AP Calculus “Cheat Sheet”

Limits d Eete 1 2 u'
Non-removable discontinuity = limit fails if: E{m el = e E
1. Approaches different L and R values 5 1
2. Oscillates — (arccosu) = — = '
3. Approaches + infinity 1-u
Removable discontinuity is replaceable d ( ) ] .
—(arcsecy) = ———
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L"Hopital’s Rule: IflimL = use Z- or d by
: e A e —(arccotu) = — =i
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Derivatives (f_l )x T 1—1
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Power Rule: —(x") = mx Derivative Applications

f7(x) is the slope of the tangent line to a

Product Rule: = (fey=f'g+ /g point on the curve. Also instantaneous v.
gs . Critical Point(s): /*(x) = 0
i S e e Increasing: f'(x) = 0
(Quotient Rule: = [ 5 ) = = Deoioasing £~ 0

: d Point(s) of Inflection: f'"(x)=0
Chain Rule: = (f(u))= f{u)-o Concave Up: f"(x)>0®

Concave Down: ["'(x)<0®

et o AR AL S g

MVT: f'(c) = e i

5(f) = _% Ig.r2 +vi+h g=98 m/s® 32 ft/s®
$(¢) is the position function

v(t) = &°(1) is the velocity function
a(fy=v'(f) = 5(f) is the acceleration

* Differentiability implies continuity but not
A vice versa (sharp corners, vertical tangents)
— (tanu) = sec” u - u' * Related Rates: what’s changing with

i respect to what?
i{cm w)=—csc’ u-u' * Optimization: Find the min/max of ___

d . . :
—(sinu) =cosu - u

dx( )

d : ;
—(cosu) =—sinu-u
dx

d .
—(secu) = secutfanuy -u
dx

d :
—(cscu)=—cscucotu-u
dx



Integration
Riemann Sums: ]imz f(e)Ax,
H—¥m .I-I

bh—a :
Ax = . ¢, = a+iAx, n many rectangles
H
m+l
- X
Power Rule for Integrals: Ix dx = +C
m+1
JLI:]'SH wde=smu+C
Jsmu w'de=—cosu+C
I';ecutanu u'de =secu+C
_[cacucotu wde=—cscu+C
I‘;EL -d'de=tanu+C
Ic5¢ u-'dx=—cotu+C
[tanu u'dx = —!nlcosu|+£‘
Icm w-u'dx = ]nism u|+(;
Jecu-u'dx:lnfsecu+tanu|+{,‘
jcs-:u u'dx = —Injcscu + -:Dtu| +C
u : ;
J—dx = arcsm— +C
ﬂ.l'ﬂl—uz o
' | e
J — dx =—arctan—+C
i +u a o
u' 1 |H|
I — X = —arcsec—+ C
uulwea’ a a
Je"dr:e‘ + Je“ wde=e"+C

Jl dx = In|x|+ C _[l-u‘cir=ln|uf+£‘
X u

Jﬂ" Ingdx=a* +C ja” Ing-u'de=a"+C

f -u'de=log u+C
ulna

Trapezoidal rule: 4= f S(x)dx = b o
2n

Logarithmic Properties
Domain: (0, =) Range (—o0,90)
Continuous, increasing, 1:1
In(ab)=Ina+Inb
In(@")=nlina

a.t i E’[]n alx

Miscellaneous

y-symmetry: fi-x) = fx) (even)
x-symmetry: —f{x) = flx)

Fundamental Theorem:
Part 1 f Fx)dx = F(b)— F(a)
Part 2:

%[[’ fdr) = 1)

d ; |

2( [ )= fa-u
[ f)de= [ fdr+ [ f(x)ar
Chain Rule: u = g(x) and &’ = g’(x)dyx,
[£(2(xNg (¥)dx = [flu)du = Fu)+C
[ reeg = [ fadu
If fis even, fﬂf{x}dx = fo{x}dr

If fis odd, [“ flx)dx =0

Integration Applications

MVTL: [ f(x)dx = f(c)b~a)

Ave value f(c)= S Ef{x}cir

b-a

Area between f{x).and g(x) if g(x) < f{x)

(1700 - g

Disk Method: 7 f(r{x}]g dx

Washer Method: 7 [ (R(x))’ = (r(x))’ dx

Shell Method: Zfrfd[x}h{x)cﬁr

el

Power Rule for Integrals: Ix"dx E SR o

n+l
Exponential growth/decay: —ky y = Ne"

Area under a curve = total drstam:f: traveled.

)+2f(x)) 4+ + 21 (%, ) + f(B))

origin-symmetry: fil—x) = —f(x) (odd)
¥ = fix + ¢) shifts left (+) and right (-)
¥ = fix) + ¢ shifts up (+) and down (-)
y = —fix)reflects about the x-axis

¥ = fi—x) reflects about the y-axis
Inverse iff one-to-one (1:1), passes
horizontal and vertical line test.
SOHCAHTOA sin” x+cos’ x =1

2 2 2 2
l+tan"x=sec™x l+cot"x=csc x



