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Anh Denwvatives

A funchon F 1 called an anl dernvative of f an interval L

f F = ) ocall x m L

lt {lx) = 3x?
hen Fl)=x3, §'0) = 2% . G F 15 n anhidervative of {
But §lx) = %3 +1 also has dertvative Q‘lx) -

S F and § are boh anhdenvatives of 1

Aduanj n gonem\, any funch‘on Hix) = X34 C | where C 18

o consland, , 15 an ontidervohve of 1.
Are there ony other Pl

Reall from MVT clags ,we showed that I\Jl

Juo functions have the same donvahve on annferval , then Pnej

roust hfer bj a cnstant.

Thue of T and q are fwo onhdevivahves of § , then Fli)=§'x) = fx)

%, k)= Flx)+ C ,where (s 0 constant .



T W Fasan anhdenvahve Oj\ { onan mleval I, then the most
Tneml antderivahive of f on T s F(x)+C where  C 15 an

arﬁ { var! cons*an{

EX  Find the most jeneral anhidenvat ive of the follownﬁ funch'on9 :

"

c0s X

a) {lx)

I§ Flx) = sinx , then F'(x) = 08 X

]

So an anhiderivahive of 05X 15 SINX

Then the most 3onorol anti derivahve 15 F(x) =snx + C

b 1) = x", n 70

P ), (neNx" _ k"
dx | n+ | (n+1)

Thus  the Seneral antiderivative of f(x) =X 15

N+

This 15 valid Jor n > O, becouse Joy=x" s Aegmecl on

anj wlerval .
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) f(X) = x-“?)

f we put n=-3 mpart (b),we gel a particulor derwvat ve

F(x) = _{_2_ by Fhe sarve caleulation .

-2)
But {(x) 18 not o\efmed at x =0

Thus Thrn A, tells us thal thal the on\ﬁ 3onem\ anhderivative of

{ s X'Q + Con any inlerva)  that doesn’t contain O -

|
Co 3Qnora\ anhy derivahve 1

-4 C x >0
) . in* |

- 4 C x ¢ 0
axg-\ 2 )



Table of Aoh differentiation formulas

let F\ = f ) ql = 3
WM ”“Tg;;cu\ar‘ ardidert Yf\jlve R
cf(0) cFx)

f(x\-»%(x) Flx) + §x)

N\
X0 (n3-1) X
n+ |
\ 005X N X
gk - oS X
Sec? tanx J

L

Ex  Find the most 3enc.ral orthderivatve of
) = a8+ 4K

6[x
5/ 5/4
W AxP X = ax%_ + 2
¥'\6 X6 x %6
Y
3 —‘/g 54 = %
_oax <+ X
Y3 1340
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Then aen\em\' anhdenivative g

2 +

d x 1 N C
3 12
a2
:}/3 5\5/‘2
pLY
_ éxwg \ J_l_,.x ha N c
1 25

Example Find § f £(x) = x{x and »f f1)=2

3 . To{nd £(x) , we noed 1o find the aenem\ anhiderivative

Then » J'(X) =X
3+ L 5/

o ) = x2 = 2x7aC
341 3
2

To delerrome € we use Yhe fac{ hot (1) = l

I WORE -9 =»C=121-12
%, f0) = EU 4 C :

%, Jx) = 0k 8
E B

G extvo condirhon umquelj Jelermjnes the anhdervative



& f'x) = x3, x>0, fN=0, £2)=0 . Ffind $%)

Then f'(x) is #he anti dertvahve of f'x)

% {'(x) = x'%)(i sl = 3_(_’_?_+ C | For x>0)
-244 -2

Then fioding a2 fix) l‘s.‘fmdmﬂ ant dervative of 1(x)

241

f()() ':-__\_, X‘ 4 Cx+D
-9+ |
=”_L_)(_:,_‘_CX+D
2 -
= ___‘_—_\.CX-\-D
X
= -1
Now {(1) = _‘5,+C+D=o = (4D L
- -1
f(2) = _I‘.J,QC+D=O = 2+ D r
C:-\">D=‘.3__
1 4
SO) f(x) = _'_,-_\_’l_x ___3—
ax 4 4
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Recall  6'(£) = vlt)
VL) = alt) = ¢'(¥) = alt)

Ex A Par’rl‘c\e Mmoves N a s’(ra{ﬂh{ Wne and has accelerahion queen bﬂ
alt) = 6t +4 - W% ntha) Ve\ocf*j 5 vlo) = -6 cm/s
and s iathol d{sp)oromen{ s(0) =9Qem. Find +he Poeﬁlbn

function slt)

Sl alt) = VL) = 6t+4

Then aenem\l anhiderivahve 15 V(1) = éﬁ—;% +C = 224 44 C
2

Ac v(0) = -6, vl0)=C o-6=C =ovl)=3+H-6

Ne ¢'(1) = v(t) = 3t2+41L-6

Thep oft) = 313 4 4L -6t +D = Baat’- 6t + D
3 2

As s(0) =@, slo)=D , D=9

Hente, slt) = Ban?-6t+9



B
Suppose. that Hhe M¢oﬁ at a production Jevel of x units per dcﬂ of
some ?mdud 5 al‘ven bﬂ c'(x) = 6.03%2 = 1.dX + 300 dollars

pev unit and total production csts al x =300 unils per daj 5 4 500,000 .

whot 15 the Aailﬂ fixed asts of Prooluchbn 7 How

Sol” Morﬂma\ st 1 the dernvative of cost function g0

Cx) is he antidenvative of margma\ cost

14|
Ten  CLX) = 0:03. x 71 _ 1edX L 300x+ D

At y]

= 0.0 %3 - 0.6x94 300x+ D

Forn the oueston € (300 = 500000
1 4 | )

0.01)(300)° - 0.6 (3007 + 300(300)+ D = 53000

270,000 +(300)” (. 4) 4 D = 504000

b = 50,000~ 306,000
D = )q4 )OOO
6, Clx) = 0:01x% - 0-6x™+ 300 + 194,000



Ex A ball is thrown qum\ with o QPQQd of 48415 | from

fhe eo\cje of o ciff 640 ft above the jrounc\. Find e hel‘ﬂln{ above

the (jrouno\ t cocs later , When does 1t reach s maximum henjhi ?

_ 4%
When does 1t hit the jround {
!
GI"  Nohon 15 verhical . Choose pos{hve direchion upwarol j—o

M hamet the distance above the cjround 5 s(t) and ve\oc\"rﬁ vit) ie

docvoasing . Go aceleralion 1s neﬂohve and we have
alt) = -33 fLlst

Then alt) = V'(t) , g0 onh dervahive 16 vlt) = -3dt + D

To dolermine D we use the foct hat vl0) = 4% .

S, vl0)=4¢ =D = Vvlt) =-33t+48

The maximum ht 18 ceached when v(t) = 0 = ¥ =15

G, glt) =¢'(t) =-3at +48

Aao{n  toKe onh derivative , we 3@\ ol4) = - 168% +46t + C

and ol0) = 640 = C = 640

Go, slt) = - 1682+ 4% + 640



To find when the hall hibe Jrhlraﬂrouno\ yslt) = 0
> 16t + 481 +640 =0

= -16(t?-8, -40) =0

5 t+5)(t-8)=0 = t=-58

Rejoc{ negahvo,eo 1 =8s









