Consider the family of functions defined by

where ¢, d £ . Answer the following:

1. Find all vertical asymptotes.
2. Determine the oblique asymptote using the formulas
o= tin £, 0= (/(0) —a2).
Determine all horizontal asymptotes.
Find the values of ¢ and d that make the function centinuous and differentiable at 2 = (.
Find all inflection points.

Identify all local maxima and minima.
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Determine the intervals of concavity and convexity.



Step 1: Vertical asymptote

Denominatorz —1—0 — x—1

Step 2: Oblique asymptote

Use formulas a — limy, . /2, b— lim, . .(f —az)

Lot =842 oo 1—&/z+2/2"
a— lim — lim - — =1
zsoa  E(z —1) z—hac 1-1/x
b — Tim .1:2—3$+2_E _]im32—3:r+2—m|:r—1]_]jm—2.1:—2__2
I—+oa .‘r—l E—+DO ;t—]_ I—ro E—l

Obligue asymptote: y — = — 2

5tep 3: Horizontal asymptote

Second piece; ce™ + d — oo — none

Step 4: Continuity and differentiability at = — 0

Left-hand limit: f(0°) — 022 — —2

Right-hand side: f{07) — ¢ + d — set equal for continuity: ¢ + d — =2
Derivative of first plece:

2r—3)(z—-1)— (" -3z+2) £ -2zr-1
(x—1) (z—1)

fiz) = &

£i(0) = 1 — 1

Derivative of second piece: fa(0) — ¢ — setequale — —1 —thend — —1

%o continuity and differentiability; c — —1,d — —1

Step 5t Inflection points
Second derivative:

dx?—2r—1 _ He—1P - (2 -2z -1)#2(z—1) _2{3—1)—2{32—2::—1} _ —22% + 6z
da (z—1)* {z—1)* [z — 1) (z—1)*

1(x) =

Set numerator — ) — —22% + G — 0 — 2(-22+6)—0 — z—0,3 ~domainz < 0 —
inflection point at = — 01



