! + · · · sin x = x 1! − x^3 3! + x^5 5! + · · · + (−1)^n x^{2n+1} (2n + 1)! + · · · cos x = 1 − x^2 2! + x^4 4! + · · · + (−1)^n x^{2n} (2n)! + · · · ln(1 + x) = x − x^2 2 + x^3 3 + · · · + (−1)^{n−1} x^n n + · · · arctan x = x − x^3 3 + x^5 5 + · · · + (−1)^n x^{2n+1} 2n + 1 + · · ·