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REVIEW TEST 2
Chapters3(3.1-3.11)& 4 (4.1-4.6)

To prepare for the test, you should:

study all quizzes and dl examples donein class, aswell as your homework from the listed sections.

know how to prove formally the following theorems or properties:

0 Section 3.5
Rule page 155 ( Derivative of sine)
- Rule page 156 (Derivative of cosine)
0 Section 3.8
Rule page 179 (Derivative of a*)
Derivative of the Natural Logarithmic Function using implicit differentiation or using
The Derivative Rule for Inverses ( see page 178)
- Theorem 4 (The Number e asa limit)
0 Section4.2

Corollary 1 ( Functions with zero derivatives are constant)
Corallary 2 ( Functions with the same derivative differ by a constant)

Handout 3.4 & 3.10 — all examples and exercises
Handout 4.1 & 4.2 —dl exercises
Handout 4.6 — dl exercises

know the following:
- thederivative of afunction using the definition
- thedifferentiation rules for polynomials, exponential, products, and quotients
- various ingtantaneous rates of change (velocity, acceleration, marginal cost, etc)
- thedifferentiation rule for trigonometric functions and their inverses, as well as
for exponentia and logarithmic functions
- TheChanRule
- how to use implicit differentiation to find the derivative of afunction
- derivatives of higher order
- logarithmic differentiation
- related rates application
- definition of acritical point
- The Closed Interva Method
- The Second Derivative Test
- Définition of an inflection point
- Thelncreasing and Decreasing Test
- how to graph afunction
- how to find the linearization of afunction at a point

Note: Please check website for Handouts and their solutions.



More practice Chapter 3— Practice Exercisespage 213 (1 —83 odd, 95, 97, 98,99, 101, 103,

127-132 odd, 135 — 139 odd)

Mor e practice Chapter 4:

4.1 — 4.4 Finding Criticd Numbers. Fnding Absolute Minimum and Maximum Vaues of a Functionand

Definition

Graphing a Function

A critical number of afunction f isanumber ¢ in thedomain of f such that either f(I(C) =
f¢(c) doesnot exist.

The Closed Interval Method

Exercise 1

Exercise 2

Exercise 3

To find the absolute minimum and maximum values of a continuous function f on a closed interva

[ab]:

1. Find the critical numbers of f.

2. Find the values of f at the critica numbers and at the endpoints of the interval.

3. Thelargest of the values is the absolute maximum vaue; the smallest of the values is the absolute
minimum value.

Find the critical numbers of each function:

a) f(x)=x5(4- x) d) f(x)=x®(x- 4)
b) f(r)=rzr+1 e F(x)=x"- x 9 g(a)=q+sinq
0 f(z):zzi—il f f(q)=sn?(2) h f(x)=xInx

Find the absolute minimum and maximum values of each function on the given interval:

a) f(x)=x-2sinx, x1[0,2] d) f(x)=sinx+cosx, xi go%a
b) £(x)=v9-x*, xI [-12] e) f(x)=x- 2cosx, xI [-p,p]
c) f(X):x2+§, x1 8_1 E f) f(x)=x- 2sinx,xI [0,3]

Graph each function ( aswe did in class):
d) f(x)=2cosx+sdn’x, x1[-p,p]

(9= 9 (x)=1
O (4=

§|




45 'HopitalsRue  Supposef and g are differentiable and g(I( x) 1 0 near a (except possibly at a). Suppose that

Ixi@gr;f(x):o and Ixi®rr;g(x):o
or that
lim f (x) = +¥ and Ixi®rr;g(x):i¥

(In other words, we have an indeterminate form of type % or é). Then

()
x® a g(x) X® a g'(x)
if the limit on theright Sde exists(oris ¥ or - ¥).

Exercise 4 Find each limit. Use I'Hopita ‘s Rule where appropriate. (i)

If there is a more e ementary method, consider it. (i)
If I"'Hopital’ s Rule does not apply, explain why. (iii)
2 _ e i 0
a lim XL g lim X3 m) |ImQXGX - X<
x®-1 x+1 x® 0% X® ¥ 2
b) ||mxa—1 hy 1im 2> COSIX n lim(1- 2x)§
11 w0 ¥ 0
lime *Inx im(x- P X0
c) XI(l@rp«/_lnx i) 1 0) L!@T(X 1)tan8 ¥
t In2 1 1
o) lim22 XX j) lim xteinx p lime—. —2
x®0 tan gx x® ¥ X®l8Inx X-1g
-2X
o lim x%¢" k)nml'e p lim(- Inx)
X® - ¥ x® 0 gaC X x®0*
-1
f) I|mSm X ) limx®e ” s) limx*Inx
x®0  y x® ¥ x® 0"

Answers
Exercise 1: @) 0,3/2; b) +1;0) 0, -2, d) 0, 8/7, 4, €) 0, /2,1; f) kp /4, k integer; g) (2K +1)p , k integer; h) Ve; i)

Exercise 2 a) abs. min: f —T——-«/— absmaxffgo 5p+J_ b) abs. max: f (0) =3, abs.
2

min: f (2)=/5; ¢) abs. max: f (2) =5, abs min: f (1) =3; d) abs. max: fg—;_\/_ abs. min: f (0)=1; )

abs.max: f (p)=p +2, abs min: fge%g_ %-ﬁ;f)absmin: fg— _—-J_>> 0.68, abs. max:
2

f(3)=>

Exercise 48)ii -2; b) i alb; ¢)i 0: d) i p/g; €)1 0; f)i 1;g) L h)i

_ mz;i)i 0; )2 K iii0;)i0;m)l n e?:

0i-2/p;pi Y2;rn1s9io.






