ILIRAM =w{ f () +(2) +.+£ (%, ) or wf (x) +mf () +. 4w, ()
12 RRAM =w( f (x,) +/(x) +- +/(x,)) o0 wif () +m (o) +. 4w, f(x,)

13 Ml:w{f{%j#f(in_ . +f(xrhl +xn jj or

'xl +'x2 xZ x% rH +x
a2y +tw

Nte:w:@ and applies only for equal subintervals

1
MT=— (y1+2y2+ +2y,,+y,) o z(w(yl+y2)+wé(y2+y3)+---)

LIMIT LAWS ARITHMETIC QF INFINITY
. sin x . sin x SIHX l.oo+oo =00 2. n+o0=o00 1. cceco = 0 2.11e00 = 0
. = . = + X
Llim===1 2. lm===0 3. lim——=0 3.0040=00 4,o+w:m}( )] 3.0m0 =0 }()
4 imx = s limsm(a x) i sm( x) '(bx) _a Lo/ o —und
=0 x =0 (bx =0 sin(bx)  x-0 sm(ax) b L oo — oo = und 2 n/+ee =0
6hmf( )= (ex1sts)Ifandonlylf}LI?f(x)zhmf( x)=L e o 3 oo /e o
7.7 (x x) is cont a if lim f (x) = f (a) 3.00— 1= oo (-) 4ont0=t0 [ =)
-0 =_1 5.n/0° = oo &
. Continuity at a if lim f (x)= f (a)=lim f (x ot =00 == " =
8. Continuity at a if lim f (x) = f(a) = lim £ (x) don=n=0" ==
_— x—a~ x—a- 1 6.n/0 =-— E
5.n"-n=0"=— —
TYPES OF DISCONTINUITY b
E : [0 ]| n g o | l.00" =00 2.00" = oo 1. —1<sin(#w) <1 i,
HAN / \ I - /m/ ~— 3.0 =1 5.0"=0 jpower |2.—1<cos(teo)<1 £
. ! & \" —1/ 4.n” =
b |
Point or removable Jump Infinite Oscillating
Basic Rules Trigonometric Functions
d d d constant d du d du
1. ——c=0 (Constant ) 2. *C[f(x)]:"*f(x)[ : ) 8. —sinu = cosu — 9. —cosu = —sinu —
d; dx / / ) multlgle N dx dx dx dx
3. Sy 4. Lutv)y=Lyrly | M 9 anu = sectu @ cotu = —csciu P4
X = (power) dX(u v)= eEY [[Difference 10. dir tanu = sec’ u 0 ) 11. d/§ cotu csc’u I )
a
d d d d(uY "t T 12. “secu =secutanu < 13. “cscu = —cscucotu -
5. —(uv)—v—u+u—v(Product) 6. —(7):%(Quotient) dx dx dx dx
dx dx dx dx\ v Vo —
; (f")/( - 1 (Inverse) Inverse Trigonometric Functions )
: f/(f—l(x)) vers d . 1 du d . -1 du %
; g J 14, —sin" u = =— 15. —cos™ 4 = ———+— =
8. (—f(g (x))=—f(u)—g(x) where u=g(x) (Quotient) dx VI-u? dx dx V1-u?® dx =
dx dx dx 16 itan_l = 1 du 17 icot_lu -1 du =
" dx 1+u dx " dx 1+u? dx <
Exponential and Logarithmic Functions 18 isec 'u= d 19 icsc u= 1 du E
d _ldu ] 1 du = dx Ju[u =1 |W —1dxdx Ju[Ju? 1 dx A
20. “In 21. Llog, u = al S
Lflx u dix gx u h;lg dx = 30.Mean Value Theorem: If f is cont on[a,b] on and diff on (a,b)
22, Se' =" T 23. —a"=a"lna"— @ , yoy_f(B)=f(a)
dx dx dx dx Z = existace (a,b) s.t.f'(c) = o
d d u du a
89 b)—
24 \/_ 2\/_ dx | | | | dx 2 31.Rolle's Theorem : MVT where f’@):%:O
—a
VHERE THE DERIVATIVE DOES NOT EXIST 8 32. IntermediateValueTheorem. : If f is cont on [a,b] and d e [ fla),f (b)]
% | i E then there is a c € [a,b] stf(c) =
§ Definition of Derivative 35. f”(x) = Average rate of change
=z 33.f7(x) = hmw = Slope of Secant line
‘ - : = h—0 h b)—
Corner Discontinuity Cusp Vertical tangent == , T (x f ( ) :M
34.f (a)—l;m— b—ua
Linearization: L(x) = f (a)+ f*(a)(x—a) V o
y
APPROXIMATING AREA ANTIDIFFERENTION ANTEGRATION) RULES

1. jx”dx:iﬂ+c Z.JldlenM-;-C qLdFM

coskx

o
+C 4.Je“dx :% +C

5[a a=2c 6jsmkxdx— A sk = S0 L o
Ina k

SJsecxtanxdx secx+C 9Jsecxdx tanx+C 10jcscxcotxdx —cscx+C

1 e
b—ave

15. Average Value of f av(f)=f, = f(x)dx

16. FTCI: jf'(x)dx:f(b)—f(a) 17FTCII i) If(t)a’t:F(x)

a

20.Awea= [ [ (3), - £(9),., Jd or Avwa= [ [(5), (5], b

Nieft Ydown

Kiefi

INTEGRALS (3)

ii) %If(t)dt=f(x) iii)%j

h(x)

21. Vol of rev =7;]£m {[ (), -a] ~[£(2),,,~a] }dx Vol Cross sect.=jiA(x) d

18.Integration by parts:jvdu =uv— Ivdu use LIPET to select u

=If(u)du

19.Integration by substitution: Jf (g X




Term Verbal Description Symbolic Graphical
1. Derivative of fat | The instantaneous rate of change | .., _&
a: of the function at a or the slope ' dxl..,
of the tangent line at a i lath)~f(a) a
h—0 h \ B
2. Critical Number | A number c in an open (a, b) ce (a,b) where
c interval where the derivative is £’(¢c)=0orf’(c) DNE
zero or does not exist
3. First Derivative a) If the first derivative changes from a) If f'(c) A's from —10H b
Test negative to positive at c then the oo . m:lx R
cs function has a relative minimum at ¢ =f (L) 1s @ min f7(c) INON PN £ () NJ
b) If .the first deqvatlve changes from b) [ff’(c) A's from +to—] () in (+) (+) -) E
positive to negative at ¢ then the . . - <
function has a relative maximum at c =f (C) 15 a max é
m
4 Concavity Test a) If the second derivative is positive on a) If f”(c) >0on/ <
. . S= F/(x)<0= f(x) isCU Q
an interval I then the function is . o
Concave Up on [ = f(x)isCUonI Concave Down >
b) If the second derivative is negative b) If f”( c) <0onl Concave Up
: : : £(x)>0= f(x) isCU
on an interval I the function is )
Councave down on [ = f (x) isCDon/
5. Point of £ Is a point where the concavity of f changes fA's fromCUtoCDor (Do CU
Inflection at ¢ /f: Is a point where f” changes from increasing to f”A sﬁom‘/jto or o Point of Inflection
decreasing or decreasing to increasing £7(x) A'sfrom+to —or — to P
f’: Is a point where f”’ changes from positive S7(e)Als from+to -
to negative or negative to positive = f(¢) isaPOI
Motion definitions and Equations , 7 Di A seal v h ,
- . - . Distance: A scalar quantity that
6. Displacement: A Vector quantity that o(1) = x(b) = x(a) = [v(s 18 d(6) =lx(b) —x(a)l = [Tv()
represents the net change in position ( ) ( ) ( ) I ( ) rf.:presents total movement regardless of ( ) ‘ ( ) ( )‘ _ﬂ ( )‘
a slgn a
8. Velocity: A Vector quantity that v(t)=5(t) 9. Speed: A scalar quantity that Speed :‘v( t)‘
represents the rate of change of position represents the rate of covering distance
10. Acceleration: A vector quantity that () =v () =5() 11. Given initial position s (a) = C the final position is
. = - b
represents the rate of change of velocity given by 5(b) = s(a)+ J‘a s (1) dr !
s
Reciprocal Quotient Pythogorean Sine Curve Cosing Curve
Sinx  qin2 2 . _ ‘
. 1 — sin“ x+cos” x=1
sinx = cscx=—— tanx= cos ,
cscx sin x X
{ { tan® x +1=sec’ x
COSX=—— Secx=—— _ Cosx ) ) A
secx cosx COLX=— cot"x+1=csc™ x x 2 A A2 2 Era S Il W o ki ¥
1 Sin x
tanx = cotx =
cotx tan x .
|
i 0 %(w) %(45“) %(60°) %(w)
N s HE e e _
i 1 V2 V3
sin x i 0 A 4 4 1
cos x i 1 ‘/—% ‘/Eé % 0 . . .
l Lmear y=x quadratic y = ? Cubic y =43 Radical y = Jx
|
. 1 3
tan x i 0 / 5 1 \/_ Und.
|
e I Und. 2 2 2 1
cscx } n /\/E /\/g /’
|
, Pl 2 2 2 Und.
secx | V5 | /i " [
| 5 1 Logarithmic y =n x Exponential y=¢* Absolute value y = ‘ x\ circular vy = /9 _ 52
cot x i Und. /\/g 1 /\/g 0 y




