1.1.1.
1.1.2.
1.1.3.
1.1.4.
1.1.5.
1.1.6.
1.1.7.

1.1.8.

1.1.9.
1.1.10.
1.1.11.
1.1.12.
1.1.13.
1.1.14.
1.1.15.

A

Selected Answers

(2/3)x+ (1/3)
y=—2
(—2/3)x + (1/3)
y=2x+2 2, —1
y=—x+6,6,6
y=x/2+1/2,1/2, -1

y = 3/2, y-intercept: 3/2, no
z-intercept

y=(-2/3)r—2, -2, -3

yes
y=0,y=—-2x+2,y=2x+2
y = 75t (t in hours); 164 minutes
y = (9/5)z + 32, (—40, —40)
y=0.152 4+ 10

0.03z + 1.2

(a) y =
0 0 <z < 100
{ (z/10) — 10 100 < z < 1000

z — 910 1000 < =

1.1.16.

1.1.17.

1.1.18.
1.2.1.

1.2.2.

1.2.6.
1.3.1.
1.3.2.

y =

0.15z 0 <z <19450
0.287 — 2528.50 19450 < x < 47050
0.33z — 4881 47050 < x < 97620
)
)

(a) P = —0.0001z + 2
(b) & = —10000P + 20000

(2/25)2 — (16/5)
(a) 22 +y*=9

b) Az = -1, Ay = 3, m = =3,
-3z +2,v10

(z +2/7)2 + (y — 41/7)2 = 1300/49
{z|z=3/2}
{z|z# -1}
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1.3.3.
1.3.4.
1.3.5.
1.3.6.
1.3.7.
1.3.8.
1.3.9.
1.3.10.
1.3.11.
1.3.12.
1.3.13.
1.3.14.
1.3.15.

1.3.16.
2.1.1.

2.1.2.
2.1.3.

2.1.4.

2.1.5.

2.1.6.
2.2.1.
2.2.2.
2.2.3.

2.3.1.
2.3.2.
2.3.3.

{z]x#1and z # —1}
{z |z <0}

{z |z R}, ie., all
{z|z=>0}
{z|h—r<z<h+r}
{z]x>1orx<0}
{z|-1/3<2<1/3}
{z |2z >0and z # 1}
{z |2z >0and z # 1}
R

{z]z>3} {z]z>0}

A = x(500 — 2z), {z |0 < x <250}

V =7r(50—-7ar?), {r|0<r<

\/50/7}

A =27r?42000/r, {r | 0 < r < 0o}

—5, —2.47106145, —2.4067927,
—2.400676, —2.4

—4/3, —24/7, 7/24, 3/4
—0.107526881, —0.11074197,

1 1
01110741, —— — ——
3B+ A7) 9

3+ 3Ax + Ax?

1+ Az
3.31, 3.003001, 3.0000,
3+3Az+A2? =3

— 3

m
10, 25/2, 20, 15, 25, 35.
5, 4.1, 4.01, 4.001, 4 + At — 4

—10.29, —9.849, —9.8049,
—9.8 —4.9At - —9.8

7
5
0

2.3.4.
2.3.5.
2.3.6.
2.3.7.
2.3.8.
2.3.9.
2.3.10.
2.3.11.
2.3.12.
2.3.13.
2.3.14.
2.3.15.
2.3.16.
2.3.18.

2.4.1.
2.4.2.
2.4.3.
2.4.4.
2.4.5.
2.4.8.
2.4.9.
2.4.10.
2.4.11.
2.5.2.
2.5.3.
2.5.4.
2.5.5.
2.5.6.
2.5.7.
3.1.1.

undefined
1/6

does not exist

V2

3a?

y=—13x+ 17
-8

Yes; M =1

Yes; M =1

No

No

—0.50r 1.3 or 3.2
0.2o0r 1.3

10027



3.1.2.
3.1.3.
3.1.4.
3.1.5.
3.1.6.
3.2.1.
3.2.2.
3.2.3.
3.2.4.
3.2.5.
3.2.6.
3.2.7.
3.2.8.
3.2.9.

3.2.11.

3.2.12.
3.3.1.
3.3.2.

3.3.3.

3.3.4.

3.3.5.

3.4.1.

3.4.2.

3.4.3.

—1007 101
526

7T_xw—l

(3/4)z=1/*
_(9/7>x—16/7

1522 + 24z

—20x* + 62 4+ 10/2°
—30x + 25

622 + 2 — 8

322 + 62 — 1

92 — x/m
y=13x/4+5

y = 24x — 48 — 73
—49t/5 + 5, —49/5

n
E kagx® 1
k=1

23/16 — 3z /4 + 4
32%(x® — bz + 10) + 23(32% — 5)

(2 + 52 — 3)(5a* — 182% + 62— T7) +
(22 4 5)(2° — 62° + 32 — Tz + 1)

V625 — 22 x\/T
2V V625 —a?

—1 201625 — 22
219625 — 22 r21
ff=42x -3),y=4x -7

322 23(322% — 5)
23 — bz +10 (23 — ba + 10)2

20+ 5

x® — 623 4322 — T + 1
(22 + 5z — 3)(5x* — 1822 + 62 — 7)
(x5 — 623 4+ 322 — Tx + 1)2

1 $3/2

_|_
2v/xV/625 — 22 (625 — x2)3/2

3.4.4.

3.4.5.
3.4.6.
3.4.8.
3.4.9.
3.5.1.
3.5.2.
3.5.3.

3.5.4.
3.5.5.

3.5.6.
3.5.7.

3.5.8.

3.5.9.

3.5.10.

3.5.11.

3.5.12.

3.5.13.

3.5.14.

3.5.15.

3.5.16.

3.5.17.
3.5.18.

Appendix A Selected Answers

—1 201625 — 22
19625 — 22 271

y = 17z/4 — 41/4
y=11z/16 — 15/16
y =19/169 — 52/338
13/18
4® — 9z + 2+ 7
3% — 4o + 2/
6(x? +1)%x
V169 — 22 — 22 //169 — 2
(22 — 4)V/25 — 22—
(22 — 4x +5)x/v/25 — 22
e
22% /\/1 +

1

4Vx(5 — Vx)3/2
6+ 18z
2 4+ 1
1—2z

[ |
(1—x)?

—1//25 — a2 — \/25 — 22 /2
1 /—-169 1 / /169
2\ x? z

322 — 2z + 1 /22
2¢/x3 — 22 — (1/x)

300x
(100 — z2)5/2
1+ 322
(493(3:2 +1)+ da + Ao
21+ (2 +1)?

2\/(x2 +1)2+ /14 (22 +1)2
5(z + 8)*
—3(4 — )?

497
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3.5.19.
3.5.20.
3.5.21.
3.5.22.
3.5.23.
3.5.24.
3.5.25.
3.5.26.
3.5.27.
3.5.28.
3.5.29.
3.5.30.
3.5.31.
3.5.32.
3.5.33.
3.5.34.
3.5.35.

3.5.36.
3.5.37.
3.5.38.
3.5.39.

3.5.40.

4.1.1.
4.1.2.
4.1.3.
4.1.4.
4.1.11.
4.3.1.
4.3.2.
4.3.3.

6x(z* +5)*

—122(6 — 22?)?

2412 (1 — 42%) 73

5+5/2*

—8(4x — 1)(22* — 2+ 3) 3
1/(z+1)?

3(8z — 2)/(4z? — 22 4+ 1)?

—3z2 + 5z — 1

6x(2x — 4)> 4+ 6(32% + 1) (22 — 4)?
—2/(x —1)?

da/(z? +1)3

(? — 62+ 7)/(x — 3)?

—5/(3z — 4)?

60z + 722° + 182 + 18z — 6

(5 —4x)/((2z + 1)*(z - 3)?)
1/(2(2 + 32)?)

5625 4 722° + 1102* 4 10023 +
6022 + 28z + 6

y = 231/96 — 29/96

y=3-—2x/3

y = 13z/2 — 23/2

y=2z—11

) 20+2\£x+ 3v5
5VA+VE  5VA+5

2nm — 7/2, any integer n

nm 4+ 7/6, any integer n

(V2 +6)/4
S0+~ =2+ V3
t=m/2

)

7/2

3/4

4.3.4.
4.3.5.
4.3.6.
4.3.7.
4.4.1.

4.4.2.

4.4.3.

4.4.4.

4.4.5.

4.5.1.
4.5.2.

4.5.3.

4.5.4.

4.5.5.
4.5.6.
4.5.7.
4.5.8.
4.5.9.

4.5.10.

4.5.11.
4.5.12.

4.5.13.
4.5.14.
4.5.15.
4.5.16.
4.5.17.

1
—v2/2
7
2

sin(v/z) cos(v'z)/ V&

2V

_cosw
sin? x
(2 + 1)sinz — (22 + z) cosx

sin? x

++/xcosz

—sinx cosx

1—sin’z

cos?x —sin’ z

— sin x cos(cos )

tanx + x sec? x

2v/xtanx

sec? x(1 +sinz) — tanx cos
(1 +sinx)?

— CSC2 T

—cscxcotw

322 sin(232%) + 462" cos(23x?)

0

—6 cos(cos(6x)) sin(6x)
secftanf sin 6
(1+sech)? (cosf+1)2

5t* cos(6t) — 6t° sin(6t)

3t%(sin(3t) + t cos(3t))/ cos(2t) +
2t sin(3t) sin(2t)/ cos?(2t)

nm/2, any integer n

/2 + nm, any integer n

y = 3x/2+3/4 —\/31/6
y =8v3x+4—8/31/3

y = 3V3zx/2 — V/31/4



4.5.18.

4.6.1.
4.6.2.
4.6.3.
4.6.4.
4.6.5.
4.6.6.
4.6.7.
4.6.8.
4.6.9.
4.6.12.
4.6.13.
4.6.14.

4.6.15.
4.6.16.

4.6.17.

4.7.1.
4.7.2.
4.7.3.
4.7.4.
4.7.5.
4.7.6.
4.7.7.
4.7.8.
4.7.9.
4.7.10.
4.7.11.
4.7.12.

/6 + 2nm, b7 /6 + 2nm, any integer
z/y

—(2z +y)/(x + 2y)

(2y — 32% — y°)/(2zy — 3y* — 2?)
sin(x) sin(y)/(cos(x) cos(y))
—Vy/Vz

(ysec?(z/y) —y*)/(wsec*(z/y) +y?)
(y — cos(z +y))/(cos(x + y) — )
—y?/2?

1

y=2r+6
y=x/2+3
(V3,2v3), (—V3,-2v3),

(2v/3,V3), (—2V3, —V/3)
y="Tx/V3—-8/V3
y = (—p ey P v Py Jy

(r1 — 223 — 2319%)
— — €T —
=) (yl%—2y§+-2y1w%)<

l‘1>
1
1/6

1/16
1/3

3/2
~1/4

1/2

4.7.13.
4.7.14.
4.7.15.
4.7.16.
4.7.17.
4.7.18.
4.7.19.
4.7.20.
4.7.21.
4.7.22.
4.7.23.
4.7.24.
4.7.25.
4.7.26.
4.7.27.
4.7.28.
4.7.29.
4.7.30.
4.7.31.
4.7.32.
4.7.33.
4.7.34.
4.7.35.
4.7.36.
4.7.37.
4.7.38.

5.1.1.

5.1.2.

5.1.3.

5.1.4.

5.1.5.

5.1.6.

Appendix A Selected Answers

~1/2

—1/2

does not exist

00

y=1land y =—1

min at x = 1/2

min at x = —1, maxat x =1
max at x = 2, min at z =4
min at x = +1, max at = = 0.
min at z =1

none
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5.1.7. none

5.1.8. min at x = 7w/12 + k7, max at
x = —7/12 + km, for integer k.

5.1.9. none
5.1.10. local max at x =5
5.1.11. local min at x =49
5.1.12. local min at z =0
5.1.13. Local min of 1 at every point of
[0, 1], local max of 1 at every point
of (0,1).
5.1.16. one
5.2.1. min at z =1/2
5.2.2. minat x =—1, maxatz =1
5.2.3. maxat x =2, minat x =4
5.2.4. min at z = £1, max at x = 0.
5.2.5. minatx =1
5.2.6. none
5.2.7. none

5.2.8. min at x = 77/12 4+ k7, max at
x = —m/12 + kr, for integer k.

5.2.9. none
5.2.10. max at x =0, min at x = +11
5.2.11. min at x = —3/2, neither at z =0
5.2.13. min at nm, max at 7/2 4+ nw
5.2.14. min at 2nw, max at (2n + 1)
5.2.15. min at 7/2+2nm, max at 37/2+2nw
5.3.1. min at z =1/2
5.3.2. minat x =—1, maxat x =1
5.3.3. maxat x =2, minat x =4
5.3.4. min at z = £1, max at x = 0.
5.3.5. minatz =1
5.3.6. none
5.3.7. none

5.3.8.

5.3.9.
5.3.10.
5.3.11.
5.3.12.
5.3.13.
5.3.14.
5.3.15.
5.3.16.
5.3.17.
5.3.18.

5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.4.5.

5.4.6.

5.4.7.

5.4.8.

5.4.9.
5.4.10.

min at z = 77/12 4+ nw, max at
x = —7/12 + nm, for integer n.

max at = 63/64

maxatx =17

max at —5_1/4, min at 5~ /4
none
max at —1, min at 1

min at 271/3

none
min at nmw

max at nmw, min at 7/2 + nw

max at 7/242nm, min at 37/24+2nw
concave up everywhere

concave up when z < 0, concave

down when z > 0

concave down when z < 3, concave
up when z > 3

concave up when = < —1/v/3 or
x > 1/v/3, concave down when

~1/V3 <z <1/V3

concave up when x < 0 or x > 2/3,
concave down when 0 < x < 2/3

concave up when z < 0, concave
down when z > 0

concave up when x < —1 or z > 1,
concave down when —1 < x < 0 or
O<zx<1

concave down on ((8n—1)mw/4, (8n+
3)7/4), concave up on ((8n +
3)w/4, (8n+ 7)m/4), for integer n

concave down everywhere

concave up on (—oo, (21 —V/497)/4)
and (21 + v/497) /4, o0)



5.4.11.
5.4.12.

5.4.13.
5.4.14.
5.4.15.
5.4.16.
5.4.17.
5.4.18.

5.4.19.

6.1.1.
6.1.2.
6.1.3.
6.1.4.

6.1.5.
6.1.6.

6.1.7.

6.1.8.

6.1.9.
6.1.10.
6.1.11.
6.1.12.
6.1.13.
6.1.14.
6.1.15.
6.1.16.
6.1.17.
6.1.18.

concave up on (0, 00)

concave down on (2nw/3, (2n +
1)m/3)

concave up on (0, 00)

concave up on (—oo, —1) and (0, 0o)
concave down everywhere

concave up everywhere

concave up on (7w/4+nm, 3w /44+nm)
inflection points at nm,

2/3) +nm

up/incr: (3,00), up/decr: (—o0,0),
(2,3), down/decr: (0,2)

max at (2,5), min at (0, 1)

25 X 25

P/4 x P/4

w=1=2-5% h=5Y3 hjw=
1/2

V100 x V100 x 2v/100, h/s = 2

w=1]= 21/3v1/3, h = V1/3/22/3,
h/w=1/2

1250 square feet

+ arcsin(

1?/8 square feet
$5000
100

T2

h/r =2

h/r =2

r=>5cm, h =40/7 cm, h/r =8/
8/m

4/27

Go direct from D to A.

(a) 2, (b) 7/2

6.1.19.

6.1.20.

6.1.21.
6.1.22.

6.1.23.
6.1.24.
6.1.25.
6.1.26.
6.1.27.

6.1.28.

6.1.29.
6.1.30.

6.1.31.

6.1.32.
6.1.33.
6.1.34.

Appendix A Selected Answers 501

VB (V3 1\ (1 3
) \6 T2) i
(a) a/6, (b) (a + b —

Va2 —ab+b2)/6

1.5 meters wide by 1.25 meters tall

If £ < 2/x the ratio is (2 — km)/4;
if k > 2/m, the ratio is zero: the
window should be semicircular with
no rectangular part.

a/b

w=2r/V3, h=2vV2r/V3
1/V/3 ~ 58%

18 x 18 x 36

r=5/(2m)"3 ~ 2.7 cm,
h=25-253/71/3 = 47 =~ 10.8 cm

oo T (2N
1 \ 7502 T

7502\ */°
(%)
h/r =2

The ratio of the volume of the

cone to the volume of the sphere is
1033/4096 + 33v/17/4096 ~ 0.2854,
so the cone occupies approximately
28.54% of the sphere.

P should be at distance c/a/(/a+
Vb) from charge A.

1/2

$7000

There is a critical point when
sinfy /vy = sinfsy/ve, and the
second derivative is positive, so
there is a minimum at the critical
point.
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6.2.1.
6.2.2.
6.2.3.
6.2.4.
6.2.5.
6.2.6.
6.2.7.
6.2.8.
6.2.9.
6.2.10.
6.2.11.
6.2.12.
6.2.13.
6.2.14.
6.2.15.
6.2.16.
6.2.17.
6.2.18.
6.2.19.
6.2.20.
6.2.21.
6.2.22.
6.2.23.
6.2.24.
6.2.25.

6.3.1.
6.3.2.
6.3.3.
6.3.4.
6.4.1.

1/(167) cm/s

3/(10007) meters/second
1/4 m/s

6/25 m/s

807 mi/min

3V5 ft /s

20/(3m) cm/s

13/20 ft/s

5v/10/2 m/s

75/64 m/min

1457 /72 m/s

257 /144 m/min

™/2/36 ft3 /s

tip: 6 ft/s, length: 5/2 ft/s
tip: 20/11 m/s, length: 9/11 m/s
380/v/3 — 150 ~ 69.4 mph
500/v/3 — 200 ~ 88.7 km/hr
18 m/s

1361/475/19 ~ 156 km /hr
—50 m/s

68 m/s

3800/v/329 = 210 km /hr

6.4.2.
6.4.3.
6.4.4.
6.5.1.
6.5.2.
6.5.6.
6.5.7.
7.1.1.
7.1.2.
7.1.3.
7.1.4.
7.1.5.
7.1.6.
7.1.7.

7.1.8.
7.2.1.
7.2.2.
7.2.3.
7.2.4.
7.2.5.
7.2.6.
7.2.7.

820/+/329 + 150v/57/v/47 ~ 210 km/hr 7.2.8.

4000/49 m/s

(a) x =acosh —asinfcot(d + ) =

7.2.9.

asinB/sin(0 + 5), (c) £ ~ 3.79 cm/s 7.2.10.

xs = 1.475773162
2.15

3.36

2.19 or 1.26

Ay =65/16, dy = 2

7.2.11.
7.2.12.
7.2.13.
7.2.14.
7.2.15.

Ay = +/11/10 — 1, dy = 0.05

Ay = sin(w/50), dy = 7/50

dV =8n/25
c=1/2
c=+18 -2

233+ 4722 /2 — 5x + k
—cos(2z)/2+ k

10

35/3

513’2

22°

227 — 8

20 — 2a*

4 rectangles: 41/4 = 10.25,
8 rectangles: 183/16 = 11.4375
23/4

(16/3)2%/%? + C

tP+t+C

8vx + C

—2/24+C

(5z +1)%/15+ C
(r—6)3/3+C

22°/2 /5 + C

—4/zx+ C

-2+ C, t<2:t2 —4t+8+4C,
t>2

87/2

2

31/4

26/6 —1/6
z? — 3z

22 (x* — 327)



7.2.16.
7.2.17.
7.3.1.

7.3.2.

7.3.3.
7.3.4.
7.3.5.
7.3.6.
7.4.1.
7.4.2.
7.4.3.
7.4.4.
7.4.5.
7.4.6.

7.4.7.

7.4.8.

7.4.9.
7.4.10.
7.4.11.
7.4.12.
7.4.13.
7.4.14.
7.4.15.
7.4.16.
7.4.17.
7.4.18.

tan(z?)
2z tan(z?)

It rises until ¢ = 100/49, then falls.
The position of the object at time
tis s(t) = —4.9t> + 20t + k. The
net distance traveled is —45/2, that
is, it ends up 45/2 meters below
where it started. The total distance
traveled is 6205/98 meters.

27
/ sintdt =0
0

net: 2, total: 27/3 4 4v/3
8

17/3

A=18, B=44/3, C =10/3
—(1-t'/10+C
2°/5+22°/3+z+C
(z®+1)1°1/202+ C
~3(1—5t)*3/10+ C
(sin*z)/4+ C

—(100 — 2%)*/2/3 4+ C
—2V1-23/3+C
sin(sinzt) /m + C
1/(2cos?z) = (1/2)sec’z + C
—In|cosz|+ C

0

tan?(x)/2 4+ C

1/4

—cos(tanz) + C

1/10

V3/4

(27/8)(z* = 7)%° 4+ C
—(3"+1)/14

7.4.19.
7.4.20.
8.1.1.
8.1.2.
8.1.3.
8.1.4.
8.1.5.
8.1.6.
8.1.7.
8.1.8.
8.1.9.
8.1.10.
8.1.11.
8.1.12.
8.2.1.
8.2.2.
8.2.3.
8.2.4.
8.2.5.
8.2.6.
8.2.7.
8.2.8.

8.2.9.

8.2.10.

8.2.11.

8.3.5.
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0

f@)?/2+C

8v/2/15

1/12

9/2

4/3

2/3—-2/m

3/m —3V3/(2m) —1/8

1/3

10v5/3 — 6

500/3

2

1/5

1/6

1/m, 5/7

0, 245

20, 28
(3—m)/(27), (18 — 12v/3 + )/ (4n)
10/49 meters, 20/49 seconds
45/98 meters, 30/49 seconds
25000/49 meters, 1000/49 seconds
s(t) = cost, v(t) = —sint,
maximum distance is 1,
maximum speed is 1

s(t) = —sin(nt)/m? + t/,

v(t) = —cos(mt)/m+ 1/,
maximum speed is 2/

s(t) = t*/2 — sin(nt) /n* + t/m,
v(t) =t — cos(mt)/m+ 1/m

s(t) = t?/2 + sin(nt) /n* — t/m,
v(t) =t + cos(mt)/m—1/m
8m/3
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8.3.6. 7/30 9.5.10. 0
837 wln/2 =) 9-5.11. In5(1 (—:;il)lgj;n(a:x)
8.3.8. (a) 1147/5 (b) 747/5 (c) 207
(d) 4 9.6.2. o0, 00,1,0
8.3.9. 167, 24 10.1.1. x/2 —sin(2x)/4+ C
8.3.11. 7h%(3r — h)/3 10.1.2. —cosx + (cos®x)/3 + C
8.3.13. 21 10.1.3. 3x/8 — (sin2z)/4 + (sindx) /32 + C
8.4.1. 2/ 2/ 0 10.1.4. (cos’x)/5 — (cos®x)/3 + C
8.4.2. 4/3 10.1.5. sinz — (sin®2)/3+C
8.4.3. 1/A 10.1.6. /8 — (sindz)/32 + C
8.4.4. /4 10.1.7. (sin®z)/3 — (sin®2)/5 + C
8.4.5. —1/3,1 10.1.8. —2(cosz)?/?/5+ C
8.4.6. —4/1224 ft/s; —8v/1224 ft /s 10.1.9. tanz — cotz + C
8.5.1. ~5,305,028,516 N-m 10.1.10. (sec®)/3 —secz + C
8.5.2. ~4,457,854,041 N-m 10.2.1. —In|cscx + cotz|+ C
8.5.3. 367,500m N-m 10.2.2. —cscxzcotz/2 — (1/2)In|cscx +
8.5.4. 490007 + 196000/3 N-m cotz|+C
8.5.5. 2450w N-m 10.2.3. 2v/22 — 1/2—In|z+V/22 — 1|/2+C
8.5.6. 0.05 N-m 10.2.4. x\/mﬂ n
8.5.7. 6/5 N-m (9/4)In |22 + /9 + 4a2| + C

8.5.8. 3920 N-m
8.5.9. 23520 N-m
8.5.10. 12740 N-m

10.2.5. —(1—2?)*/%/3+C
10.2.6. arcsin(x)/8 —sin(4arcsinz)/32 +C

1 10.2.7. Injz + 1+ 22|+ C
9.5.3. ——
1422 10.2.8. (z + 1)Va2+2z/2 —
2z
9.5.5. ——— Injz+1+va?+2z]/2+C
V1—zt
o 10.2.9. —arctanx — 1/x+ C
9.5.6. ———
1+ e 10.2.10. 2arcsin(z/2) — x\/4 — 22/2+ C
9.5.7. —3z2 cos(x3)/y/1 — sin?(z3) 10.2.11. arcsin(y/z) — vVavl -2 +C
2 10.2.12. (22% 4 1)v/422 —1/24+C
9.5.8. _ _
(arcsinz)v1 — 10.3.1. cosz + zsinz + C

9.5.9. —e”/\/1—e? 10.3.2. z’sinz — 2sinx 4 2z cosz + C



10.3.3.

10.3.4.
10.3.5.

10.3.6.
10.3.7.
10.3.8.

10.3.9.

10.3.10.

10.3.11.

10.3.12.
10.3.13.
10.3.14.
10.4.1.
10.4.2.

10.4.3.
10.4.4.
10.4.5.
10.4.6.
10.4.7.
10.4.8.
10.4.9.
10.4.10.
10.5.1.
10.5.2.
10.5.3.
10.5.4.

(x—1)e"+C 10.5.5.
(1/2)e™ +C
10.5.6.
(x/2) —sin(2x)/4+ C =
(x/2) — (sinzcosz)/2+ C
10.5.7.
tlnr—x+C
) 10.5.8.
x 3arctana:+zrctana: —z)/2+C 10.5.9.
—x° cosx + 3z”sinx + 6x cosx — 10.5.10.
6sinz + C
z3sinx + 32%cosx — 6xsinx — 10.6.1.
6cosz + C
10.6.2.
22 /4—(cos® z)/4—(zsinz cosx) /2+
¢ 10.6.3.
x/4— (xcos® ) /24 (cosxsinz)/4+
C 10.6.4.
x arctan(y/x)+arctan(y/z) —/z+C
10.6.5.
2sin(y/z) — 2/x cos(v/z) + C
secrcscx —2cotx + C 10.6.6.
—In|z —-2|/4+In|z+2|/4+C 10.6.7.
—_— 3 —_— —_— —_—
x°/3 —4x —4ln |z — 2|+ 10.6.8.
4In|z +2|4+C
—1/(x+5)+C
—x—In|x—2|+1 2|+ C
v e =2 +nje+2 + 10.6.9.
—4x + 2% /3 + 8arctan(z/2) + C
(1/2) arctan(z/2 + 5/2) + C 10.6.10.
arctan(z/2 + +
9 ) 10.6.11.
z?/2 =2In(4+z°)+C
10.6.12.
(I/4)In|xz+3|—(1/4) In|x+ 7|+ C
(1/5)In 22 =3 = (1/5) In |1 +2|+C 10.6.13.
(1/3)In|x| — (1/3)In|z + 3|+ C
10.6.14.
T,S: 4+ 0
T: 9.28125 £ 0.28125; S: 9+ 0 10.6.15.
T: 60.75£1; S: 60£0
10.6.16.

T:1.1167+0.0833; S: 1.1000£0.0167
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T: 0.3235 4+ 0.0026; S: 0.3217 +

0.000065

T: 0.6478 4+ 0.0052; S: 0.6438 +

0.000033

T: 2.8833+0.0834; S: 2.90004+0.0167

T:1.1170£0.0077; S: 1.1114+0.0002

T: 1.097 +0.0147; S: 1.089 4+ 0.0003

T: 3.63 +0.087; S: 3.62 + 0.032

(t+4)*

4

(t2 _ 9)5/2
5)

(e +16)2
4

+C

+C

+C

2
cost — gcos3t+C

tan?t
2
|t +t+3/+C

+C

1
g111\1—4/152|+O

itaun(aurcsin(t/5)) +C =

25
LI
25v/25 — 2
2
g\/Sil’lgt"‘C
ttant + In|cost| + C
2vVet+1+C
3t n sin2t  sin4t L C
8 4 32
Inlt| In|t+ 3]
- C

3 3 *

-1
————+C=—-V14+t?/t+C
sin arctant

—1
— +C
2(1 + tant)? N
(t2+1)%2 (12 +1)%/?

- C
5 35
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lo.g.17, &St ; e’ cost Lo 11.1.12. z = = 28/(97)
11.1.13. Z =0, j = 244/(271) ~ 2.88
(t3/2 +47>4
10.6.18. ~— ——+C 11.2.1. oo
92 1 o 11.2.2. 1/2
10.6.19. -
3(2—t2)3/2 (2 —1t2)1/2 i 11.2.3. diverges
. 5 4
10.6.20. 1n|sm(arc;an( t/3))| Lo - 11.2.4. diverges
11.2.5. 1
In(4t?) — In(9 + 4t2)
18 +C 11.2.6. diverges
2t))2 11.2.7. 2
10.6.21, Bretanh)”
4 11.2.8. diverges
3ln|t+3] Inft—1
10.6.22. n|4+ Ly n|4 e 11.2.9. 7/6
. 5 11.2.10. diverges, 0
cos't cos’t
10.6.23. - +C 11.2.11. diverges, 0
7 5
—1 .2.12. di
10.6.24. L 11.2.12. diverges, no CPV
t—3 11.2.13. =
—1
10.6.25. — +C 11.2.14. 80 mph: 90.8 to 95.3 N-m
h: 114.9 to 120.6 N-
2(Int)?>  2Int 90 mp 9 to 120.6 N-m
10.6.26. 5 T + 1 +C 100.9 mph: 144.5 to 151.6 N-m
10.6.27. (3 — 3t2+ 6t — 6)e' + C 11.3.2. p=1/c,0=1/c
(b —a)
5+ /5 3.3, = _
10.6.28. J;o\[ In(2t + 1 — v5) + 11.3.3. p=(a+b)/2 0 =7
55 11.3.4. 7/2
In(2t+1+V5) +C
T (214 V) + 11.3.5. 21/2
11-1.1- 15/2 11.3.9. r = 6
11.1.2. 5 11.4.1. (22v22 —8)/27
11.1.3. 16/5 11.4.2. In(2) + 3/8
11.1.5. £ =45/28, y =93/70 11.4.3. a+a*/3
11.1.6. = =0,y =4/(3m) 11.4.4. In((vV2+1)/V3)
11.1.7. £=1/2, 5 =2/5 11.4.6. 3/4
11.1.8. 2=0,y=28/5 11.4.7. ~ 3.82
11.1.9. £ =4/7,5=2/5 11.4.8. ~ 1.01
11.1.10. z=y=1/5 11.4.9. V1+e2—vV2+1—In(V1+e2+
11.1.11. Z =0, §j = 28/(97) 1) +In(v2+1)



11.5.1.

11.5.3.

11.5.4.
11.5.6.
11.5.7.

11.5.8.

12.1.2.
12.1.3.
12.1.4.
12.1.5.
12.1.6.
12.1.7.
12.1.8.
12.1.9.
12.1.10.
12.1.11.
12.1.12.
12.1.21.
12.1.22.
12.1.23.
12.1.24.
12.2.1.

12.2.2.

167mv/2
873 — 7;\/7
7307730 107m/10
27 27
1 2
7r—|—27re—i—17r62— 4%2 — g
872
872
27 + ——
3V3
a > b: 2nh*+
2mab
———arcsin(v a? — b?/a),
ey
a <b: 2rb>+

2ma’b (b b2 — a?
b2 — a? a a

6 = arctan(3)
r = —4cscl
r3cosfsin® 0 = 1
r=+5
r? = sin @ sec> 6
rsin @ = sin(r cos 0)
r=2/(sinf — 5cosf)
r = 2sect
0=r2cos’H —rsinf +1
0=3r?cos?6 — 2rcosf — rsinf
r =sinf
(z? + %)% = d2®y — (2> + )y
(22 + y2)3/2 — 2
22 42 = 2%
2t a?y? =
(0 cosB + sinf)/(—0sinh + cosb),
(6% +2)/(—0sind + cos h)?
cos 6 + 2sin 6 cos 6

cos2f —sin? @ — sin @’
3(1+sind)
(cos? § — sin? @ — sin 6)3

12.2.3.

12.2.4.

12.2.5.

12.2.6.

12.3.1.
12.3.2.
12.3.3.
12.3.4.
12.3.5.
12.3.6.
12.3.7.
12.3.8.
12.3.9.
12.3.10.
12.3.11.
12.3.12.
12.3.13.
12.3.14.
12.3.15.
12.3.16.
12.3.17.
12.3.18.
12.3.19.
12.3.20.
12.3.21.

12.4.6.

Appendix A Selected Answers
(sin® @ — cos?0)/(2sinf cos ),
—1/(4sin® 0 cos® )

2sin 6 cos 0 2

cos2f —sin? @’ (cos2h — sin” )3
undefined

2sinf — 3sin® @

3cos30 —2cosb’

3cos*f —3cos? O+ 2

2 cos3 0(3cos? 6 — 2)3

1

97/2

V3/3

m/12 4+ /3/16

7TCL2

A7 )2
2—m/2
/12

37/16

m/4 —3v3/8
/24 3V3/8
1/2
3/2—m/4
T/3+V3/2
/3 —V/3/4
473 /3

7r2

5m/24 — /3 /4
Tr/12 — /3
4 — \/15/2 — Tarccos(1/4)

373
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12.4.7.

12.4.8.

12.4.9.

12.5.1.

12.5.2.

12.5.3.

12.5.4.

12.5.5.
12.5.6.
12.5.7.
12.5.8.
12.5.9.
12.5.10.
12.5.11.
12.5.12.

13.1.1.
13.1.3.
13.1.4.
13.1.5.
13.1.6.
13.2.1.

13.2.2.

x = 4cost — cos(4t),
y = 4sint — sin(4t)
x = 2cost + cos(2t),
y = 2sint — sin(2t)
x = cost+ tsint,

y =sint —tcost

There is a horizontal tangent at all

multiples of .

97 /4

27
1
5\/5 — 4 cost dt
0

Four points:

_3;&@ﬁ5/5g¢57

—323ﬂii5 52¢3

117/3

32/3

2w

16/3

(7/2,1)

53 /6

272
(2m\V/4r2 +1 + In(27 +
Viar? +1))/2

[ R T W e B

lim n?/(2n* 4+ 1) = 1/2

n—oo

lim 5/(2/" +14) =1/3

n—oo

13.2.3.

13.2.4.
13.2.5.
13.2.6.
13.2.7.
13.2.8.
13.2.9.
13.3.1.
13.3.2.
13.3.3.
13.3.4.
13.3.5.
13.3.6.
13.3.7.
13.3.8.
13.3.9.

13.3.10.
13.3.11.
13.3.12.

13.4.1.
13.4.2.
13.4.3.
13.4.4.
13.4.5.
13.4.6.
13.5.1.
13.5.2.
13.5.3.
13.5.4.
13.5.5.

oo L diverges, so 23% di-
n=1
verges
—3/2
11
20
3/4
3/2
3/10
diverges
diverges
converges
converges
converges
converges
diverges
converges
N =5
N =10
N = 1687
any integer greater than e?°°
converges
converges
diverges
converges
0.90
0.95
converges
converges
converges
diverges

diverges



13.5.6.
13.5.7.
13.5.8.
13.5.9.
13.5.10.
13.6.1.
13.6.2.
13.6.3.
13.6.4.
13.6.5.
13.6.6.
13.6.7.
13.6.8.
13.7.5.
13.7.6.
13.7.7.
13.7.8.
13.8.1.
13.8.2.
13.8.3.
13.8.4.
13.8.5.
13.8.6.
13.9.1.

13.9.2.

13.9.3.

13.9.4.

13.9.5.

diverges

converges

diverges

converges

diverges

converges absolutely
diverges

converges conditionally
converges absolutely
converges conditionally
converges absolutely
diverges

converges conditionally
converges

converges

converges

diverges
R=1,1I=(-1,1)

R =00, I = (—00,00)
R=e¢, 1= (—e,e)
R=eI=(2—-¢2+¢)
R = 0, converges only when z = 2
R=1,1=[-6,—4]

the alternating harmonic series
Z(n + 1)z

n=0

> (n+1)(n+2)z"

n=0

o0

Z(n—f—l)(n—l—Q)

" R=1
2 T

n=0

= —1
n+2
C*;} CESCED)

13.10.10.

Appendix A Selected Answers

13.10.1. Z

)" 22" /(2n)!, R = oo

13.10.2. Z z"/n!, R = oo

> (="

n=0

(z —5)"

13.10.3. Fntl

, R=5

oo

Z(_l)n 1(37_1) L R=1

n

13.10.4.

n=1

In(2) + Z(—w—lM

13.10.5.
n2n

13.10.6.

13.10.7.

(2n —1)!
1+222n 1TL—1'TL'

r+2°/3

13.10.8.

13.10.9.

13.11.1.

13.11.2. 1000; 8

3 5

SREEE T
diverges

13.11.3. error +1.32.

13.12.1.
13.12.2.
13.12.3.
13.12.4.
13.12.5.
13.12.6.

converges
converges
diverges
diverges

diverges

", R =
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13.12.7.

13.12.8.

13.12.9.
13.12.10.
13.12.11.
13.12.12.
13.12.13.
13.12.14.
13.12.15.
13.12.16.
13.12.17.
13.12.18.
13.12.19.
13.12.20.
13.12.21.
13.12.22.

13.12.23.
13.12.24.

13.12.25.

13.12.26.

13.12.27.

13.12.28.

13.12.29.

13.12.30.

converges
converges
converges
converges
converges
converges
converges
converges
converges
converges
diverges
(_007 OO)
(_37 3)
(_37 3)
(_ 17 1)
radius is 0—it converges only when
x=0

(—V3,V3)

(_007 OO)

()" ,

o0

2

13.12.31.

14.1.6.
14.1.7.
14.1.8.
14.1.9.
14.1.10.
14.1.11.

14.2.6.

14.2.7.

14.2.8.

14.2.9.

14.2.10.

14.2.11.

14.2.12.
14.2.13.

14.3.1.
14.3.2.
14.3.3.
14.3.4.
14.3.5.
14.3.6.
14.3.7.

o0

o4
m=2 (1) on + 1

n=0
3, V26, V29
V14, 2V/14, 3V14.
(=12 +(y -1+ (1) =4,
(x—2)%+ (y+1)* + (2 — 3)* = 25.
(x—3)*+(y+2)°+ (2 —1)* = 33.
(=2 +(y —1)° + (z +1)* = 16,
(y— 1)+ (z+1)* =12
V10, (0,—2), (2,8), 2, 2V/17,
(=2,-6)
V14, (0,4,0), (2,0,6), 4, 2v/10,

S

0,-2,3), (2,2,—1), V13, 3,
_2>

17 _17 >7 <]-7 _]-7 _2>7 3\/57
4y 7_2>

, (2,1,0), (4,3,2), V5, V29,
,—4,—2)

7_37 _11>7
—3/v139,—-3/4/139, —11/+/139)
—12/4/139, —-12/+/139, —44/+/139)
0,0,0)

0; (—rv/3/2,7/2); (0, —12r); where
r is the radius of the clock

3

—~
|
N
o

2

[\
[\

E‘

w o

o~ o~~~ ——

—6

42

V6/V7T, ~0.39
—11V141/29/406, ~ 2.15



14.3.8.

14.3.9.
14.3.10.
14.3.11.
14.3.12.
14.3.13.
14.3.14.
14.3.15.
14.3.16.
14.3.17.
14.3.18.
14.3.19.

14.3.20.
14.3.21.
14.3.22.
14.4.1.
14.4.2.
14.4.3.
14.4.4.
14.4.5.
14.4.6.
14.4.7.
14.4.8.
14.4.9.
14.4.10.
14.5.1.
14.5.2.
14.5.3.
14.5.4.
14.5.5.
14.5.6.

0, 7/2

1/2, w/3

—1/V/3, = 2.19
arccos(1/v/3) ~ 0.96
V5, (1,2,0).

3V14/7, (9/7,6/7,3/7).
10, 10v/3

10v/2, 1012

(0,5), (5v/3,0)
(0,15v/2/2),(15v/2/2,0)
10/ cos(m/6) = 20/+/3.

Any vector of the form
(a,—Ta/2, —2a)
(1/v/3,-1/V/3,1/V/3)
No.

Yes.

(1,-2,1)

(4,—6,—2)

(—7,13,-9)
(0,—1,0)
3

21V2/2

1

16

VAT3/2

3v/166/2
(x—6)+(y—2)+(z2—1)=0
4z+1)+5@y—2)—(24+3)=0
(z-1)—-(y=-2)=0
—2(x—1)+3y—22=0

Az —1) — 6y =0

Tr —y+ 11z = 11

14.5.7.

14.5.8.

14.5.9.
14.5.10.
14.5.11.
14.5.12.
14.5.14.
14.5.15.
14.5.16.
14.5.17.
14.5.21.
14.5.22.
14.5.23.
14.5.24.
14.5.25.
14.5.26.
14.5.27.
14.5.28.
14.5.29.
14.5.30.

14.6.1.

14.6.2.
14.6.3.
14.6.4.
14.6.5.
14.6.6.

Appendix A Selected Answers

—68x — 153y + 85z = —1462/7
3x — 19y — 10z = —10
(1,0,3) +t(0,2,1)
(1,0,3) + (1,2, -1)
t(1,1,-1)

—2/5,13/5
neither
parallel
intersect at (3,6,5)
same line
7/V3
4/V/14
V131/V14
V68/3
25/v/198
50//237
3v/26/v/14
V3
V427
V21/6

V2,m/4,1),

V/3,m/4, arccos(1/v/3));

(
(V3
(7V2,7m/4,5),

(V/123, 7 /4, arccos(5/v/123);
(1,

(

1,1,1), (v/2,1,7/4); (0,0, —7),

m,0, )
r?+22=4
rcosf =0

2 +22242,—5=0
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14.6.7.
14.6.8.
14.6.9.
14.6.10.
14.6.11.
14.6.13.

14.6.14.

14.6.15.

15.1.5.
15.1.6.
15.2.1.
15.2.2.

15.2.3.

15.2.4.

15.2.5.

15.2.6.
15.2.7.
15.2.9.

15.2.10.
15.2.11.
15.2.12.

15.2.13.
15.2.14.

sinf =0

1=pcoso

p = 2sin@sin ¢.

psing =3

¢ =m/4
z=mr;cotg=mif m #0, p =0
iftm=20

A sphere with radius 1/2, center at
(0,1/2,0)

0<O<7m/2,0< ¢<m/2, p>0;
0<O<7/2,r>0,2>0

(3cost,3sint,2 — 3sint)
(0,tcost,tsint)

(2t,0,1), v/ /+/1 + 4t2
(—sint, 2 cos2t, 2t),
r’/\/si:a2 t + 4 cos?(2t) + 4t2

(—etsin(e?), et cos(et), cost),
r'/V/e2l + cos? t
(V2/2,v2/2,7/4) +
H-v/2/2,72/2,1)
(1/2,4/3/2,-1/2) +
t(—/3/2,1/2,2/3)

2/ (VEVIT)

7v/5V/17/85, —9v/5/17/85
(0,tcost,tsint), (0,cost —
tsint,sint 4 tcost), r'//1 + 12,
VTP

(sint,1 — cost,t?/2)
(1+t2/2,2+3/3,3 —t2/2)
(—4/3 +13/3,1 — cost + cos 1,2 +
sint —sin 1)

t=4

V37,1

15.2.15.
15.2.18.

15.2.19.
15.2.20.
15.2.21.
15.2.22.
15.3.1.
15.3.2.
15.3.3.
15.3.4.
15.3.5.
15.3.6.
15.3.7.
15.3.8.
15.3.9.
15.4.1.

15.4.2.

15.4.3.

15.4.4.

15.4.5.

15.4.6.
15.4.7.

(t?/2,3 /3, sint)
(1,1,1) when t = 1 and s = 0;
6 = arccos(3/v/14); no

—6rx+(y—m) =0
—z/V2+4+y/V2+62=0
(—1,-3,1)

QW\/E

(-8 4 13V/13) /27

V5/2 4+ 1In(V/5 +2)/4

(85+/85 — 13v/13) /27

f05 V14 e2tdt

232+ 442))?

2v/2/(1 + 8t2)3/2

V14 912 + 9t4 /(1 + 4t% + 9t4)3/2
124/17/289

(—sint,cost, 1), (—cost, —sint, 0),
0,1

(—sint, cost, 2t), (—cost, —sint, 2),
4t /A2 + 1, VA2 + 5//412 + 1
(—sint, cost,et),

(—cost, —sint,et), €2t //e2t + 1,
V2e2t +1/y/e?t +1

(2t,2,6t — 3), (2,0,6),

(40t — 18)//40¢2 — 36 + 13,
14//4012 — 36 + 13

(e!, cost,et), (e, —sint,el),

(2e?! — costsint)/v/2e2t + cos? t,
V2et| cost + sint|//2e2t + cos? t
(—3sint, 2 cost,0), (3cost,2sint,0)
(—3sint,2cost + 0.1,0),
(3cost,2sint +t/10,0)



15.4.8.
15.4.9.

16.1.1.

16.1.2.
16.1.3.

16.1.4.

16.1.5.
16.1.6.

16.2.1.
16.2.2.
16.2.3.
16.2.4.
16.2.5.
16.2.6.
16.2.7.
16.2.8.
16.2.9.
16.2.10.
16.2.11.
16.2.12.
16.3.1.
16.3.2.

16.3.3.
16.3.4.
16.3.5.

16.3.6.

—3sint,2cost, 1), (3cost,2sint,t)
—3sint,2cost + 1/10,1),

3cost,2sint + t/10,t)

z=19y% z =1
1

(
(
(
, z = 0, lines of slope

z =|y|, z = |z|, z = 2|x|, diamonds
z=e ¥ sin(y?), z = e sin(2?),
z=e 20 sin(2z?), circles

z = —sin(y), z = sin(z), z = 0,
lines of slope 1

z=y* z=2% z =0, hyperbolas
{(z,9) | |z <3 and [y| > 2}
{(zy) [1 <2 +y* <3}

c) {(z,y) | 2* +4y* < 16}

No limit; use x = 0 and y = 0.

No limit; use =0 and z = y.

No limit; use z = 0 and x = y.
Limit is zero.

Limit is 1.

Limit is zero.

Limit is —1.

Limit is zero.

No limit; use x = 0 and y = 0.
Limit is zero.

Limit is —1.

Limit is zero.

—2zysin(z?y), —z? sin(2?y) + 3y?
(y* — 2%y)/(2* + y)?, 2%/ (2® + y)?
2we TV 2y’ +’

yIn(zy) +y, v In(zy) +
N
—y/\/1—2%—y?

tany, x sec? Y

16.3.7.
16.3.8.
16.3.9.
16.3.10.
16.3.11.
16.3.12.
16.3.15.
16.3.17.

16.4.1.
16.4.2.
16.4.3.

16.4.4.
16.4.5.
16.4.6.
16.4.7.
16.4.8.
16.4.9.

16.5.1.
16.5.2.
16.5.3.
16.5.4.
16.5.5.
16.5.6.
16.5.7.
16.5.8.
16.5.9.

Appendix A Selected Answers

~1/(z%y), —1/(zy?)
z=-2x—-1)-3(y—1)—1
z=1

z=6(x—3)+3(y—1)+10
z=(x—-2)+4(y—1/2)

r(t) = (2,1,4) + (2,4, —1)

—0.42

() f'(x)g(y), f(@)g'(y); (b)

' @y)y, @y (c) f'(z/y)/y,
—zf'(x/y)/y?

4t cos(z? + y?) + 6yt? cos(z? + y?)
2y cost + 2zt

2zyt cos(st) + 2x2s, 2xys cos(st) +
222t

2xy’t — dyx®s, 2xy®s + dyr’t

x/z, 3y/(2z)

—2x/z, —y/z
~y?/(22), —wy/z
z/x, z/y

(a) V! = (nR — 0.2V)/P
(b) P’ = (nR + 0.6P)/2V
(¢) T' = (3P — 0.4V)/(nR)

9v5/5

V2cos3

eV2(v/3 —1)/4

V345

—V6(2 +/3)/72
—1/5,0

A4z —2)+8(y—1)=0
2(r—-3)+3(y—2)=0

(-=1,—1 — cos1,—cosl),
—V2+2cos1+2cos?1
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16.5.10.

16.5.11.
16.5.12.
16.5.13.
16.5.14.
16.5.15.
16.5.16.
16.5.18.

16.5.19.
16.5.20.
16.5.21.

16.6.1.

16.6.2.

16.6.3.

16.6.4.

16.6.5.

16.6.6.

Any direction perpendicular to
VT = (1,1,1), for example,
(—1,1,0)

2z —1)—6(y—1)+6(z—3)=0
6(x—1)+3(y—2)+2(2—3)=0
(2+4t,—3 — 12, —1 — 8t)

(4+ 8,2 + 4t, —2 — 36t)

(4 + 8t,2 + 20t,6 — 12t)

(0,1), (4/5,-3/5)

(a) (4,9), VAT (b) (~81,2) or
(81, —2)

in the direction of (8, 1)

~ 5/8 knots/mi

Vg(=1,3) = (2,1)

fo =’ —y2?)/(2® +y?)?,

fy= (@ —ay®)/(2* +y*)?,
fow = (22%y — 6zy®) /(2® +y)°,
Fyy (2wy — 6z y)/(aj2 y*),

fyz = (62%y y‘*)/(% + y?)?
fo = 32%y?, fy = 223y + by?,
fmac = 693y2, fyy = 21’3 + 2Oy37
fxy = 6:(:2y

fo = 1227 + y27 fy = 2y,

fax = 24z, fyy = 2z, facy =2y

fo = siny, f, = vcosy, fre = 0,
fyy = —xsiny, fyy = cosy

fz = 3cos(3z) cos(2y),

fy = —2sin(3z) sin(2y),

fzy = —6cos(3z) sin(2y),

fyy = —4sin(3z) cos(2y),

fzz = —9sin(3x) cos(2y)
fo= e fy = 2ye Y
fmx = ex—l—yz,

fyy = 4y2€m+y2 + 267V,
fmy — 2yex+y

16.6.8.

16.6.9.

16.7.1.
16.7.2.
16.7.3.
16.7.4.
16.7.5.
16.7.6.
16.7.7.
16.7.8.
16.7.9.

16.7.10.

16.7.11.

32 B 293
W+ T T g
3 9zt

b 3 +yt 2(x% 4y

6y> 86

Ty 3 +yt (23 +yt)
B —622y°
Toy (3 + y*)
— —y
=T 16 YT 4
1622 + 22
Ryx = 16223 )
422 +y
vy 1623
—xy
"oy = 64,3
Zm:_y+zz :_x+z
r+y Y r+y’

y+z T+ z

Zpg = 2, Zyy = 22—

T @y T (et y)
B 2z

T @t y)?

minimum at (1,—1)
none

none

maximum at (1, —1/6)
none

minimum at (2, —1)
f(2,2)=-2, f(2,0)=14
a cube 1/+/2 on a side

65/3-65/3-130/3 = 2-653/27 ~
20343 cubic inches.
It has a square base, and is one and

one half times as tall as wide. If
the volume is V' the dimensions are

Y2V/3 x ¥/2V/3 x ¥/9V /4.
\/100/3



16.7.12.
16.7.13.

16.7.14.
16.7.16.
16.7.17.
16.7.19.
16.8.1.
16.8.2.
16.8.3.

16.8.4.
16.8.5.
16.8.6.
16.8.7.

16.8.8.
16.8.9.
16.8.10.
16.8.11.
16.8.12.
16.8.13.
16.8.14.
16.8.15.
16.8.16.
16.8.17.
16.8.18.
17.1.1.
17.1.2.

laxo + byo + czo — d|/vVa? + b% + 2

The sides and bottom should all be
2/3 meter, and the sides should be

bent up at angle /3.
(3,4/3)

|b] if b < 1/2, otherwise
|b] if b < 1/2, otherwise
256/V/3

a cube, {”/1/72 X f’/m X m

65/3-65/3-130/3 = 2 - 653 /27

It has a square base, and is one and
one half times as tall as wide. If
the volume is V' the dimensions are

$/2V/3 x §/2V/3 x {/9V/4.

lazg + byo + czo — d|/Va? + b2 + 2

(0,0,1), (0,0, 1)

Farthest: (—v/2,v2,2 + 2v/2);
closest: (2,0,0), (0,—2,0)
r=y=2=16

(1,2,2)

(v/5,0,0), (—V5,0,0)

standard $65, deluxe $75
r=y=2/3, ¢=7/3

35, —35

maximum e*

5, —9/2
3, 3,3
a cube of side length 2/v/3

, N0 minimum

An equilateral triangle with side 4.

16
4

b—1/4
b—1/4

17.1.3.
17.1.4.
17.1.5.
17.1.6.
17.1.7.
17.1.8.
17.1.9.
17.1.10.
17.1.11.
17.1.12.
17.1.13.

17.1.14.

17.1.15.
17.1.16.
17.1.17.
17.1.18.
17.1.19.
17.1.20.
17.1.21.
17.1.22.
17.1.23.
17.1.24.
17.1.25.
17.1.26.
17.1.27.

17.1.28.

17.1.30.

Appendix A Selected Answers

15/8

1/2

5/6

12 — 65/(2e).
1/2

/64
(2/9)2% — (2/9)
(1 — cos(1))/4
(2V2—1)/6
™ — 2
(e?—1)/6

4

15 4
1/3
448

4/5

8T

2

5/3
81/2
2a3/3
4
/32
31/8
128/15
18007 m?

e? 4+ 8¢ + 16
: 5 e T3 T

ed/2 1
1
16 — 8v/2
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17.1.32. (

0[] " o) dy do
o [ [ s e
o | " / " favy) dy do

4 ry/4
d)/o i f(z,y) dx dy

o /Os/omﬂw,y)dydw

17.2.1. 4n

17.2.2.
17.2.3.
17.2.4.
17.2.5.
17.2.6.
17.2.7.
17.2.8.
17.2.9.
17.2.10.
17.2.11.
17.2.12.
17.2.13.
17.2.14.
17.2.15.
17.2.16.
17.2.17.
17.2.19.
17.3.1.
17.3.2.
17.3.3.
17.3.4.
17.3.5.

321 /3 — 437
(2 —-V2)1/3
4/9

5m/3

/6

/2

/2 —1
V3/4+7/6
8+

/12

(1 —cos(9))m/2
—a®/15

127

17.3.6.
17.3.7.
17.3.8.

17.3.9.

17.3.10.

17.3.11.

17.3.12.

17.3.13.

1+4cos @
M = (2 +
0
cos 0)rdr d@
27 14cos @
/ / sin 0(2
cosO)r drd@
27 1+4cos 0
/ / cos 6(2
cos 0)r 2 dr de.
/2 cos 6
M = / (r+1)rdrdo,
—7/2
/2 cos 0
/ / sin(r +
w/2J0
1)r? dr dé,
/2 cos 0
/ / cos O(r +
w/2J0
)7“ dr do.
/2 14cos @
/ rdrdf +
7 /2 Jcosb

M =
1+4cos @
/ / rdrdb,
w/2 0
/2 14cos 8
Mm:/ / r2 sin 6 dr df +
—m/2 Jcos

37w/2 1+cos 6
/ / r2sin 0 dr db,
/2 0

w/2 14cos 8
M, = / / r2 cos 6 dr do+

os 0

r2 cos 0 dr d#.



17.4.1.
17.4.2.
17.4.3.
17.4.4.
17.4.5.
17.4.6.

17.4.7.

17.4.8.
17.5.1.
17.5.2.
17.5.3.
17.5.4.
17.5.5.
17.5.6.
17.5.7.
17.5.8.

V/2/8

/2 —1

PVETETE
2abc

8v/31/3

11/24

623/60

—3e%/4+ 2e — 3/4

1/20

/48

11/84

151/60

™

3T

17.5.10. —

17.5.11.
17.5.12.
17.5.13.
17.5.14.
17.6.1.
17.6.2.
17.6.3.
17.6.4.
17.6.5.
17.6.6.
17.6.7.
17.6.8.

17.6.9.

2567 /15

472
3T

16

17.6.10.
17.6.11.
17.6.12.
17.6.13.
17.6.14.
17.6.15.
17.7.1.
17.7.2.
17.7.3.

17.7.4.

17.7.5.
17.7.6.
17.7.7.
17.7.8.
17.7.9.
17.7.10.
18.2.1.
18.2.2.
18.2.3.
18.2.4.
18.2.5.
18.2.6.
18.2.7.
18.2.8.

18.2.9.
18.2.10.
18.2.11.
18.2.12.
18.2.13.
18.2.14.
18.2.15.

Appendix A Selected Answers

nkh?a?/12

mkha3/6

72 /4

47 /5

157

9k (5v2 — 2v/5) /20
4m/3/3

0

2/3

2¢e2
36

32(v2 +1In(1 ++2))/3
3cos(1) — 3cos(4)
(1 —cos(1))/24
p?sin ¢
(4/3)mabe
13v/11/4

0

3sin(4)/2

0

2¢3

128

(9e — 3)/2

517

86+1 — e — 61/6—1 + el/e + 64/4 _

e=4/4

1+ sin(1) — cos(1)
3In3 —2In2
3/20 + 101n(2)/7
2In5—2In2+ 15/32
1

21 + cos(1) — cos(8)
(In29 —1n2)/2
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18.2.16.
18.2.17.
18.2.18.
18.2.19.
18.2.20.
18.3.1.
18.3.2.
18.3.3.
18.3.4.
18.3.5.
18.3.6.
18.3.7.
18.3.8.
18.3.9.
18.3.10.
18.3.11.
18.4.1.
18.4.2.
18.4.3.
18.4.4.
18.4.5.
18.4.6.
18.4.7.
18.4.8.
18.4.9.
18.4.10.
18.4.11.
18.4.12.
18.4.13.
18.5.1.
18.5.2.
18.5.3.

2In2+7/4 -2
1243/3
In2+11/3

3 cos(1) — cos(2) — cos(4) — cos(8)
—10/3

no f

xt /4 —y° /5
no f

no f

ysinz

no f

Yz

-144

6

1/e —sin3
1/V77—1/V/3
1

0

1/(2e) —1/(2e") +e/2 —€7/2
1/2

—1/6

(2v/3-10v/5+8v/6)/3—2v2/5+1/5

11/2 — In(2)

2—m/2

~17/12

0

—7/2

127

2cos(1) — 2sin(1) — 1
-1, 0

0,a+0b

(20 —a)/3,0

18.5.4.
18.5.5.
18.5.6.
18.6.3.
18.6.4.
18.6.5.
18.6.6.
18.6.7.
18.6.8.
18.6.9.
18.6.10.
18.6.11.
18.6.12.
18.6.13.
18.6.14.
18.6.15.
18.7.1.
18.7.2.
18.7.3.
18.7.4.
18.7.5.
18.7.6.
18.7.7.
18.7.8.
18.7.9.
18.7.10.
18.7.11.
18.7.12.
18.8.1.
18.8.2.
18.8.3.

0,1

—2m, 0

0, 27

25v/21/4

mV/21

7(5v/5 —1)/6

4A7/2

ma?/2

2ra(a — va? — b2)
m((1+4a?)%/? —1)/6
2m((1+a?)3%/2 - 1)/3
ma? — 2a>
Wa2m/4
AV + a2 + 12
AVEZ+1

8a?

(0,0,3/8)
(11/20,11/20,3/10)
(0,0,2275/682)

on center axis, h/3 above the base
16

7

—T

—137/120

—2/e

7b*(—4b* — 3b? + 6a%b* + 6a?)/6
9280 kg/s

24¢

—3m

0

—Ar



18.8.4.
18.8.5.
18.9.1.
18.9.2.
18.9.3.
18.9.4.
18.9.5.
18.9.6.
18.9.7.
18.9.8.
19.1.2.

19.1.3.

19.1.4.
19.1.5.
19.1.6.
19.1.7.
19.1.8.
19.1.9.
19.1.10.
19.1.11.

19.1.12.

19.1.13.

19.1.14.

19.1.15. ¢

19.1.16.

19.1.17.

19.1.18.

3T
A(p(c—=b)+qla—c)+a—0b)
both are —457/4

a?bc + ab*c + abc?

e? —2e+17/2

3

3847 /5

/3

107

/2

y = arctant + C'
tn+1
= 1
Y n+1 +
y=tlnt—t+C

y = nm, for any integer n.

none

y==+V12+C
y==+1,y=(1+A4e*)/(1 - Ae*")
yt/4—5y=12/24C

y = (2t/3)%/2

y= M+ Ae

101a(15/2)

G — 10 = 2.52 minutes

B M
14 Ae— Mkt
y = 283t/2
In2
k

Y

1
600e51"2/% ~ 261 mg; > In 300

41 days

1006_200 In 2/191

57301n 50
In2

y = yoetan

~ 48 mg;
~ 32339 years

In2 ~

19.1.19.
19.2.1.
19.2.2.
19.2.3.
19.2.4.
19.2.5.
19.2.6.
19.2.7.
19.2.8.
19.2.9.

19.2.10.

19.2.11.

19.2.12.

19.2.13.

19.2.14.

19.2.15.

19.2.16.

19.2.17.

19.2.18.
19.3.1.
19.3.2.
19.3.3.
19.3.4.
19.3.5.
19.3.6.

19.3.7.

19.3.8.

19.3.9.

19.3.10.

Appendix A Selected Answers

500e°"2/4 210 ¢

y = Ae ™
y = Ae*
y = AB_ arctant
y = Ae—t3/3
y =4de?
— 2e3t—3
y = el—l—cost
y = 626 et
y =
y =
y = 4t?
y = —26(1/t)_1
y = el—t_2
y=0

k=1n5, y = 100etn?
k=—12/13, y = exp(—13t'/13)
y = 10%¢! In(3/2)

y = 10e—tn(2)/6

y=Ae 42

y = Ae* — 3
y=Ae" /D" 15
Yy = Ae=¢ —2

y=Ael —t> — 2t -2
y=Ae /24t —2

1
= At* — —
Y 3t
c 2
= -+ =Vt
y=q gV
y = Acost +sint
B A t
sect 4+ tant sect + tant
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19.4.1.
19.4.2.
19.4.3.
19.4.4.

19.5.4. ——

19.5.5.
19.5.6.
19.5.7.
19.5.8.
19.5.9.
19.5.10.
19.5.11.
19.5.12.
19.5.13.
19.5.14.
19.5.15.
19.5.16.
19.5.17.
19.5.18.
19.5.19.
19.6.1.

19.6.2.
19.6.3.

19.6.4.

19.6.5.

19.6.6.
19.6.7.
19.6.8.

2w 2w
2 cos(3t) + 5sin(3t)

—(1/4)e™" + (5/4)e™"

_9e=3t 4 9pt

5e~% 4 20t

(16t — 3)e

—2 cos(V/bt) + V5sin(v/5t)
—V/2cost + v/2sint

e % (4cost + 24sint)

2e 3! sin(3t)

2 cos(2t — 7/6)

5vV/2 cos(10t — 7 /4)

V2% cos(3t — 7 /4)

5¢* cos(3t + arcsin(4/5))

(2 cos(5t) + sin(5t))e
—(1/2)e™?" sin(2t)

Aedt + Bte® + (6/169) cost —
(5/338) sint
Ae™V? 4 Bte V2 15

Acos(4t) + Bsin(4t) + (1/2)t* +
(3/16)t —5/16

A cos(V2t) + B sin(v/2t) — (cos(5t) +
sin(5t))/23

e'(Acost + Bsint) 4 /2
AeVo 4 Bem VOl 4o t/3—e'/5
Ae™ 4 Be*' — (1/5)te %

Ae' 4+ Be®t + (1/2)te!

19.6.9.
19.6.10.
19.6.11.
19.6.12.
19.6.13.
19.6.14.
19.6.15.
19.6.16.
19.6.17.
19.6.18.
19.6.19.

19.6.20.

19.6.21.

19.6.22.

19.7.1.

19.7.2.

19.7.3.

19.7.4.

19.7.5.

A cos(4t) + Bsin(4t) + (1/8)t sin(4t)
A cos(3t)+ Bsin(3t) — (1/2)t cos(3t)
Ae™ 5 4 Bte % 4 3t2e 0!

Aett 1 Brett _ 204t

Ae™t 4+ Be 5 4 (4/5)

Ae*t + Be™? 4 (1/144) — (t/12)

A cos(V/5t) + Bsin(v/5t) + 8sin(2t)
Ae?t 1 Be=2t 1 g2t

4et +e7t —3t—5

—(4/27) sin(3t) 4 (4/9)t

e % (2cost + 20sint) + 2e~*

23
<_ﬁ cos(3t)
E t — ——sint
325 ' 325"
e ?"(Asin(5t) + Bcos(5t)) +
8sin(2t) + 25 cos(2t)
e *(Asin(2t) + Bcos(2t)) +
(14/195) sint — (8/195) cost
Asin(t) + B cos(t) —
costln|sect + tant|

592
+ 97E sin(3t)) e 3t

1
Asin(t) + Bcos(t) + ge%

Asin(2t) + Bcos(2t) + cost —
sintcostlIn|sect + tant|

Asin(2t) + Bcos(2t) +
1
isin(Qt) sin®(t) +

1 t
3 sin(2t) In | cost| — 3 cos(2t) +

1
1 sin(2t) cos(2t)

Ae?t 4+ Be 3t + ﬁem _

15
2 2t 2\ et
___+_ _
5 25 125/ 5
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19.7.6. Aelsint + Belcost —

1
— sint(sin®t — 3cos®t — 2sint +
e’ costln|sect + tant| 10

cost) = Ae'sint + Be'cost +

1
t o t _ 3 1 1
19.7.7. Ae'sint+Be’ cost 10 cost(cos” t+ . cos(2t) — N sin(2¢)
3sin®t — 2cost — sint) +






