3.7 Derivatives 0f Logarithmic Functions

SECTION 3.7 DERIVATIVES OF LOGARITHMIC FUNCTIONS

B Click here for answers.

1-11 m Differentiate the function.
1. f(x) =1In(2 — x) 2. f(x) = logs(x? — 4)

3. f(x) = |ogm<xf 1> 4 F(x) = In VX
5. G(x) = J/Inx 6. F(X) = e*Inx
Inx
7. h(y) = In(y3si .y =
(y) = In(y’siny) 8. y=7%
9. y = (Intan x)? 10. y=In|x®—x?
1. y=In(x + Inx)
12-14 m Findy" and y".
12. y=xInx 13. y = In(ax)

14. y=In(1 + x?)

15=17 n Differentiate f and find the domain of f.
15. f(x) = In(2x + 1) 16. f(x) = cos(Inx)
17. f(x) = logs(x® — 4)

B Click here for solutions.

18. Find an equation of the tangent line to the curve
y = In(x? + 1) at the point (1, In 2).

19-27 m Use logarithmic differentiation to find the derivative of
the function.

19. y=(3x — 7)%(8x* — 1)
20. y = x¥5(x2 + g)ex*

_ (x+ D4x — 5)°

2.y x— 37
x2+1
22. y =
y x+1
e*yx5 + 2
BY = T 10 + 37
_ (xX* + 1)*sin’k
4. y= 7\3&
25. y = x/™ 26. y = (sinx)™*
27. y = x**
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Answers

I3 Click here for exercises.

1. f'(x) :le 2. f'(x) :(Xz_zﬁ

3. f'(x) = 7)(()(—71)”110 4. F'(x) = 2—1)(

5. G'(x) = W 6. F'(x) = ex<lnx + )1(>

7. h’(y)=§+coty 8. y’=1J:(();7:L):()IZnX

0 y,:2(lnti:n>29902x 0. y,zxf?)((:i)

11. y’=)((x%|:]x) 122y =Inx + 1,y" = 1/x

13,y =1/x,y = —1/x? 4.y = XZZJ): 1,y” = (i2_+2:)22
15. f/(x) = T (-3, )

16 100 = — 300X 6 )

B Click here for solutions.

2x
17. f'(X) = —5——; > 2 1. y=x+1In2-1
¥ =Ge—aing X y=x+in
12 48x
. L _ 4 2 __ 3 +
19. y' = (3x — 7)*(8x 1)<3x—7 8x2—1>
2 8x
LV = x2/5(x2 + 4x2+x7+ + 4
20. y' = x?>(x 8)% <5x 2+ 8 2x+ 1
(x+D'(x—5°( 4 3 8
2. y' = + _
y (x — 38 x+1 x—-5 x-3
x2+ 1 X 1
22. y = _
y \/:[X2+1 2(x+1)]
X /%5 + 9 4
B,y — /x5 + 2 L 5x 4 &
(x + D*(x* + 3)? 2(x*+2) x+1 x*+3
L+ Dtsin’x [ 12x° 1
4.y = 75 G T 2cotx— o
25.y =0
26. y' = (Sinx)***(—sinxInsinx + cosx cot X)
27. y = x"[x* (Inx + 1) Inx + x*71]

}



SECTION 3.7 DERIVATIVES OF LOGARITHMIC FUNCTIONS 3
Solutions
Clich here for exercises. I Click here for answers.
Lf(x) =In@2-z) = _ oo _1 n_ 1
’ n By=In(a) = y=—== = y'=-——=
ar x?
@) = g @)= g = . )
2 —xdx 2—xz x-—2 Wy=In(1t2?) = — 2z = Qx N
) 9 1+x x? +1
2 f(x) =logg (2> —4) =
: 1 2% g @)@ -@0)) 22194
. 1 ey 2@ =
F@) = oms @ = @ ms (x2+1) (22 +1)°
. T - 2 — 222
3. f(z) =log,, (m) =log,pz—log,,(z—1) = = m
. 1 B 1 B 1 ) 1 9
F@) = 0 " om0 2@ Dm0 5. f (@) =hQetl) = fio)=g -7 2=5 77
4. F(z) =Inyz =lnz'/? = llnz = Dom (f) = {z | 2z +1> 0} = (~3,00)
Jo (x)*l (1) 1 16. f(z) =cos(lnz) = f'(z)=—sin(lnz)/z
2 \z 2z Dom (f) = (0, c0)
_ 3 _ 1/3
5. G(x) = VInz = (Inx) = 7. f(z) =logg (12 —4) = f(z) = — 2z A
L g 1 1 (z? —4)In3
G (x) = L (Inz) Y
T 3z (lnz) Dom (f) = {z ]2’ =4 >0} = {z ||z > 2}
6. F'(z) =€"lnz = = (—00,—-2) U (2,00)
1 1
F'(z) =e"Inz +€° (;) =e€” (lner ;) B.y=f(x)=In(z*+1) =
. 1 2z .
7. h(y) = In (y*siny) = 3Iny + In (siny) = J'(@) = — W=y 2 (1) =1s0
N (y):§+ : (Cosy):§+coty an equation of the tangent line at (1,In2) is
Yy siny Y —In2=1(z—1),ory=z+In2-1
8. y= 1hjrx 9.y = (3z—7)" (8x2—1)3 =
x
_ _ 2_
1tz ohe In |y| T4ln|3x 7]+ 3In|8z% — 1]
y = (1+2)(1/z) — (Inz) (1) __x oz - ¥ 12 48x
(14 z)? (14 z)? y 3x—7 82-1
12 48z
l1fz—zhe = 3z —7)* (82> — 1)
- (o =7 (82" ~ 1) 5775 + g 1
z(1+z)
_ 2/5 2 4 x2+x
9.y = (lmtamx)2 = 20.y=z (x +8) e =
_ 2 2 2
, 1 9 2(lntanx)5602x Iny| ——ln|x|+4ln(:ﬂ +8)+x +x
y' ' =2(Intanz) - —— -sec* x = ——————— ,
tanx tanz - ¥ _ 2. l+ 2x tordl =
10.y:1n|x3—x2| = 4 5 z z? 48
2 2 8x
;1 s oy z(Bx—2)  3z-2 Y =225 (@ g 8) et | 2y +2x+1}
Y= ; (32 2gy)igﬁ(gn—l)ix(m—l) bz a?+8
4 3
N.y=h(z+he) = 2].y:(x+1) (xs_S)
1 (1) =i (z—3)
Y Tz z) z(z+lnz) Infy| = 4In|z+1| +3In|z — 5] — 8In|z — 3|
. LY 43 8
122y =zlhz = y/zlnerx(g—E):lnerl = y x4+1 x-5 x-3
@)

1"

1
Yy =
T

—-5)3 [ 4 3 8
Y 8 + -
(x—3) x+1 xx—5 x-—3
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2
x°+1 9
22. y =4/ o = lny:%[ln(x +1)—ln(x+1)]
y o1 2x 1
= L == - =
y 2\224+1 zxz+1
;L x2+1 x B 1
yi\/erl 22+1 2(xz+1)
3.y — e”\xd + 2
U (@)t (@24 3)
lny:x+%ln(x5+2)—41n|x+1|—21n(x2+3)
! 4
Y 5x 4 4z
= = =1 - - .S
y Jr2(9E5+2) z+1 2243 ©
; e*\/x® +2 14 5zt B 4 B 4z
Y et ) @13 2@ 12 w1l 2243
(x3 + 1)4 sin?
Uy =5
In|y| :4ln|x3+1| +2In|sinz| — $ In|z|. So
! 2
y 3z cosx_i
y 74x3+1 sinz 3z =
, (@@ ) sin?a [ 1242 ooots_ L
Yy = 2173 x3+1+ CcO x—ﬁ .
2.y =2t/ o lny:(i)lnle = y—ce¢
Inx
= 3y =0
2. y = (sinz)®®” = Iny=coszln(sinz) =
! 2
vy _ —sinzlnsinz + cosx (Cf)bx)
y sin
y' = (sinx)®*” (—sinzInsin z + cos x cot )
7.y =z = Iny =2°lnz =

e e <

=z (lnz+ 1) Inz + = 1 , because z = x”
x

z' 1
= Ihz=zlher = — =hzt+z|-
z T

= 2z’ = 2" (Inz + 1). Therefore,
y = = [z’” (Inz+1)Inz + x’”il]A



