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Unit 4: Applications of Differentiation Jualdil) lidat 1dag) ) Bas )
Lesson Number Lesson Name ol pd
C4-13 Maximum and Minimum Values s ually alial) adll
C4-14 Increasing and Decreasing Functions duabliial) g sl Jiall J) gal)
C4-L5 Concavity and the Second Derivative Test A ABidal) s g jaddl)
C4-L6 Overview of Curve Sketching Gilaiall ay o dale 3
C4-L7 Optimization rtiall 2l
C4-18 Related Rates ot pal) ¥ nal)
C4-19 Rates of Change in Economics and the Sciences polally Byl B padh c¥aa

Unit 5: Integration Jalsill dualdl) 3aa gll

C5-L1 Antiderivatives Alal) dlal g dinial) (use
C5-L2 Sums and Sigma Notation Ladas Jall g £ ganall
C5-L3 Area daluall
C5-L4 The Definite Integral A gdanall Jalsal
C5-15 The Fundamental Theorem of Calculus Jalsill g Jualdil) & ) 4y 30
C5-L6 Integration by Substitution 02 g2l Jalsill
C5-L7 Numerical Integration (Enrichment Material) (4513 dallag) (gadad) Jalssl)
C5-18 The Natural Logarithm as an Integral (4503 dadlias) - Jalsi€ azadall oy & ol
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Maximum and Minimum Values g all g alial) adl) (4-3)
Increasing and Decreasing Functions dgbliiall g 3 Jial) J) g1l (4-4)
Concavity and the Second Derivative Test 400 Asiia) jLad) g el (4-5)

Aaaina g s 13gd 9 A ggn (3 lllal) I (e Lgeagh s Cmy Ll 5 Bl ) g g e oy 5 (O g gl 03
Aagal) cp el (e Ao gana g gl gl S Ldualll 3 gad B ALalS 4 ol gY) Abiad) cunea

First Derivative Applications f(x) (DoY) dlidial) iyl
1) Critical Numbers LAl () Lladh (1
2) Increasing and Decreasing Intervals el g 3 53 <l 8 (2
3) Absolute Extremum — Maximum and Minimum Ay palie — s gualll plll (3

Laie ¢eS Eua ¢ (Aaa Lad Al Jlaa 5,58 1l say ¥ A1) A1) Jlaa 8 Adila JalGS o 14y o) Jaladl) .
wuﬁ, YRR | 3 gad (3348 - Jlaiyl pss (1 e Blgaga S f(c) o f(c) =0
Ggas oibaa <l (S ) d&ﬁ‘i\ i,s.\.,ﬂé P (2

Critical Numbers: They are internal points in the domain of function (so end points are not critical numbers).
Where f(c) =0 or f(c)is undefined, because of:

1) Discontinuity (jump, hole, infinite, oscillating)

2) Non-Differentiable (corner, cusp, vertical tangent line)

vi yi yi Yi Yy
Fe) 0 | (c) is undefined f(c)isundefine | f(c)is undefine flc)=0
f’/'
A /\ Ve |
%" ¢ * ¢ x
(o8 ilas) F(©) =0 (H) 325250 £ F(0C) (c5) a5 s F0) (b oba) Basase o2 f(0) (Bl 0ias) f0) =0
Find all critical numbers in the function f(x) ? D F(x) A A Ll da jad) BUAI syl 4y 2 Y

¢ f Ay el s A8 2 (1o

Jalshobaki.com ‘_,Say.d\ daay salae) AN ol i) Juadl) aaitial) 12 ciial) Slualy Gl il Aoy ) Bas gl 4 jLa
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Find all critical numbers in the function f(x) ? ¢ f(x) A Ay Al bl s (20w

F(x) Lk & all Al syl g 2 Ll
(A999 W ol ATiEAN (5]) A8 e e AT Cua ol (2 AN ABida Uil Jiad Eua ¢ x adalia e (1

» Critical Numbers are found graphically in f(x) from x — intercepts , where represent the
zeros of the derivative of the function or where the derivative is undefined (the derivative does
not exist)

¢ AN A al e aa o Fx) A by Fia pslaal) JSAN g ¢ [—2,00) BN o Ab%aa £ AN (10
The function f is defined on the interval [—2, ) , and the shown figure represents f(x), find the critical numbers
for the function f ?

e — e e . o o o o

— @

e e —

¢ f Ay Al e fax) A gl Jiay pslaall JSallg ¢ [0, 8] 3l o dbTaa £ A (20

The function f is defined on the interval [0, 8], and the shown figure represents f(x), find the critical numbers
for the function f ?

§E=rEsr
RELEE i
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Lsa daad) dae ) o) Jaladl) alag) ady o LIS
. e e A‘) 5 - -
Find all critical numbers? ?ieﬂ‘ X ?:‘5 i o gf Al da al) Bl aa (w

1) f(x)=x+§

2) f(x) =[x +2]

3) f(x) = |x? — 4] \ | /

o
A

4) f(x) =x3+3x

5 f(x) = V4 — x?

A LE ) ARl g pall c el B iy gAY JIgal) B Ap jad LRI Sl e i

Jalshobaki.com Sisdll daan ralae] (G ol Al Juall) adiial) 12 Chual) ciladaly;  Jaliil) el e ) S gl) 4ol
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;aQS)ﬂ\géQUhﬁéi X1, X OSig ¢ L 3)ﬂ\&°ﬁ}ﬁa‘4fﬂmxﬂ§m‘34ﬂ‘ﬂ‘¢"ﬁ

v ¥y

A A A
. Slxp) = f(x0)
fersy o —— fO) = 1
| i | |
Ji%) = | f(xy) F—— | |
I 1 ' X J L
0 X X3 0] x 1 Xo () X Xo
x1 < Xy x1 < Xy x1 < Xy

f(x1) < f(xz) f(x1) > f(xz) f(x1) = f(x2)

Increasing 3. jia 21 Decreasing 4.aqiliia 4314

Constant 43,8 Q14

b« (@, b) GEEN LGy < [q, b ] Audia DA i ¢ f NoY) ABEa 325 Ja B @
v If the first derivative f exists, the function is continuous [ a, b ] , and differentiable (a, b ), then:
1) f(x) > 0= f(x) su3a

2) f() <0= fialma  3) f(x) =0 = f(x) Lk
Increasing

Decreasing Constant

.5 e Ll [—1 G ¢ L GugSaa Ld g B e D3 (f) ashy o
(f)is an increasing function with inverse function f~1 , f~! is also an increasing function

f, g are increasing functions, f(g(x)) is also increasing L5yl e Lyl f(g (x)) R Ol 55 ol g, f < 1) e

Sdugblita Lgub (0 9<i A ) Al g 3y e
Determine where the function y = x* —8x% +1

y=x*—8xZ+1 A g o AN @l (L) 2l (10w

is increasing and decreasing?

¢ g(x) = 2x + cosx ANl LBl g ) 3 <l 5 2 (20
Find the intervals where the function is increasing and decreasing?

Jalshobaki.com <&l daaa 1alae] (A ol jall Juall) adiiall 12 ciial) clualy SualEil) et Ao ) 33 gl da ja
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Absolute Maximum and Minimum Values (sl y palinll) s guaill aidll .
S | F=0 sic gldsall el de hib uad (i) Ldaal) g gualll adl) o
s i lf(d)ﬂ'/i:-é_.-.—d séﬁ,".)sé f A-bJ
) = 0] : . - T o
o~ / \ F(€) = f(x) S 1 f Aall iglaa alic dad & f(0) &R o
\ / ‘ / < € 93 dagtha 38 G (x) U
S ) f@OS @S f A el A f(0) I o
.u_s.a\:f.; s \l‘\z / TR 4 gida § b Uﬂ (x) J
[f(@) =0] Ib/
Aelon (grhs 2B

| [f/(e) db3ad 2] J
s yad dah LS Ay o A JS G B g pually Gl (89 A Al BRI die (5 gastl) ) a5
.. .. .. ...I Ex) f(x)=x3

] y
| 1 : Fa)=322=0 |x=0]| c st
: “T I a‘M‘J‘u'ﬁngﬁéwuoﬂja@ﬁ x =0 Bay o

n X=0 i e ol & 3 5 a1 Ala)

(x) ad JSI 30 Jia A BaY | o Note that x = O is a critical number, but there are no
extrema values for it, and the reason is that the function

v" Local Extrema occur only at critical numbers, when f =0 and when f does not exist

v' f(c) is said to be a local maximum of f if f(c) = f(x) foreach (x) in an open interval
containing ¢

v" f(c) issaid to be a local minimum of f if f(c) < f(x) foreach (x) in an open interval
containing ¢

did not increase and then decrease on either side of x =0

v' Extremum values are found at critical numbers, but not necessarily every critical number corresponds
to an extrema value

gania sl usally laja fase (€) G4 O3 e (5 gual dad B3 f(€) asks tba b 410 o
v" Fermat’s Theorem: Suppose that f(c) is alocal extremum (local maximum or local
minimum), then (¢) must be a critical number of f

y y ¢ — P .
i 1 +/\— C dv— —+ 0o f(x) sl o
los olse 403 P . , e .
@) ? 7N r@<o e Llaa alie f(0) Qaaly <= (oaBlall 2 53 e 6l )
| \/ C des +e— — & f(x) 3l o
\ f@<o i S f@=>0 - +
\ padtaa f I\ P/ s f c
— S s Lhaa e f(e) iy EE (31530 (BT G )
Alaa g gl cud f(€) OB, € o LA Ga fi(x) saiS al 1y
fchanges from increasing to decreasing at c¢), then f (c) is a local maximum.
f changes from decreasing to increasing at c), then f(¢) is a local minimum o * e
If £ (x) has the same sign on (a, ¢) and (c, b), then f(¢) is not a local extremum.

Jalshobaki.com <&l daas 1alae| (A ol jall Juall) adiiall 12 cisal) clualy SualEil) et Ao ) 33 gl da ja
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CED 3 D YWaadl f s dilhall 5 gall) piill ias @
D Jaad (x)d8 f(c) = f(x) 4alha alic (1
D Jad ()& f(o) < fx) Ak s 5a (2

(e s uSallg laa A dilha (5 guad dad JS) (5 gl AT g Lpacdill 038 Jogsi B g Ailkaa (5 gucd 0B anli o

Lla) sic Ailaal) (5 guall) alll an g3y 5 il A B Abllaa (g ay alic ($BaS[ @, b ] o A aally Aaiall Il o

Lalkid ey (b o a g Ak gl) 48k

5N B B ol daal) (5 gasil) Aol W jlie s Allhaa (g jiua gl alic L) (3835 (@, b)le 4 aally Alaiad) JIgal) o

AL51 Llidas A8llaal) o guall) adll Y o
Lgad ad g 5 dl) B Aq ad) alas ¥ JS aad (1
i kY die Alal ad cuad (2
dithall 5 guall A W jual — dilkall calial) & Wi (3

hﬁhdﬁigi&gﬁaiﬂ& Lg.'uéi dag Mg Suay b éi (M)\S)%Qbﬁulﬁ dallaal) syl adll a8 w
Absolute Maximum values are defined if f is a function of domain D and ¢ € D
1) Absolute maximum f(c¢) = f(x) for every (x) in the domain D

2) Absolute minimum f(c) < f(x) for every (x) in the domain D

They are called absolute maximum values, or simply maximum, as it’s also local extrema.
Continuous functions defined on [ a,b] are absolute maxima and minima in that interval. Absolute
maximum values are found at the end points ( @ or b endpoints), and at the critical numbers
Continuous functions defined on (a,b ), has either absolute maximum or absolute minimum
as it is the unique local extrema in the interval
To find Extrema, we:

1) Find all the critical numbers in the interval and calculate their values

2) Calculate the values of the function at the ends

3) The largest of them is the Absolute Maximum - the smallest of them is the

Absolute Minimum

Absolute maximum values exist over closed intervals (both) maximum and minimum. Any of them may
exist on an open or semi-open interval

]
r '|,-" }' _}J T
i TN & y=fx)/
o1 i e N\J=f) : /|
; rall <——— ——> | <€ —» | < t —
00l a ¢ dbx | Oya b x| oya x X
3,88 o dilha jaic dod 6 Ay dilha alic dad (6 dah g dillaa alic dad A e Adai e Ailhae alic 4ad
da gida Oulafa il aie ddlha il ylal) aic dalha Aglaa Ahds wie dilha g hua dad
11U uIC auvdviutt cvau cula vl JWA) — A T T .
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! f(x) = x2 — 9 Ajall Aty s 9adl) adl) aa (10w

(—0, 00) B_adll uﬁ (A
1 ..'I i I | | r'. | -
||'l [y ]
3 3 (—=3,3) 5.4 4 (B
—— — __l—l-
-.n"| (1 i)
3 3 [—3,3] 84l A (c
e L [ [ 1 ik
L 1 r
-ll.l-
\ J
\ /
".x .-__-'
S
.
JL) L

¢ (—00,00) Bl o spadad f(x) == DL (A (2w

Locate any absolute extrema of f(x) = % on (—oo,00) ?

®IN

4.

$1,2] 3,44 A= (B

Jalshobaki.com oSisad) axas ralae| (G ol Al Juall) adiial) 12 Chual) ciladaly;  Jaliil) cililad da) ) S gl) 4ajle
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- =z ws v et Z - - . . -
Tlabatas o Luily as) [—1,2] 5 Adl Ao f(x) =3 Adjall dathal) 5 auall g u.ahd\ asdl) aa (3=
2

Find the absolute extrema of f(x) = x3 on the interval [—1,2]? confirm graphically and analytically?

bl Lt Janal) ad)at (w229 Q) dalhal) g dulaal) (g guadl) asdll 3 (40
Find the local and absolute extrema (if any) of the given function's graph?

A

54+ (2, 5)
A

4+ e =
/ f(x)=x +1,x%#0

- N . 2 - - - . . - - - - e
Al @l il 2 f(x) = ( xl)z adlall (8353 g uils 1)) dllhaal) (5 guadl) addl) (S Baadl ) Jiall) aadid (5w
’ e <
Use the graph to locate the absolute extrema (if they exist) of the function 2

on the given interval? 10T |

4) (~o,)UL®) B) (-11) € (01) D) [-2,-1] |

|
el
I

Jalshobaki.com Sisdll daan ralae] (G ol Al Juall) adiial) 12 Chual) ciladaly;  Jaliil) el e ) S gl) 4ol
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Second Derivative Applications

4) Concavity Up and Down Intervals

5) Inflection Points

6) The Second Derivative Test to Find Extrema

h
i
L]

4+ Concavity and the Second T)erivative Test
B (8 el Jgne) gsban 3 885 el f
L

——

} 1 » X |

T
a b

Y B ke f Adliia f

[ (oais putadd sse) Wghuskas

f ) A 058 LB b GRS ALE £ S e

x

a B a I3

Ay 3 ke f Byl Jia f JiudY 5 ke f Auaddlita f

» For each differentiable f on the interval L, the graph of f is:

is increasing in L

A dandial) culiaadal

f(x)
Jiuly AoV il < b (4

(CilaiN) AN Ll (5

s 3l adl) JL3d) (6

28 AR JLSa1 e 'I'

L uﬂomj.ufu.alS\é\ L A=Yk (1
L Adailia fais )yl L8 Jiud ) Al (2

10y (L) 388 (A f caag liy

L Aol f o f(x)>0
L dudlizie f o8 f(x) <0
ABY Fx) =0

1) Concave upin L

if f

2) Concave downin L if f

is decreasingin L

ISl®

> If 7 is found in the interval (L) and:
7(x) >0 , f isconcaveupin L
f(x)<0 , f isconcavedownin L Mr. Smiley Mr. Trowny el Duh
f(x) =0, no concavity Infliction Points  «ilaad¥) balds
(Adalil) Al Mo 3o g ulaa f Aol Sy ¢ € (a, b) w‘wM\w@u\Mb (a,b) @M(f)us.d °
f(c) =bigaga e f(c) =0 O iland) dhis (c,f(c)) LS 13) dle g (QDlil) cillaed) Adas (c,f(c)) R
ciland) A g3 855l (ins ¥ 13gB Bagasa 8 51 F€) =0 S 8 o
ya YA YA
(x)
h(x) :
{G\r a > #O‘F 6II > 2 o

x= a Ais cilland) dads x= 2 Ais cilland) dads X= a die cilland) dad an g0 Y

= Let (f) be continuous at (a,b) and the graph shifts the concavity at point ¢ € (a, b) and
f has a tangentline at that point, so point (c,f(c)) is an inflection point

= So, if (c f(c)) is an inflection point, then ]=‘(c) =0 or )=‘(c) = does not exist,

=  but not all points where f (¢) is zero or undefined correspond to inflection points.

Jalshobaki.com <&l daas 1alae] (A ol jall Juall) adiiall 12 cisal) Slualy Sualdil) il dayf ) Bas gl 4a e
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¢ y=x*—6x%+2x+3 Al Gl bal&i ada g JhuY g Aol Akl ¢ 58 ada (1w
Determine the intervals where the graph of the function y = x* —6x% + 2x +3 is concave up and
concave down, and identify inflection points?

Find the inflection points for y = x* ? ¢y =xt Al Gl bl A (20w
The Second Derivative Test to Find Extrema ¢ yall) ol Aoy Aol A L) .

wls 1M ce(ab) U8 F(©)=0 s (ab) Pfiddia f Hoask e
Ldas alic & f(c) S8 < f(e)<0 (1

Aaagpad f(o) 2 < f(o)>0 (2

.ol ail) il Jany ¥ IR LIV B ¢ f(o) =i 5l f(0) = 0 cils 1)) il >
v' Assuming that )=° is continuous on (a,b) and f(c) =0 foreach c € (a,b), then:
1) )=°(c) <0 ,then f(c) isalocal maximum
2) )=°(c) >0 ,then f(c) isalocal minimum
v Note: If j=”(c) =0 or j=”(c) = is not defined, this test does not return results for extrema values
¢ f(x) =23 —3x2 +4 Al g guall) 4l sy LG ARl asdin (1w

Use the Second Derivative Test to find the extrema of f(x) = x3 —3x%2+47?

Jalshobaki.com Sisdll daan ralae] (G ol Al Juall) adiial) 12 Chual) ciladaly;  Jaliil) el e ) S gl) 4ol




Page |11

[—6,4] 358 e ddaiaJigs h(x) «

PAIEN @l jad) Jash il 08 CR(X) ¢ gl(x)

Lty ALalS @l juadl dlalids Adin)
flx) o1 (1w
b Lad

gx)
¢ f(x) 0a S Ol

A

4
4

~
J

gx

)

N

sJA Adlal) dade jads o)y
Concave Down Intervals

1 Adlall Ay jad) aldil)
Critical Numbers

Ad)all COENY Jalds gas)
Infliction Point

+

Lugiline ) Waie (83 ) el )
Decreasing Intervals

I 1 Adlall Ay jad) aldil)
Critical Numbers

B Jie AdJal) Ladie ¢ <5 Al <l yadl)
Increasing Intervals

AV A hade jals o g

Concave Up Intervals

éjm hlll(z)

I Aad Al i da g il x Aed | S Al lasic ang 3 x Aed

Aulaa U.A.Ec
Value of x where the function
has a Local Maximum

Y Al dade jads ey
Concave Up Intervals

48la, P
Value of x where the function
has an Absolute Minimum

AV DAl ade el o) b
I Concave Up Intervals

Jalshobaki.com <&l daaa 1alae] (A ol jall Juall) adiiall 12 ciial) clualy SualEil) et Ao ) 33 gl da ja
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el L g(x) 9 fr) e pudl (2 0

/1 e b
F(x)/i\ A f(x) Al da jalf baladl) 4

de f(x) Al ddaall 5 hall daddl) 2
J (%)

—

=
Il

—
Cenll

F(x) Al a5l < 38 3

N

N
-

-

\i

w

NN

=N

F(x) Al (aBlith) <) 38

’ SV Fx) Aall jzi ) b 5

JELS f(x) Aall il <) b 6
A f(x) A D) blss |7
X = SDIEN Akl f(x) ¢« g(x) oAl 0 eS (x) — Aad gl ic 8

o e dylaall (5 gualll adll) £ 43 Lad ¢ g(x) DA da 2l LA x =4 9 x = 0 blail) cils 13) .9

¢da Al Jalail)
Jiu g(x) Al aks o) 58 11 LY g(x) W ki 5 10
A0 g N oY) ABLE 5L o )
Va - " (bﬁﬂ\) 42831 ) f(x) (ade jglaall JSad Guu (3
e _d_-_"'-x_ p 1 He S A . .
P S rAllil) Jag ) (g8a3 AWK L m,n,p} O (ke
\ k _ Use f(x) to find the point (points) from {k,I,m,n,p }
\"N. e f
- 2l Which satisfy conditions below:
Oy i = -
A) f(x) and f(x) are both positive (+) ? C(+) R flx) 9 fx) GrdSBLA QeSS Ol (A
B) f(x) and 7(x) are both negative (-) ? ?(_) R.ALH 7(x) 3 f‘(x) Cra JS BLE) (eSS ¢ (B

C) f(x) is negative and f(x) is positive? ¢ (+) dan 50 7(3;) 3 L&) 5 (-) ddla f(x) L) Gesi o) (C

Jalshobaki.com Sisdll daan ralae] (G ol Al Juall) adiial) 12 Chual) ciladaly;  Jaliil) el e ) S gl) 4ol
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L Adals @l jpall Jaldi J) g

by e [0,m]  d f(x) = sin2x < (1os

A) Critical numbers il LG (A

B) Increasing and Decreasing Intervals )
o=t g 4 53 <Nl (B

dalhall g dudaal) dyéﬂ‘ﬁﬂ\ (C
Jiu¥ g ey il el (D

C) The Extrema, Local and Absolute

D) Concave Up and Down Intervals

E) Infliction Points CillaaY) Bl (E
qui Al e (Gualddl g a ) g Gl (g al) o da jilall g ALl 4 ) ol Adia) g Anluadil) QUK ¢y jlai adY JEIL &5
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(4-3) pv oIl g JaS e

S8laral) 5 il 8 f(x) = 2;1 A)all Gaa g o) Aalhall g gualll P | g E PR R N g I g P | JPRE S (1o
< 2 <
Use the graph to locate the absolute extrema (if they exist) of the function on the given interval?

3 s [
HEODUA)  BLD 0D |55 F

e Y 5l ol s s ) Adaa palic dad Jlay oad) asadl A a3 Al LRGN elth ey 35 (g As sall el 2 (20
Find all critical numbers by hand. Use your knowledge of the type of graph to determine whether the critical
number represents a local maximum, local minimum or neither?

A) y=x*+5x—-1

B) f(x)=—x*+4x+2

Jalshobaki.com Sisdll daan ralae] (G ol Al Juall) adiial) 12 Chual) ciladaly;  Jaliil) el e ) S gl) 4ol
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C) f(x) =x3—3x%+6x

D) f(x) = x% — 4xi

X

E) f(x) ==

F) f(x) =3 (e* + &™)
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x’42x—-1 , x<0

G)ﬂ@={x14u+3, x>0

x? - 2x x<2
H X ={ ’
VIO =g xs2
sinx , —nmn<x<m®m
D f(x) _{ —tanx , |x|=>m
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! 13) 4 e Ao jial) J) gall (B o agea |
i_&,mlhsmsyeiu&msu
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Find the absolute extrema of the given function on each indicated interval? $3Uazall 3 yidl) ‘_,3 dalhal) 5 gualll Al 2 (3

A) f(x) =sinx + cosx , [0,2m] En]

B) f) =e™™ , izl [0,2] , [-3,2]
) f(x) = tan™(x?) , [0,1] ., [-3.4]
Sketch a graph of a function f such that: 10ss G () ala (e Jiad e (4
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fa,biadlad y =3 aic Llaa s padadgx =1 wighauakcwl.gi f(x):ax3—bx2—9x+15 :ﬂ\m(sw

The function f(x) = ax® — bx?* — 9x + 15 has a local maximum at x = 1, and a local minimum at x = 3,
findaand b ?

ge) il Lag 8a g gall dxlaall (g gaalll all) a2 L el (€) & f(x) = a3+ cx + 1 (60m
f(x) = x3 + cx + 1, where c is constant. How many and what types of local

extrema are there? (Your answer will depend on the value of c) (€ %at o dila) Mdadu 13La )

b Las i e () W F(2) = -5 « F2)=0 « f(2)=8 o1 (100 (70s
If f2)=8, f(2)=0, 7(2) = —5 , does the function (f) have a maximum value and what is it?
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a<c<bgni cdiaddis i adi, fla) <0< f(b) oSy [a,b] sl A GEEN A £ ils 1Y) (8o

(b iyl Al i) Al Bl pdiied 10B))  © F(€) = 0

If f is differentiable on the interval [¢, b] and f(a) < 0 < f(b), prove that thereisac witha<c<b for
which f(c) = 0. (Hint: Use the Extreme Value Theorem and Fermat’s Theorem)

y=f@=x*+1
y=gx)=Inx

gt (77T e it § gims () SR = f(0) - g()

— s al) Aadl) 383 Y (x) 2 & Qlakiliny ¥ { & o s Ly Sl auaf (90

Cf) =241 o) sia Clabaal) ()98 o (Alalal) (e day 13l Ll i g
y=f=x do not intersect. Find x to minimize f(x) — g(x). At this value
y=9x) =Inx
y=f) . . .

are parallel. Explain graphically why it makes sense that the

y=9gx) — o mm mm = = —
A

Sketch a graph showing that {

of x, show that the tangent lines to {

tangent lines are parallel?

T“?M

=
o
n
e

r——
1o
L.
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Find (by hand) the intervals where the function is increasing and decreasing. Use this information

to determine all local extrema and sketch a graph?

A y=x3-3x+2

B) y = (x+1)3

x%2-1

C)y=e

D) y=In(x?-1)

(4-4) ooVl (o JeS (e
e waad B cila glaal) 0da andiiad) (Auablita Lgsd ¢ oS3 Al Cul 5l g Byl Fia AdNa) Lgud oS3 AN <l 58 Loy aa (1
oSl O AN a9 Aadaall (5 guall] asdl)

\

o

A

\J

o

Lol
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el e ol Adaa (g jhia i ealie Ll o Banly S il 1Y) ARLAAY LS) adiial g da ald) SaeY) aan s (20
Find (by hand) all critical numbers and use the First Derivative Test to classify each as the location of a local

maximum, local minimum or neither? '
A y=xe?*
(0.5.0.184)
- 1 o
B) y=sin"1(1- 1 2
y - xz
2 0 2

C) y=+vx3+3x2 .

ol
[\
-
o
=
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0 f3)=0

Fo) <0 o {iig

fX)>0 & 0<x<3

D) f)=0 , f(1)=0
f)<0 & x<1
fx)>0 & x>1

4) fO=1 , f(2)=5
=< x<0

F(x) <0 & {x>2
fx)>0 & 0<x<2
B) f(-1=1 , f(2)=5
= x< -1
Fx) <0 g {x>2
fX)>0 & —1<x<2

)

, f-1=0
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Sketch a graph of a function with the given properties:

fO)&rad | f3)=0

lim ) =2

14 Gaibadlly Aalt Lty Siiad sl (30

, F(2) =8asnse

£(0) 335250 &

Jalshobaki.com Sisdll dzaa 1alie) (SN (ol ) Juall) adiial) 12 cisal) clualy

”’\

|__|||||_|:|'|| L]

||||||||||||\.||||

X

I|I|I|I|In

-
— o

'
[FRE

T||||T||||'T||||ETJ||||h|L||=JIo‘||||LI

-z

%ﬁ_ﬁw
|
[
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X

=7
vaz +1
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$daBlita ol Byl Jia (eS8 Cl B3ag ¢ sinTlx AV Jlaa SH (50
State the domain for sin~!x and determine where it is increasing and decreasing?

Find (by hand) all asymptotes and extrema, and sketch a graph as_) & s sl aill g c &8 Lo ghad 4818 gy 2 (40

'}

Y

Suppose that f and g are differentiable functions and x =c is a critical number of both functions.
prove that the composition f o g also has a critical number at x=c¢ ?

(1. 7/2)

)

. ., _1(2 - . ep s e . .
State the domain for sin~! (; tan™! x) and determine where it is increasing and decreasing?

o mew T e ew P . _1(2 _ o
adillia ol 534 530 055 0 sing ¢ sin ! (Ztan1 x) dias S (6

2K

A 4y aa g feog ﬂ\ﬁ\%ﬂé\dﬂ\w\mcﬁ.\m Kob ab(ém‘i\)d&mﬂoﬁgﬁoﬂ\dgjfai&ﬁuis(7u-u
fx=c AAGGJA.\A:
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(4-5) ooV oo e (e

feilaniy) L& ada g JhuY g Aol Akl ¢l 8 ada (10
Determine the intervals where the graph of the given function is concave up and concave down, and identify inflection points?

A f(xX)=x3-3x2+4x—1

B) f(x)=tan'(x?)

0) f(x)=xe™

S0laal) (5 gualll Al yyanil AN ARl LR addiad g Ay jadl AacY) 3 (20w
Find all critical numbers and use the Second Derivative Test to determine all local extrema?
A fx)=x*+4x3-1

Jalshobaki.com <&l daaa 1alae] (A ol jall Juall) adiiall 12 ciial) clualy Sualdll) cilidat 1dag) 1) 3as ol dajle
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x%-1

X

B) f(x) =

Determine all significant features by hand and sketch a graph? S ibn Jia ) &3 L gy dagal) &l Jaaal) g A (3w

A) f(x) =xInx o
5
4]
3]
ol
1]
-1 0 1 2 3 4
11 (0.368, —0.368)
v

B) f(x) = x|x|

-2 -1 o] 1 2
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0) f(x) = x?|x|

- N W b~ O O

A Gaibaddly Lily Sl an ) (4w

=] -

A) fO=2 , fO)=1 , f@®O>0 xd

2.5

]=’(x)>0 ,Vx<0

}=’(x)<0 Vx>0

B) f0O=0 , f(-D=-1 f(1)=1 =
f)>0 KW x<-1,0<x<1 E
f)<0 & x>1 ,-1<x<0 -'5'_'d'_'3'_'a1_£ "_.'ﬂ'%'z';'i"f',
fX)<0 & x<0 , x>0 45

go)<o <« f(0)>0 5 f(0) =9(0) =f(0)=g(0) =0 . (x) pf I (i « g 5 f I (S
C ) <g) d f(x) > g(x) < L Joa Al (Say e GSY) b Jualilly Gisld

If f and g are functions with two derivatives for allx, f(0) = g(0) = f(0) = g(0) = 0 and 7(0) >0,g0)<0
. State as completely as possible what can be said about whether f(x) > g(x) or f(x) < g(x) ?

Jalshobaki.com Sisdll daan ralae] (G ol Al Juall) adiial) 12 Chual) ciladaly;  Jaliil) el e ) S gl) 4ol




Page | 27

locations of inflection points?

Estimate the intervals of increase and decrease, the locations of local extrema, intervals of concavity and

O 1Y) Callan iy Jaldig &l <) 38 g dutaal) (5 gacll) sl é\yj Y= B [PRW et (A I (60

Ny —
-~ & L *
\ 20+ | \ 204 f(x) | 1 20 f(x) i
II | = II |' - || 1 |I
| T | | T | ! |
|| [ ] 'I [ [ ] ', Il
\ 1o+ | \ 1o | \ 1ot f
\ II-' \ | II- -'.
1 T I|l.I T .]I I'... T -I.
f . - 1 ] 1 i 1 1 ] ] ! 1 I f i 1 [
LEERS e B EE A =7 5
2] L] 4 L} (s
— L -
n | |
| | n
n | |
n |
n n
| | n
j— | | | | n | | - | | n | | - | | n | |
u — n — 3 —
v ¥ . d
v . F ) h v f(x)
I f II
5__ IIIII 5__ IIII 5__ IIII
f [ | J,-'I n . " . .
P oage g pe o eme — t t —x
T — i T T i it _Il Lt ] _2 2 I 4 u == 2 4
] e " —1o4-
(K ¥] - I 1o . 1 _
——
| | n
L ] n
| | n
| | n
n | |
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el G giinlg c f(x) = (2 —4)? — 6 Busall o GRS (S x* — 8x% + 10 A G g (T
Sx=+42 Segdiye —6 A f — k) )

Show that the function x* — 8x% + 10 can be written as f(x) = (x2 — 4)2 — 6. Conclude that the absolute
minimum of f is —6, occurring at x = +2 ?

: ialal Laie oS Al LAY ey y = f(x) Al d&ida asdiu) (8
f : ! y=f(x) ¢

y=(x-1%*x-2) SOl b (C Llas 5 2a (B dolaa alic (A
Use the derivative of the function y = f(x) to find the points at which the curve of f has:
A) Local Maximum  B) Local Minimum C) Infliction Points y=(x—-1)?%x-2)

a,buébéeésleéhgﬁl\wj x=4 A.'xca.:\.\;a@ﬂa y:f(x)=x3+ax2+bx Z.Jm\u.'uidolsss;(gw

If the function curve y = f(x) = x3 + ax? + bx has a local minimum at x =4 and an inflection point at
x =1,thenfinda,b?
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