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Here’s what you need to know to get the perfect grade. _%f A v(\/C)() 8%3F0() QJ\ C% y )
(1) 4.3-4.4 Chain Rule.
(a) T MIica‘ced function as a composition of simple functions. ‘p()() - 9({,\ x) )
= g(h(x), € J(u(,

9= 0noc =L
o hO)= 2Z*—=+| I/.Od):rzc

s, Leibniz Notation and ﬁgvton notagion pre just the same thlng
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(2) 5.1 The First Derivative N “u - 7('7._(' ‘
hoo)> ‘L(\) x)) (a) f'(x)>0 (pagltlve) on an interval <= f is increasing on interval. -7__\) /ﬁ
L _ (b) f'(x) <0 (negative) on an interval <= f is decreasing on interval. 2 Jﬂ J:
- 7) (;)(}() \) O'E)c) f(z) has a local mazxima at[x = c if f(c) > ZWhen x is near c. D ’7Lz-(-/
=9 d) f(z) has a Tocal minima at T = ¢ it ?16; < f When x is near c. a-~ (m
- g ’; e) f(x) has a local extrema at x = ¢ if f has local maxima or minima at z = c. b, (om/l
\ (f) f(z) has a critical value at x @1f 1) ) exists 2) f/(¢) = 0 or does not exist. b

restie \((g) First derivative test c Gdgmk ol L

e Assumption: f(z) is a continuous function on an interval (a,b), and ¢ € (a,b) is a critical value
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e Conclusion 1: If sign of f’(x) changes from + (positive) to - (negative) at © = ¢, then f has a

local maxima at c.
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e Conclusion 2: If sign of f'(x) changes from - (negative) to + (positive) at = ¢, then f has
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local minima at c. C 4 4~ abam2

D P hay ol

e Conclusion 3: If sign of f’(x) does not change at x = ¢, then f has no local minima or local st ot
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(3) 5.2 The Second Derlvatlve 5
N (@) fi(z)= dwz’ this is just notation. -F,()d).: o D _?;;_—; 2y O A T 4= % 2xty (
is concave upward on an interval (a, = x) is increasing on (a, = > 0 (positive)
b) fi d 1 (a,b 1 b f(x 0 ( 0912

on an interval (a,b). d P
(c) fis concave downward on an interval (a,b) <= f’(z) is decreasing on (a,b) < f"(x) < 0 (negative) oL
on an interval (a,b). C iy paartition Numberm :
(d) f(x) has an[mflectzon pomt'at xT=c 1f|1) f(c) exists 2) f"(¢) =0 or doesm 3) sign of f"(z) drange
changes. N Find el weme ool = Y‘QM?L'W,
(e) Second derivative test b Oraue up' L7 x)=2=% _> e = -¥= 2%* S’l\tce,7‘>> o
e Assumption: f(z) is a continuous function on an interval @ and ¢ € (a,b) is a critical value +he-€
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e Conclusion 1: If f”(%) > 0 (positive), then f has a local minima at c.
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e Conclusion 1: If f(9 (negative), then f has a local maxima at c.
e Note: If ¢ is a crltlcal valurg"but

e

(¢) does not exist, then we cannot use the second derivativi

test.

(f) Ex) Find local extremas of f(z) =1+ 9z + 322 — 2® using Second Derivative Test.
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(b) ﬁference between hole and vertical asymptotejex (z) = ﬂgz ;;
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! (a) Given a curve y = f(x), vertical asymptote is §Iime T = a T 1m$_,a () = £ooor lim,_, .+ f(z) =
) = holeat z = -1, VA =2.
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) (c) Given a curve y = f(x), horizontal asymptote is a line y = L if lim, o f(z)

(So there are[at most two horizontal asymptotes.)
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denominator. )For example, Lor> =1 a = ;(Z’-

= Lorlim, , o f(z) = L.
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(d) Find horizontal asymptote for rational function: Divide every term by the highest degree part of z in
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term of e” which is furthest from zero. For example,
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(d) Ex) Draw a graph from given information.

(e) Find horizontal asymptote for rational function containing exponential term: Divide every term by the
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e Domain of f: (—

o f(=2)=1,f(0) =0, and f(2) =1

om >0 on (—oo,—1) and (0,1)

e f/(z) <0on (-1,0) and (1,00)

o f’(x)>0on (—o0o,—1),(—1,1), and (1,00)/

e Vertical asymp?otes atz— landz—=1 { /
o lim, o0 f(z) = 0 and lim o () =0 j ||

(6) 5.5 Absolufe Maxima and minimé
a

(a) Assumption: f(x) is a continuous function on a closed interval [a,b]. Let ¢ € [a, D]
(b) Conclusion 1: f(z) has the_absolute mazima, at x = c if f(c) >
(c

d

Conclusion 1: f(z) has the absolute minima at x = ¢ if f(c)
—
How to find:

(i) Find all critical values of f(z) inside of [a, b].
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f(z) for all z € [a, b]

¢) < f(z) for all z € [a, b] &
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(ii) Compare f(z) at x = a, x = b, and = = critical values. Find z giving the greatest (resp. th

() among = = a, r = b, and = = critical values. That x is the absolute maxima (resp

(iii) Ex) f(z) = 2® — 32 + 5. Find the absolute maxima and absolute minima or .
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