3.3
p. 203: 11-39 odd, 45-49 odd, 61-65, 70-76, 86-87, 91-92

11. f(x)=¢ isa constant function, so its derivative is 0, that is '(x) =0.
13. g(x)=3x" 3x+12 = g'(x)= T(2x)-3(1)+0=1x-3

15. f()=14-257+67 = f'(r)=14(5t")-2.5(20)+0=7r"-5¢
17. H(u)=Cu—-D)u+2)=3u"+5u-2 = H'(u)=3(2u)+5(1)-0=6u+5

19. B(y)=cy™ = B'(y)=c(-6y7)=—6cy”

33 5,23 2 13
21, y=x"-x" = y=3x""-2Ix

23 h(t)=3r—4e' =1 —4e' = W()=1r7"-4()=

25. y= {1’;(2+ x)= x4+ xM = y'= 2[ B 3]4_111’3 . +_ix‘-'3 or +_%3"Ix

1y
7 X

27. S(R)=4xR* = S'(R)=rn(2R)=8xR

X +Xx -\r‘x X . _ ) N
2. y=——F—=—F+—==x""+x" = y=—ix "+(—1x')=——§x"‘ —-x

A AT .

. kir)=é +r" = k'(r)=¢&" +er®

A+Bz+Cz* A4 Bz C7° s _
35.Fr)=——F—=7=+—=5+ 2=Ag"+BzL+C:>

s i i

-]

F(r)=A(-227)+ B(-122)+ 0= 24" — g2 = 24 B 2A+E

2 3
7 7 7

5 r

17 D(I]:1+161r _ l+163f =ﬁ-‘f_3+;".
(4t) 641
39. y=e' +l=¢'e +l=e-e'+1 = y =e-&"+0=¢
45, y=2x"—x"+2 = ¥ =6x"-2x. At(1,3), ¥'=6(1)" —=2(1) =4 and an equation of the tangent line is
v=4{x-1)+3ory=4x-1.

x+l

47 y= x+£— x+2x7 = y'=1-2x". At(2,3), »'=1-2(2)" =1 and an equation of the tangent line
X

isy=3(x=2)+30ry=1x+2,

49, y=x"+2¢" = y' =4x +2e" At(0,2), ¥' =2, and an equation of the tangent line is
y=2(x—0)+20ry=2x+2. The slope of the normal line is—1 (the negative reciprocal of 2) and an
equation of the normal line is y=—1(x—0)+2or y=—1ix+2.

61.(a) s=r—3r = wWr)=s"(r)=3"-3 = a(t)=v'(r) = 6t
(b) a(2)=6(2) =12 m/s*
(c) v(f)=3t"—3=0 whens’ =1, thatis, 7=1 [r=0] anda(l)=6 m/s’.



62.(a) s=1" =2 +1' -t = v(t)=5"()=4r -6+ 2t —1 = a(t)=v'(1)=12* —12t+2
(b) a(l)=12(1)* —12(1) + 2 =2 mys>

(c)
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63. If the particle’s position is given by s(f) =’ —6t" + 9r + 5 then the velocity of the particle is given by
v(t) =s'(t) =3t =12t +9and the acceleration is given by a(f) =v'(t) = 6t —12. Then acceleration is
zero when r =2, and at this time, the velocity is (D) -3 in/sec.

64. If the particle’s position is given by s(¢) = 2¢* +¢* —4¢+3 then the velocity of the particle is given by

w(t)=s'(t)=61" +2t —4=2(3t—2)(¢+1) and the acceleration is given bya(t) =v'(f) =12t +2. Then
velocity is zero when =2/3,and at this time, the acceleration is (B) 10 cm/sec’.

65. If f(x) =3e* 1. then f'(x) =3¢ and f'(0)=3¢” =3. So the slope of the tangent line at the point
where x =0 is 3, and the point on the graph has coordinates ((}, 3e” —1) =(0,2). So the equation of

the tangent line at that point is y =3(x—0)+2 or (C) y =3x+2.

70. The curve y = 2x” +3x” =12x+1 has a horizontal tangent when )’ = 6x” +6x-12=0 <
6(x*+x-2)=0 & 6(x+2)(x—-1)=0 < x=—2o0rx=1.
The points on the curve are(-2,21) and (1,-6).

7. fix)=e"—-2x = f'(x)=e"-2. f'(x)=0 = &' =2 = x=In2,so0fhas a horizontal tangent

when x = [n 2.

72. y=2e"+3x+5x = y'=2¢ +3+15x". Since2e¢* >0and15x’ = 0we must have y' >04+3+0=3,
so no tangent line can have slope 2.
73. y=x"+1 = y'=4x". The slope of the line 32x— y=15( or y =32x-15)is 32, so the slope of any

line parallel top it is also 32. Thus, y'=32 < 4x' =32 < x =8 < x=2,which is the x-
coordinate of the point on the curve at which the slope is 32. The y-coordinate is 2* + 1 =17, so an
equation of the tangent line is y =32(x=2)+17or y =32x -47.

74. The slope of the line 3x—y=15( ory =3x-15) is 3, so the slope of both tangent lines to the curve is
3. y=x'-32"+3x-3 = =32 —6x+3=3(x" ~2x+1)=3(x—1) . Thus,

3{;»(—1)1 =3 = (x—l]z =1 = x—1=%1 = x=0or 2, which are the x-coordinates at which the

tangent lines have slope 3. The points on the curve are and so the tangent line equations are
v=3(x-0)-3ory=3x-3and y=3(x—-2)-lory=3x-7.



75. The slope of y=1+2¢" —3xis given by m=1'=2¢" 3. y=l+2'=3 s
The slope of 3x—y=35 & y=3x-5is 3. \
m=3 = 2¢"-3=3 = &'=3 = x=In3. '
This occurs at the point(In3,7—31In3) ~ (1.0986,3.704).
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y=+T7—6In3" -1  y=3-5

/2

76. The slope of y = Jxis givenbyy' =1x"" =L. The slope of
2Jx

2x+y=1 (ory=-2x+1)is —2, so the desired normal line must have slope —2, and hence, the

. : o1 1
tangent line to the curve must have slope . This occurs if —=— = Jr=1>= x=1.

24/x

Whenx=1, y= J1=1,and an equation of the normal line is y =-2(x—1)+lor y=-2x+3.

36. f{ x) = % +g,J; — px—l."z + IIEp_-“'z — fr(x} — _%Px—l-'l +lq1_—]."2 -
X

it +i Then
2 24X

2%

fd)y=-— > p43 +ﬁ = % —% which must be zero since the tangent line is horizontal at this point.
In addition, y= f(4)=12 =%+q-\/£_l = % +2g. Solving both equations simultaneously, we find
p=12, and g =3.

87. f(x)= ax—g —ar—bx = f'(x)=a-b(-Dx” =a+bx".Whenx=1, f(l) =u{l)—% =a—b.

The slope of the line y =5x+6is 5 so we must have f'(1) ={I+1E2 =a+b=35 (1),and the point
(],f[l))=(l,a—b)must also be on this line. Thus, a—b=5(1)+6=11 = a=b+11.
Now substituting into (1) we find, S=a+b=(11+b)+b=11+2b = —-6=2b = b=-3,and



©+l if x<l

91. fix)= y Y
1x) {x+l if x=1 Nl / 2]
Calculate the left- and right-hand derivatives: e / -2 ) Ny g—

b f+h)=fF(1)
f(1)=lim .

h—™

¥= fix]

1+h) +1]—(1+1 2
=lim[{ P+ )=limh+2h=lim[h+2)=2 and

h—si™ h R0 Bl

fr(]}=limf(l+h)_f“)= _[a+m)+1]-@1+1) h
N h—07 h

lim =lim—=Iliml=1.
R h =0 hsi”

f+h)—fd)
h

Since the left and right limits are different, lim

does not exist, that is, /(1) does not

h—0
exist. Therefore, fis not differentiable at 1.
2x if x<0
02. g(x)=12x—x" if 0<x<2
2—x if x=2

Investigate the left- and right-hand derivatives at x =0 and x = 2:

2 '(0)= lim 8L =8O) _ \; 21=20) 5 2nd
B h h0™ h
, _ 2h—h*)-2(0)
2. (0)= lim £ =80 _ lim( )=20) _ lim (2= h) =2,
h—0° h 30" h h0™
so g is differentiable at x = 0.
2(2)= lim g(2+h)—g(2) _ lim 22+h)—(2+h)"-(2-2) _ lim —2h—h" _ lim(-2—h)=—2
hi™ h h—311™ h h—™ h—i™
: - 2—(2+h)|—-(2-2 -
2/ ()= lim 82N =e@ _ . [2=C+W]=C=D) o h_ 1 5 o gis not
h—0" h h—{* h =0 o sl
differentiable at x = 2. Thus a formula for ¢’ is " !
2 ifx=0 . s
g(x)=42-2x if 0<x<2 \ o
o ifxs2 N ! \ "
_2__




