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6. ]ir:1+m=—ooﬂncem2+2m—3—}0+asm—rl+andm <0forl <=z < 3.

14. Since z is negative, v/z? = |z| = —=z_ Thus,

. VZE=9 a0/ a? V1—9/27 J1-0 1
amoo 27— 6  w——oo (22— 6)/(—x) e——e —2+6/z —2+0 2

sin &

31. sinz and €” are contimous on B by Theorem 7 in Section 2.5. Since e” is continuous on &, ¢ is continuous on E by
Theorem 9 in Section 2.5. Lastly,  is continuous on R since it’s a polynomial and the product ze*®# is continuous on its

domain E by Theorem 4 in Section 2.5.

38. (a) When V' increases from 200 in® to 250 in’, we have AV = 250 — 200 = 50 in”, and since P = 800/ V',
800  S00

AP = P(250) — P(200) = 550~ 500 = 32—4=—081Ib/in’. So the average rate of change
AP 08 _ Ib/in’
AV 50

(b) Smce V' = 800/ P, the instantaneous rate of change of V" with respect to P is

i AV V(P+h)—V(P) . 800/(P+h)—800/P _ . 800[P (P +h)
A0 AP A h = hl h T o0 h(P+h)P

o 800 800
T a0 (P+ R P P?

which is inversely proportional to the square of P.

48. The graph of a has tangent lines with positive slope for = < 0 and negative slope for = > 0, and the values of ¢ fit this pattern,
so ¢ must be the graph of the derivative of the function for a. The graph of ¢ has horizontal tangent lines to the left and right of
the z-axus and b has zeros at these points. Hence, b is the graph of the derivative of the function for ¢. Therefore, a 1s the graph

of f, c is the graph of f’, and b is the graph of f".

] d 1
14, y =Insecx = ¢ = — (secx) = (secx tanx) = tanx
d ecx
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B (m2 + 1}4
e A ey T g

(@ +1)*
(200 +1)3 (32 — 1)°

Iny =1In =In(z® + 1)* —In[(2z + 1)*(32 — 1)°] = 4In(z? + 1) — [In(2z + 1) + In(3z — 1)°]

=4In(z? +1) —3In(2z +1) —5In(3z — 1) =

r 2 4
¥ _y. 1 9 — 3. 1 a_5. 1 3 = g = (z"+1) B 6 15 _
y z?+1 2r+1 3z —1 (20 4+1)°38x—1)° \2?2+1 2x+1 3z-—1

(x® + 56z + 9)(=* + 1)7

. : : " o
[The answer could be simplified to ' = 2z 1 1 @z —1)F but this 1s unnecessary.]
1 h
47. y = cosh_l{sinhm) = y = ———"coshz= —_—
(sinhx)? — 1 Vsinh®z — 1

6l y=(24+z)e™ = ¢y =02+z)(—e")+e* - 1= -(24a)+1]="F(—z—1)
At (0,2), " = 1(—1) = —1, so an equation of the tangent lineisy — 2= —1(z — 0),ory = —= + 2.
The slope of the normal line is 1, so an equation of the normal lineisy — 2 = 1(x — 0), ory = = + 2.
89. (@) h(z) = f(z)g(=z) = h'(z)=f(z)g'(z) +g(z) f'(x) =
R'(2) = £(2)¢'(2) +4(2) f'(2) = (3)4) + (5)(-2) =12 - 10 =2

(b) F(z) = f(g(z)) = F'(z)=f'(g(=))g'(z) = F'(2)=7F"(9(2))g'(2)=f'(5)(4)=11-4=44
4. f(z) =g(g(z)) = f'(=z)=g'(g9(=))¢'(x)

85. y= f(xr) =ax’+bz+e = f'(z)=2az+b Weknow that f'(—1) =6 and f'(5) = —2, s0 —2a + b = 6 and
10a + b = —2. Subtracting the first equation from the second gives 12a = —8 = a = —%_ Substituting — 2 for a in the

first equation gives b = 22 Now f(1) =4 = 4=a+b+csoc=4+%— 2 =0andhence, f(z) = —32* + Lz

97. If x = edge length, then V = 2° = dV/dt = 32°da/dt =10 = dz/dt =10/(32%)and § = 62> =

dS/dt = (12z) dz/dt = 12x[10/(3z)] = 40/x. When = = 30, dS/dt = 30 = 3 cm® /min.

101. We are given df /dt = —0.25 rad/h. tan @ = 400/z =

da do
z=400cot6 = — =—400csc’f— When8 =g,

400
g _ —400(2)?(—0.25) = 400 ft/h
dt ’ ) I x |

Page 2




final_review

103. () f(z) = VT + 3z = (14+32)"° = f'(z) = (1 + 3z)"Y*, so the linearization of f ata = 0 is

L(z) = f(0) + f(0)(z—0) =13 +1"2Pz =142 Thus, {T+ sz =~ 1 +2 =

¥1.03 = {/1+3(0.01) =~ 1+ (0.01) = 1.01.

(b) The linear approximation is ¥/1 + 3z = 1 4 x, so for the required accuracy

wewant {/1 +3x —0.1 <1+ x < {/1+ 3z + 0.1. From the graph,
1t appears that this 1s true when —0.235 < « < 0.401.

5 f(z) =x+2cosx, [-m. 7). f(z)=1—2sinz. f(z)=0 = sinz=1 = =I5 f(z)>0for
(—m, &) and (3%, ), and f'(z) < Ofor (§,5%F),50 f(%) = F + /3 = 2.26 is a local maximum value and
f(5) = % — /3 ~ 0.89 is a local minimum value. Checking the endpoints, we find f(—7) = —7 — 2 ~ —5 14 and
f(m) =7 — 2 = 1.14. Thus, f(—m) = —m — 2 is the absolute minimum value and f (%) = & + /3 is the absolute

maximum value.

dx g _ 4w A
10. This limnit has the form 22, lim St 32 By, 2T TR g 1667 ) g o

2. y = f(z) = T _mw2 A D= (—00,—1)U(—1,1)U(1,00) B. y-intercept: f(0) = 0; z-intercept: 0

C. f(—=) = —f(z), so f is odd and the graph is symmetric about the origin. D. lim

5 =0,s0y=01saHA

z—teoo | — @
l T —ocand li T = oo sow=—lisaVA Similarly, & = oo and
e -1 —22 o+l =2 O ET ' Y’m_lgl—]—xz_oo
. x L reoy (1 —z?)(1) — z(—2=) 1 +a? :
xli111r1+1_m2— oo, s0x=1isaVA E. fl(z) = =277 ==y >0forx £ £1 50 fis
increasing on (—oo, —1), (—1,1), and (1, oc). F. No local extrema
(1= mz)g(Zm) —(1 +m2)2(l - wz){—Qm] y .
G. f'(z)= - =) H jx=1
C2a(1—2?)[(1—2?) + 201 +2)]  22(3+2?)
- == = -2y
0 "
f'(z) >0forz < —land0 <z < 1,and f"(x) < 0for —1 < = < 0 and
x>1,50 fisCUon (—oo,—1)and (0,1),and fis CDon (—1,0) and (1, oo). x==l

(0,0) 15 an IP.
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6. y=flx)=+v1l—-xz+y1+z A l—z>0andl+xz>0 = zx<landa>—-1soD=[-1,1]
B. y-intercept: £(0) = 1+ 1 = 2; no x-intercept because f(x) > 0 for all «.

C. f(—=z) = f(z), so the curve is symmetric about the y-axis. D. No asymptote

) = 1(1 — ) 1/2(— 1 e 1 1 \/1+$+\/1—m
E S =3 =)t = e AT~ 2 e i is

—Vitz+vVI—-z>0 = Vi—z>vVi+z = l—-z>1+z = —22>0 = =x<05s0f(x)>0for

=

—1l<z<0and f'(z) < 0for0 < x < 1. Thus, f is increasing on (—1,0) H. y

and decreasing on (0,1). F. Local maximum value f(0) = 2 0,2

G. f'(z)=—4(-3) (1 —2) "2 (-1) + 3(-3) (1 +2) FL ] )
_ —1 N -1 <0 —5 :
T A1 —2)3? 7 41 +2)32 - 1 .

for all = in the domain, so f is CD on (—1,1). No IP

47. Since f is continuous on [32, 33] and differentiable on (32, 33), then by the Mean Value Theorem there exists a number e in

v33 — /32
(32,33) such that f'(c) = 1c%/° = 5 = V33—2.but1c " >0 = ¥33-2>0 = ¥33>2 Also

f' is decreasing, so that f'(c) < £/(32) = 2(32)"%® =0.0125 = 00125> f'(c) = v/33—2 = V33 <20125.

Therefore, 2 < /33 < 2.0125.

58. We minimize the surface area S = mr> + 27rh + %(4:1:?2) = 3’ + 2nrh.
. Vv—2Im v
Solving V' = wr2h + %wg for h, we get h = % =3 %'-“, 50
Vv 2V

2 2 5

S(r) = 3mr® + 277 [m - 5?‘] = 2mr? + ~
2V Rar? —2V 3V 3V

S'{T)=——+E?rr—3—2—[] = 15.“7”' =2V & r =" & r=7{——
72 T B B

This gives an absolute minimum since S'(r) < 0for 0 < r < '13"| :;—V and §'(r) > 0 forr > § 35—V Thus,
m m

(V—2v){/(5x)> 3V fi 5:!1'

n. SV
(3v)? T aBve b
{5?r)2
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59. Let = denote the number of $1 decreases in ticket price. Then the ticket price is §12 — $1(=z), and the average attendance is
11,000 + 1000(z). Now the revenue per game is
R(z) = (price per person) x (number of people per game)
= (12 — 2)(11,000 + 1000z) = —1000z> + 1000z + 132,000
for0 < x < 4 [since the seating capacity is 15,000] = R'(x) = —2000x +1000=0 < 2z =05 Thisisa
maximum since R (x) = —2000 < 0 for all . Now we must check the value of R(z) = (12 — £)(11,000 + 1000z) at
x = 0.5 and at the endpoints of the domain to see which value of = gives the maximum value of R.
R(0) = (12)(11,000) = 132,000, R(0.5) = (11.5)(11,500) = 132,250, and R(4) = (8)(15.000) = 120,000. Thus, the

maximum revenue of $132 250 per game occurs when the average attendance is 11,500 and the ticket price is $11.50.

69. f'(t) =2t —3sint = f(t) =t>+3cost+C.
f(0)=3+Cand f(0) =5 = C=2750Ff(t) =14 3cost+2.

n

4. 0n[0, 7], lim Y sinx: Az = [ sinzdr=[—cosz]j =—(—1)—(-1) =2

1

_ o m/4
0 -1

1
8. (a) By the Net Change Theorem (FTC2), f i (e37150 ) dip = [e37°1=" 7]
0

d [! . . L
(b) = f """ ® g — 0 since this is the derivative of a constant.
0
d * arctan € arctan x
(¢) By FICl, —f ¢ dt = ¢ _
dx [y

12. letu=1—x s0du = —drand der = —du. Whenax =0, = 1; whenz = 1, » = 0. Thus,

1
i —2)fde = [[u®(—du) = [} v’ du= 35 [u'], =501 —-0)= .

sinx . .
= 15 an odd function.

1 .
2. /‘ lsm x dz = 0 by Theorem 5.5.7(b), since f(!r} =
-1

+ z? 1+ =z

1 d
32. Let u = #2. Then du = 2z dz, 50 -fl—“ =1sin'u+C = Lsin7!(2%) + C.

€T
[F==-3] A==t 2
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40. Letu =z + 1. Then” = u — 1 and = dw = § du, so 4

fv":—gmdm= f {ux;ﬂl) (3du) = % f(”m —u™%) du ull P

—2.5 _— —
_ l(guwz _zuuz) +0= %(wz + ljafz @+ 1) +C

ey

2

=%{m2+1)”2[(m2+1)—3]+0=%wm2+1(m2—2)+c —4
8.y = [o-  sin(t*)dt = [, sin(t*) dt+ [i7 sin(8) dt = [ sin(t?) dt — [P sin(t) At =

y = sin[(Sm + 1)4:| - dd (3z+ 1) —sin [(2;1:]4] . % (2x) = 3sin [(3.1' + 1]4] — 25in[(2m]4]

dx
58. Distance covered = [ v(t) dt ~ Mz = 22=2[v(0.5) + v(1.5) + v(2.5) + v(3.5) + v(4.5)]

=1(467+886+1022+ 1067+ 1081) =4523m

67. Letu = (=) and du = f'(z) dz. S0 2 [} f(2)f'(z) dz =2 [}) udu = [uﬂﬁ‘;’) = [F(®)] — [F(a)]’.

2 2 .
5 _T1_6 2 1 B u=Inz, dv=ax"dz
[+ .,/1. r Inxdr = [sm ln:r:|1 —/1‘ Fx dx du—ldr, v— 1 i|

— 20— [£e] = P2 (% - &) = $m2-]

2
€ 1 1 u=e"
12. f1+c4xdx=fl+u2 (Edu) |:du=2&3“’dx

=%tan_lu+c=%tan_leh—|—c‘

24 letu=cosa, dv=e"dor = du=—sin:rdm:'u=em:(*)I=fcwcos.rda'=ﬂwcusm+fe=sinmdm_
To mtegrate fe“’ sinzdr, letlU =sinx, dV = e®dxr = dU = cosxzdx, V = €. Then
Jrexsinmd:r=exsin:t:—fexcos:rd:t:=Bxsin:r—I.Bysubstitutiouin(*};f=e=cos:r—|—cxsinw—f =

2] = e®(cosx +sinz) = I=3c(cosz +sinz)+C.
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