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 :
i{u”} = d%{(x3 +ax+ 1)) = %(3& +ax+ 1) (3x2 + 4)
d 2 5 1 4
dimy- Ly A a7 - (-8x-+ 359
J_ dx 2J2 = 4x2 +7x5
i{c} = 0, cis a constant L{ﬂ} = 0,since 7 = 3.14 is a constant.
dx dx

(B) The Six Trigonometric Rules :

Examples :

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

A f6in(x*)} = cos(x?). 3x2

dx

d%{cos(u)} = —sin(u). u’

i{cosﬁ)} = —sin(yx). —L—

N

a%{tan(u)} = sec2(u). u'

d {tan{ )} = sec?(5x72). (10177

dLi{cot(u)} = —csc(u). u'

i [cot{ s1n(2x) H = —csc?{sin(2x)}. 2cos(2x).

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

A {sec(y%)} = sec(yF)tan(yx). Lx

dLi{csc(u)} = —csc(u) cot(u). u'

dLi{csc(Sx -7} =—-csc(8x—17) cot(8x -7). 8

(C) The Six Hyperbolic Rules :

Examples :

dLi{sinh(u)} = cosh(u). u'

{smh(f)} = cosh(yx). 1 23

d%{cosh(u)} = sinh(u). u’

E{cosh(sec(x)} = smh{sec(x)}. sec(x) tan(x)

de\c {tanh(u)} =sech?(u). u’'

%[tanh{x3 +sin(x?)}] =sech?{x> + sin(x?)}. (3x* + 2xcos(x?))

d%{coth(u)} = —csch?(u). u'

4 feom(k +20) = ese’(k 429, (L +2)

d%c{sech(u)} = —sech(u) tanh(u). u'

d%{sech{%)} = —sech(9x) tanh(9x). 9

d%{csch(u)} = —csch(u) coth(u). u'

d%c[csch{sinh(?ax)}] = —csch{sinh(3x)} coth{sinh(3x)}. 3 cosh(3x)

(D) The Exponential & Logarithmic Rule : Examples :
L uy — HU / i —x3 — %3 (2.2
dx{e} e'. u a’x{e }=e™. (-3x°)
d _u d 3 _ _3x*+5
dx{lnlul} dx{lnlx +5x+6|} P
d%{au} —a"In(a).u , aeR,a>0,a#l d%{zsec(xq = 25 |n(2). sec(x)tan(x)
d -1 W _ 1 sec’(x)
Ir {log |ul} = @ @ aeR,a>0,a=#1 {10g4| tan(x) |} = @) tan(y)




(E) The Six Inverse Trigonometric Functions :

Examples :

d el _ u d fea-ligv2\1  — 8x

L fsin'(uw)} = —%4— L {Lsin™ (4x9)} = —242—

dx M—uZ dx J1—16x*

d -1 _ u' d -1 _ 3

~{cos' ()} =- < {cos7'(Bx)} =————

dx 1 —u? dx J1-9x?

1

d -1 _ _u d -1 _ 2x 1
—t = L It = =

4 fan” () = 1 St (O = T = ey
d g1 ___u d 1 — e

Aot W) =~ 4 {cot (e} =

4x3

d - _
Jy Lsec 'wy =

u/
lulJu? = 1

A fsec ) =

4x3
Ix4|vx® =1 xtx8 -1

d foce ___u
4 tesc 'wy = Wi

d gl _ 2 _ 1
—“—{csc'(2x)} =-—- = -
dx x4 — 1 x| /4x% — 1

(F) The Inverse Hyperbolic Functions : Examples :
4 {sinh' ()} = —U— 4_{sinh'(In(v)} = —X
dx ST+ dx 1 +1n°(x)
d -1 u' d -1 5
£ {cosh™ ()} = ——— - {cosh™(5x)} = ————
dx Jii—1 dx J25x7 -1
-2
d_ - _ d 12— x> _ =2
e {tanh™" (1)} = T2 e {tanh™ ()} ~ 7 o4
22
(G) The Product and Quotient Rules : Examples :
d_ _ / d .3 — 242 3_5
Ir {w} =uv+uv Ir {x’In(5x+ 1)} 3x*In(5x+ 1)+ x S
3x2

d%c{ku} =ku' , kisaconstant

dexX*y_1dgsy_ 1 32_
e ot Al el G i

d _uv—uw'
a{%}_ %

— tan(2x) .3x?
6

d ( tan(2x) - 2sec?(2x) x>
dx x3 - X

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




B: TABLE OF BASIC INTEGRALS

Let r,a,b,and fe R, r#—-1, a#0 ,and > 0.

(A) The Power Rule : Examples :
e (ax + b)™! 5. _ 1 -4 CNN2v _ Bx—-17"!
j(ax+b) dv= <+ C jx dx = —x +c,j(3x D2y = =2 — 4+ C

jdx=j1dx=x+c

I7dx = 7jdx =T7x+C

dx:; ax+b +C

1
'[ Jax+b a4

j L_ix=2/x+4 +C.

x+4

(B) The Six Trigonometric Rules :

Examples :

[sin(ax+b))dx = =L cos(ax+b) + C

j sin(9x — 2)dx = —% cos(9x —2) + C

jcos( ax +b)dx = Lsin(ax+b) +C

j cos(3x)dx = % sin(3x) + C

[ tan( ax + b)dx = L Injsec( ax + b)H+C

[ tan(sw — 1w = % Injsec(5w — 1)}+C

j cot( ax + b)dx = -+ Infsin( ax + b)+C

jcot(l — Tu)du = —% Insin(1 — 7u)|+C

a

[ sec(ax + bydx = L Injsec( ax + b) + tan( ax + b)+C [ sec(3xdx = % Injsec(3x) + tan(3x)|+C

a

jcsc( ax + b)dx = L Injesc( ax + b) — cot( ax + b)|+C jcsc(zt)dz = % In|csc(27) — cot(2)[+C

(C) Additional Trigonometric Rules :

Examples

jsec2( ax+b)dx = L tan(ax+b) + C

jsecz(zu/3)du = %tan(ZuB) +C

_[cscz( ax + b)dx = —% cot( ax+b)+C

2(W - __1 w - _ w
jcsc(z)dw T Cot() +C = —2cot(H) + €

a

jsec( ax + b)tan( ax + b)dx = L sec(ax + b) + C j sec(3u) tan(3u)du = % sec(3u) + C

a

jcsc( ax + b)cot( ax + b)dx = —L csc(ax +b) + C j cse(5x) cot(5x)dx = —% cse(5x) + C

(D) The Six Hyperbolic Rules : Examples
j sinh( ax + b)dx = L cosh( ax+b) + C j sinh(2x — 7)dx = % cosh(2x —7) + C
[ cosh( ax + b)dx = L sinh( ax +b) + € [ cosh(Z)dx = 3 sinh(Z) + €

j tanh( ax + b)dx = = In[cosh( ax + b)] + C

jtanh(zu)du = % In[cosh(2u)] + C

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

jcoth(x +3)dx = In|sinh(x + 3)+C

j sech( ax + b)dx = 2 tan"!(e **) + C

I sech(3x — 6)dx = % tan~! (e¥3°°) ++C

j csch( ax + b)dx = L Injtanh( ax + b)/21+C

j csch(100)dt = 1—10 Injtanh(5)]+C




(E) Additional Hyperbolic Rules :

Examples

[ sech®(ax + bdx = L tanh( ax + b) + C | sech?(@wydw = - tanh(4w) + C
j csch?( ax + b)dx = —L coth( ax +b) + C jcschz(zu)du = —% coth(2u) + C
j sech( ax + b) tanh( ax + b)dx = —Lsech(ax +b) + C j sech(3x) tanh(3x)dx = —w +C

a

I csch( ax + b)coth( ax + b)dx = —lcsch( ax+b)+C

J.csch(%)coth(%)dx = —3csch(x/3) + C

(F) Exponential /Logarithmic Rules :

Examples :

J.eax+bdx — %eax+b+c

Tx _l7x
Ie dx = 7€ +C

[ kb = ll(k) ke +C L, 0<ke R, k=1 | [210dx = m 210517 1 €

j ax1+ ~dx = Linjax +bl+c le_ dx = % In|2x — 3+C
(G) The Three Inverse Trigonometric Functions : Examples :
J‘ﬁdx = sin’l(%) +C jﬁdx = sin"!(x/4) + C
J‘mdx = %tan‘l(%) +C | 3 +1x2 dx = %tan‘l(%) +C
jﬁw:%seel(%wc, x> B jﬁ :ésecl(x)+C x> 2.
(H) The Three Inverse Hyperbolic Functions : Examples :

J‘ﬁdx = sinh—l(%) +C j J— dx = sinh™'(x) + C

dx—cosh (x)+C dx=cosh’l(x/ﬁ)+C
1 _ 1 - _ 1
jﬁz_xzdx—ﬁtanh 1(%)+c, < B j sdv= ftanh () +C <6
(I) The Fundamental Theorems Examples :
o3
_[ ﬂx)dx = g(@)|=L = g(b) — g(a) _[ %dx = Injx| = = In(e®)—1In(e) =3-1=2

d{

Ir F(t) dt = F(v(x)).v'(x) —

F(u(x)). u'(x)

d ¢ 2 7r — 4 _ 2
= {J'x 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 _[ fx)dx = g(x)+ C.

(2) The functions u(x) and v(x) are differentiable and J.vix; F(?) dt exists.




C: BASIC TRIGONOMETRIC IDENTITIES

GROUP (A) :
(i) tan(0) = 2;‘;(((;)) (ii) cot(6) = ‘:rf((g))
(i) sec(6) = i (i) ese(0) = oo
GROUP (B) :

(i) cos2(0) + sin?(0) = 1 (i) 1 + tan?(0) = sec?(0) (iii) cot?(0) +1 = csc?(0)

GROUP (C) :

(i) sin(20) = 2 sin(0) cos()  (ii) cos(20) = 2cos2(0) — 1  (iii) cos(20) = 1 — 2sin*(0)

(iv) cos?(0) = %[1 + cos(20)] (v) sin?(0) = %[1 —cos(20)]

GROUP (D)

(i) sin(—0) = —sin(60) (if) cos(—0) = cos(0) (ii7) tan(—0) = —tan(6).
GROUP(E)

(i) cos(0 £ §) = cos(6) cos(@)  sin(0) sin(¢)
(i) sin(0 £ ¢) = sin(B) cos(¢@) + cos(f) sin(¢)
GROUP (F)

(i) cos(8) cos(@) = -+ [cos(8 = $) + cos(0 + §)]
(id) sin(9) sin(¢) = - [cos(8 — §) — cos(6 + §)]

(iii) sin(6) cos(¢) = % [sin(0 — §) + sin(0 + ¢)]



D: SPECIAL TRIGONOMETRIC EQUATIONS

n-1)

() sinx) =0 =x=nn (iycos(x) =0 =x= 5

where n is an integer : n = 0,£1,1£2,%3,...

E: HYPERBOLIC FUNCTIONS

(i) sinh(x) = J[e* = ™) (i) cosh(x) = Llet+e] (i tanh(y) = Spcd
. _ cosh(x) 3 1 ‘ ~ |
() €00 = ~Ginn() (v) sech(x) =SS (vi) esehlx) = e

(vii) cosh?(x) — sinh?(x) = 1 (viii) 1 — tanh?(x) = sech?(x)  (ix) coth?(x) — 1 = csch?(x)

F:PROPERTIES OF LOGARITHMS

Let xand y be positive real numbers.
(i) In(9) +In(y) = In(xy) ~ (i6) In(x) = In(y) = In(F) (iii) In(x") = mIn(x).

(iv) In(e") = k (v) M = x i) In(1) = 0, In(e) = 1.

G:SPECIAL VALUES

(i) sin(0) = 0 (ii) cos(0) = 1 (iii) tan(0) = 0
(iv) sinh(0) =0 (v)cosh(0) = 1 (vi) tanh(0) = 0

(vii) sin(n) = 0 and cos(nr) = (—1)", provided that " n " is an integer.

END
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