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3.7 Warmup (aab) S °n¥6ﬂ OD)OQ S on s(.x)

1. If f(x)=2"+x and g(x)=f(x), then whatis g'(3)? Lo .
§(x) has (3, L) ( l ‘r(ﬁQ - 2 -Ina |
foo hes (L 3) 5 (- 1y £y 2402 +|

l
g (3)= 2002 +)

Y -
2. If fand g are inverses of one another, with f (0)=2, f'(0)=-7, f(1)=0, and f’(1)=13. What is
9'(0)? l

flo  q SELE VS
(02) (2,0 v
@_‘_0_) (6) T3
3. Determine the following derivatives: |
d 2x° I
8.) —|093 5 O —‘——" - ()
o -4 3 xin3  (x-4)In3
Ys log, 25— \og, (x-) .
ea \J'_ loﬁx
g fog,2 v Blag,x <108, 6 - dog x

d
p) L ingen
ax < a5 (2x +®s§

j'— (>3+Sm><) In5

4. Find the tangent(s) to y =In xwhich have a slope of 2.
|

9L Y
Rﬂ iz 2(x-3)

% &

‘ U 2~ 2%- |
X= 32 Y= n(3)



Logarithmic Differentiation

Exponential Functions Power Functions
(variable in the exponent) (variable in the base)
y=a’ y=x*
y'=a*«Inx y' =ax*!

What about functions of the form y =x*? This function is neither an exponential nor a power function,
but seems to be some combination of the two.

One way to differentiate functions of this form is to use the fact that x =e"* (x>0) and to rewrite the

base as this. X ’

Y= (e\mc) > Y= e,g.ﬂmc. [Q{]x-‘-\]

X An X

Y- €
(ﬂ}‘: e?ﬁQnX _[l-QnX +_LX.X]

Another way to differentiate functions of this form is to use a technique called logarithmic
differentiation. This process involves the following:
a) take the logarithm of both sides of the equation
b) use logarithmic rules to rewrite the complicated side in the simplest form for differentiation
c) differentiate implicitly, solve for y’' and then substitute fory

4z %
ﬂnl.:): In X

/

X J(j_l(j = Anx+ |
\j = (j(an—H}

RV\\j: X dn %

)

-jl—-‘j = nXx ¥ 7(--)\—(




This technique can also be used to differentiate complicated functions involving products, quotients or
radicals of functions.

Determine the derivative for each of the following:

1) y- X316 —5x
(3x-7)’

n ¥ J16-5x

e ) 1
\ﬂ&:):' \n Xa-\— \rn J165x - \n (3%x-7)

Iny = Blnx  + L 1 0065%) 2 In(3%-7)
| ‘ \ \

5y c 3% £ E) ) - 2659) 6)

) y= [ NSy 3 5 6
1+cos6 p ____.___ =
s 9 G Lx 20650 3

\+ (o%6 ‘IT’CE Sme . SN0 )
\Y'\ < n (\' (050 } ? Lj (+C0%6 l COSB T+Cosd
\3 2 \'\'CDSB Ljr: !_l—_t_g_se (_. )!:S\n{)+5lnﬁtosb+simbsb }
\T\ \j: ‘\i [Q.'(\ (_\"UDS@) - Qn ( H—COS@S} hosh \* I-tos® I~(c¢D

o

Loyl [ snb l .‘smﬂ} !\ rosh ( 25\:’193
) IR [ [-CosH T 14co%d [ ot \( Swm>d
3) y=(sinx)" S

14 (0%D S\V\B

Jn Y: X Rn(&nx)

. | (05X
59 ¢ e O+ hsnx

x
. (0S¥ S'\n'\‘
- (S\T\X) - {K‘ ETRX + ’Qﬂ ]

B (SH\X}X- {X‘Cojr X 4 n sin 7‘:\



4) y — Xsinx

9‘“‘3: S\AX - ’inx

Lo .
ljlj S osx-Inx  + SInKk.—

/

Y = (X?‘“*)(cosx Inx + 2

K

5 y=Inx+Iny

imﬁi at d {Tuenjt‘uaﬁon

) \
) \ \ ) .
YIx vy 9o x
i
! \ ,_\ (\"5)
Y —53 T X Lj} | l
: \ RV T
3(\-%)'—;2 * (1-3)
SIS U
TR Y-t x(yn)
6) y=Insin®x 2
Y = ZnSnX
, \ . COSK
Yy = 275nx
(jl-_ . 2(0‘\7(
7) Inxy = 3-2x+5y
, )
S (gey)= 072+ 5y
\ \ | /
~ +_‘-j = "2+5‘j
e gy
5 9 Oy = 2-%
(ls)-(20g) () @
tﬂ (j -"""'('T_——L— :_’)—-’
—u "D
|

= x(1-3y)
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