Exam 3 Review Answers

Chapter 3 Review Exercises

9. f'(z) = 2% In()
11. ¢'(0) = @ cos()

13. f(w) = —tan(w — 1)

o 3
17 d 3sin?(0) cos(8)
+ g = 3sin

18. f(t) = —6cos(3t + 5) sin(3t + 5)
19. M’'(a) = 6tan(2 + 3a) sec’(2 + 3a)
20. s'(0) = 6sin(30 — ) cos(30 — )

, —et—1
21. h'(t) = p——
, —6cos(b —0) —2sin(5 — 6
22. p'(9) = ( 293 ( )
, sin(0) — 26 cos(0)
23. w'(9) = 5% (0)
27. h'(z2) !
. h(z) =
\V/sin(2z) cos?(2z)
vy 40 —sin(20)
28. ¢(0) = 402 — sin*(0)
29. czfi_w = —4-27%In(2) sin(7z) + 27*7 cos(72)
z
3
30. J(t) = — >
() 1+ (3t —4)°
, 6x
A
40. F'(z) =a
dy —2
49. — = ——
? de 2244



50.

55.

68.

76.

7.

78.

79.

80.

96.

97.

106.

107.

, cos(t/k)
) = ksin(t/k)

In(x)
/ —
fiz) = (1+ In(x))?
N'(6) = k
dy 8wy — 32
dr — 3y? — 4a2
dy
-~ _0
dx
2/3
-3
4 8 1 +8
= _c.__2..°
Y=y Ty YT T Ty
16
() 4In(3) - 3" ~ ~0.939

(f) y = (4 In(3) — ?) (z— 2) + 41n(3) ~ —0.939z + 6.272

(b) f(4.1) ~2.024845 ..., L(4.1) = 2.025
(c) f(16) =4, L(16) =5

(@) a=2, f(a) =1, f'(a) = -3
(b) f(2.1) ~ 0.7, underestimate; f(1.98) ~ 1.06, overestimate

Chapter 4 Review Exercises

1.

Local min at z ~ 1.2,6; Local max at x =~ 0.5,3.5,6.5; Global max at x =~ 3.5; Global
min at r ~ 6

. Local min at z ~ 1.8; Local max at x =~ 0.7,5; Critical point at x ~ 4; Global max at

r ~ 5; Global min at x ~ 1.8

. (a) f'(x) =32* —6z; f'(z) =62 —6

(b) x=0,2

(c) z=1

(d) f(=1) = —4, f(0) =0, f(2) = —4, f(3) = 0; Global max is 0 at z = 0,3, Global
min is —4 at x = —1,2

. (a) f'(z) =1+ cos(x); f"(z) = —sin(z)

(b) z=7



10.

11.

(c) z=m

(d) f(0) =0, f(r) =m, f(2r) = 2m; Global max is 27 at z = 27, Global min is 0 at
=0

. () f'(z) = e *(cos(x) —sin(x)); f"(x) = —2e7" cos(z)

(b) z =n/4,57/4
(c) v=m/2,371/2

1 ) 1
(d) f(0)=0, f(r/4) = /4\/_, f(57r/4) T f(2m) = 0; Global max is WG
at © = 7/4; Global min is _W at x = br/4
! _ _g —5/3 1 —2/3 g1 _ E —8/3 _2 -5/3
(b) z=2
(c) None

(d) f(1.2) = 1.948, f(2) ~ 1.890, f(3.5) ~ 1.952; Global max is ~ 1.952 at = = 3.5;
Global min is ~ 1.890 at z = 2

(a) f'(x) = 62% — 182+ 12; f"(z) = 120 — 18

(b) x=1,2
(c) z=3/2
(d) lim f(z) - —oo, f(1) =6, f(2) =5, lim f(xz) — oo; There is neither a global
i;a;(oonor a global min o
8z 8 — 242
- (a) fi(z) = e f(x) = 1)
(b) =0
(c) z=+1/V3
(d) hm f(z) =4, f(0) =0, xlggo = 4; Global min is 0 at = 0 and there is no global
max

(@) flle)=e (1 —a); f(z) =" (z-2)

(b) z=1

(c) z=2

(d) lim f(z) - —o0o, f(1) =1/e, lim f(z) = 0; Global max is 1/e at x = 1 and there
T——00 T—00

is no global min

1
Global max is ——= at x = 7/4, global min is — at © = bm/4

1
ew/4\/§ e57r/4\/§

Global max is " — 1 at x = 7, global min is 2 at x =0

3



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

24.

27.

30.
31.
34.
35.
36.

37.

38.

Global max is 16 at x = 3, global min is 1 at z =0

Global max is 1 at = = 0, global min is e % at z = 10

Global min is 3 at x = 1/2 and there is no global max

Global max is 1 at ¢t = 0 and there is no global min

Global max is 1/2 at x = 1 and there is no global min

Local max at x = —3, local min at z = 1, inflection point at x = —1

Local max at x = —3, local min at x = 3, inflection points at x = 0, i3/\/§
Local min at x = 2

Local max at x = 0, inflection points at = = £1/v/2

Local max at x = —2/5, local min at « = 0, inflection points at = = (=2 +/2)/5
Local min at z = 0, inflection points at x = j:l/\/§

t = (1/2)1n(6)

2
(a) Critical points: (0,b), (v/a,b—a?), (—v/a,b—a?); Inflection points: <\/g, b— 51),

ey 5
3 9

(b) a=4,b=21

4 109 4 109
(C) a2 a | “—\/ 9 Ta
379 379
32,400
18
1/4
2.5 g/hr
0.6 cm?/min

(a) 3
(b) T1,Ts5
(C) T

(d) 0

Local max at = 1, local min at x = 3



39.
40.
48.
49.
50.

51.

52.

54.
65.
66.
67.
68.

69.

70.
71.
72.

75.
81.
89.
90.

92.

94.

95.

96.

Local min at &~ —1.2, critical point (neither max nor min) at z = 1
Answers will vary

z=2/v3cm, h=2/v3cm

z=2y/2/3 cm, h = +/2/3 cm

r=2/V3m cm, h =4/v3r cm

©=\/8/3m, h=/8/3r em

_ebT/A
V2
5<a’ =62+ 92 +5<25for0<a<5

Area is 1; vertices are (£+/1/2,0), (£1/1/2,1/1/2)

Areais e ®/2; x =1

< e Tsin(x) <

(x,y) ~ (0.59,0.35)

(z,y) = (1,1)

o [ 24 . 2A
V44 Va+4

Minimum cost~ $8378.54

40 ft by 80 ft

(a) 150 passengers; price is $1,500 per passenger

(b) Maximum profit is $89,000; 130 passengers paying $1,700 per passenger

The minimum distance will be ~ 331 meters, so the ships do not need to change course.

dV/dt ~ —0.0545 m* per minute
1/m pum per day

2 cm per sec

dD dr
o _Kre T —
dt T

0.277 cm?® per hour

dh_ 3 dr V3

dt ~ 107h?’ dt  107h?
(a) V20h — h?




97.

98.
99.

. (a) ¥ =4cos(t) — 10 -

(b) 1/10v/3 cm per hour

() UF _ Kdy
dt a3 dt
dF
b) — =0
(b) o
dF TK dy

(c) %_ 55/2 3 dt
—10 ohms/min
2580/v/42 mph

Selected Answers for the Additional Review Problems

or y = 4cos(t) — 10sec?(t);

cos®(t)

(b) f(z) =8~ — écos(élx); F(z) = 8(—4)z~ — %(— sin(4z) - 4) = —322° + %Sin(élx);
(¢) y = 6[tan(8)]*: jg — 6-3[tan(0)]?- Cosi 7= 18([223((5)” Z?; — 6-3[tan(6)]2-sec(6):

(1 - 5tan(r)) - 5—— — (1 + 5tan(r)) - (—5)—

P cos?(r) cos?(r)

(d) (1 — 5 tan(r))?

5(1 —5tan(r))  —5(1 + 5tan(r))

cos?(r) cos?(r)

(1 —5tan(r))?

_ (1 —5tan(r)) - 5sec*(r) — (14 5tan(r)) - (—=5) sec?(r)
(1 —5tan(r))? ’

(e) v = 2" - (—sin(4x) - 4) + cos(4x) - 7% = —42" sin(4x) + T2° cos(4x);
(f) % = cos(cos(Tt)) - (—sin(7¢)) - 7 = —7 cos(cos(7t)) sin(7t);
(2) I'(z) = 10e*™) . (2 cos(mz) - 7) = 107 cos(mwa)e?5n (),
(h) £(t) = [sin(6t)]>/3; £'(t) = g[sin(ﬁt)]Q/?’ - (cos(6t) - 6) = 10[sin(6t)]*? cos(6t);
(i) & = —sin(t?e")[t? - ' + €' - 2t] = —sin(t2e") [t2e’ + 2te'];
() % = 1.26%% — 0.5¢) . (sec?(6) - 36%) = 1.20°2 — 1.5¢™@) sec?(6?).
. f!(x) = —sin(r2?) - 27z = — 27w sin(w2?);
f"(x) = =27z - (cos(mx?) - 27x) + sin(wa?) - (—27) = —4n*2*(cos(ma?) + (—2) sin(7z?).
=4(0 — g) + 1.



g = (c08(2) +2) - g'(z) — (g(2) +2) - (= sin(z))
(b) H'(z) = (cos(z) + 2)?
H' () = (cos(m) +2) - g'(m) — (9(m) +2) - (= sin(x))
(cos(m) + 2)?
(-142)-(-2) - (0+2)-(-0)
B (—1+2)?
— 9
(@) y=2mn@") +2270+10; ¢/ =2- % 1027 +2(=10)z ! = ? — 202~
(b) y =2*- (i -9) + In(92) - 32 = 2° + 32 In(92);
/ _ 1 3 _ 4ZE3 .
(©) J'w) = e e = L
/ _arcsin(t)-5—(5t+1)-\/ll_j‘ , 1 o 2Tz
(d) g'(t) = (arcsin(t))? ()Y = 31 + (29)2 = 14 g8’
" = sin(4x) - ! . arcsin(8z) - (cos(4x) -
(f) y' = sin(4z) - ( T 8) + (8z) - (cos(4x) - 4)
= jlslf—(iéf; + 4 arcsin(8z) cos(4z);

dp 1 er
= _—q] 1 1 T . Lot — 1 1 r . .
(&) 3 sin(In(1 +¢7)) (1+er e’) sin(In(1 +e")) 1+e’

(h) y=(1+ arctan(ﬁ))l/?;

)i

1 1 . i
/ = — 1 t t _1/2 . . — _ 1 t t _1/2 )
Y 2( + arctan(7t)) (1 (702 7) 2( + arctan(7t)) (1 o
! ! in(z2 10z
1 U/ T) = _0.5€5arcs1n(m2) - (5. .27) = _0.565arcsm(x ) . :
() ¢'(@) (6 s 20 .
1 2+ 3e3®
. ! = . (2 3z )= 2 °¢ .
() f'(z) T (2+ €% - 3) e
1 6 3z 2 3z
() f'(z) (2o (¢ 3) 42y = ST 2T

T 2zeh 2xedr
or write f(z) = In(22€**) = In(2) + In(z) + In(e**) = In(2) + In(x) + 3z,

1
and so f(z) =~ +3;

(1)@— 1 (2¢+1)-0—-1-2 1 5
de 1+ (52 @e+1?2 1+ ()2 (2o +1)2
1 3
. / — -3 = :31_92_1/2;
Po= e * =i )
f//(w) = —%(1 — 9x2)73/2 . (—183:) — 9x(1 _ 93;2)73/2'

7



10.

11.

12.

13.

14.

15.

16.

18.

a) slope of tangent lineism= f'(2)=1:(b)y=1-(x —2)+3ory =x + 1.
(a) slop g ; (b) y y

4.1—-3.5 1
. From graph, ¢(1.0) = 3.5 and ¢'(1.0) = 1510 1.2; G'(x) = el J(z); G'(1.0) =
L ey Loga 12
g(to) IV T35 T 3y
_ _ dy  2z73 dy —y—8x dy = —da%y®
: ¢ S A N (- A e A N
(a) write as 7 ° + y . Qy’()dx x—5e5y’(c) dr 8x4y7—§’()
dy 1+479 2 : 6 3 6 4 3. dy 6°
R A A 1, — 4y — 1 Yyt — P L= . (f
0 2y_1+19y2, (e) write as 2° = y°(dy — 1) or x vy o 67 — 3% (f)

dy  2xcos(y) — T

dr — 2ye”® v + a2sin(y)

4172 +2(1)(2) 8 8
2

:g; (c)y:§(a?—1)—|—2.

dy  2xy* — ycos(zy
- ) (g)

dr  zcos(zy) — 222y’

(a)d_y_M. (b) slo cis W —
dr — 2y—a2 "’ PO Gt lamrymn 2(2) — (1)

(a) f(z) ~ f/(1)(x — 1)+ f(1) for z ~ 1, and so 2 + /& ~ %(x— 1)+ 3 for z =~ 1; (b)

1
24+ v/1.06 ~ 5(1.06 —1)+3 = 3.02; (c¢) over approximation because tangent line is above
the graph of the function y = f(z) at = = 1.06.

1 1 1
f(z) =~ f'(16)(x — 16) + f(16) for z ~ 16, and so NG R~ —@(x —16) + 2 for = ~ 16;
L oL ss—16)+ 2= 5 _ 95300625
V155 12807 47256 ‘

f(x) =~ f'(=1)(x—(=1))+ f(—1) for x = —1, and so e 2¢ Nz +1)+e ! forz~ —1.

(a) f(z) =~ f'(1)(x — 1) + f(1) for z ~ 1, and so 2In(z) ~ 2(x — 1) + 0 for x =~ 1; (b)
2In(z) = 0.2 — 0.5z becomes 2(z — 1) ~ 0.2 — 0.5z; solving for z yields x ~ 0.88.

(a) g(z) =~ ¢'(3)(x — 3) + ¢g(3) for = ~ 3, and so g(z) ~ —4.25(x — 3) + 100 for z ~ 3;
(b) ¢(3.5) ~~ —4.25(3.5 — 3) + 100 = 97.875; (¢)g”(3) = —2 means function is concave
down, and so tangent line is above the graph of function y = g(z) near # = 3; hence,
g(3) ~ 97.875 is likely an over approximation. (why?)

(a)z=-1l,2=2(b)z=-1,2=0,z=1; (¢c) x = —1, x = 1; [x = 0 is not a critical
1

1
point (why?)] (d) x = 7 () x = — f)z=-82=0z=_8.
(a) (i) z = —1, = 2; (ii) increasing on —o0o < z < —1 and 2 < = < oo; decreasing on
—1 <z < 2; (iii) local maximum at x = —1; local minimum at = = 2 (iv) concave down

. . . 1
on —o0 << 5} concave up on 5 < x < o0; (v) inflection points at = 5

(b) i) x =—1,2z =0,z =1; (ii) increasingon 0 < z < land 1 <z < oo (or 0 < = < 00);
decreasing on —oo < z < —1l and —1 < 2 < 0 (or —oo < z < 0); (iii) local minimum



19.

20.

22,

23.

25.

at x = 1; neither at + = —1 and x = 1; no local maximums (iv) concave down on

1 1
—1<x<——and1<x<—;concaveupon—oo<x<—1and——<:v<—

e v X Vb Vb
and 1 < x < oo; (v) inflection points at z = —1, x = x=1;

\/_ \/_

1 1

(c) (i) z = 7 (ii) increasing on g <t <oo; decreasing on —oo < x < 7 (iii) local
1
minimum x = _4_1; no local maximums (iv) concave down on —oco < z < —5; concave up
1 : , : 1

on —3 < x < o0; (v) inflection point at z = —5
(d) (i) z = —1, x = 1; (ii) increasing on —1 < z < 0 and 1 < x < oo; decreasing on
—oo < x < —1and 0 < z < 1; (iii) local minimum = = —1 and local minimum at x = 1;

no local maximums (iv) concave up on —oo < = < 0 and 0 < z < oo; (v) no inflection
points (why?).

(a) critical points are x = —3, x = 1 and = 3; (b) local minimum at = = 1; local
maximum at x = 3; neither at x = —3.
(a) critical points z = —1, z = 2; f’(—=1) = —18 < 0, local maximum at z = —1;

f"(2) =18 > 0, local minimum at z = 2;

(b) critical points z = =3, z = 0, x= 3; f"(—3) = 72 > 0, local minimum at z = —3;
f"(0) = =36 < 0, local maximum at z = 0; f ”( ) =72 > 0, local minimum at x = 3;
(

¢) critical points x = —1, x = 1; f"(—1) = 8 > 0, local minimum at z = —1; f"(1) =
8 > 0, local minimum at z = 1;

(d) critical point z = _5; f"(—g) =be ' > 0, local minimum at z = ——.

b
a

b

¢) global minimum of 0 at = = 0; global maximum of 9¢® at x = 3;

(a) global minimum of —6 at z = 2; global maximum of 435 at x = 5;

(b) global minimum of 0 at x = —1; global maximum of 512 at z = —3;

(
. 2 . 2

(d) global minimum of —3 at © = 1; global maximum of 3 at r = —1 and x = 8.

3

(a) x = = is only critical point in 0 < z < oo, and so any local extrema is global extrema
3 3 32 3

at © = 5 g”(2) =31 > 0, local minimum at z = 5 conclude global minimum at z =

(b) no global maximum. (why?)
(a) Maximize A(f) = £(20 — ¢) over interval 0 < ¢ < 20 where /¢ is length of rectangle;
Answer: Maximum area is 100 ft2, dimensions are ¢ = 10 ft and w = 10 ft;

(b) Maximize A(¢) = (20 — 2¢) over interval 0 < ¢ < 10 where ¢ length perpendicular to
wall; Answer: Maximum area is 200 ft?, dimensions are £ = 20 ft and w = 10 ft.



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

784
Minimize S(z) = x + — over interval 0 < x < oo; Answer: z = 28 and y = 28 lead to
x

minimal sum of 56;

Answer: Dose of d = 400 milligrams maximizes the change in temperature.

— 20*
Maximize V' (¢) = EQ(GM)T) over interval 0 < ¢ < v/300 where ¢ is length of the base;

Answer: Maximum volume is V = 1000 in® when ¢ = 10in.

256
Minimize A(¢) = (¢ + 2)(7 +4) over interval 0 < ¢ < oo where / is length along top of

printed area; Answer: ¢ = 8in and w = 16in of printed region leads to minimum total
area of 200in? for entire advertisement.

43.312

Minimize S(r) = 27r? +
r
when radius is r &~ 1.51¢n and height is h ~ 3.02n.

over interval 0 < r < oo; Answer: Minimal surface area

dA dr dA 3 mm? dr 1
2 o 2 2 47194 - (b) — = ~ —0.0398 .
(&) 5 =273 o ~ 2" day @ T Tw day
ds dh dw ds m2 ds
— = 0.0075w"Phr7OB = 4+ 0.0025w PR 2~ 0.0121 - (b) — =~
(&) T v i dt’ di vears P
m2
—0.0024 .
year
4 dh dy dy 1 ft
h? = y? + 16; (b = — 2h— = 2y—2; = = = ~ 0.3333 —; (d
(2) ) vt ) d}(L >dCOS(a> n Ez) dt Yar’ at = 3 oo @
. a a raairans
—sm(a)% ey ~ 0.0144 o
dV dh dh 3 m
= 25mh— — ~0. —_—
dt oT dt’ dt 2507 0.0038 sec
(a) r = \/100— 10—h)2 or r = v/20h — h2; (b) % 2(20h h2)~1/2(20 — Qh)%;
dr
dt ~ —0.0980 hour

10



