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AP Calculus
Stuff You Must Know

Trig Stuff
Identities

.2 2
s xteosTx=1

2 2
1+tan™ x =gec” x

2 2
1+cot"x=c¢sc™ x

Sin(—x)=—=nx
Cos(—x) = cosx
tan(—x) =—tan x

cof{—x)=—cotx
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Trig Values Algebra Stuff
Slope; m =22" 1
0 sin 0 cos O tan 6 T
0 0 1 0 Point-slope form: y - y, = m(x - x)
Standard form: Ax + By = ¢
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. = £ g Distance Formula: & = \j(x; - x,)* + (v, - )’
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Differential Calculus
Derivative Formulas and Rules

g (x7)= ek i (gecx)=gecxtany i (log, x) : (sec” ;::}
S . —seLa) =5 ¢ —log, X )= — |8 =
cfix cii;: i xlnd cx |x| fx .
—(sinx)=cosx —(cscx)=—cscxcotx i1[:3:i11'1:a:]|= : d a0 -1
X dx e Ji— 52 —( csc x)= ———
d d 4 ; dx | +fxr® — 1
—(cosx)=-xinx —(e")=¢" 9 (cosTx)= _—
ax dx Hi~ ) 1— 52 i{uﬂ:w#vu'
d \ . d E % dx
—(tanx)==sec' x —|a J=a"lna o a1 1 : :
i ' dr —(tan " x) = - a fu vid' — v
dx 1+x =T
d s : g d 1 du | v v
—(cotx)=—cac*x —(Inx)== d s -1
dx dx X —(cot™ x) = ) d , : :
dx l+x A g =7 {glNg (x)
Uses of the first and second derivative
Curve Sketching
> ¥ = f(x) must be a continuous function on the given interval.
> To find a critical value, set f"(x) = 0 or undefined.
> Use a labeled first-derivative chart to determine if the function has a relative max or min. Make sure you
write sentences explaining why.
> Alternately, relative max. If f"(x,)} = — you can use the Second Derivative Test. If f"(x,) =+, then
x, is the x-coordinate of the relative minimum. If f"(x,) = —, then x,is the x-coordinate of the relative
maximum.
> To find points of inflection, set f“(x) = 0 or undefined. Use a labeled second-derivative sign chart to
show that the sign of f™(x) changes at that point.
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Three Important Theorems

Intermediate Value Theorem
If a function, {(x)is continuous on a closed interval [a, b], and y is some value between f(a) and f(b), then

there exists at least one number x = c in the open interval (a, b) where f{c)=y.

In simple words, the function must pass through every y-value between f(a) and f(b).

Mean Value Theorem for Derivatives
If the function, f(x) is continuous on the closed interval [a, b] AND f/(x) is differentiable on the open interval

. (BYy— f(
(a, b), then there exists at least one number x = ¢ in the open interval (a, b) such that () = w .

In simple words, there is at least one point in the interval (a, b) where the slope of the tangent line is parallel to
the secant line drawn through the endpoints of the interval.

Rolle’s Theorem
If the function, f(x) is continuous on the closed interval [a, b] AND f/(x) is differentiable on the open interval

(a, b), AND f(a) = f(b), then there exists at least one number x = ¢ in the open interval (a, b) such that

£'(e)=0.

In simple words, if the endpoints of the interval of a differentiable function have the same y-coordinates, then
there is at least one point in the interval (a, b) where the slope of the tangent line is equal to zero.
This is really a special case of the Mean Value Theorem.
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Fundamental Theorem of
Calculus-- Part 1

rf{x) dx=F(b)- F(a)
Where F'(x)= f(x)

Trapezoidal Rule
1(b-a

_| |.
7\ J
AN ;

- b
| fx)yds s

Integral Formulas

| tan x dx = —111|ccrsx|+ o

| cotx dx = 111|si11x|+r:

| secx dbx :111|5'f:cx + taux|+ a

| escxdx =—In |¢s-:x +-:crtx|+ ¢
| sec? x dx = tanx + ¢

*

F2
| cscxdx = —cotx + o

*

|secxtanxdr = secx +e

*

Fundamental Theorem of
Calculus-- Part 2

d e -
— 1 F{Hvdi)= Fix
[ rea)= e

Volume of a Solid of Revolution Disk

Method

2k )
V =m| ((OR) -(IR)*)dx ardy

(F (g )+ 27 )+ 4 2(F () + F(x))

|esexcotxdx —esex+o

*

- 1
|

*

d% = arcem x + ¢

1—x2

™

|
1+ x

- 1
| ————— X =arcsecx+c

" xxt -1

ilnxdc=xlnx-x+¢

*

= arctanx + ¢

2

Average Value Theorem
If the function /(x) is continuous on

the closed interval [a, b], there
exists some number ¢ such that

fbf{I}CiI

b—qgvre

AvgValue = f(c) =

Volume of a Solid of Known
Cross-Section

.5
Vo= Area(x)dx
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Particle Motion Formulas

= f
velocity = %{ position) accleration = %{ velocity) digplacement =|_t' v(t)at
*h

e =ty rerac relocaby =
total distance = , |\'{t}|dr average velocity
Ll &

final position - initial position

total tume

L Hopital’s Rule
(x) 0 o (x (x
If limf‘ ) = —o¥ —, then limf‘ ) = limf,‘ )
sza o) O @ iza g(X)  a=e g (X)

AP Calculus Summer Institute



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

