Basic Forms from Calculus |

1. Definition of a Limit:

limf(x) =L < Ve>0,35 suchthat 0<|x—a|<5=|f(X)-L|<e

X—a
OR
lim f(x) =L ifand only if:
X—a
forall & >0 there exists O such that O<\x—a\<5 implies ‘f(X)—L‘<8
2. limk =k 3. limx=a 4. limx"=a"
5. |Im[kf(X)] klim[f(X)] 6. Iim[f(x)ig(x)]:Iim[f(x)]ilim[g(x)]
X—a X—a X—a X—a X—a
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) f(X) |Im[f X ]
3 Ilm{ }—Ha im[g(x)]+0 10, Iimf(g(x)):f(limg(x))

x—a g(x) Lm[g(x)] x—>a X—a X—a
11. Iimwzl 12. Iimmzo

x—>0 X x—0 X
13. Definition of Continuity:

f (X) is continuous at X =a if and only if:
A. f(a) isdefined B. lim f(X) exists C. limf(x)=f(a)
X—a X—a
14. Deflnltlon of the Derivative:
d f (X+Ax)— f(x)
o 100]= lim 50

d d
15. —[k]=0 16. —[u" |=nu"t-u’

dx[ ] dx[ ]
17. i[ku]:ku' 18, i[uJ_rv]:u'J_rv’

dx dx

d . , d {u} vu'—uv
19. —[uv]=uv'+vu 20, —|—|=

dx dx| v v?

21, %[f(u)]zf’(u)-u' n —|e]=e"u 5 —[ln(U)]



[sin(u)] = cos(u)-u’

25, %[csc(u)] = —csc(u)cot(u)-u’

2
d : , d ,
26. —[cos(u)]=—sin(u)-u 27. — [sec(u)]=sec(u) tan(u) - u
dx dx
d 2 ' d 2 '
28. —[tan(u)]=sec?(u)-u 2. d—[cot(u)]z—csc (u)-u
X X
d . ! d u d u!
30. —|[sin(u)|= 3. —[tan ' (u) |= 32. —|sect(U)|= ———
dX[ ( )] 1-u? dX[ ( )] 1+u? dX[ ( )] ‘u‘ u?-1
33. .kdu:ku+c 34. J-u”du=u +Cc n=-1
J n+1
3. [k ) du:kjf(u)du % j[f(u)ig(u)]du:jf(u)duijg(u)du
7. (e du=e' +c 38 J-l du=Inju[+c 39, ju‘l du=Inju|+c
. u
40. .sin(u) du=-cos()+c 41. .csc(u)cot(u)du:—csc(u)+c
42, .cos(u) du=sin(u) +c 43, .sec(u)tan(u)du:sec(u)+c
44, .tan(u) du = Injsec(u)|+c 45. .cot(u)du = In[sin(u)| + ¢
46, .secz (u) du=tan(u)+c 47 .cscz (u) du=—cot()+c
48, .sec(u) du=Injsec(u) + tan(u)| + ¢ 2. [ 1 (au+b) du= 1 F(au+b)+c
. . a
50. [__du :sin‘l(EJ+c SI-I 21 zdu=£tan‘1(gj+c
Ja?—u? a a“+u a a
(du 1 (|
52. | ———=—sec’| = |+¢C
JuJu’—-a*> a a



