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Chapter 1
1.1 0.0173 yd; 0.104 yd (compared to a total of 5 yd)
1.3 59 1.5 7/12 1.9 5/27 1.11 9/37 1.14  $2000
5.2 Test further 54 D 55 D
5.6  Test further 5.8 Test further 59 D
65 (D 67 D 69 C 6.10 C 6.14 D
618 D 620 C 622 C 623 D 624 D
6.26 C 629 D 631 D 632 D 635 C
636 D
71 C 72 D 74 C 76 D 7.8 C
92 D 9.3 C 97 D 98 C 99 D
9.10 D 912 C 9.13 C 915 D 916 C
920 C 921 C
101 x| <1 103 |x] <1 104 |r] <2
105 Allx 109 |x| <1 10.10 |x| <1 :
1011 —=5<x<5 10.13 —-1<x<1 10.15 —1<x <3
1017 -2<x<0 10.18 —3/4<x< —1/4 10.20 Al x =
1021 0<sx <l 10.22 No x 1024 x| <32
10.25 nm — w/6 < x < nmW + m/6
13.1 —(x® 4+ 22+ 233+ 154 )
|
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132 x4+ 22+ 233 — 2530 ...
13.3  x% + 2x*/3 + 17x%/45 - --

13.6 14 2x + 5x%/2 + 8x3/3 + 65x%/24 - -

13.8 14 x%/2! 4+ 52*/4) + 61x5/6! - -

13.9 14 2%/2 + 32%/8 + 5%/16 - -

1311 1 —x + 2%/3 — x*/45 -

13.12 1+ x%/4 + 7x*/96 - -

13.14 1 — 2/3! 4 2%/50 -+

1315 1+ x+ x%/2 — x*/8 — x3/15 - -

1316 x — %2+ 236 — 2312 -+

1318 x — 33 4+ 25/(5-20) — 277 -3 -+

1319 x + 233+ x3/5+47/7 -+

13.20 x + x%/6 + 3x%/40 + 5x7/112 - --

13.23 14+ x/2 — 3x%/8 4+ 17x3/48 - -~

13.27 14 236 4+ x*/6 + 19(x> + x®)/5! ---

13.28 x — 2% + 23 — 132412 4+ 525/4 -+

13.29 14 2%/3! + 7x*/(3 - 51 + 312%/(3 - 7) - --
13.32 x — x3/6 4+ 3x%/40 — 5x7/112 - -~

13.33  —(x%/2 + x*/12 + 25/45 -+ )

1336 1—(x—D+@—-1)2—@x—-1)3 -

1337 [1+ (x — 3y + (x — 3)%/2! 4+ (x — 3)3/3! -]
13.39  —[(x — 7/2) + (x — 1/2)%/3 + 2(x — n/2)%/15 -]
1340 54 (x — 25)/10 — (x — 25)%/10° + (x — 25)3/(5 x 10%) ---

148 For x < 0, error < 0.001; for x > 0, error < 0.002.

151 —8.64 x 10~ 14 153 2.08 x 10713 155 =69
157 10! 158 0.09967 15.10 1.318 1512 %
1514 —1 15.16 1/3 1517 —1 1518 3
1520 173 1523 (b) —n 1523 (d) —1

1524 (@) 0 1524 (c) 2 1524 (e) 0

1527 (b) 1 —v/e =5 x 1077 or v = 0-9999995,

1527 (d) 1 —v/e = 1.25 x 107!

15.29 (b) F/W = x/l 4+ x>/(2%) + 3x3/(81°) - --

1530 (b) 7= H(F/0)1 + 6%/6 + 76*/360 ---)

1531 (a) C 1531 (b) D

166 C 167 D 169 —l<x<l
1610 —4<x<4 1613 —5<x<1

16.15  —x%/6 — x*/180 — x5/2835 - -

16.16 1 — x/2 + 3x%/8 — 112/48 + 19x%/128 - - -

1619 —(x — 7)) + (x — 1)¥/3! = (x — m)%/5! - --

1620 2 + (x — 8)/12 — (x — 8)2/(2% - 32) + 5(x — 8)%/(2% - 3%) -+~

16.26 —1/3 16.28 1 16.31 1.728 x 10 '3
1632 5.56 x 10~ 16.33 6! 16.35 sinh 1 = 1.175
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Chapter 2
x ¥y r 0

4.1 1 1 J2 n/4 See Fig. 5.1
42 -1 1 V2 3n/4 See Fig. 9.6
43 1 -3 2 ~n/3

4.5 0 2 2 /2 See Fig. 5.2
47 -1 0 1 n See Fig. 9.2
49 -2 2 2/2 3n/4

411 /3 1 2 /6 See Fig. 9.1
14 2 J2 2 n/4

415 -1 0 1 —nornm See Fig. 9.2
417 1 -1 V2 —n/4 See Fig. 9.5
420 —-2.39 —6.58 7 —110° =

—1.92 radians

52 —172 —1/2 1//2 —3n/4 or Sn/4

5.4 0 2 2 n/2

5.6 -1 0 1 o

5.8 1.6 —-2.7 3.14 —59.3°

510 —25/17 19/17 Vv 58/17 142.8°

= —147 =1.12 = 1.85

5.12 2,65 1.41 3 28°

5.14 1.27 —-25 2.8 —1.1 radians = —63°

5.16 1.53 —1.29 2 —40°

517 =735 —10.9 13.1 —124°

518 —0.94 ~0.36 1 201° or —159°

5.19 (24 39)/13; (x — yi)/(x? + )

521 (1 +0/6; (x + 1 —ip)/[(x + D? + 2]

523 (=6 —=30/5; (1 — x? — 32 + pi)/[(1 — x)? + y¥]

526 1 5.30 3/2 531 1

5.32 169 534 1 535 x=—-4,y=3
53 x=—-1/2,y=13 5.39 x =y = any real number

542 x=—1/7,y = —10/7 543 (x,»)=1(0,0),0r (1, 1), or (—1, 1)
545 x =0, any real y; or y = 0, any real x 546 y= —x

548 x=36/13,y=2/13 5499 y=0,x=1/2

5.53 Circle (Find center and radius.)

5.55  Straight line (What is its equation ?)

5.56 Part of a straight line (Describe it.)

5.57 Hyperbola (What is its equation?)

5.60 Circle (Find center and radius.)

5.62 Ellipse (Find its equation; where are the foci?)

5.63 'Two straight lines (What lines?)

568 v=2a=4

62 D 63 C 64 D

65 D 6.10 C 6.12 C

71 Al z 73 Allz 7.6 Jz| <1/3
77 Allz 710 Jz| <1 712 1zl < 4
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7.14

8.3

9.3

9.7

9.11
9.17
9.21
9.29
9.35

10.3
10.4
10.7
10.9
10.16
10.17
10.18
10.21
10.22
10.24
10.25

11.3

12.25
12.26
12.28
12.30
12.33

14.2
14.5
14.8
14.11
14.15
14.20

15.2
15.4
15.8
15.12
15.15

16.3

16.5
16.6

16.8

16.9

|z — 2] <1 716 |z +(—3)| <1/./2

For answers, see Chapter 1, Section 13A, Example 2, and Chapter 1, Problem 13.2
—9; 9.4  —e(l+i/3)2 96 1

3e? 9.8 -3+ 910 —2
—1— 9.13 —4+ 4 9.14 64
—(1 + 4)/4 9.19 16 920 i

1 9.24 4 926 (1 +i/3)2
1 9.32 37 9.34 4/e
21 9.38 1//2

+1, 41

+2, +2%

+.2, +i/2, £ 144

1, 0.309 + 0.951;, —0.809 + 0.588;

+i, (£/3 92

—1, 0.809 + 0.588;, —0.309 + 0.951;

+ (1 + /2

+(/3+1)

1+ i, —1.366 + 0.366i, 0.366 — 1.366i
+ (/3 + /2, + (1 —iy/3)/2, +(0.259 + 0.966:), + (0.966 — 0.25%)
0.758(1 + 1), —0.487 + 0.955i, —1.059 — 0.168i, —0.168 — 1.059%, 0.955 — 0.487i

31— i)/\/i 115 1+ 11.8 —41/9 11.9 443
sin x cosh y — i cos x sinh y, \/sin? x + sinh? y

cosh 2 cos 3 — i sinh 2sin 3 = —3.72 — 0.5}, 3.76

1.084 + 0.2724, 1.117

—i 1232 —44/3

t tanh 1 = 0.762; 12.35 2.03 + 3.05¢

—in/2 or 3in/2 143 Ln2+in/6

Ln 2 + Sim/4 146  —in/4 or 7in/4
-1, (1 +i/3)2 1410 ¢~ "4

cos (Ln 2) 4+ i sin (Ln 2) = 0.769 + 0.63% 14.14 0.3198; — 0.2657
e msinh Y — (0249 1418 —1

1 1423 ¢* =481

n/2 + n + (i Ln 3)2 153 d(+ 7/3 + 20m)

i2nm + 1/6), i(2nm + 57/6) 155 4+ [n/2+2mm—iLn(3 +./9)]
2+ 2nmr+4iIn3l 159  #(n/3 + nn)

i(2nm + 7/6) 1514 2am+4iIn2,(2n+ )t —iLn2

n + 3n/8 + (1/4) Ln 2

|z| = \/E; motionﬁaround a circle of radius \/5, at constant speed v = \/E, constant
acceleration a = (/2.

v=lz; —z;];a=0

(a) Series: 3 — 2/; parallel: 5 + ¢

(b) Series: 4/60°; parallel: 1.73/90°

[R — H{wCR? + w3L2C — @L)]/[(wCR)? + (w2LC — 1)*]; this simplifies to L/(RC) at
resonance,

(b) w = 1//LC 1612 (1 +7* — 212 cos 8)" !
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17.2
17.6
17.9
17.13
17.26
17.28
17.30

3+ 174  icosh 1 = 1.54
—e ™= 517 x10°° 177 2 = 481

72 + 2nm 17.11

x=0,y=4%4 17.15 |z] < /e

1 17.27 (c) e 2=~"°

1 + (a® + 6*)*(2ab)~ 2 sinh? &

e cos x =Y, (2" n)x" cos nm/4

e sinx =Y 2 o (27%/n!)x" sin nn/4

Chapter 3

2.3
25
2.10
2.13

2.14
2.15

3.1
3.15
3.17

3.19
3.21
3.23
3.24

4.12
4.14
4.18
422

5.1

5.4
5.6
5.8
5.9
5.11
5.12
5.14
5.16
5.18
5.20
5.21
5.22

(3a _1! 1) 2.4 (4, —2, 1)

(x,3,2,m)=(2, —1,1,3) 28 (=2, 1,1

@, qrs,0=(01,0, —1, %, % 211 (w,v,m) =144 1—1 )

A= (pa® + qa + /(b — a)%, B = [(b* — 2ab)p — aq — /(b — a)?,

C = (pb* + ¢b + )/(b — a)
_ 1

= & 23
11—1,12——1,13
1

—11 34 2140 35 —544
D=22(x, 3,2 =@ —1, 1)

I, — I = D" 'WV(R,R; — R,R,) where

D =R\RyR;3 + Ry) + RyRU(R, + R)) + Rs(R, + R,))(R; + RY)
x =y + ot"), t =9t + vx'/c?)

x=33,y=49

Bonus = $30,000, tax = $80,000

A =1024, B =640

312 16

arc cos (—27 %) = 3n/4 4.14 (a) arc cos + = 70.5°
(c) arc cos /2 = 35.3° 415 (b) 8i —4j + 8k

Zi — 8j — 3k 419 i+j+k

Law of cosines 424 A°B?

r = (2i — 3j) + (4 + 3j)r [Note that 2i — 3j may be replaced by any point on the line;

)

4i+3j may be replaced by anmy vector along the line. Thus, for example,
r = 6i — (8i + 6j)¢ is just as good an answer, and similarly for all such problems.]
r=1+4(2i+jy
(x=DN1=@+D(-2)=(+5)/2,orr=1—j— 5k + (i —2j + 2k}

/3 =(z—4)/(=5,y=—2;0orr = —2j+ 4k + (3i — Sk}t
x=—=1,z=7;0orr=—1+ 7k + j;

(o —=ND1=(=-3)/-2),y=—1;orr=4i —j+ 3k + (i — 2k)¢
(x=3/5=0+4/(-2)=(=—2)/1;0orr =5 —4 + 2k + (51 — 2j + k)t

36x — 3y — 222 =123

50 —2y+2=35

xr+6y+72+5=0

r—4y—2+5=0

cos 6 = 25/(7./30) = 0.652, 6 = 49.3°

cos 0 =2/./6, 0 = 35.3°
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5.24
5.25
5.29
5.34
5.39
5.42

6.2

6.3

6.4

6.10
6.11
6.13

6.14

6.18

6.20

6.24
6.29

7.1
7.8
7.14

8.2
8.4
8.5
8.8
8.9
8.11

r=2i+j+G+2Kked=2.2
r=i—2+ @i+ 95—k, d=3/3

2/612 = 0.816 531 % 533 JE =169

oy 5.36 3 5.38 arc cos /2L = 12.3°
Intersect at (3, 2, 0); cos 8 = 5/\/—_ 6 = 49.8°
1/./5 = 0.447 543 20/,/21 = 4.36 545 d=/2,1= -1

AB=<—2 —2> BA=<_6 17)

1 2, —2 6,

A+B—< ! _1> 5A—3B—<13 _37>
-1 5/ -5 9/

det AB = —2, det (4 + B) = 4, det (54) = 25, det (3B) = —

7 -1 0 4 -1 2
AB=|3 1t =1} B4a=|6 3 1}
3 9 5 0 1 6

21 2 2 -3 10

A+B=|3 1 1}, s4-38=|15 —11 =3}

304 1 -9 28 5

det AB = 116, det (A + B) = 12, det (5A4) = 3625, det (3B) = 108.
You should have found BA, C%, CB, C3, C*B, and CBA; all others are meaningless.

32 12 36 46 14 36
C*B = 53 7) CBA=1 40 22 1 91}
13 -9 —8 —2 1 -29
x" = —x,y" = —y, that is, a rotation of 180° = 60° + 120°.
¥ =y, 9" = —x, 2" = z, that is, a 90° rotation about the z axis.

(a) 6  (b) 5x2 4+ 3y* =30

—( 1)|: 1 +(n— l)d:|
— (- _
f R, R, nR, R,

—3

5
3
(o 7
( -8 -2 11

-2 621 4| 6 -3 5

4 4 2 2
(x, y = (5, 0) 6.27 (x,y,2)=(1, —1,2)
A t=A"
Not linear 74 Linear 7.6 Not linear
Not linear 7.11 Not linear 7.12  Linear
Not linear 7.15  Linear

y=har=@@+1D2orr=(41,0+%0, 1)z
=T, x=y—1l,orr=(-11,0,7) + (1, 1, O)y
Inconsistent

x=y=z=w=0
x=—2,y=2z+30orr=(—2,%30) + (0,2, )z
x=—z,y=z,0orr=(—1,1, 1z
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8.12
8.13
8.18
8.19
8.21
8.26

8.28
8.30
8.40
8.42

9.1

9.4

10.2
10.4
10.6
10.8
10.13

10.15

10.17

10.19
10.23

r=3—z,y=1l+z0rr=(3,10+(—-11, Dz

(xr,y,2) =(=5,2, =3)

r=(-3,1,2)y

u=—1—2v,2=2+4+0v,x=5+3y—v

R=2 823 R=2 825 R=3

(1,4, —5) =409, 0,7) — %0, —9, 13)

(5,2, 1) =309, 0, 7) — %(0, —9, 13), etc.

Basis: (1, 0, 0), (0, 1, 0), (0, 0, 1), that is, i, j, k; the given vectors are already written
using this basis!

ForAi=2:x=0,y=—3z;for A= —3:x=—5y,z=3y;for A=4:2=3y, x=2y.
V=3A-B

For Problem 8.11: Row space basis (1, 0, 1), (0, 1, —1); solution space basis, (—1, 1, 1).

00 22 44
AB = . BA= _o
(0 0) (_ 1 _22>, A+0, butdet 4 =0

0 ¢ 3 0 0 2

AT=1-2 2 0}, adj4=C"= 0 3 i

-1 0 0 —6 6 —2
inconsistent
x=22+4,y=3orr=(4,3,0+(2,0, 1)z
(v, y,2) =(-2,0,3)
(x,y,2, ) =(=3,1, =2, 2)
(@) r=(4, —1,2) +(1, =2, —=2)t; 0r (x — 4)/1
(b) x—5y+3z=0
(©) %
(d) 3f_ 236
{e) arc sin 12 = 64.8°
@y=7E=-2)3=E+1)/4orr=(2,7, =1) + (3,0, 4)¢
b) x—4y—92=0
(c) arc sin (32 \/—) =41.8°
(d) 12/ﬂ_ 1.21
(e) 1./29 = 1.08
You should have found all except ATBY, BA', ABC, ABC, B~'C, and CB", which are

meaningless.

=0+ DA=2)=(z=-2/(~2)

2 2
Blac=| 1-3 1 C“A=<(1) —1’)
-5 —1

”

== y, y = x, 90° clockwise rotation
Area = 1P x PR| = 72

Chapter 4

1.1
1.3
14
1.7
1.13
1.19

Oufdx = 2xy* [(x* + )2, 0ufdy = —2x%y/(x? + y?)?

0z/0u = uf(u® + v? + »?)

At (0, 0), both = 0; at (—3, ), both = —4

2x 1.9 2x(1 + 2 tan? §) 1.11 2y

472 tan 0 1.15 2 sin 26 1.17 4r

0 1.21 —4xcsc? 6 1.23  2r sin 20
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1.8

1.14
1.20/
1.22
1.24

2.1
23
25
2.8

4.2
4.6
4.10
4.15

5.1
5.7

6.2
6.5
6.10

7.1
7.4
7.7
7.8
7.10
7.13

7.15
7.17
7.19

8.3
8.8
8.9
8.13

9.2
9.6
9.12

10.2
10.6
10.10

10.13

11.1
11.11

—2rx3 1100 2y + 4y3x 2 1.127 2y sec? 0

2y? sec? 0 tan 0 1.16' 2r tan® 0 118 —2ny*)(r* — y?)?
4x (tan 0 sec? O)(tan? 0 + sec? 0)

—8r3/x3

—8y3/x?

v+ 8y = 0y daty — % ey’

x—%x2—xy+%x3+%xzy+xy2

1,. 1,22, 1 .33 _ 5 4.4 .
V4 gy —gxy” + 1ex7y” — 1358

e“cosy =1+ x+ Hx? —p?) + e = 3p?) -+

2.5 x 107° 44 122

9% 48 5%

4.28 nt 411 395

8 x 1023

e sinh t + 2 sin ¢ 53 2r(g? —p?)

(1 — 2b — ¢2°) cos (a — b)

y=13"=0 63 3y =4In2-1)2m2-1
4 1ly —24=0 6.6 1800/113

x+y=0 611 3" =4

dxfdy = 2z —y + tan (y + z), d®x/dy* = 3 sec® (y + 2) + S sec (y +2) — 2
Ow/0u = —2rv + s)w, Ow/Cv = —2(ru + 25)w

(0y/80), = x, (3y/80), = r*/x, (80/3y), = x/r*

0x/0s = — 13, Ox/0t = —3}, 8yjos = 3, dyjét = 5

Ox/0s = L, Ox/0t = %2, Qy/ds = 3, Oy/ér = — L&

(0p/0g)m = — /4, (0p/09), = 1/(a cos p — 1),

(0p/0q9), = 1 — b sin ¢, (Ob/0a), = (sin p)(b sin ¢ — 1)/cos ¢,

(0a/09)n = [g + pla cos p — 1))/(g sin p)

(0x/0u), = (2yv? — x2)/(2yv + 2xu), (Ox/0u), = (x2u + y20)/(y? —2xu?)
(3p/05), = —%, (9p/09), = 3

(0x/0z), = 1, (0x/dz), = 4, (0x/0z), = 3

(—1, 2) is a2 minimum point 84 (—1, —2)is a saddle point

0 = n/3; bend up 8 cm on each side

I=w=12h 811 6=30°x=y/3=22

%3 816 m=3b=1%
rilis=J5:(14+./5:3 9.4 4//3 by 6/./3 by 10//3

V=41 9.8  (8/13, 12/13)

Let legs of right triangle be a4 and b, height of prism = A; thena =4, h = (2 — ﬁ)a.
4,2 104 d=1

d=2 107 4/11

(@) max T=4 min T= -1 10.12  Largest sum = 180°

by max T'=1,min 7T = —-% Smallest sum = 3 arc cos (37 '/%)
(© mxT=1,mn7=-1 = 164.2°

Largest sum = 3 arc sin (37 "/2) = 105.8°

Smallest sum = 90°

2=f(y+ 2x) + g(y + 3% 11.6  d%y/dz® + dyjdz — 5y =0

H=p;— L
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29

2.19
2.29
2.39
2.49

@) I, =HM

6
32
2
70
1/3

(d) I =150M/7

330 32/5

121 $x "2 sin x
12.3  dz/dx = —sin (cos x) tan x — sin (sin x) cot x
124 4sin2
127 (8u/Ox), = —e®, (Qu/dy), = ¢*/In 2, (Jy/0x), =In 2
12.10  dy/dx = (¥ — 1)/x
1212 (2x + 1/In (x + x?) — 2/In (2x)
1214 #/(4y%)
132 (a) and (b) d = 4//13
134 —csc B cot O
13.5  —6x, 222 tan 0 sec? 8, 4x tan 0 sec? 6
139 dzfdt=1+4+ (/22 —x—y),2#0
13.10 [x In x — (3*/x)]x” where x = r cos 8, y = r sin 0
13.13 -1
13.14  (0w/0x), = (Of]0x), , + 23f]0s),, , + Uf/00),, s = f1 + 2f> + 2f;
13.18 \/§ 1321 T(2)y=4, T(5) = -5
13.23 ¢ cot ¢ 13.25 —&5/x
13.29 dr=39
Chapter 5
21 3 23 4 25 L?-F 27 53
2.11 36 213 7/4 2.15 32 217 $In2
221 & 2.23 9/8 225 32 227 32/5
231 6 2.33 16/3 2.36 1/6 237 7/6
241 5 243 9/2 2.45 46k/15 247 16/3
3.2 (b) MP/12 (c) M3
33 (a) M=140 (b) ¥ =130/21 (c) I, =6.92M
35 (a) tMa? (b) {5Ma? (c) 2Ma?
37 (@ M=9 b) (£, ) =(2,% © I,=2M,1,= M
39 (¢ ) &%) © M=45,2=4%
3 (@) M=35/5-1)=17
(b) ¥ =0, 5 = (313 + 15./5)/620 = 0.56
3.14 V= 2n%a%h, A = 4n%ab, where a = radius of revolving circle, 4 = distance to axis from
center of this circle.
3.15 For area, (%, j) = (0, $r/n); for arc, (%, j) = (0, 2r/7)
318 s=43/2+In(1+/2)]
3.20 13#n/3
321 58 =4[51/2 —In (1 + /2)], 5 = %, 5 as in Problem 3.18
3.23  (149/130, 0, 0)
3.25 I/M has the same numerical value as ¥ in Problem 3.21
326 2M/3 3.27 149M/130 329 2
41 () i=7=*%a/n
(c) I = Ma?/a
() x=y =2a/n
42 (c) y=*%a/n
(@) I, = Ma%/4, I, = 5Ma?/4, I, = 3Ma?)2
(e) y = 2a/m

(f) %= 6a/5, I, = 48Ma?/175, I, = 288Ma?/175, I, = 48Ma2/25
@ A=Gn—1/3)?
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4.4
45
411
412

4.14
4.22
4.27

5.1
5.5
5.8
5.12
5.16

6.2

6.4

6.7

6.10
6.12
6.15
6.18
6.19
6.21
6.26

(c) (0, 0, 32/8)
n/3
12n
(c) M = (16p/9)(3n —4) = 9.64p
I = (128p/15%)(15n — 26) = 12.02p = 1.25M
n(l —e 1)/4 416 & +0? 419 n/4
12(1 + 36m2)V? 424 pGna/2 426 (a) IMa?
2nah (where & = distance between parallel planes)

27./30 53 n(37%2 — 1)/6
8n for each nappe 56 4

HJ/o+ %I (/2+3) 59 w2
M=3/3,G50=G%4D 5014 M=14nr—4%
i=0,5=12z=0C3n""2/5=0716

452 + /2112 63 157/8

(a) $MR>_  (b) IMR? 66 (@) (4n —3./3)/6
(87— 3/3)4n = 3/3) 7'M 68 (b) &

(@) (%, 3) = (n/2, n/8) 6.10 (c) 3M/8

(ab)?/6 6.14 1623

I, = &Ma, I, = {sMa* 6.16 ©=7j=2a/5

(0, 0, 3h)

I, = I,=20Mk/21, I, = 10Mh?/21, I, = 65Mh*/252

nGph(2 — /2) 6.24 (0, 0, 2/3)

1 sinh 1 627 2 —e—1

(d) (0,0,4/2) () 2Ma’/3

Chapter 6

3.1

33
3.6

37
3.9
3.15
3.17

3.19
3.20

4.2

4.5
4.8

(A-BC=6C,(AxB)-C=A-(BxC)= -8,
Ax (BxC) = —4(G + 2k)

-5

v = (2/\/6)A x B) = (2/4/6)(i — 7 — 3K),
rxF=(A—C)xB=3i+3j—k,
n-(rxF)=[(A-C)xB]-C/C| =8./26

@) 11i + 3j — 13k, (b) 3, (c) 17

—9i — 23j +k, 1//21

U, "u=—uy U Xu=n,u; Xu

a= (0 re—o’r;forr L o,a=—ao|a| =0
@ 16i—2j —5k  (b) 8/./6

(b) 12

(a) t=2

(b) v =4i —2j + 6k, |v| = 2,/14

(€ (x~4/d=0G+D(=2) =(z—8)/6,2x —y + 3z =36
|dr/dt]| = ﬁ; | d*r/dt?| = 1; path is a helix.

dr/dt = e/(dr/dt) + e (r dO/dt);

dPr/dt* = e,[d%r/di? — r(d0/dD)?] + e [rd?0/dt? + 2(dr/dr)(dB/dr)]
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6.2
6.4
6.6
6.7
6.9
6.12
6.14
6.17
6.19

7.1
7.2
74
7.6
7.7
7.10
7.13
7.16

8.1
8.3
8.7
8.9
8.14

9.2
9.8

10.2

10.12

11.2
11.5
11.10
11.18
11.20

12.1
12.7
12.9
12.11

12.13

12.15
12.17
12.18
12.21
12.27

—i
e/(34/5)
6x + 8 —z2=25(x—3)/6=(u—4/8=(=—25/(-1
Sy —3y+22+3=0,r=1i+2j —k + (51 — 3j + Zk};
@ 2i—2j—k (b) 5/./6 ©r=(,1,1)+@, -2, —1y
@) 25, —2i+]j (b) 3i + 2j © V10
(b) Down, at the rate llﬁ
er
i
V-r=3Vxr=0
V. r=2,Vxr=90
V- V=0,VxV=—@{i+j+k)
V- V=35, VxV=irz—jyz +k(y* — r?
V- V=0,VxV=xi—yj—xcosyk
0 701 —(x% 4 )P — y2)2
Zxy 7.14 0
2x* 4+ 3% + 277! 7.19 2r
i 82 (a) —4n  (b) —16  (c) —8
@3 1 (©3 84 @3 (B3
(b) 0 (d) 2n 88 yz—ux
3xy — ¥yz — 2? 811 —ysin® x
—arc sin xy 818 (a) m+ n?/2 (b) n%/2
40 9.4 —3 97 mab
24n 9.10 —20 9.11 2
3 10.4 367 105 4n-5° 10.7 487 109 16=n
( 0,»<Ry;
¢ = < (k/2m€) In (R,/r), Ry < r < R;;
| (k/2m€) In (R,/Ry), r = R, .
2ab? 1.3 0 4 —12
36 11.6 45n 1.7 0 _
— 67 11.12 18= 1115 —2n/2
A=(xz —yz? —y¥/Di + (+?/2 — x%2 + y2%/2 — y2)j + Vu, any u
A =isin zx + j cos zx + ke® + Vu, any u
(sin 0 cos 6)C
(a) 9i + 5j — 3k (b) 29/3
24
(a) grad ¢ = —3yi — 3xj + 22k
(b) —\/?
() 2x+y—22+2=0,r=(1,2,3)+ (2,1, =2
@ 6i—j— 4k  (b) 537 V2(6i — j — 4k)
(¢) same as (a) (d) 5312 (e) 5312
¢ = —y? cosh? xz
6
Not conservative (a) 1/2 (b) 4/3
4 12.23 192n 1225 —18=n
4 12.29 10 12.31 29/3



