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% CHAPTER 3: REVIEW

Lnderstanding: Ci;m&p%? Definitions, Formulas
Refer to the listed pages to review the concepts. definitions, el formulas in this ¢

Section
3.1 The definition of the derivative
The derivative as a slope predictor
Differential notation for derivatives
Average and instantaneous rate of ¢change OF 2 fumtson

hapier that you need 1o understand.

Pages
106
H6
J108
109110, 114

Position function; velocity and acceleration .. . - e Lo 112-114
3.2 Operator notation Ior derwamm 119
The power rule: D" = nx"” T ., 120, 126, 139
Linearity of dlﬁenmmmn I {au + bz') =it -+ !ﬂ R e
The derivative of a polynomial L123
The product rule! Dy (uv) = u'v 4 uv’ . .. i
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The quotient rule: D_(Li R ;M—L 126
: : dy dy du
3.3 The ¢hain rule in differential notation: If y = u(x) then —= = — 131
dr " du Cdx
The chain rule in functional notation: D, f(g(x)) = = fglx))g (1 =132
The generalized power-ru!e: Do = nu"! :;” 5 134, 140
3.4 The definition of a vertical tangent line i 142
The continuity of differentiable functions . . 143.
3.5 Madximum and minimun values of a function en a Lloxed mtenal 14T
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Local and global (absolute) extreme values . 148-149
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The secant-cosecant derivatives: D, secx = secx tanx, D, cscx = —CsCX coty ... 172
~ Chain rule forms of the trigonometric differentiation formulas .. 173
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The chain-rule exponential {lmmztm.. Det =ehlin 184
The general logarithm function logu x and laws of Togarithms . 1835, 187
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Differéntiation of inverse Hmctmm —— : C e e
The natural lugzm‘mm function In x: its derivative D, Inx = —- ! . 188-189
! e e I du i ]
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The process of logarithmic differentiation ik 4L
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CHAPTER 3: REVIEW (Coat&muﬁd)-
_ Objectives: Methods and T ea:hmcgum
ka the listed problems in mr,h sec Hon 10 practice the me’zhnda and technigues in thrs chapter that you need to master.

Section : : _ Problems
3.1  Using a differentiation rule to dlfferentxate quadmm e i e 8. 9
Applying the definition of the derivative to find f"(x) .. e b et S Tl
Finding when the velocity of a moving particle is zero . s e B B 25.29.39
Matching the graphs of a function and its dmvatw et e R SRR b IR
Calculating the rate of growth of a. populdnon e B S RS e
Calculating rates of Lhmgu i1 geomelrie SIMAtOnS :x o e G bl coo 0 A5.47,49
3.2 App‘._iyi.n_g_gen‘eral differentiation Tules to find devivatives. ..o 03 3, 9,11, 15,19, 21,
' b : _ e ] 27,35
i*u}dmg tangent lines o ﬁmph@ S , R b o 43,045, 49
Calculating rates of change in geometric mtumonx i HheEa Saduai g e
3.3 Usingthe chain rule to differentiate functions . ... e e i 3,509, 13, 15,23, 25,
. : _ 29.33, 35
Calculating rates of change in geometnic SIuatons .ol e i i 49 '51 53,57.59
34 Using rales to differentiate algebraic functions . ... .o 0e RIS O o 5,9,13,17.21,23
; 49. 35, 41
Finding tangent lines to graphs of algebraic functions ... ... ... AR s T 4R
Matching the graphs of 4 function and its derivative . ... . 1. o0 oo o 57,59
3.5 Finding the maximum and minitum values of a fumction define edona. ... ... ... 5. 7,1k 15,19, 25,33
closed interval 35, 37
: Matching the gmp.hs of a function and its éi(-:rivmive et g e e e
3.6 Selving applied maximum-minimum problems. ... ..o 03,5, 7011 17,21, 23,
3 : 27,31. 33,45
37 Calculating derivatives of trizononietric fumehons . ..o BT830 18,20, 27,
L ! ! : 35,39, 45,47, 51. 53
Finding tangent lines to frigonometric graphs. . . . . . SR o S b sl T U
Solving triconometric rate of chiange problems . .00 L s oo s i el 19, 77
Solving wigonometric maximum-minimum problems ... oooovo oo 079,81, 83

3.8 Calculating derivatives of exponential and logarithmic funetions ... ... ... ... 5.7, 10,15, 19,23, 27
= ; . : 29,31,33

Applying laws of logarithims before differentiating . ..o o S 39,41
Finding a derivative by logarithniic differentiation i1 T v e b b i e e 49, 51
__ Findingtangent lines to expenential graphs ... ... .. : BRI R o D]
3.9 Finding derivatives and tangent lines by implicit di ?”Fueuuatmn I N BIIE R o ook
¢ Solving applied relatéd-rates problems.. .. TR i o e et e 27 39,41,43,45,47,
: e : B - 31,53, 55, 61
3.10 ¢ Applying Newton’s methiod 10 find a solution of an equation . ... ... ... 3,5.9,15,17,27,33

MISCELLANEOUS PROBLEMS

Find cly fely in Problems 1 throtgh 35, B 12, v= 2+ 1 T
b S o R —a)? :
j 5 '_‘y"m s S i 2 ;P:' &= x ; ;. i 1
X - 13. \,‘ e where = e
. 1 : i 1A 1k
3, ¥ AR 4, wi= (a4 40 g : : gy
: NS . ; Sl D4 af e sint i5, ¥ :’-(;\EJF &2;\-) :
Sy (e 1730 20 6 v 16. y = /3% ~ d4x2
; AL . .
; [ 17, v = ——. where w=+x+1
Torozm (3,\'-— F) 8. v= w—1 ; : ;
e 18: v == §in(2 cos3x) 19 x% =ty
9, xy =9 14, 20, §= /1% sin/x 20y =y +v2+ V3x
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o | CHAPTER 4: REVI&:W(Fommued)

Objectives: Methods and Techniques
Work the listed problems in each section 1o practice. the methods and techniques in this chapter that you need to master:
Section Problems
4.2 -Ealeulatingdifferentials of functions——— . . T T P TP R o ery e o
#® Finding linear approximations to functions . . . .. R
Calculating numerical linear approximations . .. ................... s S 25 31,33
At yhf-‘*ctiffemnnalfmmmmmwmmﬁ—“—m—=-w»’.cr.-vn“ T RTIPD “,éj_, 43,49
4.3 Using increasing-decreasing behavior to match functions and graphs, . .. L il
Determining the 'incs‘easing-decreas.ing intervals for a function . ... ... ... 11,13, 19,21
Checking hypotheses and conclusions for Rolle’s theorem ... ............ ... 27,31
Checking hypotheses and conclusions for the mean value theorem ... ..., ... 33y 35
4.4 Using the first derivative test to classify critical points .. ... ................... e B3R 28
Solving applied open-interval optimization problems .. .. .. ... .. .. +31,-38, 35, 41,45
4.5  Using behavior at infinity to match functions and graphs.. ....... .. .. SIS
Finding critical points and mcreasinmdecrea‘;mg Behabitor: .0 Ll : 94 bl
w=blotehing-graplts ol BIVEN POIYTONIAS e R399
4.6 Calculating higherderivatives. ... i i, ; o I
Finding critical and inflection points .. B el SRR

Applying the second derivative and mﬁecmon pomt tests.
Using concavity and critical-inflection points to sketch gtaphs St
¢ Matching graphs of functions and of their second derivatives . .

4.7 Investigating infinite limits and limits at infinity .

2 Using asymptotes to match functions and their gld.ph% i
————+=Sketching graphs with extrema, inflection points, and aaympmtes-, ;

,X./

4.8 Applying I'Hopital’s rule to the forms 0/0and 00/0c .%o oo oL
- 4.9 Applying I'Hépital’s rule to the forms (- oc andoc —po ..,
Applying I"Hopital’s rule to the forms 07, oc?, and 1°)

0. 33,35.47
63, 67,75
..... JTHT9
. 19,21, 25
+..35,39,43,47, 49
.3 9 13, 10, 25 29, 33
7\9 13,
1, 23,31

lu

é%;g MISCELLANEOUS PROBLEMS

i Problems I through 6, write dy in terms of x and d .

1.y ={dn— 22" 2, p=8%/5T1 0
x+1 JI Dt
F i 4, ¥ = sina®
x -
s X
e 6 pomm e
! §in 2x

In Problems 7 through 16, estimate the indicated number by lin-
ectr approxXimation.

7. /6401  (Note that 80> = 6400,

I
& 1.000007
9. (2.0003)!°  (Note that 2'" = 1024.)
10. /999  (Note that 10° = 1000.)
11. /1005 12, V&2
13, 26%2 14. /30
15, J17 16, V1000

In-Problems 17 through 22, estimate by lineqr approxinvition the
change in the indicated quantity.
17. The volume V = s* of a cube, if its side fength s is in-
creased from 5 insto 5.1 in,
18. The area A = mr* of a circle, if its radius » is decreased
from 10 cm to 9.8 cm.

19. The volume V = %xr* of a sphere, if its radius r is in-
creased from S emto 5.1 em,

20. The volume V = 1000/ P in? of a gas, if the pressure p is
decreased from 100 1b/in.” to 99 Ibfin.?

21. The period of oscillation T = 27 /L7732 of a pendulum, if
its length L is increased from 2 ftto 2 £t 1 in. (Time T isin
seconds and L is in feet.)

22, The lifetime L = H*/E™ of a light bulb with applied volt-

age £ volts (V), if the voltage is increased from 110 V to

111 V. Compare your result with the exact change in the
function L,

lf the mean value theorem applies ia the finction f on the inter-

val [a, bl, it ensures the exisience of a solution ¢ i the interval
(a. b) of the equarion

File e M
A b —a

An Probleins 23 through 28, a funciion f and an interval [a. b]

are given, Verifv that the hypotheses of the mean value theorem
are sarisfied for f onla, b]. Then use the given equarion to find
the value of the number ¢.

23. fx)== i —~ l: {1, 3]
X

A floy=vi4x—4 [-2,3]
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%% CHAPTER 4: REVIEW

Understanding: Concepts, i}r*?w ions, Resules j
Refer to the lmmd pages 1o review fhe concepls, de?ﬁmimm, ani /{)rmu/as in this chapter that you need to ;mder?mﬂd

Section e o i ' : : Pages

4,2 —The meremaﬁfﬂvmd the- {L;ifef%mml ey et 3 fﬁl}c&mn ez f 8 B p e e e e e
The linear approximation formula . e R e s i 228
The linear approximation to j{x) near rhe pmmx = L e s S22

A B RE AR O V- BITOER s s T T e e e 2D,
The-error-Ay—dy-in lmear-appmxama{mm S S R SR e I e R
DifferertiatiomTates trrdifferentialform. .00 o s el 0, 2312230

4.3 Increasing functions and decreasing functions ... .. o e 235
- Geometric interpretation of the mean value theorem. . ... . .. s el S OB
ROl eSO i DG T Te L i sh as i i bl PSS i O R
Statement ane-proof of the mean value theorem., .. ... ... ool oo ... 237-238
Constant-funcrions and zere derivatives——— et T T T 0 s 236
Frnctions-with-equal dervatives ——— e T T e A
Significance of the sign of the first derivative ... ... ... o b e D 2AT
4.4 Distinction between local (or relative) and global {or db%ohl te e\trema} R e dh AR
The first derivative test for local exirema. .. .. ..., .. ey @ sl e (_247'
Open-interval maximum-minimum problems . . i her i s b 0 249
The first derivative test for globalextrema. ... ..o 282
4.5 Steps in graphing polynomials ... . Sl e s S e e D
| Behavior atinfinity . ... .. R e e g Vo e
~ Critical points and mcreasmt*/d%reaﬁmg buhavmr el e e e
4.6 Second and hwher derwatwm of functions .. S B 2066
'\Iha\&i_gmﬁ@:mc%f the sign of the sécond AetRbgR, o e 267268

./ bending downward and bending upward Ll ‘
The secm}ddeanatwetestfm e e S TR
The definition of concavity on an mte 11,“. e Ll e

The test for coneavity ... .. ooooo O R e 1
The definition of mﬂccnor; pomt‘; .aud l;hé: mﬁecuon psmt Eest ........ i ey )
Use of inflection points in curve-sketching . ... ... oo o S
4.7 Inﬁnitelimitsoffvncﬁmn....:.‘ o e Beinen el T B e 2 DR
Vertical asymptotes . . e o e s s L e 2R
& %Limnsaimf‘mtv——matm a5 x ~ £OC B S i s s
."\ ?Hcmmntdl asymptotes . . it e i L s e e DR
/if' Curve-sketching strategy puttmo it dE? wgethm gl ot g el
¥ '~/ Slant asymptotes . i S HenTL RS
' 4.8/ L Hopital's rule :tzld i%m mdeienmnale fmm 0/0 v e T e L L R O
2 : The indeterminate form ocfoo. ..o ... o b E e L e g T e R
; The order of magninide of expt;ment]a[ and lo Lri.thmi.c fUnCUOnsS . oo Lo 296298
49 ‘The indeterminate forms 0 00 and 06 =90 .. v vy voviin by i sy v e 00 00 301-302
The indeterminate forms 0%, 2c?, and 'i‘i“"“' P L e So303

The number ¢ as alimit .. ... AR N Sl Sl S



