Lior Silberman’s Math 100 12

6. CURVE SKETCHING: TAYLOR EXPANSION
(20/10/2022)

Goals.

(1) Clarify inverse trig
(2) Curve sketching
(3) Taylor expansion
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Math 100C — WORKSHEET 6
CURVE SKETCHING; TAYLOR EXPANSION

1. CURVE SKETCHING
3

319 G2
Let f(z) = T andA () e < AHEAK

(1) Zeroeth derivative questions
(a) Where is f deﬁned7
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) List the vertical asymptotes of f, if any?
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(¢c) What are the asymptotic behaviours of f at 007
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(d) Where does f meet the axes?
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(2) It is a fact that f'(z) = x@—é)ﬁigxﬂ)

(a) Where is f differentiable?
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(b) Where does f/(z) = 07 Where it is positive? Neg-
ative?
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(¢) Where are the local extrema of f?7 What are the
values at those points?
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(3) It is a fact that f"(x) = 9% (6“2’“?'”2.
(a) Where is f" positive/negative? Where does it
vanish? Say as much as you can.
(b) Where is f concave up/down? Where are its in-

flection points?
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(4) Draw a sketch of the graph of f, incorporating all
the features you have identified in questions 1-3.
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e Fxtra credit: Find the constant b so that f(z) =
z+bas x — oo (in the sense that f(x)—x—0—0).
We call this line a slant asymptote for f.



2. TAYLOR EXPANSION

(5) (Rewew) Use hnear approximations to estimate:

a) log 2 and lo Combine the two for an estimate
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b) sin 0.1 and cos0.1.
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(6) Let f(x) =¢€"

(a) Find £(0), f'(0), f®(0), -+

(b) Find a polynomial Tp(x) such that Tp(0) = f£(0).

(¢) Find a polynomial T1(z) such that T7(0) = f(0)
and T7(0) = f/(0).

(d) Find a polynomial Ty(x) such that T5(0) = f(0),
T3(0) = f'(0) and T3 (0) = £@(0).

(e) Find a polynomial T3(x) such that T?fk)(()) = f)(0)
for 0 < k < 3.
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(7) Do the same with f(x) = logx about x = 1.
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k
Let ¢ = ﬂ;& The nth order Taylor expansion of f(x)
about = a is the polynomial

T(z)=co+ca(z—a)+--+cplr —a)
(8) Find the 4th order MacLaurin expansion of 1 (—Tay-
lor expansmn about z = 0)
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(9) Find the nth order expansion of cosx, and approxi-
mate cos 0.1 using a 3rd order expansion
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(10) (Final, 2015) Let T3(x) = 24+ 6(xz—3) + 12(z—3)* +
4(x—3) be the third-degree Taylor polynomial of
some function f, expanded about a = 3. What is

f//(g)‘?
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