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1. Given the function f(x)= 2x® =3x% —36x+14 determine .., [10]
(@) the absolute maximum and minimum values on the interval [0, 4].
(b} the intervals of increase/decrease and local extreme values on the interval (-= , o).
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2. A field of rectangular shape is to be fenced off along the bank of a river. Mo fence is required on the side lying
along the river. IF the material for the fence costs $2/m for the two ends, and $3/m for the side parallel to the
river, find the dimensions of the field of maximum area that can be enclosed with $900 worth of fencing. [6]
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3. A rectangular flower garden with an area of 30 m” is surrounded by a grass border 1 m wide on two sides and
2 m wide on the other two sides (see diagram). What dimensions of the garden minimize the combined area of
16]
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lindrical can is to be constructed with volume 1 #°, Material for the top and bottom costs
16]

4. Aclosed c; M
80 cents/m”, while material for the eurved sides costs 50 cents/m”. Determine the dimensions of the can

{radius and height) that will minimize the otal cost of constructing this can.
{ You may find the following formulas usefil. The aven of a civele with vadins 1 is x 7. The volume af

a cviinderwith radins  and hesght i is 7 12k The suface area of a evlinder, exeluding the rop
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5. While in refrigerated storage 1000m* of apples spoil at the rate of 20m*/month. The September price is $2.50/m’,
and the price increases $1.25/m” each month. Storage costs are $750/month. If the apples are placed in storage
in September, when should they be sold to maximize.profit 7 Fe— 6]
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6. A Sheik is traveling in a dune buggy in the desert 12 km due south of the nearest point P on a straight
east-west road. The Sheik is trying to get to an Emperor’s castle that is located along the road at a point
10 km east of point P. His dune buggy averages 15 km/h over the sand, and 39 km/h traveling along the road.
Where should the Sheik head for along the road in order to get to the Emperor’s castle as quickly as possible?
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Concavity

A function (or its graph) is called concave upward on an interval / if f’ is an
increasing function on /. It is called concave downward on 7 if f’ is decreas-

ing on /.

Slopes of these tangents

are incrEEsg
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I , 1 ’y \\ glow the curve: concave up
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e A point where a curve changes its direction of concavity

s called an i ] E’ .
1s called an inflection point Uﬁ)

If fx)>0then f(x)is increasing,
| soif j"‘[xj:»_[l then fx)is increasing, (
Concavity Test /
(a) If f"(x) > 0O for all x in I, then the graph of f is concave upward on /.
(b) If f"(x) < O for all x in /, then the graph of f is concave downward on /.

Thus there is a point of inflection at any point where the
second derivative changes sign.



Second Derivative Test for Local Extrema

The Second Derivative Test Suppose f” is continuous near c.
(a) If f'(c) = 0 and f"(c) > 0, then f has a local minimum at c.
(b) If f'(c) = 0 and f"(c¢) < 0, then f has a local maximum at c.
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Example:

. e . .
Examine the function f(x)= z* —4x" with respect to. .

tervals of increase/decrease
. Co.ncamt;.r .
®  Points of inflection
bTocal mazimum and minimum values
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Example:

Using the function:  f{x) =

2
x=7

Determine each of the following...

e Intercepts

o Intervals of increase/decrease
s  Concavity

e Points of inflec

e Loc lm Zimum a dm nimum value
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Let's look at homework question... . t
Example: ) . u} EV
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Example: 2

Sketch the function f{x) = x*6—x03. Use the following to help with the sketch:
*  Intercepts

Intervals of increase/decrease

Concavity

Points of inflection

Local mazimum and minimum values



The graph of the derivative of a function fon the interval
[-4 , 4] is shown below:

(a) On what intervals is f'increasing?

(b) On what intervals is the graph of f'concave up?

(c) At what x-coordinate does f'have local extrema?

(d) What are the x-coordinates of all inflection points of the
graph of /?

Determine the regions of concavity and all inflection points for the
following function: f‘( x) ot — 122 43
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Asymptotes

Horizontal Asymptote

The lme y = b 15 a horizontal asymptote ot the graph of a tunction y = fix) it either

lim f(x)=5h or lim f(x)=5h
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Examine the limits of f(x) as x approaches + o0
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There can be more than one horizontal asymptote.

X

Vat+1

Examine the function f(x)=

Examine the limits of f{x) as x approaches *+ o
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Vertical Asymptote

The lme x = a 13 a vertical asymptote of the graph ot a function y = f{x) 1t either
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Sketch the following function:

l-ﬂpkd‘m ?li-\l- (g\
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fix)= 8(1—:2) fix= # S = 16(;57:6)
Be sure to examine...
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« Inflection points
Tiughs syt
it ylol Mol Vanticol
0= = -~ - Tt~
M) Y3 fe el x50
=3 "WN xi-" =D
('?o) - Wony =0-0 -9:\ Bx-2)
G X
nglkc j . o
7, ) 9(X‘1)
F00r=~8(x) PUMESI S e
. x* -y ed
G‘-{i(.\ Valuey: 63\ O\ el Al A %
=10~ ) [T[+]v[an
((l'“) S / | = ')“'
?—”MLMO\X. Leocat Mov, J ‘
1 s, ) /Um?
(Gaeandy to| x| [§* | F
o= IB(‘-‘\ G&)O\ 4 |- + — M
G-m..\ Vehuss -~ ~ [ oy
X=6,0 ( ' \'l' N —
+ |4+ + [y
(. l P

14



Given f(xz) = ='/3(4 4 ), fw

i _f]-T'I-"l T _‘lﬂr—ﬂ'
IEIJ—W and .F[IJ—W~

Find and specify all intervals where [ is increasing; decreas-
ing; concave up; and concave down.

Determine the coordinates of any relative extreme values and
any points of inflection.

Sketch a graph of [, showing all information obtained in parts
{a) and (b).
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1. Consider the function :

4{5x+2)

given f(x) = W

Celcuius 120
Test : Curve Skeiching

Fx) = M
(x+ 2}
arn T Bl5x—-2)
and S0 = {x+ 2)4

Supply the mformation requested in the boxes at nght and
give a careful sketch of £ on the axes below.
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Calculus 128
Tost : Curve Shatching

1. Consider the function fin= 8(1_2)
givenn £15 =y and f9x) = lﬁ(x ]

Supply the information requested in the boxes at right and
give a carefisl sketch of F on the axes below.

X=Zaf . (y =©) y-Inf. (x=s

O_—%_(Fﬁi::) (o= L} Lmdo)c\m
X=S " o ©. Neng
1F5y™M fo fes

ekl (st 4 (ﬁg,ugl:é
)( =0

X‘“’“’ xL T

mego« V= O

{value = 24)

/ —
—8(x=1) = & - xR V€ (g0
> =0, 0 ol I Il Rl 123
Cevbicdd Valwes: {('Oi,“l] =717 [<lz (ﬁL/mm
¥=",0 ) I I e i o
(M(Qv'L) \ mlﬁﬂmm
M: O /B(K\B X b' S
X $ | = [Pown [ Gy cmeem
Cw,woﬂ\Uc«(WS-' - =3 \
X<6,0 ° y Tc//v (Wﬁ?qq
s A\

17



F(x) -

2. Consider the function

fixi=x -2x
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