Calc Il Cheat Sheets

Angle Measurement

ar radians = 180°

° =" rad

§ =

180
ro

(6 in radians)

Irad =

180°

Right Angle Trigonometry

sin f = opp csch = hyp
hyp opp hyp
c050=a—dj sec0=hLl,] o
hyp adj ) []
. adj
tan 6 = OPP cotf = adj
adj opp

Trigonometric Functions

. i r
sm0=}— csc ) =—
r y
X r
cosh = — sec = —
r X
y X
tan9=)— coth = —
X y X

Graphs of Trigonometric Functions
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Trigonometric Functions of Important Angles

6 radians sin 0 cos 6 tan 6

0° 0 0 1 0
30° /6 1/2 V3/2 V3/3
45° /4 V2/2 V2/2 1
60° w/3 V3/2 1/2 V3
90° /2 1 0 —
Inverse Trigonometric Functions

. .« — . w o

arcsinx =sin"'x=y <> siny=x and _7$ys?
arccosx =cos 'x=y <> cosy=x and O0<y<m

arctanx =tan 'x =y <

tany = x

Ty <
2 SV

Fundamental Identities

6= 6=
csc ind sec "
sin 6 cos 6
tanf = —— th =
an cos 0 €0 sin
cotf = sin’f + cos’f = 1
tan 6

1 + tan’f = sec’f 1 + cot?f = csc?h

sin(—6) = —sin cos(—6) = cos 6

sin(l - 0) = cos 6
2
lan(% - 6) = cot O

tan(—6) = —tan 6

cos(% - 6) = sin 0

The Law of Sines

sinA  sinB _ sinC

a b c

The Law of Cosines
a’>=b>+ c*>— 2bccos A

b*>=a’+ ¢* — 2accos B

c¢?=a’+ b> — 2ab cos C

Addition and Subtraction Formulas
sin(x + y) = sinx cos y + cos x sin y
sin(x — y) = sinx cosy — cos x siny
cos(x + y) = cos x cosy — sinx siny
cos(x — y) = cosx cosy + sinx siny

(x +y) = tan x + tany
tanx .y _l—tanxtany

tan( ) tan x — tany
an(x —y) = ————
Y I + tanx tany

Double-Angle Formulas
sin 2x = 2 sinx cos x
cos 2x = cos’x — sin’x = 2 cos® — 1 = 1 — 2sin’¢

2 tan x
tan2x = ———
1 — tan'x

Half-Angle Formulas

L, 1 — cos 2x ) 1 + cos 2x
sin’x = ————— cos’x = ———
2 2
y
.4
2
. _ T
0 lim tan”'x = ——
X x——% 2
. . T
———————————————————— lim tan 'x = —
_T x—® 2
2

y=tan 'x = arctan x



Hyperbolic Functions

e’ —e
sinh x =
2
et + e
coshx = ——
2
sinh x
tanh x =
cosh x

csch x =

sech x =

coth x =

Inverse Hyperbolic Functions

y=sinh™'x <=

y=cosh™'x <

y=tanh'x <

Arithmetic Operations

alb + ¢) = ab + ac

Q
+
(3}

Sl
S
S Y

Exponents and Radicals

men m+n

X'x' =X

(x™y" = xmn
(xy)n = x"y"
Xl/" —_n x

oy =

sinhy = x

tanhy = x
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sinh x

cosh x

cosh x

sinh x

coshy=x and y=0

a,c_ ad + bc
h d hd
a
b_a,d_ada
c b ¢ c
d

x"' m-n

"=x

x

-n ]
x"=—

x

Factoring Special Polynomials

X =y =(x+ y)x —y)

Ay =(x ) = xy )
=yt = =)+ xy +yY)

yl
y=coshx

y = tanh x

y=sinhx

sinh v = In(x + Vx> + 1)

cosh™'x = In(x + VA2 — 1)

1+
tanh—'x=;—1n< x)
I —x

Geometric Formulas

Formulas for area A, circumference C, and volume V:

Triangle Circle Sector of Circle
A =5bh A=mr? A=5r%

= ;—ab sin 6 C=2mr s = r6 (0 inradians)

/E\ r '

(J 0
b
r

Sphere Cylinder Cone
V=tgr V=mr’h =Larin
A = dmr? A=mr/ri+ i?

\ |
1

i

| |
' Il
n"'”h‘



General Formulas

d
1. (=0
a,x(c)

3. di[f(x) + g(x)] = f'(x) + g'(x)
X
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d
5. E[f (x)g(x)] = f(x)g'(x) + g(x)f'(x) (Product Rule)

d
7. Ef(g(x)) = f'(9(x))g'(x) (Chain Rule)

Exponential and Logarithmic Functions

9. %(e") =e*

d 1
M. —In|x|=—
dx X

Trigonometric Functions

d .
13. —(sinx) = cosx
dx

d
16. — (cscx) = —csc x cot x
dx

Inverse Trigonometric Functions

d ooy
dx(sm x)—m
1

xyx? =1

19.

d -1 —_
22, i (csc™'x) =

Hyperbolic Functions

25, i(sinh x) = cosh x
dx

28. 4 (csch x) = —csch x coth x
dx

Inverse Hyperbolic Functions

31.

d('h_') 1
—(sinh™'x) = ——
dx V1 4+ x?

d 1
34- h— CSCh_IX ==
a N = T

10.

12.

" dx

4T (] = ef )

. di[f(x) — 9] = () — ()
X

(Quotient I

d [M ] _ ) — fWg )
g9(x) [g(0)]?

d _
. — (x") = nx""" (Power Rule)

dx

d
— B =b"Inb
dx( ) n

d 1
_l = ——
dx(OghX) xInb

d . d 2
14. —(cosx) = —sinx 15. — (tan x) = sec’x
dx dx
17. L sec ) = secx t 18. L (cot) = —csc?
s Sec x) = sec x tan x I cot x cscx
1 d 1
“@ ) — = Aoy —
20. 4 (cos™'x) N 21. I (tan"'x) T2
d . d a1
23. i (sec™'x) = e 24, I (cot™'x) = 2
d . d N
26. — (cosh x) = sinh x 27. — (tanh x) = sech’x
dx dx
d d 2
29. — (sech x) = —sech x tanh x 30. — (coth x) = —csch’x
dx dx
d -1 d -1
32. I (cosh™'x) = N 33. I (tanh 'x) = 1 3
d 1 d 1
35. — h'ly) = ——— 36. — (coth 'x) =
e R ax DT T
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Basic Forms
1.J-udv=uv—J‘vdu 11.Jcscucotudu=—cscu+C
n+l1
2. ju"du= +C, n# -1 12 Jtanudu=ln|secu|+C
n+ 1
du .
3. | —=Inlul+C 13. | cotudu = In|sinu| + C
u
4.je"du=e"+C 14.fsecudu=ln|secu+tanu|+C
b"
S.fb“du=ﬁ+c 15.fcscudu=ln|cscu—cotu|+C
n

) ou
6.jsmudu=—cosu+C =sin'—+C, a>0
a

,do_“

. du 1 U
7. {cosudu=sinu + C 17. | ———=—tan —+ C
a“+ u- a a
N du 1 u
8. J.secmdu=tanu+C 18. j:=—sec l—+ C
uJu? —a’> a a
, | +
9.ICSC'udu=—cotu+C 19.[#=—1n Lrd + C
a — u- 2a u—a
du | u—a
10. | secu tanudu = secu + C 20, | ——=—1In + C
u-—a’ 2a u-+a

Forms Involving va? + u?, a > 0

az' In(u + a®> + u?) + C

21. j\/az -+-uzdu=l2—l\/a2 + u*+

(r— — 4 (r—
22. Juzx/az-i- u’ du=%(a2 + 2u®) Va® + u? - %ln(u +Jar+u?)+C

a + \a? + u?

u

du=\a>+ u®> - qln

u

+C

23, jJa_

u

+ In(u + a? + u?) + C

a2 + u2
24.J‘a—2udu
u

du 2 2
25. J.——=ln(u+ a-+u')+C
Ja* + u?

30. J\/az —uldu = 1\/a2 e+ Zsin' L+ C
2 2 a

39. J‘\/uz—azdu=%\/u3—a3—a-ln|u+\/u2—a3|+C

2
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Midpoint Rule:
where x; is the midpoint of [x;-, x;].

Trapezoidal Rule:
=T,

7"[ Flxo) + 2F(n) + 2f(x) + - - + 2f(xar) + f(xn)]

Simpson’s Rule:
=S,
LA G0) + AF () + 2f(e2) + 4f(xa) + -
+ 2f(-xn—2) + 4f(-xn—l) + f(xn)]

where n is even.

Write an expression for the length of a smooth curve
givenby y = f(x),a < x < b.

L= L” T+ [ QT dx

What if x is given as a function of y?
Ifx=g(y),c<y<d thenL = Jw V1 + [g(»]? dy.

Write an expression for the surface area of the surface
obtained by rotating the curve y = f(x), a < x < b, about

the x-axis.
s = L” 27 f)VT + Lf Q)] dx

What if x is given as a function of y?

Ifx=g(y,c<y<dthenS = J‘d 2wy 1 + [g'(y)]* dy.
What if the curve is rotated about the y-axis?

S = f” 2mxy/1 + [f/(0)] dx
or S = J:d 2mg(y)V/1 + [g' ()] dy

How do you find the slope of a tangent line to a polar
curve?

dy d d .
= = = (rsin6
dy o de(y)_de(rsm)
dx dx d d
E E (x) E (rcos 6)
d
<£> sinf + rcosf
= where r = f(0)
ﬂ 6 — rsinf
20 cos rsin

Suppose | f"(x)| < K and | f*(x)| < L fora < x < b. The
errors in the Midpoint, Trapezoidal, and Simpson’s Rules are
given by, respectively,

Kb — a)® Kb — a)’
Eyl <= —— Er| <« ——
| Ew| 24n> | Ex 12n°
L(b — a)’
Es| < ———
| Es| 180n*

How do you find the slope of a tangent to a parametric

curve?

You can find dy/dx as a function of 7 by calculating
dy dy/dt
dx  dx/di

How do you find the area under a parametric curve?

if dx/dt # 0

If the curve is traced out once by the parametric equations
x=f(t),y = g(t), @« < t < B, then the area is

b B ,
A=["yar= | g1 a
[or _IE g(2) f(¢) dt if the leftmost point is (f(B), g(B))
rather than (f(a), g(a))].
ite an expression for each of the following:
The length of a parametric curve

If the curve is traced out once by the parametric equations
x=f(1),y = g(t), « <t < B, then the length is

L= f # Jdx]diy + (dy/di): di
= [VIFOF + TgOT ar

The area of the surface obtained by rotating a parametric
curve about the x-axis

s = f f 2aryJdx/di)? + (dy/di)® d

= ["2mg(0) VIF@OF + 9T ar

How do you find the area of a region bounded by a polar
curve?

A= ["3rrdo = ["3Lr@)F a0

a

How do you find the length of a polar curve?

L= j " Jdx]do): + (dy/d6): do

— [" VP /oy o

= [ VIFOF + [/ O)F do



Calc Il Cheat Sheets

- - ~y
2 Tt~ — w Cpkh‘ﬁ via Form:
2 De‘[‘- {;:}-—05' +hson Zﬁ.‘ 1) Gy, 1» i_‘_ p-series ‘>>1
¢ Geomidi'c semtss 5 ar™ ;/ i Ll bt 2. Zar g (o<t
. ’ﬂ\u‘: Ifr Zﬁu"" comv , A7 Q, 0O 3' T Lk above +hen
s T s fay#r0 =7 D Qn IV diagirce Conprre

_}:.b;,ﬁé@:t H a.-A0 v
]Mi‘_’f ( (7( (s {MfﬁP Za u/ww} 5. At Seaes 7 bogbo

Lff?o dall| g n'? l&“—"‘-“‘":‘

(p-series: Z/ v for P77 7, Uo) f/—-_.l_,>< 1

div div
> =l>
.ﬁw“.h‘h(\_ g{:sg"s((— g S'g—-) Z )MY )
n
. enL,-n\ﬁ‘Hd\\ : S,‘ +(Z S s S g';:* S
Ly n
"% Comparn 'son Terts \

a“/ éh Po“'h.“
ermg

oot {S b, is v pd ASh, Mo, Hhon Tan s amy
ZL. & tL'\/ ool C€,.>L,,'/Vu/+l,.,h Za.,, ‘s CL‘»/ . f
Linit Lowparisom © TF 2 aa L2 bn e Portie faomed cepye

—r |- [Gn
fest st TF Unf2) ¢ vo, B bith i oo

¢ I{ ah $(9 VV\ '/"L)V\ I?n
(l. Yﬂ'lkmu‘;i Senu

’

<. , remandess fo, Z.“ g ZL actyrds
It a, -(—l)"' ey

o A SerisTect © TP bewo
tries Tes avel éu;,\L Vh Hoon 5 1) 'L“_,(-

mest . If sz ST, aed o< buri <bs, oy L —o f»
{c A,L, v H\M \R \ <L‘»\ n ,

N i bty oy 5| conv.

.D,ef"u ia“ ,; cm.l.hmﬂgw%v‘_ 1{ Zd,, éo-nv; Luf Z(a / div.

'Wah'o lut_.__\f‘_'_’i\ 511 -p.faluqm/. .

oot Tost : Ll )

nlal—bl_‘r, {1 =» \lu-(_.,_..
sﬂt.luhv(__




