Section 3.2

3. By the Product Rule, f(z) = (¥ + 2z)e* =
fl(z) = (=% + 22)(e®) + e®(z® + 2z)" = (2% + 2x)e” + &% (32> + 2)

= "[(¢® +2x) + (32 + 2)] = "(2% + 32® + 22 + 2)

2

4. Bythe Product Rule, g(z) = vz e® = z'/2e* = g'(z) = z'/?(e) +€° (lx—lﬂ) = %x_”zez@x +1).

() - (@)
. e’ , TagpelTegg\® z® (%) — e®(2z) wxe(x—2) € (z—2)
5. By the Quotient Rule, y = = = y' = @) = — = — = -
. e” ; (l+z)e® —e(1) e+ xze” —e” ze”
6. By th tient Rul = = = = .
y EQm e,y I—I—x Y (1+$)2 ($+1:}2 (x_l_l)z
_B3z—1 @& , . (2e+1)(3)—(3x—1)(2) 6zx+3—6x+2 5
Lo =5 = 9= 2z + 1) T T Gzt (ztle
i 44+8%)(2) — (2t)(2¢)  8+28° — 4 82
8. f(t) = _Z _f’(tj=( )()2(2}( ) _ i .
4+t (4+12) (4+#2) (4+12)

9. V(z) = (22° + 3)(z* — 22) =
V'(z) = (22° + 3)(42® — 2) + (z* — 22)(62°) = (82° + 8z — 6) + (62° — 122%) = 142° — 42® — 6
10. ¥ () = (w2 + w3 (u® — 2u?) =
Y'(u) = (u™? + u ) (5u® — 4u) + (u® — 2u®)(—2u~% — 3u™Y)
= (5u® — 4w~ +5u —4u"?) 4+ (—2u® — 3u+Au~! + 6u"?) = 3u® + 2u + 2u"?

1. Fy) = (% - y_i) (y + 54°) = (y_z I 3y_4)(y + 5;:,:3:] B

F'(y) =(y? =3y *)(1 + 15¢%) + (y + 54°) (—2y % + 12y~ °)
=y >+ 15—3y * —45y ) +(—2y > + 12y * — 10 + 60y ?)
=5+ 14y~ + 9y~ or 5+ 14/y" +9/4*
FR
12. R(t) = (t+€')(3— %) =
R(#) = (t+ et}(—%t_uz) +(3—vE)(1+¢)
= (4672 - 1712) + (34 3¢ — VE— Vie!) =3+ 3¢ — 3Vi— Vi —¢'/(2V)

B — z? ® (1—2%)(32%) —a®(—2z) 2°(3—32"+22") 2°(3—2)
YT v = 1—2°) T -2  (1-2°)¢
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4z —2)(1) —(z+1)(32+1) 2*+xz—-2-32° 32" —x—1 227323

(=% +x—2)° (z% + =z —2)? o (=¥ +x— 2)2
or 22 +32% + 3
(x—1)%(z? + =+ 2)2
4+ 2 QR
15. y = ——————
YT 3e 1

= (¢* — 3¢ +1)(2¢) — (¢ +2)(4¢° —6t) _ 2¢[(#* — 38" +1) — (7 +2)(2¢° — 3)]

(t4_3t2+1)2 (ﬁ4—3‘t2+]}2
Co2(tt -3 41 -2 — a4 387+ 6) (P —4 4+ 7)
a (t* — 312 +1)2 Tt —3t2+1)2
t t QR
B yv=Go T E et
, (B —2+1)(1) -2t —2) (-1 —2(t—1) (#-D[(t—-1)—2] —t—1
v [(E—1)*] B (t—1)* B (t—1)* -1y

17. y = (r* — 2r)e” E Y =(*—2r)(e")+e(2r—2)=e"(r* —2r+2r—2) =" (r* — 2)

1 QR ,  (s+ke®)(0) — (1)(1 + ke®) L 1+ ke’
v = (5 + ke®)? T (s + ke®)?

18. y =

3—
19. :g:ﬁﬁ;=’.!.12—2V"'3=v;!—2’1;”"2 = y'=2v—2(%}v_1’;2=2v—-v_”2.
v

1 v u—1 20421

Voo W Vo

We can change the form of the answer as follows: 2v — v—1/2 = 2u —

20. z = w/ (wHce’) = w2 +ew ¥ = 2= %w;;/z —I—z':('wg’lr2 -e¥ e %w”z) = %w‘”z +%cw1123”[2w +3)

1/2 1:;—1/2
A fy=—2 B fu(t,‘r—lmﬂf}(2)_2’:(Et ") _avaer_pr apern -
' 2+ (2+%)2 (24 v%)? (Z+VE)?  (2+%)?
t—v’% t t1/2 2/3 1/6 ' 2,-1/3  1,-5/6
2 9)= G =mr et —t" = d@)=3"" -3
A & . (B+Ce)-0-ACe) ACe*
B f=)=g1ce fi=)= (B + Ce*)? ~ (B+Cer)
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1—ze® @&, (z+e”)(—ze®) — (1 —ze")(1 +€7)
4. f(x)= - = flz)= wTe )
PR o n_ (z+e%)—(ze” + € -1)] — (1 + & — ze* — ze’*)
= f ("‘T)_ (I+E=J‘2
. —z’e” — re” — ze’ — e’ — 1 — " + ze” + xe’” . —z%e” — e’ —e” — 1
N (x+e=)? - (z+e=)?
B x , _ (z+e/x)(1) —x(l — c/z?) _ztclz—xz+e/x  2e/x ﬁ _ 2ex
B flz) = z+efx = fl=)= (x+£)2 N 22+ e\’ N (= +¢) =22 N (2 +¢)?
: (=) =%
_ax+b iy (ezxt+d)(a) —(ax+b)(c) acxtad—acx—be ad—be
Bifel=0Fra = f@= (cz + d)? - (cz +d)? NCETE

21. f(z) =z = f'(z) ==z +e* 42’ = (z* +427)e” [or 27" (z +4)] =
f(z) = (z* + 42%)e™ + e* (4% + 122?) = (z* + 427 + 427 + 122%)e”

= (z* + 82" + 122%)e” [or 2%e"(z + 2)(x + 6)]

=z reoy (B4 e) 1) —x(e®) 34" —xe”
0. (o) = iy = fle) = SR ) Se o
() = (3+ %) [e® — (ze” + € - 1)] — (3 + & — ze®)(9 + 6e* +&” - %)’
(3 +e=)2]?
_ (3+€*)? (—ze®) — (3+e® —ze™)(6e” + e - e +e* - &%)
(34 e=)*

_ (34 €%)” (—ze®) — (3 + e — xe®) (6e” 4 27%) _ B+ e®)’ (—xe®) — (3+ & —xe”) (2e”) (3 + )

(3_'_ em:)4 (3_'.6:3)4
(834 €%)e"[(83+€")(—x) —2(3+e” —xe”)]  e"(—3x —xe” — 6 — 2e” + 2we”)
B (3+e2)° - B+e)e
_ e”(xe” — 2e — 3z — 6)

3+ e
43. We are given that £(5) = 1, f'(5) = 6, g(5) = —3, and ¢'(5) = 2.

@ (£9)'(5) = £(5)g'(3) + 9(5)f'(5) = (1)(2) + (-3)(6) =2 — 18 = —16
®) (9 (5) = 9(5)f'(5) — f(5)g'(5) _ (=3)(®)—(1)(2) _ 20

WGP = 5
o\ o F(5)4(5) —a(B)F(5) _ (1)(2) — (~3)(6) _
© (?) ()= GOk == w2
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44. We are given that £(2) = —3,9(2) =4, f'(2) = —2,and ¢'(2) = 7.
@) h(z) = 5f(z) —4g(z) = R'(x) =5f(x) —4¢'(z), so
R'(2) = 5f(2) — 4¢'(2) = 5(—2) — 4(7) = —10 — 28 = —38.
() h(z) = f(x)g(z) = R'(z) = f(z)g'(z) + g(z)f (), so
R'(2) = f(2)9'(2) + 9(2)f'(2) = (-3)(7) + (4)(-2) = —21 -8 = —29.

©) h(z) = % = W)= 2 (T;[;)?I)sr @) o
[9(2)? e T6 3

() h(z) = g(=z) = K(z)= 1+ flz)] g'(z) — g(=) f(x) s

1+ f(z) [L+ f(z)]?
W(2) = [1+f(2)]d'(2) -9 Ff(2) N+ (TN —4(-2) -14+8 —6 3
B [1+ 7(=)]? - [1+(=3)2 T (=22 T 1 2

45. f(z) =e"g(z) = f'(z)=e"g'(x) +g(x)e® = [¢'(x) + g(z)]. F(0) = en[g'(ﬂ} +g(0)]=15+2)=7

d [h(z)| ah'(z)—h(z)-1 d [h(z) 2R'(2) —h(2) 2(-3)—(4) -10
4ﬁ-a[¢]= = = E[T} =~ - 4 ~—1

=2

47. (a) From the graphs of f and g, we obtain the following values: f(1) = 2 since the point (1, 2) is on the graph of f;
g(1) = 1 since the point (1, 1) is on the graph of g; '(1) = 2 since the slope of the line segment between (0, 0) and (2, 4)

is ;:g — 2. /(1) = —1 since the slope of the line segment between (—2, 4) and (2, 0) is 2“_—?;“2} S
Now u(z) = f(z)g(z), s0w'(1) = F(1)'(1) + (1) F/(1) = 2- (~1) +1-2=0.
® o) = 1)/ o(e), sov/(5) = LLCLSEE) )85 5 _ 2
. @) (-1 o) e 8010 0-d(@) __ )
@z (m)- G@P (Quotent Rilel ="~ T@P ~ L@P
1 P 1+ ke®
®Ov=tke T VT T otre
d —Ty d 1 __(m“:}' : __na:n—l _ n—1l-2n __ _ —n—1
(C)E('r j_E(I—n)_ L [by the Reciprocal Rule] = = = —nzx
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