Problem 1. Calculate the following limits. If the limit is infinite, indicate whether it is +eo or -oo,
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Problem 2. Find the first and the second derivatives of the given function
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Problem 3. Find an equation of the tangent lineto yz + x"2 =9 at the point where x = 1

Let s use the /:o"hi—sfope 76»% 07[) /l,e line eyu«-l‘r'vn.
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Equation of the tangent line:

g-4.= 7 (x-1)




Problem 4. The derivative of a function f(x) is given. Find all critical numbers of f(x) , and classify
each critical number as a relative maximum, a relative minimum, or neither.
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You may not need all of the lines.

Critical number | Max/Min/Neither
1) -2 neithevr
2) o Min
3) ! MAX
4) 3 Min
5)
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Problem 5. Consider the function f below. Its first and second derivatives are also given.

_x*—4 g < G o 63xz+1
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(a) Find the domain of f
- o X#ET @ x#1
r=ga &= 2% i 7

(b) Find all intercepts of f. Write “none” if there are none.
If x=o = o)=4 = (0,4) is y-intercept | )
f x D f(e) )4) ik er(elp x-intercepts: (-2,0) (2,0)

f(!“—‘-’O =D X=2 or x=-2 = FZ,O), (2,0) ave x-iut. y-intercept: (o,4)

(c) Determine all vertical and horizontal asymptotes of the graph of f. Write “none” if there are none.

bim ftx) = 4 , bm FGx) =4 =D y=1 /5 hor. asympt.
X9 +po X -po (c)
— Vertical: x=4., x=-4_
. & ’ Xo=1 ov Xo= )
xé,’;,f(x) - o“e:' ,1( s il Horizontal: y=1{
(d) Find the critical points of the graph of f (write “none” if there are none) and intervals of increase
and decrease.

9 : AW A | 7 =0 s ftie crifcal nuwber d)
W if x=o =D y=4¢ Critical points: (0, ¢)
-4 O { Increasing: (0,7), (1,+ o)

Decreasing: (-oo, -1) (~1,0)

(e) Find all relative extrema (both coordinates). Write “none” if none.

zo
‘(’_ is a vel. min . (e)
$=q Rel. max: uoue

Rel. min: /6,4)

f) Flnd points of mflectuon wrlte “none” if none) and intervals of concavity.

(f)
/\N\ ’T\qe\f< ave o Fo\ihi{'f Conc. UP: (-1, 1)

o tfleehon dousy CONC. DOWN: (= po,-1) (1,+50)
auce X=t 4 ave wot (ufhe Inf. points: nou <
(g) Sketch the graph of f. Your graph should clearly show all the information you found in parts (b)-(f).
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