MATH 122: Calculus IT
Some Notes on Assignment 29
I: Section 8.8: 30, 48

Exercise 30: Using the power series representation of the exponential function, we have e ™ =
S, EE =1 a4 a?/20 23 /3 4/l — ... Then 1/e =e™' =1—1+1/2! —1/31+1/4! — ... First

two nonzero terms are 1 - 1 = 0. Error is no larger than third term,1/2.

Exercise 48: Power series for arctanz, given by 8.48(e) is z — 2%/3 + 2°/5 — 27 /7 + 2°/9 — ... Us-
ing these 5 nonzero terms, we have arctan 3 ~ 155 ~ 463684, arctan 3 ~ 1393908 ~ 321751 and
7 = 4(arctan § + arctan § ~ 3.14174.

I1: Section 8.9; 20, 26, 28

3 5

. . . . . . . 7 i
Exercise 20: Using earlier analysis of the sine function, we have sinz =z — 5 + % — & + %5~ 8
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Exercise 26: The first several derivatives of f(z) = /4 — x are

fi(z) = 2\/741:,f”(33) = ﬁ, FO(x) = S(%w)m W (x) = W\/%
Thus £(0) = VA=2, f'(0) = =1/4, f"(0) = ;5m = —55, JP0) = 55» = —3%5
The Taylor Series (n = 3) with remainder Rs(x)
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Exercise 28: The first several derivatives of f(x) = e™® are
Fl@)==2ze ™, f'(x) = e (—2+422), fO(2) = e (122 — 823), fW(z) = 472" (3 — 12z + 422).
Thus £(0) =1, f/(0) = 0, f(0) = =2, f(0) = 0. The Taylor Series (n = 3) with remainder R3(z):
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III: Section 9.2: 1,7, 10

Exercise 1: From x = t?> + 1 and y = t?> — 1, we have dx/dt = 2t, dy/dt = 2t so slope of tangent line is

dy/dt = Z;?i’; = % = 1. Slope of normal line is then (-1/1) = -1.

Exercise 7: From z = 2sint and y = 3cost, we have dz/dt = 2cost, dy/dt = —3sint so slope of
tangent line is _Qiz;“tt = f% tant At t = 1, slope of tangent line is f% tan 1; slope of normal line is thus
2 cot 1
3 .

Exercise 10: Here x = t? + t gives dz/dt = 2t + 1 and y = 5t> — 3 has dy/dt = 10t so slope of tangent

line is % which equals 4 when 10t = 4(2t + 1) = 8¢t + 4 and hence 2t = 4 so t = 2. When t = 2,

x=22+4+2=6, y=>5(2%) — 3 =17. The point is (6,17).



