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4. By the Product Rule, g(z) = Vze® =2'/2e* = g'(z) = 2'/%(e®) + &° (%m_lﬁ) = %m_lfzem(2x +1).

e” (1 —e%)e® — ¥ (—e¥)

e® — Bﬂm + 623

6. By the Quotient Rule, y = 1—e= y' = (1—e*)?

10. J(v) = [:1.13 — 20)(1;_4 — '1)—2) Ll;-
J(v)= (v3 I 21}){—4@_5 - 2'u_3] -- {0_4 - v_2]{31:2 —2)

——do st 2t 3 — 2 =1 Bt

(1—e=)?

(1—e)?

x+1 QR
Wv=oia—2 7
;@ +z—2)1)—(x+1)B2"+1) 2®+z—-2—32"—32"—z—1 —227—327—3
o (% + = —2)2 a (z? + o2 —2)2 (% +z—2)2
o 22 +32"+3
(x —1)2(x2 +x+2)2
t— 1t t 2 s e ' 2,-1/3 _ 1,-5/6
22, g(t) = 7 =ﬁ—ﬁ=ﬂ — 8 = g(t) =571 — 7%
2_1D)—=z(22) 22-1-22> —2?-1
30. = 2) = & _ _
f(=) = — 1 () @2 — 1) = — 1) (= —1)2
F(z) = (2® —1)%(=22) — (—2® — 1)(2* — 222 + 1)’ _ (2 — 1) (—22) + (=® +1)(42® — 4=)
[(2? — 1)%? (2? —1)*
- {.1'2 — 1)2{—23:] + {:1’:2 + 1)(4:17)(3:2 —1) - l:..":2 — 1:][(:.1:'2 —1)(—2=) + (w2 + 1)(4zx)]
- G717 - 1"
227 +2x+4% +4x 2% 62
n (2 —1)3 (22 —1)3
pe o}
36. (@) y=flz) = Tr a2 (b) 0.75
; _ {l+m2)1—w{2m) _ 1—z2 (3,0.3)
=)= TSl T So the slope of the
=2
tangent line at the point (3, 0.3) is f'(3) = T3 and its equation is
y— 0.3 =—0.08(z —3) ory = —0.08x + 0.54. -
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The pattern suggests that g™ (z) = w. {(We could use mathematical induction to prove this formula.)

em

d [h(z)] zh'(z)—h(z)-1 d [h(z) 2r'(2) —h(2) 2(-3)—(4) —10
gt -zt g s ase.

x dx T 22 T4 =25

50. (a) P(z) = F(z)G(z),s0 P'(2) = F(2)G'(2) + G(2) F'(2) =3- 3 +2-0= 2.

® Q) = F@)/Gle) o @(n = CDLA_LMED 3= 1, B4

2 flz) = \,/Esinm = fl(z)= \,/Ecosx+sin:v (%a’:_lﬂ) = \/;cusm -+ ;i:ﬁ
x

cott ef(—esc?t) — (cott)e? ef(—csclt — cot t esc ¢+ cott
LAt =" = f(t)= ( ) — (cott)e®  €( ) _

{Gt}Q {Bt)2 et

10. y =sinf cos® = 3 =sinf(—sinb)+ cosf(cosd) = cos’ 6 —sin”> @ [or cos 26]

4 y—az+tanz = 3y =1+sec’z soy'(wr)=1+(—1)> =2 Anequation of the tangent line to the curve

y = x + tanz at the point (w, 7)) isy — 7 =2{z —7) ory = 2x — .

26. (aA) y =3rxr+6cosx = y’=3—ﬁsinm_At(%,';r—|—3], (b)

y' =3 —6sinZ =3 — 62 =3 —3/3, and an equation of the
tangent lineisy — (7 +3) = (3—3v/3)(x — §), or
y={:3—3\/§]w+3+ﬁ\/§.
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32. (a) g(z) = f(z)sinz = g'(z) = f(z)cosz +sinz- f'(z), so
(Z)=f(Z)cosT+sinI f(Z)=4-1+3 (—2)=2-3
flz) - (—sinz) —cosx - f'(x)

cos &
(b) h(z) = = h'(z) = , SO
(@) [£(=))
- o x W 3\ _(1y(=—
h,(zj_f(g)—(—smg}—cosE-f’(g)_4( 2) (2]( 2)_—2\/§—|—1_1—2\/§
3/ = w112 = 2 = =
7 4 TR
4. Lim sin 3z sin bx — lim 3sin 3z . 5 sin bx — fim 3sin 3z  lim 5 sin bx
z—0 x2 x—0 3z bz z—l a x—s0 bz
. sin3z . sinbx
- 3:.1512}3 3z '5ilgnln Sz (1)-5(1) 5
54. We get the followimng formulas for » and A in terms of 6: 70)
sin;=;—0 = r=105in% and (:05%:% = h=1l}cosg -
Now A(6) = +mr? and B(8) = $(2r)h =rh. So
; 1.2 .
o Ale) L _in 1 r_ — ir lim 10sin(6/2)
e—ot+ B(8) e—ot rh p—ot h #_o+ 10cos(8/2)

1 .
=5 llm t 8/2)=10
27 an(8/2)

_ o dydu 1, —1/2y¢ ey &
6. Letu =g(z) =2— e andy = f(u) V"_'I'he dm = =T =(zu W—e®) = Nk

f(t) = sin(e®) + 2 = f'(t) = cos(e?) - &' + ¥ . cost = & cos(e’) + P cost

16. y = e Pcosdt = 3 =e ¥ (—sindt-4) + cosdtfe 2 (—2)] = —2e (2 sin 4t + cos 4t)

2. f(s) = % =
oy LA\ (8P +4)(28) — (8 +1)(25) _ 1[5 +4)/" 25[(s> +4) — (s* + 1)]
f(S)_§(32+4) (52 +4)2 (324—]) (52 +4)2

(52 +4)"%(2s)(3) 3s

AL+ D22 +4)? (& + 1) + 4
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_ _w=1)*
Gy = (@ +2y)° -4y —1)7-1— (y —1)*- 5" +29)*(2y +2)
(w2 +20)°]"
_ 267+ 2y — )7 [2(6° +2y) — 5y — (v +1)]
(v? +2y)"
2y -1 [(20° +4) + (=507 +5)]  2(y—1)°(—3y" + 4y +5)
- (v* +2y)° - (v? +2y)°
y O\
30. F(v) = (U3+1) =
Fv) = 6( v )E (v¥ +1)(1) — v(3u?) _ 6v% (0¥ + 1 — 39) _ 6v°(1 — 20%)
vi+1 (v?+1)2 (v +1)3(v? +1)2 (v?41)7
’ — 2y — 9 9 e 2= —2x+1
3. y= Vitze 22 = y =%[:] + ze~? ) 1z [x(—?e 2 )-l—ﬂ 2 ] = —2 —](—I—mc—2=}
4 y=2%" = 5 —2% (n2) d% (3@2) — 2% (1n2)3° (In 3)(22)
48. y = cos’x = (cos :12)2 = gy =2cosz(—sinz) = —2cosxsiny =

y" = (—2cosz)cosz +sinz(2sinz) = —2cos’x + 2sin’z

Note: Many other forms of the answers exist. For example, 3’ = — sin 2z and " = —2 cos 2z

54.y=sinx+sin2m = y =cosx+ 2sinx coszx.

At (0,0), ' = 1, and an equation of the tangent lineisy — 0= 1(z — 0), or y = =
86. (@) h(z) = f(f(=)) = h'(z)=fF(f(=))f'(z). Sohk'(2)= f(F(2))f'(2)=Ff(1)f(2) =~ (-1)(-1)=1

® g(z) = f(z") = d'(z)=f(2")- % (@%) = F'(2")(2x). Sog'(2) = F(2°)(2-2) =4F'(4) ~ 4(2) =8.

72. f(z) = xg(z?) = f(z)==zg'(2®) 2z +g(z?) - 1 = 22°¢'(2®) + g(=*) =

f'(z) = 227g"(a?) 22 + g/ (2) 4o + ¢’ (2”) 2z = 427" (2?) + 4ag(2?) + 229’ (2°) = 6z¢/(2?) + 4279 (27)
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