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1. oo
3. DNE (coasx — 2~ and —oo asx — 21)
5. DNE (—ccasx — 1" and occasx — 11)
7. 0 9. —o© 11. 0
13. —o0 15. oo 17. —o0
19. o0 21. -1 23. 3
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7. ') = —(x* —5x% +2)72 (43 — 15x2)
9. f(x) = —3(v2x — 1) *(V2xr — T+x (%) 2x—1)""(2))

11. f'(x) = —%x‘w + gx‘S/z (it helps if you simplify f
before differentiating)

-1, ifx<0
13. f'(x) = { DNE, if x=0
1, ifx>0

15. f'(x) = e* cosx + e*sinx
sron _ (sinx)e’ —e*(—cosx)
17. f@) = sin’x

2sec’x

19. f'(x) =

tanx

=
V1—x?
23. f'(x) = 2%+ 4+ x(In 2)2¥+1(3)

25. f'(x) = %tanhz(x5)(tanh3(x5))*1/zsech2(x5)(5x4)
27. f(x) = —32x + 4

29. f() =x3 + %x2 —6

31 f() =22 +x+1

33. f(1) = 411n(1 +40)+1

21. f'(x) = %(sirfl)cZ)*l/2

35. f(x) = %ma T4 41

do v
37. & xt6v
dA
39. 7= 27r
R
dt
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1. Positive on (3, 00) and negative on (—oo, —3) U
(=3, 3); increasing on (—oo, —3) U (1, co) and
decreasing on (—3, 1); concave up on (—1, c0) and
concave down on (—oo, —1).

3. Positive on (—oo, —3) U (1, 00) and negative on
(=3, 1); increasing everywhere but x = —3 (where it
is not defined); concave up on (—oo, —3) and
concave down on (—3, 00).

5. Positive everywhere; increasing on (0, co) and
decreasing on (—oo, 0); concave up everywhere.

7. Positive on (0, 00) and negative on (—oo, 0);
increasing on (—1, 0o) and decreasing on (—oo, —1);
concave up on (—2, co) and concave down on
(—o0, —2).

9. x =2isalocal minimum and also a global minimum.

11. x = —1is alocal minimum and also a global
minimum; x = 1 is a local maximum and also a
global maximum.

1. .
13. x = - is alocal minimum and also a global
e
minimum.

15. f has no local extrema and no global extrema.
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X i +2x+C 19. e € +C

Zln(l—f—élx)—i—c 23. x¥23* 4+ C

3tanhx 4+ C 27.%

0 31 16 33. 0
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35. 16 37. l 39. x3

g
41. 0 43. 0 45. —sin®x
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1. sinx—sin®x+ g sin®x — ; sin“x+C
3. xsecx—In|secx + tanx| + C

5. —X_14c

X

1 1
7. §c0t5x+ 3co’c3x—co’cx—x—|—C

9. 81’ = lmy4+C 11 ln4-1
13. —§1n|1—xﬁ|+c
15. %(xsin(lnx) —xcos(lnx)) + C

¥ 1
17. xln(m)—ZX—Eanx—!—lH—C
19. x(Inx)® — 3x(Inx)?> + 6xlnx — 6x+ C

21, Lsecdx— %sec3x+C

5
23, Yp3p 82
5 5

25. —%1n|csc3x+cot3x|+C
27. e — '/’
2 112 _ 10 9/2
29. ﬁ(96—1—5) —?(x—i—S) +C

1 1 @ B
31. 5(1r1 x| - 2ln(x +3) ﬁtan ﬁ) +C
33. —3e @+ 1) +C
1 X
35. 520" + C
37. 3Injx — 1| +2Injx2+2x+ 3|+ C
39, —= C
9v9—4x? +
41. tan ' x(In(tan~'x) = 1) + C
43, %’ramhxz +C 45, %(sinh_1 %)% +C
47. 8 —4tan~'4 V3w
49. - + T
51. —¢73 53. 6
55. Diverges to —oo 57. Diverges to oo

59. §(e—1/9 e o) & 1.438

61. %(ﬁ+4 /1+%+2«/1+1+4 /1+%+
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1.

5.

9. (a) With washers, fo (16 —xHdx = gn with
shells, 27 fo vy dy = ?rr. (b) With d1sks,
7 ff(ﬂ)z dy = 8; with shells,
2 foz x(4 — x?) dx = 8.

11. (a) With washers, & fol((yg)z ( y?)?) dy = =; with
shells, 27 folx(f —x%) dx = ZZ. (b) With washers,
T fo (2-y? - 39" dy = 19”, with shells,
27 fo @ —x)(f— %) dx = s

13. 4x fo sin(wx)v/1 + w2 cos? wx dx =

7_ 2 V1+n?—m

41+ m - In <7m>

15. The two graphs meet at 9_ﬁ, and the centroid is at
approximately (1.5166,1.7918).

17. foé 62.4(20)(6 — y) dy = 22,464 pounds

19. y =¥

1
2. y= L
Chapter 7
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1.

3.

Monotonically increasing, bounded below, diverges
to infinity

Monotonically decreasing, bounded, converges to g

Monotonically increasing, bounded, converges to 1

7. Monotonically decreasing, bounded, converges to0
1
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15. The series diverges by the divergence test.
17. The series diverges by the divergence test.
19. The series diverges by the divergence test.

21. The series converges by the ratio test.

23. Compare the series to the divergent series Y .-, %
using the limit comparison test. The given series
diverges.

25. The series diverges by the divergence test.

27. Compare the series to the divergent series Y .-, %

using the limit comparison test. The given series
diverges.

29. Compare the series to the convergent geometric
series > o, % using the limit comparison test. The
given series converges.

31. The series diverges by the divergence test.

33. The series converges absolutely by the ratio test for
absolute convergence.

35. The series diverges by the divergence test.

37. The series converges absolutely by the ratio test for
absolute convergence.

39. The series converges by the alternating series test.

vk

When we compare the series Y -, 7o o the

divergent p-series, Y -, % using the limit

comparison test, we see that the series of absolute
values diverges, so the given series converges
conditionally.
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1. The interval of convergence is [—1, 1). The series
converges conditionally when x = —1.

3. The interval of convergence is (2, 4).

o

The interval of convergence is (—oo, 00).
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25.
29.

31.

33.

35.

The interval of convergence is (0, 4]. The series
converges conditionally when x = 4.
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1. /34 3. V21
5. 36

7. (x—2)2+(1/—7)2+<z+§)2:%




17.
19.
21.
23.

25.
29.
31.
35.

90°
Both diagonals are +/5 units.
0,0,1)

The faces determined by u and v have area 2. The
faces determined by v and w have area +/5. The faces

V17

determined by u and w have area -

V21 27. —14

— -1 _E ~ ©

6 = cos ( 273) 147.92 1

32 sy
V32 (5,4, -6)

The faces determined by u and v have area +/77. The
faces determined by v and w have area +/302. The
faces determined by u and w have area 3+/62.

33.

37. 1(f) = (2, —3,5) + £—3,3,2)
39. 23x + 13y + 152 = 82
221 29 18 12

4= B (2 -7 -7)
Chapter 11
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1.

)

1

5. (—5, 6> 7. (1,0,¢)
9. v()=(1,23),a(t) =(0,0,0)
11. v(t) = (—2sin2t, 3 cos 3t),

a(f) = (—4 cos2t, —9sin 3t)

1 of
13, —— (1,12) 15. <|wm, 0>

1 1

17. N (1, —2m, =2) 19. TG (=12, 1)
21. (0, 1)
23. ! (=2m, —2(5 + 272),

V/(5+4m2) (4t +17724-20)

79+ 4712))
25. (0,0,1),z=0 27. (0,0,—-1),z=0

29.
G+4n2)/Art +1772 420

31.
33.
35.

37.

1

(—8m* — 26w — 20,
—4m® — 57, —8r% — 10),

(8m* + 2672 4+ 20)(x — 7) + (47 + 5m)y +
B2 +10)z+27) =0

(r+143° + (y - %)2 ==

W4yt =a?

Center (m,0, —27) + 2(47145—:_17%

(=27, =2(5 + 27?), 1 (9 + ?)); radius
(54723

2Var 1727 +20

2 V1 39. 224 (y—32=8
x+(y E)_Z @+2°+ -3
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19.

21.

23.

c=-3 c=-2
_2 7. 0

0 11. -1

. All points in R? except where y = x.

. All points in R? where x > 0 and y > 0 or where

x<0andy < 0.
All points in R? except where x — 2y + 3z = 0.
s s ot
Aoy =5 R fiy) == R
2 —exy? 46ty —2y°
fxx(xr y) = W’
2y —6xPy 6y’ — 20
fulo ) = T
=2y +6xy? + 6x2y — 2x3
fxy(x' y) =fyX(x' y) = 2 +y2)

Fly) = (2x%y + y)e*z,fy(x, ) = xe*’,

fuly) = @y + 6w)e™, fiy (o y) = 0,

foty) = fialr,y) = @x2 + e

fy,2) =z2%Y, f,(x, y,2) = xz%eY, f.(x,y, 2) = 2xze¥,
falo,y,2) =0, f,(,y,2) = xz%eY, f..(x,y, z) = 2xe?,
oy, 2) = finle,y,2) = 2%,

2y, 2) = foy (6, Y, 2) = 2xze¥,

fet,y,2) = fulx, y, 2) = 228



25

9

N
31. Vi y) = <—%,

11

7. CVAE 29. 0
srea=(-3 )

33. Vf(x,y) = (siny,xcosy), Vf (3, %) = (1,0)

35. Vf(x,y,2) =<

z

7

2y

7
z

—f7y> V£(0,3,-1) = (0,0,0)

37. f has alocal minimum at (O, —%)

39. f has saddle points at (0, 0) and (4, —2), a local
minimum at (4, 0), and a local maximum at (0, —2).
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floy) =x%?

3. gy y) = xzeV’

The vector field is not conservative.

7. The vector field is conservative and f(x, ) = ye™” is a

potential function.

9. The vector field is not conservative.

11. 12
15. 3e—3

13. 0
17. 3429

19.

23.

27.

31.
35.

39.

(32 — 871
128

15

divF =3,

curl F=(1,1,1)
0

0

@

21.

25

29.

33.
37.

0

. divF = -2,
curl F = -3k
0
-92
0



