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FORMULAS AND TIIEOR'EMS FOB N'EFERENCE

I ,io29''1-gos20= I

t+l$n2C=l*r20

1 + cott, = ?tc' 0

sia(-0)=-sin0

cos(-0) = coe 0

taa(-O) = -ta'a0'

ds(f +,) = aia / cos B * sir D coo z{

sio(/ - B) = siaAcosB - airDcoc/

coe(:{ + E) = colAcoaB - sia i{silI

cos(A - A) = cl,s A cPe B + sin .,{ sia E

11. sia 2, = 26ia0co80

L2.

13.

14.

15.

16.

17.

18.

elol2e = *st g - d* 0 = 2cos2 e- 1 = I - 2ril2 c

rin 0 1

tao0=6m=6[3

)

2.

3.

4.

6.

o.

7.

8.

9

10.

cos0 I
cot'=75;5=66

1
s,o = Gi

"sc0 = fii
1

FOBMI'I,AS AND TflEOREUS

ta(a- = sin 0

Itt--
\2

co5

8rn

0)

0 = c-c8 0

116

I. Trigononct ric Formular

I



II. Difierertiation Formulas

I fr@\= 't'"-r

{uo= Is'+g!'

d I l\ sl'- Js'
d" \g/ s2

{;toall = !t(s!))s'(t)

S{rio ') = "*"

{f*O= -gias6.

7 (ta.a a) = aec' c
d

dz

,

3

4

5

d
8 E (coto) = -csc'e

o {@"t)= s€crtatra

d
10. (cac r) = - csc t cot t

dz

11. f{"")=o'.{

!@1 =o'lac rt't2

fo"
1

13. .X

d
11. E ( Arcsin a) = ffi

d
15. ( Arctan z) =da

)

I

1

iTr

I

tb.

R (aa* G,
\\\ "\ 

-'
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I I
I
I
I
I
I
I
I
I
I
I

o ils = a,s*C

x^dz=*+C, a*-l

1a"=ulrl +c

2t i!5=c'!C

t o", *= tn locz - cot:l * C

t*'.ila=tanx*C

| ,*r^" ilx -- s*x * C

l*'.ls=-cntxlC

| ,"", *t. fl,s = - r'rlcx * C

!t*'rs!2=tztz-z*C

t#=l*tt(i)*"
l#=Arcsia(i)*'

ot b=
o' +clao

lnzdz=zltx-x*C

cogc dr = ein c * C

tra,x dx - la laecal + C or -la lcossl + C

crltsda=hlaincl*C

e*a ila = la laecr + taa rl + C

III. Integration Formular

aiac dc = -cons*C

rORUT'IJS AND TIIEOBEII,IIi
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2.

3.

4.

5.

6.

7,

8.

9.

10.

11.

12.

t8.

1{.

15.

16.

t7.

t8.
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I

fV, Formutas and Theorems

A furctior ! = l(!) ia contiauous rt t = a iI i) /(a) exietr' fi) I31/(") exiets' and

iii) rim = /(a).

2. Evea a.ad Odd Fusctiong

l. A functiol y = l@) is even if !(-') = /(c) for every r in the function's domain'

Every even functioa is symmetric about the y-a:ris'

2. A furctioa y = l@) is odd if IG') = -/(r) for every t in the functioa's douair'

Every odd fulctioa is rymretric about the origia'

3. Perioilicity

/(a) is periodic wittr period ? (P > O) iI lk + il = /(e) for everv

{g$ The period of the fuactioa v = Azin(Bx * C) or v = Aan(Ba 1Q ie ff'
Tbe unplitude ie l.l{l. (The period of y = tan e ir r)'

4. Iatermediete -Value Theoreo

A fuaetioa y = I@) tLai is continuour ou a cloecd interrnl [4,6] talrct oa every nelnc

betwe€u /(4) aad /(D).

Not€: If / ir coatiauou oa [a,0] and J(c) a.nd /(6) differ in eign, thet the equatioa

/(c) = 0 has d least oDe soluti@ ia tbe opo ilterral (a,i)'

5 Umits of Bational Fuuctioas as r -' *o

A fnactioa

value of c.

i) ,IT-#;i = 0 ifttre degrcc of /(a) < the degrce o{ e(o)

Examole g, C* = oz-o Zr LI

ii) ,IB- #;i ir iafraite if the degree of /(t) > the degrec of e(c)

Exanple: lim

-.-- 
5-+o.

tlt) ,g - jfi is fiEit if the d6ree d J(r) = the rlegree of e(t)

*.=a
x2 -8

Note: The limit will be the ratio of the leading coefrcient of /(c) to 9(z)'

.. 222 -9. +2 2
LxanlDle: llm -=--i- = --r-e lltl - D3' O

119
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6 Eorizostel a.ud Verticel AsyEPtotes

1. A line Y =Dieahorizontal
of the graPh of I = /(t) if ejther

,l+-/G) = b or,!B-.f(t) = ['

2.Aliaca=aisl vertical of the graph of Y = /(s) if either

.Itr". rc) = *o or ,[--- = +-'

7. lL a,ad Instantraeous B"etc of Ch

i'l Av€ra.!. R:tc of Cha'4e: If (to,us) rad (:r,91) a're Poirts or tho

&verage rate of chalge of y with resPcct to c orcr thc ia

I )-tG

ii)

graPhof Y=t@),
tcrral [to, rr] ie

llr,; llo -=4-
-,!o xr- a0

R"tte of If (ro, go) is a point on the graph oi y = /(r)' then

the iuta.ats,aeoua rate of cha^nge of y with respect to e at zs is /'(zs)'

)

f(a + h -t@
8. ,'(r) = H )

,t

9. TtcNuobet c er a limit

10.

i) .Ip- (, * *)" = "

ii) u5(r + n)l = c

Bolle's Theorem

U/ieeoatiruoueon[o,6]andilifferertia'bleoa(o'D)euchthat/(o)=/(D)'thent'here

isatleastoacanmbercintheopenintcrral(o'D)suchthat/'(c)=0'

Mero valtc Tteorem , ,\ .r^- .L^-- i. .t roqrt one numb€r
If / ir coltinuous oo [4,6] ud differeutiable on (o'C)' then thete it et leart one nunt

c h (c,i) such that f(Tap= fP1'

11.

12. Extreue -Value Theorem

If .f ie continuous on a closed iaterval [c,6], then /(t) hrs both a maximim end a mini'

mlm on [a, D]'
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r3 To find the uaximun aad minimom raluea of a functiou y = /(c)' locate

t. the pointo where /'(t) ir zeto or whcrc ,f'(t) feib to cxiet

2. tbe eud points, if ray, oa the doueia of J(c)'

!g!9: Theae r.rc thc oall ceadidatcs for the nluc of a where /(c) may have

r raximuu ot a miaiuum'

14. I,et / be differeotiable fot z < z < 6 a.nd continuoua for a S s S D'

l. lf J'@) ) 0 for cvery a ia (c,&), theo / ia iacrearing on [a'6]'

2. lI !t(z) < 0 for wery a ia (c,0), thea J is decrearirg oa [o, bl'

15. Suppoee thet //(c) exiate oa the ilterrral (c'C).

l. If ,f"(t) > 0 in (a;[), then / ie concevc upvr,rd ia (a'i).

2. ll !t'(z) < 0 ia (c,6), tbea .f ia coacave dovarard ia (a'6).

To locate the pohta of hfectioa ol 1 = t@1, fild the poiatr where /"(a) = 0 or wherc

/"(a) faib toexiet. Theae arc the oaly caadidetes wherc /(a) uey f,ave apd."t d iafectioa.

Theo teot theae pointe to male sure thet l"@) < O on orc aide and ln(x) > 0 oa the other'

16a. If a function is differeltiabte at a point x = a, il ia continuous at that Point. The coavcree

ia falsc, i.e. cotrtilrity doeg not imply differentiability.

16b. Linea,rApproximation

TLc liaer,r apprcimrtioa to .f(a) !!ar r = ro i! ivro by g = J@ol * l'(eoXr - eo) fc
i euffcieatly dorc to co.

17 . Newton's Method

W I be a differeatiable fuactioa aod elppoae r is a red z*ro of f,If a. ia an appro:r-

iuetiol.to r, thea thc Dext approxinatioo 2o.,,1 is grven by 8r*! = tr - ffi
provided l'@") * 0. Successive rpprodmatiols cao bc found usiag thie method.

18. L'H6pitd'a RuIe

If [m lg) isoftheform I o, !9. a.ndif lim l!) sisls.1trsa Ii. /('] = [m 4{4.
'-c 9(t) 0 o ' r-c A,(r) t-a g(z) a-a g'lz)

t21
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19.

20.

Ilvelee Punctioos

f. If / and 9 a.re two furctione such that /(9(c)) =c for every z in thedomain of g'

ura, g(/(z)) = ", 
to' J'""y " io tlt aotlio'or J' then' 'f and 9 ate inverse furc'

tions of eacl othet'

2.Afuaction/hasaninverseifurdonlyifaohorizootallitleitrtersect6itegraphmore
thaa olcc.

3. If / is either iacreasiug or decreasing ia aa interval' tben / hes ro iararre'

a. ll ! is differeltiable at every PoiDt oo ao interval I' aad 'f'(z) I ()on I' thcu

s = !'t(z)i, ar"""r,iiJrtll"'*v point of the interior oi tn" iot"rua /(I) ud
.l

c'U@D = VG;

PropertiesolY=e'

l. The expolestial fuuction y = e' ie the iaverse function of g = lnz'

2. The domain is the set of al} real lumbers' -6 < t < €'

3. The raoge is the aet of all positive auobers' y > 0'

t. !p,'1= c'.
ot

5. ctr . €4 = c'r+ti2,

6. y = et is coatinuous, increasing' a'ld coaceve up Ior ell z'

?. lim ct = *oo rad lim c' = 0'.' r-+e r_-E
g. clo r = z, for c ) 0; In (ct) = c fot all l.

21. ProPerties oty =hz
l. The domaia of y = lnr is the set of all poaitive uumbers' c > 0.

2. The ra'nge of y = la z is the set of all real numbert' -6 < y < @'

3. y = hz is continuous and increasing everywhere on itg domaia'

{. ln(oD)=ba*ln6'

5. la (a/D) = Lo c - ln D'

6. hat = rlnc.

7.y=lmx<0if0<z<1'
8. ,!gr-In z = to aod ,t3* 

l" = --'
lnz

9, lo8oc = i;;.

FORMI'LA3 AND THEOBEMS tn



22, Trapezoidal Rule

U a function / is continuous on tbe ctosed interrral [e,0] where [a,6J has been pa i'

tioned into a subintervzls [ro,rr]' [sr'ar]' "" [t"-r'en]' each of lcogth (b - a)ln.'

** l.' il4 a, = 
bfflll'o) + 2Ik) + 2Ir, z\ +' " + 2'r("-r) +'f('"I

23. Properties of the Definite

I*t /(c) a.nd 9(z) be continuous on [a'6]'

f .'r'l*lrd" =,1"
b

i) J@) ds tot any constant .c

D

t1 t." 14a,=o

il!r"^r)*=-1.

l.' ,)tv

t@) dt

t;(r) dz I.' J@) ar + l@l dr, where / is continuous on a.n interval con'

taining the numbers a, D, and c

v) If /(c) is an odd function' thea l:. l@)dz=0

vi) If /(z) is an even fuaction, ,n"o l" 1G) 
d' = 2 Io I@) d"

vii) If /(e) 2 0 on [c,D], ti,", /,i,rt') 
a' > o

viiilll s(r) ) /(z) on [a,E], then 
!.' e@ a> l,

,
l@) d,

24. Fundarnenta.l Theorem of Calculus:

25

1t .1 l' 
1111 d, = y1"1.I 

^i 
a, = r(D) - f(a), where F'(x) = t@), "' E J"

1. u a particle moving along a straight line has a positive function c(1)' then its instafita'

aeous velocity u(t) = c'(t) asd ite accderation c(t) = ut(t)'

2. v(t)- | ,A1a, and r(1) = ! aOa.

Tbe average value of /(z) or [a,D] is * l,26.

123
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27.

28. In By uPa.rte"

If l ao<t g a.re continuous functions euctr that /(c) ) g(r) on [a'o], then the irre] b"'i'*'een

the cunes i. ,/'Ut't- 
g(")] &'

Uu = .f(a) s{ u = g(a) a'ad if /1r) uril gt(z) arc coltirooua' then J u du = tru- ttdt

Note The goal of the procedure is to ehooce u and do so thd J o ds ie ersi6 to solve

thaa the original Problem'

Su on:

Wtrea "choosing" u' remember L' I. A.T'E'' where L is tbe loga'rithmic function' I

is as inverse trigonometric function, A is aa algeblaic function' T is a trigonometric

fuaction, 
'a.nd E ie the exPonen tial fuactioa. Just choose U as the fir6t exPtessioB

h L.I. A.T.E. (and dtr will be the rcmaiaing plrt of the iategra'ud)' For exasrple'

when integratin g t xlr t dr' chooee u bc, since L cornes flrst in L' I' A'T'E''

and do = r&. When inteFatilg t xc' dz' chooee s = tr 6ince t is an algebraic

functior., a.ad A comes before E io L' I' A'T'E' , ald du = et dt, One more examPle'

whea iategrating ! x Atct'zr. z tb' let t = Arcta^D t, since I comes before A ia

L.I. A.T.E', utd d'a = z tlz '

29a. Volumes of Solids of Revolution
bounded above

x =b.

Volumee of Solids with Knorru Crose Sectioas

Lct / be Doaneg8iive aod coatiauous oo h'E]' a'Dd let n be the rcgion

by y = /(c)' below by the t-a'vis' and the sidec by the linee 5 = a atld

1. lltthen this regioa I ie revolved about the aaxie' it g€lerates a solid (haviug circdar

."oss sectibns) wLoee volume v = l.t 
*lflil' a"'

2. W}ea .B is revolveil about the ja.xis, it tenerates a solid whoge volnme Y =

rb

J.2*xt@) 
e.

1. For cross sections of area A(o)' talen perpendicular to the e-axis' volume =

2. For cross eections of area A(y)' talen perpenilicular tothe y'axis' volume =

l.
!
A(z\ dz.

t,

FORMT'LAS AND THEOREMS t24

d
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TORMULAS AND TIIEOREMS FOR REFERENCE

I. Iligonomct ric Foraulas

I. sia2 0+u2o=l

2. 1+t!'a'C=!ec'0

3. I +cfi'e = csc2 0

1, ria(-f) = - ain 0

5. coe(-0) = coe f

6. t s(-')= -taa0'

d!(f + r) = rir lcos.B * eiaScol

ria(f - 8) = ria,{cocD - eia Ecor/

co(I + 8) = csAurB - rialgirS

coc(f -8) = c(,'AcrtrB + aia '{ 
gia I

11. eia 20 = 2sin0cos0

cot20 = gd-i2 O - d,.'e =2cl,s'0 - 1 = I - 2ri['0

gin 0

-coso

7,

8.

9

10.

1

cot 0

I
i6,e

L2.

13. tao 0 =

cos 0
14. cot0 = 6i =

I
r*e = 6615.

1

16. .ac0 = ffi'e

"*(;-a) =sino

*(;-o)=coso

t?.

18.

FORMULAS AND TIIEOREUS 116
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II. Difiereltiat iou Formu}es

l. d

dz
( )

a-lu

rX

t

3

4.

[uol= !g'+s1'

d I l\ sl'- lg'
d"\gl sz

{r toall = !' (s(z)) st (x)

f ("io r) = .oo"

{Go"r)= -siac

f(t- ') = ,""',

S{"o, r) = - csc2 c

fi@"r) = sect tant

7

5

6.

8

I

10.

13.

!5o"")= -cscrcots

11. (e')=ct,{
d.

d (ar) = a'taa rd
tts

*u",, = i

d

12.

14.

d
15. ( Arctan c) = rl7dz

f{ ar""lo ,) = 'ta@
1

1

I

rb. I \
R (Rr.*11. ,G,

\\\.\ - '
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I I
I

1. I
5. I
6. 1
,. T
8. I
e. I
,0. I
I,T
t2. I
r3. I
1{.

15.

16.

17.

19.

III. Iutcgntion Formulac

aQ2 = ozgC

sndz={1c, al-r

g. ls=c, ]C

o' 4,= !+Cltlo

ltatlz=zlta-x*C

aitxdz=-co6r+C

cosrilr=silt*C

tuc & = Io lrcczl + C or -h lcosal + C

?rit. dt = la lsia cl + C

a*..t ill = la I aec c * taa al t C

ecz ds= lalcacc -cot5l +C

rlerrxdz=tanz*C

2.

3. lL o='l"l*"

l8

t "nr^, dz = w,z * C

I u'" la = -cotzlC

lrlo'ri!2=tztrx-z*c

I#=rJ:d(i)*"
l#=Arcsia(i)*"

FORMUI,AS AND IITEOREMi
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I

fV. Formulas and Theore as

A fuactioa ! = l@) ia coatiauouc at x = a i! i) /(a) edots, il) 
'ti3'. 

/(") exists' a'nd

iii) lim = /(a).

2. Evel aad Odd Functioas

L A function y = l@) is even if JLi = !@) tor every c ir the function's domain.

Every cvca fuactim ie uraEctric rbout the y-axir'

2' A fractioa t = !@) is odd if !(-') = -'f(a) for cvery c ia thc fuactioa'r domdr'

Every odd fuactio ie cyometric $out tf,c origia'

3. Periodicity

A fuastioa /(r) is periodic wittr period P @ > O) it J@ + il = /(a) for every

value of e,

Nota The period of the fuactioa y = all.a(Bz * C) or y = A coe(Bz * C) is

The a'mplitude is 1.41. (The period of y = tan c io r)'

2*
iEi

,t. Iatermediate -Value Theorem

A fuactioa y = l@) that is continuous ol a closed interral [c' 6l ta]ct on every rralue

bctpecn J(c) aad /(0).

Nots U / ia coatiauoug oa [a'6] and J(c) a.nd /(]) difier in eiga, thea the equation

J(z) = 0 Las at lcrst oae solutio ia tbe qcn iutcrvel (o'D)'

Limite of Ratioual Functiou as c -" *o

t) .$- I = 0 if the degce of /(a) < the rtegrce of s(r)

Exa.srote:1-*=oe-o triJ

ii) ,IE- #;i is infiaitc if the ilegrec of /(:) > the rlegree of s(t)

iii) ,gT- r{;} ia finite if tle degree of /(a) = the degree of e(c)

Note: The liDit s,ill be the ratio of the leading cocftcient of t@) to gG)'

Exar.rpte u^ \ff = -l

119
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6 Eorizoafrl a,ud Vertical AsyoPtotes

1. A liac Y= E is r horizootrl of the graPtr of Y = J(e) if either

,u*.r(r) = 6 or,!3-.f(r) = D'

2. A liae a=o isr vcrtical of the graPh of Y = /(r) if either

,E- rG) = :to or .[-t- = +-'

and Iastaota.rcoqE Bata of

i) Average 8.atc of CLaDge: If (to,vs) rad (ar'91) a.re poiuto or the graph of y = l(x\'

avetage ratc of change of y witL tespect to r ovel thc iltervd [so'tlli'

J )- t@ =!r&=- zo tr- to

ii) nrt€ of If (ro' yo) is a point oB the graPh of y = /(r)' then

tte iagtrateaeoua rate of cla'age oI y with respect to t at ae ic J'(r6)'

7.L

)

8.

9. TLe Number c ae a limit

10

11.

t2

murn ol [a, [].

/ 1\"
i) 

"I+- l, 
*;/ = '

t) IS(r 4 n)* = c

B.olle'r Theoreo

If / ie coatinuoue on [4,0] and differentia]le oa (c' D) euc'h that !(a) = f(b)' then there

is st leact oae uumber c in the open interwal (a'D) such that /t(c) = 0'

Mean Value Thecem

If / io continuous oa [a,6] aad difrereutiable on (c' i)' then there i6 at least ooe number

c tr (c,L) sscr that t(T=p= 7P1'

Extrcoe -Vduc Thcoreo ,, \ r--- r^.r - -orinim eld a mini-
If ,f is contiauous on a closeir iatcnrl [c,Dl, tber /(r) hu both a- marioim a,nd amir

TOBMUI,AS AND THEONEMS
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.t3. To find the ma:cimum and ruinimum ualues of a function y = /(a), locate

1. the Poirts where /'(r) ie zero or where /'(r) fails to exigt

2. the end points, if aay, on the domain of /(c)'
Not* These a^re the onlY caodidgtes for the rzlue of a where /(a) may have

a ma:cimum or a uiaimum'

14. L€t / be differeotiable for a < : < 6 a.nd contiauou for c S x 3 b'

l. If /'(a) ) 0 for cvery a in (c,E), theo / is iacreaeing oa [c'6]'

2. lI ft(z) < 0 for wery a in (o,6), theo / ie decresing on [4,6].

15. Suppooe that /"(c) exists o! the iaterrd (a'E).

l. $ !"(a) > 0 in (4,'l), then / is corcave upward ia (a'0).

2, fr l"(x) < 0 ia (c, E), tbea / fu coacave doq'awa,rd ia (a'6)'

To locatc the points of hflectioa of 1 = t@1, fild thc poiltr where /"(r) = 0 or whcre

/rr(a) faile to exiat. Tteae a,re the oaly endidatee where /(a) may have sPoiIt of iuflection.

Theo test theae poiats to male gure l,hat !"(r) < 0 on oae eide r,!d l'@) > 0 or the oth6'

16a. If a fuaction js differentitble at a point 5 = o, il ia continuour at th.t Poirt. Tbc convcroe

is falce, i.e. coltildty doee aot imply difrertatiability.

16b. Linear Approximation

The linear approcio8tioD to /(e) nea.r , = ro is given by y = t@)* l'bo)(e - zo) for

z sufrciently dose to ao.

77 , Newton's Method

l,* I be e differeatiable fulction and suppore r io a red zuo oI f' If rr, is an approx-

imation.to r, thea the uoct approxioation zo.,t,1 ir gven by tait = Ee - ffi
prorided J'bi * 0. Succeesive epproximatioas can be found usiag thic method.

18. L'H6pitd'c Rule

$ iroftheform 
3 - 3, -6;1 6 {pJ exirta,then i*#i = g31#i.lim

t-c
t@)
e(')

tzl
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t9. Iavetee FunctionE
domain of g'

iuverse fuac-

tions of each other'

2. A fulctioa / has aa iaverse if and only if ao hotizoatal lide intetsects its graph more

20. ProPertie6 of Y

l. The exPoaeatial function Y = c' ie the ilverse fuuction of g = ln:'

2. The domaia is the set of all real lumbers' -@ < I < @'

3. Thc ra,age is the s€t of all pooitive oumbers' y > 0'

1

t. If J a'nrt I are t$o functions suctr that /(oG)) 1t {or 
everl t in the

'' 
-i, ,tlfl,ll = t, fot every z ir thc domain ol J' then' / and I are

that oace.

3. U / is cither increasing or decreasing iu a'n interval' tben / has an inverse'

4. ll I it difereutiable at lverv point oa.- i:tT"4 I' r^ud 'f'(z) # 0 on I' theo

9 = .f -t(t) is diEerentiauill"*tv poiat of tbe interior of the itrterval /(I) ana

.1
c'U@)) = 

-J1,)'

(c') = c'.d
E

5. ctr . ci = 2tr*xz,

6, y = ct is continuous, increasing, aod concave up for all t'

?. ,Ip-.' = {o a.rd ,I9- t' = o'

g. clor = r, for c > 0; ln(c') = z for dl c.

21. Propertiec of Y = krr

1. The domain of g = lna ie the set of all positive nnmbers' z > 0.

2. Tbe range of g = lae is tle eet of all red aumbers' -o ( / ( @'

3. y = la r is continuous and increasing everywhere on itr domaia'

FORMT'LAs AND THEOREMS tn

r. ln(cD)=laa*hD'

5. la(c/E)=hc-lnE'

6. laa'= rh a.

7.y=br<0if0<z<1'
8. lim ln z = {oo a.nd Iim. h z = -o'-' rSToo- .s-0+

Iat
9. lo8n, = iii.



22. Trapezoidal Eule

Ifafunctioa/iecontinuousontheclosedinterral[c'bJwhere[a'6Jhasbeeapa'rti'

tioned into n subintervals [e6,c1], [c1,t2],..., [t,,-1,rn], each of length (b - a)ln,

$et I r I @) a. = 
bff 

lt @o) + 2 I k ) + 2 | (z 2) +' " + 2! (' ^-i+'f(e")l

Prooerties of the Definite Integral

I*t !(a) a.nd 9(r) be continuous oa [a'0]'

23

\ l.t ,'tb)* =" I"
t

b

J@) dz tot any colotant .c

l@) d"
b

dz)l." t{' 0

iiil lr" 1x1az = -

I J.'7P1a"= l.

l.
'fl{a:,+ 

l, !(r) d", wherg .f is continuoue oa a'n iaterval coa-

tahing t[e number a' D, aad c

v) If /(r) is a.n odd fuactiou, theo l:" l@)dx=0

vi) If /(z) is an even fuuction' tt* /-',rt') 
a' =z lo' I@)ax

vii) If /(r) > 0 on [a,D], ,o* ;[.'/t") 
* > o

viii) If s(z) ) /(e) on [c, D], then l.' otO u , l.
b

tG)b

24. Fundamental Theorem of Calculus:

!.' il4 or= F(D) - r(c), where F'(t) = !(e)', * fr !.' rcl dx = !(x)'

1. If a particle moving a,long 3 straight line has a positive function z(r)' thern its inatrnta.

neous velocity u(l) = c'(t) aod its acceleration o(1) = o'(t)'

2. o(t) = t ,A1a, a^nd z(t) = | ot) ar.

20. Tbe average value of /(z) on [a,D] is * l"

t23

6

fls)e.
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27.

28.

99a. Volumes of Solids of Revolution

29b.

Let / be oonnegative and coatiauous oa [c' D]' aod let

by I = /(t)' below by the c-anie' a'nd the eides by the

I be the region bounded above

linesc=aaodr=['

If I aod g are continuous func-tions euch that /(r) ) 9(r) on [a' o]' then the s ret hfi'Jr'len

,b

th. cgrves is / [r(rt - c(")] d''
.ll

ht"gtdtr-By %til 
ruous' thea ! t dr: = to- ! t dtt

Uu= !(:)6{ o = .9(r)ana if 'f iz) and g'(t) a're conti:

Note The goal of the procedure is to choose u and dtr so thar J u du ie easier to solve

- 
,b- thc origiaal Ptoblem'

SuEEPation:

Wbea .choosirg, u, rcmcmber L.I. A.T.E., whoe L ir tbc logalitLmic fuaction' I

b rn inverrc triggaometric fuactioa' A is ao elgcbraic functioa' T b r tdgonomet c

firaction,'ud E ie the o<poneatial fuactioa' Jugt choosc u as the firet expreesioa

in L.I. A.T.E. (uril du will be the rcmaiaiag Plrt of tbc btegtard)' For cxaurph'

wheu integretiag ! xu,a itz' cbooee u = tn a' eilce L comeg fust ia L'I' A'T'E '

rnd du = rdt' When iategratiag ! zc' tb' choce r = c' liac! e is ra dgebraic

t' fulction, aart ''r comca befJrc u iu i' l' t'r's" ud do = a' dr' Ouc uorc 
'x'nPle'

whel intcgratiag ! t AtctzlLa dz' lct u = Arcta'l z' aiace I comes before A il

L.I. A.T'E', g11t le = z da'

1. Wben thit region B is revolved a'bout the +axis' it tenerat€s a solid (having circular

croec eectibns) whose volsme v = lt *171'11' a''

2. Wlen .P is revolveil about the fa:<is' it generates a solid whoee volume V =

tb

J.ztxtlx) 
dz'

Volumes of Solids with Known Cross Sections

1. For croes rectiols of rrel z{(a), talcu perpendicul, to thc 
''lxis' 

vdusre =

2. trlor croos *ctioas d area l(y)' trten perpen&cda'r to t'he y'lxil' vohne =

lnatu.

l,'nor"'
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