Appendix A: and Hints to Selected Exercises

Appendix A: and Hints to Selected Exercises
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Answers and Hints to Selected Exercises

Chapter 1

Section 1.1 (p. §1.1)

1. (@) v/5 (b) V5 (c) V17 (d) 1
(e) 2v/17 2. Yes 3. No

Section 1.2 (p. § 1.2)

1. (a) (—4,4,-3) (b) (2,6,—1)

=L 5 =2 Va1 Vil
© (= = =2) (d) 52 (e) 4

(f) (147_678) (g) (_7737_4)
(h) (_17_67 1) (I) (_2’_4’2) (J) No.
3. No. |v| +|w] is larger.

Section 1.3 (p. §1.3)

1.103.73.4°5.90° 7. 0°

9. Yes, since v-w = 0.

11, [v-w| =0 < V2IV5 = |v] |w]

13. |v +w| = v26 < V21 + V5 = |v] + |w]
15. Hint: use Definition 1.6.

24. Hint: See Theorem 1.10(c).

Section 1.4 (p. §1.4)

1. (—5,—23,—24) 3. (8,4,—5) 5.0
7.16.729. 4v/511.913. 0
and (8,—10,2) 15. 14
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Section 1.5 (p. § 1.5)

1. (a) (2,3,—2) + t(5,4,—3) (b) = = 2+ 5t,
y=3+4t, z=—2—3t (C) L2 = L — =2
3.(a) (2,1,3) +¢(1,0,1) (b) z =2+ ¢,
y=1,2=3+t(C)z—2=2-3,y=1
S5.2=1+2t,y=—-2+7t, 2=—-3+8t
7.7.659. (1,2,3)

11. 42 — 4y +32—10=0
13.2—-2y—2+2=0

15. 11z — 24y + 21z — 26 = 0 17. 9/v/35
19. z =5¢t, y=2+3t, z=—T7t 21. (10,—2,1)

Section 1.6 (p. 8 1.6)

1. radius: 1, center: (2,3,5) 3. radius: 5, center: (—1,—1,—1) 5. No intersection.
7. circle 22 + 2 = 4 in the planes z = +5

9.lines L =%, z=0and £ =—%,2=0

13. (%5, 7%0)

Section 1.7 (p. 8.1.7)

1. (a) (4,%,-1) (b) (V17, Z,1.816)

3. (a) (2v7, 14=,0) (b) (2v7, 1=, 5

5@ r?+22=25()p=>5

7. () r2+ 922 =36 (b) p2(1+ 8cos? ¢) = 36

10. (a,0,acot ) 12. Hint: Use the distance formula for Cartesian coordinates.

Section 1.8 (p. 8.1.8)

1.f/(t)=(1,2t,3t}); 2 =14+t y=2=1

3. f'(t) = (—2sin2t,2cos 2t,1); z =1,

y=2t,z=1t5.v(t) = (1,1 — cost,sint),

a(t) = (0,sint,cost)

9. (a) Line parallel to ¢ (b) Half-line parallel to ¢ (c) Hint: Think of the
functions as position vectors.

15. Hint: Theorem 1.16
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Section 1.9 (p. §1.9)

1. 25 3, 9(53/2 — 8) 5. Replace

t by (ﬂ;—ﬁ)2/3 — 4 6. Hint: Use

Theorem 1.20(e), Example 1.37, and

Theorem 1.16 7. Hint: Use Exercise 6.

9. Hint: Use f'(t) = |£(¢)| T, differentiate that to get f”(¢), put those expressions into f’(¢t) x f”(t), then
write T’(¢) in terms of N(¢). 11. T(¢t) = %(— sint,cost, 1), N(t) = (—cost,—sint,0), B(t) = %(sint,—cost, 1),
K(t) =1/2

Chapter 2

Section 2.1 (p. §2.1)

1. domain: R?, range: [-1, 00) 3. domain: {(z,y) : > + y*> > 4}, range: [0, o)
5. domain: R?, range: [-1,1] 7. 1

9. does not exist 11. 2 13. 2 15. 0

17. does not exist

Section 2.2 (p. 8.2.2)

Lgf=20 G =23 F =c@®+y+4) 12 Z =@ +y+2) 1125 G =yervty, F =zev+27. Z
=42, =0

0. % = z(z? + )12, g_g = y(z2 +y2) /2

11. %ﬁ = 2%(2:2 +y+4)72/3,

9 =3(z2+ y+4)—2/3 13 % = —2ze~(@*+y),

Jy

8f y = —2ye” S 15 —ycos(a:y)

6f _ °f _
agf—accos(:cy)alf 5T =2 r =2

ggfay =019. 55 = (y+4) (2> +y+4) %2,
o = 1@ +y+ 97,

2 f 1

aoy = —ze(@® +y+4)72
21. g—;é = y2eV, ﬂ = z2e,

sty = (1+ zy)e Wir2s, 24— 1222,
94—, LL —025. 2L~ 2

oy? ' Oz dy !
°f —2 0 _
e =Y 5 oy 0

Section 2.3 (p. § 2.3)

1.224+3y—2-3=03. 2z+y—2—2=0
5.x+2y:z7.%(a:—l)+%(y—2)+%(z—i3ﬁ)209. 3z+4y—52=0
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Section 2.4 (p. 82.4)

1. (22,2y) 3. (\/zQiyZH’ \/zQiy2+4)

5. (1/z,1/y)

7. (yzcos(zyz), vz cos(ryz), Ty cos(zyz))
9. (2z,2y,22) 11. 22 13, =

15. /3 cos(1) 17. increase: (45,20),
decrease: (—45,—20)

Section 2.5 (p. 8.2.5)

1. local min. (1,0); saddle pt. (—1,0)

3. local min. (1,1); local max. (—1,—1); saddle pts. (1,—1),(-1,1) 5. local min. (1,—1); saddle pt. (0,0) 7.
local min. (0,0)

9. local min. (—1,1/2) 11. width = height = depth=1013. z =y=4, 2 =2

Section 2.6 (p. 82.6)

2. (x4, 9,) = (0,0) : — (0.2858,—0.3998); (z,,5,) = (1,1) : — (1.03256, —1.94037)

Section 2.7 (p. 8 2.7)

1. min. (%,7?) max. (%,%)
3. min. (QT T) max. ( = %)
oo, (2.0, ) max. (.58, 2)
5. 8abc

33
Chapter 3

Section 3.1 (p. 8 3.1)
1.13. 56.27.59. L 11. 15

Section 3.2 (p. 83.2)
1.13.8n2-35.26.17.29.110. ¢

Section 3.3 (p. 8.3.3)
1. 2 3. (2cos(n?) + 7t —2)/4 5.

2

10. 1

o=
N
D
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Section 3.4 (p. 83.4)

1. The values should converge to ~ 1.318. (Hint: In Java the exponential function e can be obtained
with Math.exp(x) . Other languages have similar functions, otherwise use e = 2.7182818284590455 in
your program.)

2. ~ 1.146 3. ~ 0.705 4. ~ 0.168

Section 3.5 (p. 8 3.5)

1.873. 42 (8—3%2)7.1— 522 9, 27ab

Section 3.6 (p. §3.6)

1. (1,8/3) 3. (0,42) 5. (0, 37/16)
7.(0,0,5a/12) 9. (7/12,7/12,7/12)

Section 3.7 (p. 8§ 3.7)
1. /7 2.16. Both are i 5

n+1)2(n+2)

7.+

Chapter 4

Section 4.1 (p. 84.1)

1.1/23.235. 247 7. —27 9. 27
11.0

Section 4.2 (p. §4.2)

1.03.No 4. Yes. F(z,y) = & — L
5. No 9. (b) No. Hint: Think of how F is defined. 10. Yes. F(z,y) = azy+ bz +cy + d

Section 4.3 (p. 8.4.3)

1.16/15 3. —57 5. Yes. F(z,y) = zy* + 2* 7. Yes. F(z,y) = 4x’y + 2y + 3z

Section 4.4 (p. 8§ 4.4)

1. 2167 2.3 3. 127/5 7. 15/4
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Section 4.5 (p. 84.5)

1.2v2x% 2. (17V17 - 5V5)/3 3. 2/5

4.25.2n(r—1)7.67/159. 6

11. Yes 13. No 19. Hint: Think of how a vector field f(z,y) = P(z,y) i+ Q(z,y)j in R? can be extended in a
natural way to be a vector field in R3.

Section 4.6 (p. §4.6)
1.03. 1222 + 42+ 225.6(z +y+ 2)

7.12p8. (4p> —6)e ” 9. —Z e, + Le,

’(“"
11. div f = 2 — 22£ 4 cot ¢
curl f = cot ¢ cosfle, + 2ey —2cosfey

25. Hint: Start by showing that e, = cos#i+sinfj, e = —sinfi + cos0j, e, = k.
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