A: TABLE OF BASIC DERIVATIVES

Let u = u(x) be a differentiable function of the independent variable x , that is u'(x) exists.

(A) The Power Rule :

Examples :

!

%{u”} =nu"" u

%{(ﬁ +ax+ 1)) = %(x-‘ +4x+ 1) (3x2 + 4)

d _ 1 ' d 3 3 1 4
S {Ju} = .u L V2 —4ax? +7x } = ——————— (-8x+35xY)
dx 2 /u dx 202 452+ 755

—d = 1 —d 6 = 1 = 1

e {c} = 0, cis a constant e {7n°} = 0,since 7w = 3.14 is a constant.

(B) The Six Trigonometric Rules :

Examples :

%{sin(u)} = cos(u). u'

%{sin(ﬂ)} = cos(x?). 3x?2

E‘{;{cos(u)} = —sin(u). u'

—sin(Jx). 2“/}

< {cos /%)}

%{tan(u)} = sec’(u). u'

%{tan{xs—z)} = sec?(5x72). (=10x7?)

%{cot(u)} = —csc?(u). u'

%[cot{sin(b‘)}] = —csc2{sin(2x)}. 2cos(2x).

%{sec(u)} = sec(u)tan(u). u'

A {sec(y%)} = sec(yT) tan(yx). dx

i{csc(u)} —csc(u) cot(u). u'
dx

%{csc(&r ~7)} = —cse(8x— 7)cot(8x — 7). 8

(C) The Six Hyperbolic Rules :

Examples :

gd;{sinh(u)} = cosh(u). u’

%{sinh(g/})} = cosh(¥x). %x“”

d%{cosh(u)} = sinh(u). '

%{cosh(sec(x)} = sinh{sec(x)}. sec(x)tan(x)

i — 2 ]
e {tanh(x)} =sech®(u). u

%[tanh{ﬂ +sin(x?)}] =sech?{x® +sin(x?)}. (3x? + 2xcos(x2))

i = —rech? !
e {coth(u)} = —csch?(u). u

drlooth(s +20} = —esch®(f +29. (L +2)

%{sech(u)} = —sech(u) tanh(u). u’

%{sech{%)}

—sech(9x) tanh(9x). 9

de—{csch(u)} = —csch(u) coth(u). u’

% [csch{sinh(3x)}] —csch{sinh(3x)} coth{sinh(3x)}. 3 cosh(3x)

(D) The Exponential & Logarithmic Rule :

Examples :

B

i uy — Lu 4
dx{e} e. u

e} = e (=307

d i PP _ 345
dx{lnlul} i dx{lnlx +5X+6I} x3+5x+6
%{a"} =a“In(@).u' , aeR,a>0,a%1 ?;1;{25“(*)} = 2°0).In(2). sec(x) tan(x)

yi R d _ 1 sec’(n)

i {logal u I} = ln(a) U ae R , a> 0 , a# 1 dx {10g4| [an(x) |} - ll’l(4) tan(x)




Examples :

(E) The Six Inverse Trigonometric Functions :
4 (sin @)} = ——lu_'uz 4 (sin @)} = e —8);6)(4
%{cos"'(u)} = ——-ﬁ fx—{cos-l(,%x)} = —J_l___j_gTT
|
4 (@)} = Lian () = T = 37501
—c-id;{cot"(u)} = z,ul gx—{cot“'(e‘)} =3 f‘el"
; o

d_fsec ()} =
dx

N S
lu]yu? -1
1

L fsec )} =

dx

4x3 _ X
x4 Jx® =1 x*Yx8 =1

d -1 - u
{ese (W)} = -
T et

d -1 _ 2 1
“-{csc ()} =- = —
dx 12x] /42 = 1 x| /4x2 — 1

(F) The Inverse Hyperbolic Functions : Examples :
d feinh' ()} = —4 d_(Gnh (In()} = — X
dx J1+u? dx J1+1n%(x)
d -1 u' d -1 5
L {cosh™ (0)} = —/—— £ {cosh™ (5x)} = ———
dx ur—1 dx 25x% — 1
N _2
_ ' 4,2 2 -
4 fuanh @)} = 4 4 ftanh™(£)} = 1_*4 = =2
X2
(G) The Product and Quotient Rules : Examples :
5

—j?{uv} =u'v+uw'

A (3 nGx+ 1)} =32 InGx+ 1) +x°
dx 5

x+ 1

d{x3 =1 3x2=3—x2

d_ — I, i a e . dex*y_1.d

i {ku} = ku' , kisaconstant e { 4 } X dx 1 4
_d_{l} _uv—w d_, tan(2x) - 2sec?(2x) x> — tan(2x) .3x?
dx "V v? dx x’ x°

In table above it is assumed that u = u(x) and v = v(x) are differentiable functions



B: TABLE OF BASIC INTEGRALS

Let ro,a,b,and Be R, r#-1, a#0 ,and > 0.
(A) The Power Rule : Examples :
rg _ (ax+b)™! Sdx = —L x4 2, _ Bx=DT
[ (ax+byrdx = oan € [xdx = ERRA N [OE e A
fax=frax=x+c [7dx =7[dx=7x+C
1 _ 2 1 "
——dx = ax+b +C dx =2Jx+4 +C.
J.,/ ax+b “ IVX+4
(B) The Six Trigonometric Rules : Examples :
[sin(ax + b))dx = —L cos(ax+ b) + € sin(9x = 2)dx =~ cos(9x-2) + €

J.cos( ax + b)dx = zll—sin(ax+b)+C

Icos(3x)dx 1 sm(3x) +C

[ tan( ax + b)dx = L injsec( ax + b)+C

jtan(5w - l)dw = g Injsec(5w — D|+C

jcot( ax +b)dx = L Insin( ax + b)+C

[ cot(1 = Tupdu = —% Injsin(1 — 7u)+C

jsec( ax+b)dx = L Injsec( ax + b) + tan( ax + b)+C j sec(3x)dx = % Insec(3x) + tan(3x)|+C
jcsc( ax+ bydx = L njesc( ax + b) - cot( ax + bHC j cse(20)dt = % Injesc(2t) — cot(2t)+C
’ (C) Additional Trigonometric Rules : ‘ Examples
[sec’(ax+bydx = Lan(ax+b)+C [ sec?2ui3)du = % tan(2u/3) + C
[ese?( ax+ bydx = ~Leot( ax+b)+C jcscz(lzv—)dw - ];—zcot( )+ C = -2cou( )+ C
.fsec( ax + b)tan( ax + b)dx = - sec( ax+b)+C jsec(3u) tan(3u)du = —3— sec(Bu)+ C

jcsc(ax+b)c0t(ax+b)dx = —%csc(ax+b)+C

'[csc(Sx) cot(Sx)dx = —% csc(5x)+ C

(D) The Six Hyperbolic Rules :

Examples

[ sinh( ax + b)dx = - cosh(ax +b) + C

jsinh(zx —Tydx = l cosh2x—7)+ C

[ cosh( ax + bdx = L sinh(ax+b) + €

jcoqh( 2x )dx = = emh( Zx )+ C

jtanh( ax + b)dx = L In[cosh( ax +b)] +C

jtanh(zu)du = 7 ln[cosh(2u)] +C

j coth( ax + b)dx = L Inlsinh( ax + b)+C

jcoth(x + 3)dx = Insinh(x + 3)4+C

j sech( ax + b)dx = % tan”'(e ) + C j sech(3x — 6)dx = 2 tan~! (e36) ++C
j csch( ax + b)dx = L Injtanh( ax + b)21+C j csch(107)dr = —0 lnltanh(51)|+C




‘ (E) Additional Hyperbolic Rules :

|

Examples
j sech?( ax +b)dx = L tanh(ax+b) + C j sech?(dw)dw = % tanh(4w) + C
I csch?( ax + b)dx = —7 coth( ax+b)+C J csch?(Qu)du = —% coth(2u) + C
J. sech( ax + b)tanh( ax + b)dx = ——Cll—sech( ax+b)+C J sech(3x)tanh(3x)dx = —E—C—C};—OE—)— +C
J.csch( ax + b)coth( ax + b)dx = —%csch( ax+b)+C Jcsch(%)coth(%)dx = —3csch(x/3) + C
(F) Exponential /Logarithmic Rules : Examples :
J‘eawbdx: Lew&b_}_c J‘ehdx: ~’17__6,71'_’_0
Laxtf gy ax+h 10317 Jy — 1 10x-17
[ al(k)k +C,0<ke R, kzl | [2%dx i 21+ C
1 _ ; 1
— 1 _dx=Linax+bcC = = In|2x - 34C
'[ ax+b a ! | 2x - 2 | |
(G) The Three Inverse Trigonometric Functions : Examples :
1 in—l( X 1 -1
dx =sin"'(=)+C ———dx=sin"'(x/4)+ C
J oo B J fi6-x
1 -1 X “1/_X
dx = tan"'(=)+ C dx = t
~[[32+x p L Cp) I3+x ﬁ‘m (5)*¢
1 -1 X 1 an-lg X
——dx= ssec’(=x)+C, x>p 1 ax=Lsec ( Y+ C, x> 2.
J x m p p / W -4 2
(H) The Three Inverse Hyperbolic Functions : Examples :
1 sl X 1 PRI
—————dx =sinh (=)+C ————dx =sinh" (x)+C
e ; I =
1 _ -1y X 1 — -1
IF__zdx—cosh (5)+C jmdx cosh™ ' (¢//5) + C
_ X 1 1 10X
jﬁ__ dx = ﬂlanh (ﬁ)+c i< B j% = gtanh (£ +C L k<6
(I) The Fundamental Theorems Examples :
h t’j
[ foodx = gt = g(b) - gta) [© Fdr =0kl 1= = In(e?) ~In(e) = 3-1=2
j { j F(t) dt = F(v(x)).v'(x) = F(u(x)).u'(x)
X u(x)

EX—{I: cos(t?)dt = cos(x*).2x — cos(x?).1

In table above it is assumed that :

(1) The function f{x) is continuous on [a,b] and J'ﬂx) dx =

(2) The functions u(x) and v(x) are differentiable andI

ur

gx)+ C.

F(?) dt exists.




