,;)3) Hﬂ x> (x- )
L= X - "y /y-2) |+ (- ) 2

=20 (4-2 (2x + x2)
= Iy (x-2Y (3x-2)



S5 D F)- CI7_+’< e s?(f): =GR
SInX &inX Sin’

: i

6o

v _ ) |
£(X) = sinx(-sie)-cosx-Jfsiex)Cosx_
X
D
= SINX —QCDEX
Sin°x










b3 p) SO =g(F6))
61(6) St[xx-?) [’F@\ ‘c('ga

ot
X




"~ 5\/—1{3 = sir\(fl—mgx)
9': Cos (r02%) -SeLdx



2.4 Chain Rule Cont.

ex: Differentiate.

a) y=csc(7x)

> (3x*-5)



-
THEOREM 2.13 Derivative of the Natural Logarithmic Function

Let u be a differentiable function of x.

A r—,

d
Z[l“ x] = X

d 1.
y X Z[l“ ul = LA A

{

i

ex: Differentiate.

.y ll(z) l
Y=ax "L X



ex: Differentiate.



ex: Differentiate.

o y=In N







-
THEOREM 2.14 Derivative Involving Absolute Value
If u is a differentiable funcuon of ¥ such that u # 0, then

Z[ln|u|]= (/L ‘A




ex: Differentiate.

a) f(x)=1In|cscx|



ex: Differentiate.

b f(x)=1In COS{'Z‘
IV }n}chx-‘L/ - (nle"l

= Inlcosy -2 — Y- Tﬂ“le

cps‘x 2 -sinx) - |

— —Slﬂx _\
COSX~Y

£'(x)=




ex: Differentiate.

O y=|nx|



-
Definition of Logarithmic Function to Base a

If a is a positive real number (@ # 1) and x is any positive real number, then the
logarithmic function to the base a is denoted by log, x and is defined as

log, x =

= | _ X _
l0gq )00992 = ')lpﬁ Ina (“@




ex: Differentiate.

a) y=log, x
‘ / (

y=ln7 X

—

)= 194, &

Ulﬁ“ e \L

\-. "'\_'J.J——o

A




ex: Differentiate.

Jx-2

o

X
b) y = log()



Derivati f the E ial E .
Let u be a differentiable function of x.

Yol ea” el

X

T V8 /
%[a"Hna-au %[e"]= e U



ex: Differentiate.

2 y=3 y

9’5/(}3‘5

‘ 5
b) y = &°* tj = 8{'5

SX

5‘= Se



ex: Differentiate.

C) y - Sln.\‘

)/'=/05‘5m 5(/“ =

In5-5"™




ex: Differentiate.

e)\—; 36

3 = BQ (—-[)— - 56’)( D -_é)?

f)\—ln(l” ) (I+e )"In(f’ j

)} /+e’€ €, -

= ]+e l-e"



ex: Differentiate.
@y=e'lnx Hactor 5‘
'— @K‘—l-— + {n)( &




ex: Write the equation of the tangent line to

y=e"" at x=1In2.

eq(ﬂ‘?' (]nQ, /o) Iﬁ



Inx
ex: Write an equation of the tangent line to y=——

at x=1. 4x

A

ex: Write an equation of the normal lineto y=

. 4x 1
atx-1([ O) \5_"Hx Inx -4 S[I)z r

lox ™

& - §-Tlpx (5-o=-ﬁ(1-0

\[m( L




General Differentiation Rules

Derivatives of
Trigonometric Functions

Derivatives of Exponential and
Logarithmic Functions

rSm'm'mn'y of Differentiation Rules

Let w and v be differentiable functions of x.

Constant Rule:

%[c] = (), ¢ is a real number.
Constant Multiple Rule:

%[cu] = cu’, ¢ is a real number.
Product Rule:

%[w] =-w +w

Chain Rule:

L) = £

i[:inx] - COS X

B

sec x] = sec x tan x

cot x] = —csc?x

&'La &'-_Ln.

¢ = e

Bl Bls

a'] = (In a)a*,
is a positive real number (@ # 1).

(Simple)Power Rule:

d ey WS :

E[r] n* .a[x] I, n is a rational number.
Sum or Difference Rule:

d + - +*

z[u ty=u 2V

Bl=

tan x] = sec’ x

n.&._Ln.
E
&
3
I
B
-

Bl

csc x] = —escxcot x

=

1
d_x{""]-;‘ x>0

d 1
E{b‘.!] - (llld).l'
a is a positive real number (@ + 1).




ex: Find the derivative.

a) y=35x-1

b) f(x)=xlog,x

) g(x)=cos’ x

e) y =In(sec2x)

fyy=e-5e*+7









b
A g(x)=cos’x = (cosx)

5¢ /)= Qtépsx)' [-s?nx\






e) y=In(sec2x)

)’l:'g;TZz’x‘ .5@{;2}/@"&(0.)('2






=K.
If f(x) = sin(In(2x)), then f’(x) =
(A) sin(In(2x))

2x

(B) COS(III(ZX))
b

() cos(In(2x))
X

0 ol



i ex:

Let f be the function given by f(x) = 3¢’* and let g be the function given by g(x) = 6x°. At what
value of x do the graphs of / and g have parallel tangent lines?

(A) -0.701
(B) -0.567
(C) 0391
(D) -0.302
(E) -0.258



FR12

Let f be the function given by f(x)=In -xi- .

(a) What is the domain of f?

(b) Find the value of the derivative of f at x =-1.



