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p. 234: 7-8, 17-41 odd (skip 35), 61, 63, 68-78, 82-85, 87
7.

d x5 x5inx xsinx
e e

—_— = xsinx) =e
3x

8. f(x) =3 +1=03+1)" = f(x) =13 +1)"(3-2x) = . Therefore, the slope of the
; 3 +1

tangent line at the point wherex=4is f'(4)= J 3”{;1 = Jj_i;l =%. This is choice (C).
3-47+1
a8

17. F{.r}={l+.r+x2)w = F'{.r)=99(l+x+f) -%(]+:¢:+x3]=‘_3}'§"{1+x+:«:2 )ﬂﬂ (1+2x).

xﬁinx(

(x(cosx)+sinx(l))=e XCcosx+sinx), option (B).

2 /3 ! 2 —4/3 —2
19, f(0) == (P =) = S0 == )0 =

32— 12 _1)4."3
21. g(6)=cos’(8) = f'(6)=2cos(8)-(—sinf)=-2sinfcos 8 =— 3,29
23. f(r)=tsinmt = f'(t)=t(cos xt)-m +sin xt -1 =zt cos at +sin 7wt
25. g(x) —e" T = g'[x}=e";_’[21—1)
27. g;ll[..*r)=(.1'r2+])3 (xl+2)6 —
g'{x)=(.r2+])3-6(:{2+2)j-2.r+3[.r2+]]2-2x-[x2+2]6
= 6x(x? 1) (¥ +2) [2(x7 +1)+ (¥ +2) | = 6x(x* +1) (¥ +2) (33 +4)
20, F(1)= Bt =1)* (2t +1)" =
F(ty=0Ct=D)"(-3)2t+ D)7 2)+ (2t +1)7-4(3t=1)°(3)
= 63 =1 (2 + 1) [=(3t =1)+ 22t +1)] = 631 1) 21 + 1) (£ +3)

: 5 ; 1 : : 4 -
}*=[1+1J :>_1"=5£x+l] i[x+lJ=5[x+l] [I—L,_,]
X x,) dx\  x - ox) L x

S(F+ 1) (" =1)

x(a

3. f(H)=2" = F'(t)=2"(In z)%u-‘} ~3(In2)*2"

3L

[e—

Another form of the answer is y'=

dz
39. J(8)=tan’(nf)=[tan(nd)] =

_ _zfi=1) r _ z-‘[z—]]i i _ Elz-1) [Z_l)(]]_z[l)_—QZ':[Z_I:IT
37. f(z)=e = f(t)=e [Z_J—e 1Y o1y

J(@)= Etan{nﬁ'}%tan(ﬁﬁ) =2 tan(nd)sec” (nd)-n = 2 tan(nd)sec’(nd)
2 3 20 2 13 122
41. F(t)= z . F’{t}=[r +1)77(20) -1 E(Ig +1)77(31)
AT +1 ( r'I_'L +l)

CHE )P -2 (30 +2) kg
- (£ +1) C(E+D? 20 +1)




61.

63.

68.

69.

70.
T1.

72.

13.

74.

75.

T 1. 1/7 —1/2 3 312 34
=l =(1+x) " 2y =11+x)" 3 =——  At(2,3), y’=——==2,and an

equatmn of the tangent lineisy= E{Jr 2}+3 ory=2x-1.

y=xe* =y =xe" (2x)+e " (I)=¢ ( —2x* +1). At(0,0),

y'=¢€"(1)=1, and an equation of the tangent line is y =1(x—0)+0 or y = x.

For the tangent line to be horizontal f'(x)=0. f(x)=2sinx+sin’x =
f(x)2cosx+2sinxcosx =0 < 2cosx(l+sinx) =0 <> cosx=0, or sinx=-1,sox=<+2nror

32+ 2nx, where n is any integer. Now f(£)=3 and f(2£)= -1, so the points on the curve with a

horizontal tangent are(Z +2»,3) and (2 +2nz,—1), where n is any integer.

Y | .
=Jl+2x > y'=L(1+20)7"% 2= . The line6x+2y=1 (ory=-3x+1
¥ Yy =3 ) m Y { -)
. . . ] 1
has slope —3. so the tangent line perpendicular to it must have slopel. Thus—= Lo

1 1

3 2
point is(4,3).

F(x)= f(g(x) = F'(x) = f(g(x))-g'(x).50 F'(5)=f(g(5)) g'(5)=f'(-2)-6=4-6=24.
h(x) = JA4+37(x) = H(x) =1 (4+3£(x))" 3 (). s0

W) =L@+3F )" 3 ) =2(4+3.712 3.4=—0 =2,

J25 05

(a) h(x) = f(g(x)) = H'(x) = f'(g(x))-g'(x),s0 (1) = f'(g(1)-g'() = f'(2)-6=5-6=30.

(b H(x)=g(f(x) = H'(x)=g'(f(x)-f'(x). so HOH=g'(f())- f(1)=g'(3)-4=9-4=36.
@ F(x)=f(f(x) = F(x)=f(f(x)-f(x), soF'(2)=f(f(2)-f(2)=f(1)-5=4-5=20.
(b) G(x) = g(g(x)) = G'(x) = g'(g(x))-g'(x), so G'(3)=g"(g(3))-g'(3)=g'(2)-9=7-9=63.

SJl+2x=3=21+2x=9 = 2x=8 & x=4. Whenx =4, y={1+2(4) =3, so the

@ f()=p(Ja®) = f@©=p (J2@) @@y ¢ =
1 7 .7
(5)=2' (2O )L (@)™ q'(5) = P (V16 ) —= - T = p'(8) - =8-L =7
1'6) p(Jq{))g{q(}} q') P{J_)EJT@ P)5=82
e e 16 16 4

{a}mx)_f( ):}h{ )_g(Jr) [)-fg'x)

(x) (g(x))’
H(2) = 3{2) [(2)- f(z)g(z) -2 _S5-6__ 1

(&(2))° 5 25 25

(b) h(x)= f(g(x)= h’(:r)—f'(g(x}} g0 = KQ)=fl(g2)-g ()= F(5)(5)=7-=35

. 6 1 1 1
(©) h(x)=[T() = I'(x)= Jf—f() Oy RN




76.

T1.

78.

82.

83.

84.

85.

pin) =L = - RSO )AL
D) - -[Zf(mf'{fl)l—[fm)f _4260/6)-6 _8-36_ 28 T puo )
4° 16 16 16 4

The particle changes direction from left to right when the velocity, v(¢), changes from negative to
positive. s(f) =cost—cos” t = v(f) = 5'(t) =(—sint)—2cos#(—sin¢) =sin#(2cosr —1).

v(t)=0 = sin#(2cosr—1)=0=sinr=0=1r=0, or t =, or (2cosz—1)=0 = r=Z. The
velocity is negative for£ <t < ,so the particle changes direction from left to right when (A) ¢ =7.

3sin( £
The particle is at rest when its velocity, v(f) = %(2) is (. That occurs when ESin(?] =0=

X

sin [%r] =0= %r =kr = t=2k, kan integer. Thus the particle is at rest for (C) = 4.

f(x)=+6x"+3 = f'(x)= -12x. If the point of tangency is P(a, f(a)), then the slope of

2, /(5x +3)

ba

the tangent line at P is f'(x) = ————==2, since the slope of the tangent line y =2x+kis 2.
J{Gaz +3)
Now——29__ _» = 36a’ =2°(6a" +3) 29" =6a" +3 =3a’ =3 =a’=1= a==l.

J6a*+3)

Therefore, the y-coordinate of P is f(£1) = 1’6(1)2 +3 =~J9 =3, which is option (B).

f(x)=Siﬂ(ﬂ"ﬁ):bfr{x)ZCDS(ﬂ‘ﬁ)ﬂi=C05(ﬂ x2+3)—ﬁ

240x" +3
the tangent line at the point where x =11is f'(1) = ccos(fr & +3)ﬂ =c05{2ﬂ)-%= %, which is

N2 +3

The slope of

option (C).

y=g(sec’ x) :>%=g'(sec2 x)-2secx-sectan x = 24/2sec” x+1sec’ xtanx =

¥(£)=2\f2sec” (%) +Isec* (£) tan (%) = {2,/2[&)4 +1][J5)2(1)= 2\8+1-2=40 =4-3-12,

This is option (D).
h(x)=x"f(x)g(x) = F'(x) =x"[f(x)g(x)] +2x- f(x)g(x)
=x[f(0)g' )+ f(0)gx)]+2x- f(x)g(x) =
K1) =TI+ DgD]+2(0)- f(Dgd) =2(0)+1(-1)+2(2)(0) =-1.



87. (a)u(x)=f(g(x)) = u'(1)=f'(g(1)-g(1)=f'(3)-3. But f'(3) = the slope of the graph of f at
x =3, which is.E = —l. Therefore, u'(1) =—i -3 =—%.
b)v(x)=g(f(x)) = v(D)=g'(f(1)-f(1)=g'(2)- f'(1). But g'(2)does not exist because the graph
of g has a cusp at x = 2. Therefore'(1) does not exist.
0-3

(©)w(x) =g(g(x) = w()=g'(g) ') =g'(3)-g'(1). Now g'(1)= o »and
3)=2-9_2 _o'3)-g'(1) =2 (3)=—
g =5 3-50""(1) g@)g=3)=-2



