
LECTURE NOTES: REVIEW OF CHAPTERS 3 & 4
1. A few warm-up derivatives.

(a) Given f(x) = arcsin(e

3x

), find f

0
(x). (b) Find dy/dx if cos(xy) = x

2 � y.

(c) Find y

0 if y =

(2x+1)

3
p
4+x

2 .
(d) Find g

0
(x) if g(x) = (cosx)

x

.

2. Find the equation of the line tangent to f(x) =

1+cosx

1�cosx

when x = ⇡/2.
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Simplify your  answers .

Is
Implicit Diff

f '
G) = ¥3,2 .

e3×
. 3 [sinlxyfilytxy

' )=2x . y
'
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3X -
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So odyz
,

= -

ysm4y)+2x×smLXy)
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,
logarithmic too

.

diff .
7

so lny=3ln(2x+D - lz1n(4+×2) .

my = ×1n( cosx ) .
So yt.ytl.lu#x)+x.ED

Cosx

so tyiytzxt,
- I -4252 .

So
y'=y(encwsD . FTI)

ANI :

soy '=y( 2¥ - a¥ )
gi(×)⇐@sxJ( encwsxtxtn 'D

Ad :

a 't '2It¥K÷a¥)

point : when # E ,y=Y9I"¥T=t=l so
y

. 1=-24 - E)

CE 'D

I¥fgty÷Y.am?eImIjEtusxxs#Aa:y=*+aT+pWhenx=Iz,m=ftTyz)=tslnlY2)Ccose%D2=

-2



3. A paper cup has the shape of a cone with height 10 cm and radius 3 cm (at the top). If water is
poured into the cup at a rate of 2 cm3

/sec, how fast is the water level rising when the water is 5 cm
deep?

4. Find the linearization of f(x) =
p
x at a = 4 and use it to estimate

p
4.1.
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÷
- 3cm

.
Volume of come : V = tz .  IRZ . h

; :

Of use similar

trianswjg,of#.pt#n%afm0omsorn=zoorr=,3on

So V= Is (Toh)2 . h= IF h3
. plug .n - chug :

Now take derivative implicitly
2 = 9¥ - 25 . ¥k or off =qyE

with respect to time t  in seconds :

dhf = 9¥ .
t.ch Ad : The water is rising at

dt
.

a rate of %,
cmtseo when

Know : o¥z= 2
, h=5j want :  In the water is 5cm deep .

=
-

@
translation Use tangent line of

@ Estimation :

fcx ) at x=4 to estimate f ( 4. 1)

Ll4 . D= yt (4.1-4)+2=10.25) G. 1) +2
�1� Findtangentline

point
: (4) 2) = 2.025

slots : fC×)= x
"2

,
ftp.lzxk

m=f
'

(4) = tz . # =t4= 0.25 Note :

@ didn't need a calculator

at#
!

line :

y -2=1 ,
( × - 4) or

@ Flint 2.02484567 I

L(x)=÷
,

( × - 4) +2=14×+1

¥ will use

this version .



5. (a) What are critical numbers of a function f?

(b) How do you find the absolute maximum and minimum of a function f on a closed interval?

(c) Find the critical numbers of f(x) = sinx+ cos

2

x in [0,⇡].

6. (a) State the Mean Value Theorem and draw a picture to illustrate it.

(b) Determine whether the Mean Value Theorem applies to f(x) = x(x

2 � x � 2) on [�1, 1]. If it
can be applied find all numbers that satisfy the conclusion of the Mean Value Theorem.
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× - values In the domain of f so that

f '(×)=o or f '(×) Is undefined .

ggntinuous

�1� check the g- values of endpoints to critical points .

�2� Largest y - value = Max
,

smallest y
- value = min .

f '

6) = cosx + zwsxcs ,n×) ✓ f
'

Is always defined !

= Cos x( I -2sin×)=o And : The critical numbers of

Costo when ×= Tyz
flx ) are ×= 'T , ET, IF

I - 2slnX=0 when s|nX=tz .

That

is
, for ×= If , 5¥ .

ysameslopeastf

intimidating.at#;nmeiaIieawh.p.yqgmfYsYt.k
C in ( a. b) so that ;

f1( c) =

f (b) - f( a)
¥1.2

- o 1
b- a

a b
another possible c

.

f(×)=×?×?z×
,

fkx )= 3×2-2×-2 > So
,

35.2C -1=0 or

f C- 1) =eD?tD2-2G)= - 1-1+2=0 (zc+D(c . 1) =o
.

Thus ,
⇐ ¥ )

l
'

f G) = 1 - l - 2=-2

Only c= - Yz is in C- I
,

1)
.

Hyett : faith.TL#asanf.wsqnjcaI'nknisfhrYIYmmm"

we need to find c sothat fKd= - I
.

[ , ,d .

Or 35 . Zc -2=-1 1 e. -eaodeddOBgnaofagf-



7. Let f(x) = 2x+ 2 cosx on [�⇡, 2⇡]

(a) Find the open intervals on which the function is increasing or decreasing.

(b) Apply the first derivative test to identify all relative extrema. Classify each as a local maxima
or local minima.

(c) Find the open intervals on which the function is concave up or concave down.

(d) Find the inflection points.

(e) Sketch the graph.
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Bootf

'(x)=2t#2sm×=
0

fisalwaysincteasinsmx.NLsignoff,so x=
TENGAH'

2
+ to+  +  +  +Ott Note : horizontal trngenb here

.It
- It 0 g- 31 2 'T

a IT 2 2 -
Since f is always increasing on [ - Tb ZTD

,
f

'

has a (local & absolute ) Beagan of ftT)= -2 # +2

and a ( local t absolute ) Max of f(2A=4 # +2
.

f "
( x)=2ws×=o answer

when x=
- E , 'E , 3¥

Tin cave up on C- Iz ,
%) and

- o + o - o + ← sign of ( 3€ ,
2 'T ) .

f  is concave down on

-1 f
"

( it
,

- E) u(±zs3E ) .

- TI -¥ 0 ¥2 TT 3¥ 2 'T

mfhefsts'm faz ,

- I )
,
'⇐ ,

T }( 3€,3 'T )

[
*

.  •
.

ftp.t#Iitth .qq.I.pt
,



8. Evaluate the following limits. Show your work.

(a) lim

x!0

1� e

x

cosx

(b) lim

x!0

(1� x)

1/x

9. Find the point on the graph of f(x) = (x+ 1)

2 that is closest to (5, 3). Be obsessive about showing
your work in a clear and organized fashion. It is not sufficient to get the correct answer. You must
be able to prove that your answer is correct.
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.II←an±±.xm÷÷s¥
t÷=

a
a-

Let y=L Y
.

So In y=×tln( ) = try
±n÷IE÷i±*a÷xiII÷YI×!

¥99
ftp.secureserver.IE#thrI&II&2amgg

S±td
- • Construct functi

IGWE
,

ana.am#iy=zo..e
.

So Alx)=Zx( 20 - E) = 40×-2×3 on ( o
,

no )

← × a We want to maximize A .

gon
( °P)

Apply First Derivative Test :

> maximum must be absolute ,
because

A G) = 40 - 6×2=0 ALA has exactly one critical point .

×=4gf=2g✓
on the interval C op ) . .

eerie
.fifteen:#III.;;:

so And has an absolute right corner at point

maximum
at ⇐ GF (23°F , 45) .

( The change in sign of A' tells

Us X=20zf corresponds to a

local maximum . This local


