Section 3.4

7. Flz) = (z* +32* - 2)° = F'(z)=5(=*+32* —2)*. di (z* +32* — 2) = 5(z* + 32" — 2)*(42” + 62)
2

[or 10z(z* + 32 — 2)*(22" + 3)]

8. F(z) = (4z —2*)'"° = F'(z) = 100(4x — =*)*° - %(4.1: —z?) = 100(4z — =?)*°(4 — 2z)

[or 2002°%(z —2)(z —4)*]

9. Fz) = VI+2z+2° = (1 +2z+2°)/* =

d 1 2+ 3z?
Flz)=1(142c+2%)¥ L (142 ) = (2432%) =
(@) =3+ 2e 420 G (U2t 2’ = et ey P 3) = oz 120y
B 2+ 327
4 3/(1+ 2z +23)°
412/3 ’ 2 Nn—-1/3, 3 8z’
10. f(z) = (1 +=%) = flz)=3%1+2")" "(42°) = —
3IV1+a2?
1 g(t}=;=(t4+1)—3 = g’(t}:—B(f‘—l—l}““(itg)=—12t3(t4+1)_4=ﬂ
' (#+1)3 (410
2
12 f(t) = YTFtant = (1 +tant)"/? = f(t) = 3(1+tant) ¥ Tsec?t = —SC b
3 {/(1+tant)®
13. y = cos(a® +2°) = 1y = —sin(a® +27%) 32" [a7 isjustaconstant] = —3z”sin(a® + =7)
14 y=a*4cos’z = y’=3(cosx}2{—sinm) [a3i5justacnﬂstant] = —3sinxcos’ x

15. y=ze ™ = y =z[e ™ (—k)| +e ™ - 1=e"(—kae+1) [or (1—kz)e ™]
16. y = 3cot(nf) = y' = 3[—csc’(nb) - n] = —3ncsc’(nh)

17. g(z) = (1 +42)°(3+z — 2°)° =
g(x)=(1+42)°-8(3+x—2*)"(1 —22) + (3 + = — %)% - 5(1 + 4x)* - 4
=4(1+42)*(3+ = —2°)" [2(1+42)(1 — 2z) + 5(3 + = — =7 )]

=41 +4z)*(3+z —2°)" [(2+ 4z — 162%) + (15 + 5z — 527 )] = 4(1 +4=)* @+ =z — 2 ) (17 + 9z — 21?)
18. h(t) = (t* — 13 +1)* =

R'(t) = (£ —1)7 - 4(£ +1)°(387) + (7 + 1)* - 3(¢* — 1)%(48%)

=128 — 1) E 1) [(* - )+t +1)] =128 - 1)’ (F + 1) (2t  +¢t—1)
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Section 3.4

19. y = (22 —5)*(8z> —5)7° =
¥y =42z — 5)%(2)(82 — 5)7° + (2= — 5)*(—3)(8«" — 5)"*(16x)
= 8(2x — 5)°(82® — 5)~% — 48z(2x — 5)*(8z" — 5)*
[This simplifies to 8(2z — 5)*(8z” — 5)~*(—42” + 30z — 5) ]

20.y=(*+1)(*+2)"° =

|

7 1/3
y =2I(:’J‘:2+2} +(IZ+1)( m

2 +1Y

yfzg(ﬂ)z d (12+1) =3<x2 _H)Z, (z* — 1)(2z) — (2% + 1)(2x)

1
3

) (=® +2)77 (22) = 22(2* +2)'/° [1 -

22—1) dz\z®>—1 x?—1 (z2—1)2
s 22 +1\ 2z[z —1— (2® +1)] . 22 +1\ 22(-2)  —12z(z® +1)?
T\ =z -1 (z% —1)? TN\ZP 1) @12 T (221

2 y=e "cos3z = gy =e °*(—3sin3z) + (cos3z)(—5e **) = —e "*(3sin 3z + 5 cos 3x)

23 y=¢€"""" = gy =", % (xcosz) = e™°°% [z(—sinz) + (cosz) - 1] = e*°**(cosz — xsinx)

. _ d
24. Using Formula 5 and the Chain Rule, y = 10'™* = 3/ =10 (In10) - —-(1-2*) = —2a(n 10)10'="
H

% F(z) = )21 = (z_])m

z+1 z+1
v Afz—1\T? a@ (21 1 z2+1\'"? 2+ 1)) = (z—1D(1)
F(Z)_E(z+1) 'E(z+1)_§(z—1) ' +1)
C1(z+D)Y? z41—2z+1  1(z+1)? 2 1
202 (2412 T 2(z—-0)V2 (z+1)2 (z— 1)V/2(z41)3/2
26. G(;;):%
Gy =& T2 A1) 1= D 56" +29)' (2 +2)

(s +2)°]°

_ 200 +2)* (w— 1) [2(4° +2y) — 5(y — 1)(y +1)]

(y2 +2y)"°
_ 2y 1) [(20° +4y) + (57 +5)] 2w — 1)(3y” + 4y +5)
(v +29)° (v? +2)°
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27 y= =
Y r?+1
_ Vvri+1-—
_ VP —r 3P+ )TV r) VTl _ Ve +1
VEFI) (V1) (V1)
(rz—l-lj — 7t 1

or (r2 +1)7%

(VrEFl) (P12

Another solution: Write y as a product and make use of the Product Rule. y = r(+?> +1)"%/2 =
Y =r =2+ 1))+ (P + 1)V 1=+ )PP+ P+ D) =P+ 1)) = (P + 1)

The step that students usually have trouble with is factoring out (r> + 1)~3/2_ But this is no different than factoring out «>
from z* + x°; that is, we are just factoring out a factor with the smallest exponent that appears on it. In this case, —2 is
smaller than —1.

e" —e”

e% + e~ u

w

28 y =

, (e +e¥)(e" —(—e¥)) —(e* —e™)(e" + (—e™¥)) e 4ol 4ol 4 o724 — (2% — ol — 0 4 o—2u)
v = (e 4 e—u)2 N (ev 4+ e—u)2
o 4e° - 4
Tt e rey

d d
29. y =sin(tan2x) = 3’ = cos(tan2z)- T (tan2x) = cos(tan 2z) - sec”(2z) - = (2z) = 2 cos(tan 2z) sec®(2z)
z x

(7Y oW VY (DY) ) v* y(2u+2-y) 5y +2)
w'G(y)_(y+1) - th]_a(y+1)' (y+1)° B O ) L R ) iy RV

31. Using Formula 5 and the Chain Rule, y = 2™ =
y =207 (1n2). di (sinmz) = 2™ (In2) - cos wzx - ™ = 25 "% (1 In 2) cos wx
a
32. y = tan?(36) = (tan36)® = ¢’ =2(tan36)- di; (tan 36) = 2tan 36 - sec” 30 - 3 = 6 tan 36 sec” 30

33. y = sec’ z + tan’ z = (secz)® + (tanz)® =

y' = 2(secz)(secx tanz) + 2(tan z)(sec’ z) = 2sec’x tanz + 2sec’x tanx = 4sec’x tanx
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35.

36.

4.

42

v= 1+ e2=

P 1—e* 1—e* . L—e™\  (1+e™)(—2e*) — (1 —e™)(2e*)
Y= T e T+e= ) "\Ttew (1 +e?=)2

(1= e [(1+e™)+(1—e)] _ 1—e™\ —2e77(2) 4™
- T (14 e?=)2 e L+e2 | (1+e2=)2 (1+e2=)2

10=mm-(r5) =

r'= %(t? 14)_”2 ' % (tﬂ 14) - %(tz :4)”2 . +(:3{Ji]4;zt(2ﬂ

_#+4'V £ra-2 4—1
2412 (tz +4}2 - 2#”2{:#2 +4}3,f2

. y = cot’(sinf) = [cut(sin 8)° =

3y = 2[cot(sin@)] - — [cnt(sm 8)] = 2 cot(sin @) - [— csc®(sin @) - cos ] = —2cos @ cot(sin @) csc’(sin 8)

y:gk‘anﬁ _—y y’:ek'anﬁ.%(ktan\/;)=ehan"5(ksec2v};r%x_”2) ksci‘:‘{_ ktan /Z
2

. f(t) = tan(e®) + e™="* = f'(t) = sec’(ef) - % (e*) + e™=mt. % (tant) = sec®(e') - €' + ™" . sec’ ¢

. y = sin(sin(sinz)) = gy’ = cos(sin(sinz)) di (sin(sinz)) = cos(sin(sinz)) cos(sinz) cosx
x

f(t) = sin® (es"nzt) = [si.n (eﬂnzt)r =

i) = 2[5111( Emzt)] - —si ( smzt) = 25in(esmzt) . cos(esinzt) . %esinzt

™
= 23in( P t) ( sin’ ) it % sin®t = 2sin(eﬂnnt) cus(esinzt) es'-nnt -2sint cost
— 4sin( s1n t) (

—1/2 —1/2
y=Ve+Ve+ve = y’:%(:r+ :r+\/a._") |:]+%(I+V’E) (1+%x‘1f2)]

sin t) sin®t sint cost

.glz) = (2ra™ +n)? =

sin (

2z

1+ e?=

d
¢'(z) = p(2ra™ +n)* ' - E(%’am +n) =p(2ra™ +n)*! - 2ra"*(Ina) - r = 2r’p(lna)(2ra™ +n)* " 'a™

)
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12 EE 2
M y=2% = 4 =27 (mz}di(:z*”) =2% (In2)3* (In3)(2z)
=i

45. y = cos /sin(tan mz) = cos(sin(tan ?TI}}Uz =

d d
y' = — sin(sin(tan 7z))/? - dz (sin(tan7z))'/? = — sin(sin(tan 7z))"/? - 1 (sin(tanwz)) /2 - iz (sin(tan 7))
_ —siny/sin(tan mz) d — sin 4/sin(tan mz)

- cos(tan Tz) - = tan Tz = - cos(tanmz) - sec®(mwzx) -
x

2 ,/sin(tan mx)

— cos(tan mz) sec® (mz) sin 4/sin(tan mzx)

2 ,/sin(tan wx)

2 ,/sin(tan wx)

46, y = [:r—l— (:,r:+&i.n2 1}3]4 = y' =4 [:r-i—(x + sin? x}3]3- [] +3{x+sin2 .1.":}2 {1+ 2sinz cos.r}]

4. h(z) =VETT = K(z) = %(xz 1) V2 (20) = ;_F :
o VT ] ey ]
o (Ve +1)* B (z + 1)1 T (z2 4 1)3/2

50. y=e = Y =e () =e & =

o

yn _ es” . (e:c)r _|_e= . (eem) —_ es’ . e® _|_e= Lt L &T =eem . E‘.z(]. _l_ez} or eem+x(1 +ex]

59. For the tangent line to be horizontal, f'(x) = 0. f(x) =2sinz +sinz = f'(z) =2cosz + 2sinz cosz=0 <
2cosz(l +sinz) =0 & cosx=0o0rsinz = —1,50 z = I + 2nw or &= + 2nm, where n is any integer. Now
f(3) =3and f(5F) = —1, so the points on the curve with a horizontal tangent are (3 + 2nw,3) and (3£ 4 2nm, —1),
where n 15 any integer.

63. (@) h(z) = f(g(z)) = R'(z)=f'(g(z))-g'(z).s0h'(1) = f'(g(1))-o'(1) = f(2)-6 =5-6=30.

b) H(z) =g(f(z)) = H'(z)=g'(f(z))-f(=),0 H'(1)=g'(f(1))-f(1) =g'(3)-4=9-4 =36

86. (@) h(z) = f(f(z)) = R(z)=7F(f))f (=) Sok'(2)=f(F(2))f(2) = (1)f(2)=(-1(-1) =1L
® g(z) = f(z*) = ¢'(z)=F(2")- d% (2%) = f'(2")(2z). Sog'(2) =f'(27)(2-2) =4f'(4) = 4(2) =8.
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