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.

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.

3.4.4.

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

A

Selected Answers

(2/3)a+ (1/3)

y=-2x

(—2/3)z +(1/3)

y=2x+22 -1
y=-r+6,6,6
y=x/24+1/2,1/2, -1

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

y=(-2/3)z -2 -2 -3

yes
y=0,y=-20+2,y=2x+2
y = 75t (¢ in hours); 164 minutes
y = (9/5)z + 32, (—40, —40)

y = 0.15z + 10

0.03z + 1.2

(@ y =

{ 0 0 <z <100

(¢/10) =10 100 < 2 < 1000
x - 910 1000 < &

62% + 2z — 8

32?2 4+ 61— 1
szfz/m
y=13z/445

y =24z —48 — 13
—49t/5 45, —49/5

n
Z kapa* 1
k=1

2%/16 — 3x/4+4

3a%(a® — 5 4 10) + 2°(32° - 5)
(2% 4 52 — 3)(5z* — 182> + 62 —7) +
(22 + 5)(a — 62° + 32% — Tw + 1)

V625 — a2 /T
2/ 625 —a2

—1 201625 — 22
219625 — 22 21
=42z -3),y=4x -7

322 23322 - 5)
23 =50 +10 (2% — 5z + 10)?

2r+5

5 —62° +32% —Tr+1
(2% + 5z — 3)(bat — 1822 4+ 63 — 1)

(x5 — 623 + 322 — T + 1)?
3/2

1 x
2/7/625 — 22 * (625 — 22)3/2
-1 201625 — a2

219/625 — 22 2

y=17x/4—41/4
y=112/16 — 15/16
y =19/169 — 5z/338
13/18

42® — 92+ +7
32% —dx + 2/
6(z° +1)%z

1.1.16.

1.1.17.

1.1.18.
1.2.1.

1.2.2.

1.2.6.
1.3.1.
1.3.2.
1.3.3.
1.3.4.
1.3.5.

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.
3.5.19.
3.5.20.
3.5.21.
3.5.22.
3.5.23.
3.5.24.
3.5.25.
3.5.26.

Y =

" 0150 0 <z < 19450

{0.281‘ —2528.50 19450 < = < 47050
0.33z — 4881 47050 < = < 97620

(a) P =—-0.0001z + 2

(b) & = —10000P + 20000

(2/25)z — (16/5)

(a) 2® +4* =

(b) (z =5+ (y—6)*=9

(¢) (x+5)2+(y+6)2=9

(a) Az =2, Ay = 3, m = 3/2,

=(3/2)z -3, V13

b) Az = -1, Ay = 3, m = -3,

=-3z+2, V10

c) Az = =2, Ay = -2, m =1,

=z, V8

(z+2/7)? + (y — 41/7)2 = 1300/49

{o]o>3/2)

{w]z# -1}

{z|z#1and z# -1}

{z |z <0}

{z|zeR}, ie,allz

481
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V169 — 22 — 22 /\/169 — a2
(22— 4)\/25 — 22—

(2% — 4x + 5)x/v/25 — 22
Nr
2.L3/m

1
1/a— Vo)
6+ 18z
2z +1

1—x

22 +z+1
1—a)

—1//25 — 22 — \/25 — 22 /2

1 /-169 169
()

322 — 2z 4 1/22
2y/x3 — 22 — (1/x)
300z
1+ 32?2

5 4% + 4z
(41(1 +1)+ ﬁm) /
20/ (22 +1)2 4+ /1 + (22 +1)?
5(z +8)*
—3(4—x)?
6x(a? +5)°
—122(6 — 22%)?
2422(1 — 42°) 73
5+5/27
—8(4x —1)(222 —x +3)72
1/(x+1)?
3(8a — 2)/(42® — 22+ 1)2

—32% + 5z — 1

482 Appendix A Selected Answers

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.
2.3.4.
2.3.5.
2.3.6.

{o 220}
{z|h—r<z<h+r}
{z|z>1orz<0}
{z|-1/3<x<1/3}
{z|z>0and z #1}
{z|z>0and z # 1}
R
{o]223), x>0}
A = z(500 — 2z), {z | 0 <z < 250}
V=r(0-7r?), {r|0<r<
V/50/m}
A =27 42000/r, {r |0 < r < oo}
—5, —2.47106145, —2.4067927,
—2.400676, —2.4
—4/3, —24/7,7/24, 3/4
—0.107526881, —0.11074197,

-1 -1
33+An) 9

1+ Az
3.31, 3.003001, 3.0000,
3+3Az +Ax? -3

—0.1110741,

—3

m
10, 25/2, 20, 15, 25, 35.
5,4.1,4.01, 4.001, 44+ At — 4

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

7

5

0
undefined
1/6

0
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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.
4.3.4.
4.3.5.
4.3.6.
4.3.7.
4.4.1.

4.4.2.

4.4.3.

62(2x — 4)° + 6(32% + 1)(2z — 4)?
—2/(x—1)*

4z /(2® +1)?

(22 — 62 +7)/(x - 3)?

—5/(3z — 4)?

60x* + 722% + 1822 + 182 — 6

(5 —42) /(22 + 1)*(x - 3))
1/(2(2 + 3z)%)

562° 4 722° + 1102 + 1002% +
602> + 28z + 6

y = 232/96 — 29/96

y=3-2z/3
y=13z/2 —23/2
y=2x—11
20 +2v/5 3v5
TsVit e Vit e
2nm — /2, any integer n

nw £ /6, any integer n
(V2+v6)/4
—(1+V3)/(1-v3)=2+3
t=m/2

5

7/2

3/4

1

7\/5/2

7

2

sin(V/@) cos(va) /VE

2

cos T

+xcosx

sin’ z

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.
2.5.6.
3.1.1.
3.1.2.
3.1.3.
3.1.4.
3.1.5.
3.1.6.
3.2.1.
3.2.2.
3.2.3.

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.
4.5.18.

4.7.1.

4.7.2.

4.7.3.
4.7.4.
4.7.5.

3

172

0

2

does not exist
V2

3a®

512

—4

0

(a) 8, (b) 6, (c) dne, (d) =2, (e) —1,
()8, (2) 7, (W) 6, (i) 3, () —=3/2,
(k) 6, (1) 2
—2/\/169 — 22
—9.8t

2z 4 1/a?
2ax+b

322

—2/(2z +1)%/?
5/(t +2)?
y=—13z+17
-8

-0.5 or 1.3 or 3.2
1002
—100z~ 1

—5z6

7‘_1‘#—1

(3/4)x~ /4
_(9/7”716/7

1522 + 24z

—20z" + 62 + 10/2°
—30z + 25

(22 +1)sinz — (22 + z) cosx

sin’

—sinzcosx
V1 —sin?z

cos? z — sin®

— sin cos(cos x)

tanz + x sec? x

2Vx tanw
sec?z(1 + sinz) — tana cos x
(1+4sinx)?

—cscla
—cscxcotx
32% sin(2327) + 462" cos(2327)
0
—6 cos(cos(6x)) sin(6z)

sec ) tan 0 sin 6
(1+sech)?  (cosh+1)2

5t% cos(6t) — 6t° sin(6t)
3t2(sin(3t) + t cos(3t))/ cos(2t) +
2t% sin(3¢) sin(2t)/ cos?(2t)

nm/2, any integer n

/2 + n, any integer n
y=V3z/2+3/4—/31/6
y=8V3z+4—8V3r/3
y=3V3z/2—V3r/4

/64 2nw, 57 /6 4 2n, any integer
n
21n(3)23""
cos T — sinx
o
9627
e’ cos(e”)

cos(z)esn®



4.7.6.

4.7.7.
4.7.8.
4.7.9.
4.7.10.
4.7.11.
4.7.12.
4.7.13.
4.7.14.
4.7.15.
4.7.20.
4.8.1.
4.8.2.
4.8.3.
4.8.4.
4.8.5.
4.8.6.
4.8.7.
4.8.8.
4.8.9.
4.8.12.
4.8.13.
4.8.14.

4.8.15.
4.8.16.

4.8.17.

4.9.3.

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.

5.4.11

i sinx
o (coszlnm + >
T

32%e” + abe”

142%In(2)

—2z1n(3)(1/3)"

e (4x — 1) /2?

(322 +3)/(2® + 32)

— tan(z)

(1= In(@?)) /(2 y/In(a?)

sec(z)

2% (cos(x) /& — sin(z) In(z))
z/y

(22 +y)/(x +2y)

(2zy — 327 — y*)/(2xy — 3y® — 27)
sin(z) sin(y)/ (cos() cos(y))
—VilVE

(ysec(a/y)—4?)/( sec* /) +4?)
(v — cos( + )/ (cos(a + y) — )

—y?/a?
1
y=22+6
y=x/2+3

(V3,2v3), (—V3,-2V3),
(2V3,V3), (~2v3,—V3)
y=Tz/V3-8/V3
/3$+yi/3zl+z}/3yl)/xi/3
(22} + 2219} — 31)
(293 + 2p127 + 41)

y=(-u

(y—w) = (z—

1)
-1
1+ a2

min at x = 77/12 4+ n7, max at
z = —7n/12 4 nr, for integer n.
max at x = 63/64

max at z =7

max at 75’1/4, min at 5 1/4

none

max at —1, min at 1

min at 2-1/3

none

min at nm

max at nm, min at 7/2 4+ nw

max at 7 /2+2n7, min at 37 /2+2nm
concave up everywhere

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

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

concave up when z < —1/v/3 or
T > 1/\/5 concave down when
“1/V3<z<1/V3

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

concave up when z < —lorz > 1,
concave down when —1 <z < 0 or
O<z<l1

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

concave up on (—oo, (21 —v/497)/4)
and (21 + \/4@)/4 00)

. concave up on (0, 00)

4.9.6.

4.9.7.

4.9.8.

4.9.9.
4.9.10.

4.9.11.
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2x

€
1+ e2®

—3x%cos(a®)/1/1 — sin?(a?)
2
(arcsinz)V1 — 22
—e"/\/1— e

0

(14 Inz)a®
In5(1 4 x2*) arctan(z*)

4.10.1. 0

4.10.2.
4.10.3.
4.10.4.
4.10.5.
4.10.6.
4.10.7.
4.10.8.
4.10.9.
4.10.10.
4.10.11.
4.10.12.
4.10.13.
4.10.14.
4.10.15.
4.10.16.
4.10.17.
4.10.18.
4.10.19.
4.10.20.
4.10.21.
4.10.22.

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.

6.1.19.

00
1
0
0
1

—1/4
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concave down on (2nm/3,(2n +
Dr/3)

concave up on (0, 00)

,—1) and (0, 00)

concave down everywhere

concave up on (—oo

concave up everywhere

concave up on (/4—+nm, 3w /4+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

P4 x P/4

w=1=2-53 h=5" pjw=
1/2

V100 x V100 x 23100, h/s = 2
w=1=2Y3V3 p =132/
hjw=1/2

1250 square feet

+arcsin(

12/8 square feet

$5000

100

2

hjr=2

hjr=2

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

8/m

4/27

Go direct from A to D.

(a) 2, (b) 7/2

B
6 6 24

V3
12
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4.10.23.
4.10.24.
4.10.25.
4.10.26.
4.10.27.
4.10.28.
4.10.29.
4.10.30.
4.10.31.
4.10.32.
4.10.33.
4.10.34.
4.10.35.
4.10.36.
4.10.37.
4.10.38.
4.10.39.
4.10.40.
4.10.41.
4.10.42.
4.10.43.

4.10.44. ¢

4.10.45.
4.10.46.
4.10.47.
4.10.48.
4.10.49.
4.10.50.
5.1.1.
5.1.2.
5.1.3.
5.1.4.

-1/2

does not exist

00

y=landy=-1

min at z = 1/2
min at z = -1, max at z =1
max at =2, min at =4

min at x = +1, max at x = 0.
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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. h

6.1.29.
6.1.30.

6.1.31.

6.1.32.
6.1.33.
6.1.34.

6.2.1.
6.2.2.

(a) a/6, (b) (a + b —
Va?—ab+b?)/6

1.5 meters wide by 1.25 meters tall
If k < 2/ the ratio is (2 — km)/4;
if K > 2/x, the ratio is zero: the
window should be semicircular with

no rectangular part.

a/b

w=2r/V3, h=2V2r/V3
1/V/3 ~ 58%

18 x 18 x 36

r=5/(2m)"% ~ 2.7 em,
h="5-2°/3/7'/% = 4r ~ 10.8 cm

750 [ 272\ '/?
- = (7502> =

7502 /°
(5)
hfr =2

The ratio of the volume of the

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

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

1/2

$7000

There is a critical point when
sinfy /vy = sinfy/ve, and the
second derivative is positive, so
there is a minimum at the critical
point.

1/(167) cm/s

3/(10007) meters/second

5.1.5. minat z =1
5.1.6. none
5.1.7. none
5.1.8. min at z = 77/12 + km, max at
x = —7/12+ kr, for integer k.
5.1.9. none
5.1.10. local max at x =5
5.1.11. local min at 2 = 49
5.1.12. local min at 2 =0
5.1.15. one
5.2.1. min at z = 1/2
5.2.2. min at x = —1, max at x =1
5.2.3. max at x =2, minat x =4
5.2.4. min at x = +1, max at z = 0.
5.2.5. minatz =1
5.2.6. none
5.2.7. none
5.2.8. min at z = 77 /12 + k7, max at
= —7/12+ 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 =0
5.2.13. min at n7, max at /2 + nw
5.2.14. min at 2n7, max at (2n+ 1)1
5.2.15. min at 7/242n7, max at 37/242nw
5.3.1. min at z =1/2
5.3.2. min at v = —1, max at =
5.3.3. maxat x =2, minat z =4
5.3.4. min at z = +1, max at z = 0.
5.3.5. min at x =1
5.3.6. none
5.3.7. none
6.2.3. 1/4m/s
6.2.4. 6/25m/s
6.2.5. 807 mi/min
6.2.6. 3V/5 ft/s
6.2.7. 20/(37) cm/s
6.2.8. 13/20 ft/s
6.2.9. 5V10/2 m/s
6.2.10. 75/64 m/min
6.2.11. 1457/72 m/s
6.2.12. 257/144 m/min
6.2.13. 7V/2/36 ft3/s
6.2.14. tip: 6 ft/s, length: 5/2 ft/s
6.2.15. tip: 20/11 m/s, length: 9/11 m/s
6.2.16. 380/v/3 — 150 ~ 69.4 mph
6.2.17. 500/v/3 — 200 ~ 88.7 km/hr
6.2.18. 18 m/s
6.2.19. 136v/475/19 ~ 156 km/hr
6.2.20. —50 m/s
6.2.21. 68 m/s
6.2.22. 3800/+/329 &~ 210 km/hr
6.2.23. 820/v/329 + 150V/57/V/47 ~ 210 km/hr
6.2.24. 4000/49 m/s
6.2.25. (a) z =acosf — asinfcot(d + 3) =
asinf3/sin(f + B), (c) & =~ 3.79 cm/s
6.3.1. w3 = 1.475773162
6.3.2. 2.15
6.3.3. 3.36
6.3.4. 2.19 or 1.26
6.4.1. Ay =65/16, dy =2
6.4.2. Ay=+/11/10—1, dy = 0.05
6.4.3. Ay = sin(r/50), dy = 7/50



6.4.4.
6.5.1.
6.5.2.
6.5.6.
6.5.7.
6.5.8.
6.5.9.
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.
7.2.8.
7.2.9.
7.2.10.

7.2.11.
7.2.12.
7.2.13.
7.2.14.
7.2.15.

8.6.2.
8.6.3.
8.6.4.
8.6.5.

8.6.6.

8.6.7.
8.6.8.
8.6.9.
8.6.10.

8.7.1.

8.7.2.

8.7.3.

8.7.4.

8.7.5.
8.7.6.

8.7.7.

8.7.8.

8.7.9.

8.7.10.
8.7.11.

8.7.12.

8.7.13.

8.7.14.

dV =8 /25
c=1/2
c=V18-2

23/3+ 47422 — 5x + k
arctanx + k
2t/ —Ina +k

—cos(2z)/2+ k
10

35/3

$2

222

22% -8

2% — 2a®

4 rectangles: 41/4 =10.25,

8 rectangles: 183/16 = 11.4375
23/4

(16/3)2%/? + C

t+i+C

8Vz+C

-2/z+C

7lns+C

(52 +1)%/15+C
(x—6)%/3+C

20°/2/5+ C

—4/Vz+C
M-+ C <28 -4t +8+C,
t>2

87/2

2

In(10)

e® —1

34/4

T: 9.28125 £ 0.281125; S: 9+ 0

T: 60.75+ 1; S: 60 £0

T: 1.116740.0833; S: 1.100040.0167

T: 0.3235 & 0.0026; S: 0.3217 +

0.000065

T: 0.6478 & 0.0052; S: 0.6438 +

0.000033

T: 2.883340.0834; S: 2.9000+0.0167

T: 1.117040.0077; S: 1.111440.0002

T: 1.097 +0.0147; S: 1.089 + 0.0003

T: 3.63 4+ 0.087; S: 3.62 + 0.032

(t+4)*

4

(tz . 9)5/2
5

(e +16)2
4

+C
+C

+C

2
cost—gcosgt-%—c

tan? ¢
2
In|t? +t+3]+C

1
g111\174/1t2\ +C

1
— tan(aresin(t/5)) + C =
25

t

25v/25 — 2
2

gvsin3t+c
ttant +In|cost|+ C
2Vel +1+C

3t n sin 2¢ i sin 4t
8 4 32
Inft| Injt+3|
— - —+C
3 3 +

L o-_vitepsc

sinarctant

+C

+C

7.2.16.
7.2.17.
7.2.18.
7.2.19.
7.2.20.
7.2.21.
7.2.22.

7.3.1.

7.3.2.

7.3.3.
7.3.4.
7.3.5.
7.3.6.
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.

8.7.15

8.7.16.

8.7.17.

8.7.18.

8.7.19.

8.7.20.

8.7.21.

8.7.22.

8.7.23.

8.7.24.

8.7.25

8.7.26.

8.7.27.

8.7.28.

9.1.1.
9.1.2.
9.1.3.
9.1.4.
9.1.5.
9.1.6.

© 2(1 + tant)? *
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26/6 —1/6
22 — 3z

2z(z* — 32%)

tan(z?)

2z tan(z?)

It rises until ¢ = 100/49, then falls.
The position of the object at time
tis s(t) = —4.9¢% + 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.

2
/ sintdt =0
0

net: 2, total: 2r/3 +4v/3
8

17/3

A=18, B = 44/3, C = 10/3
—(1-t10+C

2°/5+ 2233+ x4+ C

(2% + 1)1 202 4+ C
—3(1-5t)*3/10+C
(sinz)/4+C

—(100 — 22)*2/3+-C
—2\/1-2%/3+C
sin(sinwt) /7 + C
1/(2cos?z) = (1/2)sec’z + C'
—In|cosz|+C

0

tan?(z)/2 + C
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-1
c

(2 +1)°2 (124 1)32
A VA G . o

5 3 +
e'sint — e cost

2

(#32 +47)*

6

2 1
3(2—12)3/2 - (2—12)1/2 +
In | sin(arctan(2t/3))|

+C
+C

C

9 +C =
In(4¢?) — In(9 + 4¢?)
18
(arctan(2t))?
4

3ln|t+3|  Inft—1]
——+——+C
4 * 4 *

+C

+C

cost cos’t
7 5
-1

—+C

t—3 +

-1

L=+ C

Int
*(nt)* It
2 2 4
(t* = 32 + 6t — 6)e’ + C
545
10
5-V5
10
8v/2/15
1/12
9/2
4/3
2/3-2/m
3/m—3V/3/(2m) — 1/8

+C

In(2t + 1 — V5) +

(2t + 1+ V5) +C
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8.1.13.
8.1.14.
8.1.15.
8.1.16.
8.1.17.
8.1.18.
8.1.19.
8.1.20.
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.
8.3.1.
8.3.2.

8.3.3.
8.3.4.

8.3.5.
8.3.6.
8.3.7.
8.3.8.

8.3.9.
8.3.10.

1/4

—cos(tanz) + C

1/10

V3/4

(27/8)(x> =¥ + C
—(37+1)/14

0

F@2/2

/2 —sin(2z)/4+ C
—cosz + (cos®z) /3 + C
3x/8 — (sin2z) /4 + (sindx) /32 + C
(cos® ) /5 — (cos®z) /3 + C'
sina — (sin®z)/3 4+ C

/8 — (sindx) /324 C

(sin® x)/3 — (sin® x) /5 + C
—2(cos )% /54 C
tanz — cotz + C'
(sec®z)/3 —secx + C
—In|esca + cotz| + C

—cscxeotz/2 — (1/2)In|esca +
cotz|+C

r\/ﬂﬂfln \1‘+\/ﬁ\/2+0
2V/9+422/2 +

(9/4)n |22 + /9 + 22| + C
—(1-a2*?*?/3+4C

arcsin(z)/8 — sin(4 arcsinz) /32 + C'
|z + 1422 +C

(r + )Va2 +20/2 —

In|z + 14 a2+ 2z|/24+C
—arctanz — 1/2 4+ C

2arcsin(x/2) — x4 —22/24+C
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9.1.7.
9.1.8.
9.1.9.
9.1.10.
9.1.11.
9.1.12.
9.2.1.
9.2.2.
9.2.3.
9.2.4.
9.2.5.
9.2.6.
9.2.7.
9.2.8.

9.2.9.

9.2.10.

9.2.11.

9.3.5.
9.3.6.
9.3.7.
9.3.8.

9.3.9.
9.3.11.
9.3.13.

9.4.1.

9.4.2.

1/3

10V5/3 -6

500/3

2

1/5

1/6

1/m, 5/m

0, 245

20, 28

(3—m)/(27), (18 — 12V3 + )/ (4m)
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(rt) /7% +t/m,

v(t) = —cos(nt)/m + 1/m,
maximum speed is 2/7

s(t) = t%/2 — sin(nt) /7 + t /7,
v(t) =t — cos(wt)/m+ 1/7
s(t) = t%/2 + sin(nt) /7% — t/7,
v(t) =t + cos(nt)/m — 1/m
8m/3

/30

w(w/2—1)

(a) 1147 /5 (b) 747 /5 (c) 20w
(d) 47

167, 24w

wh?(3r — h)/3

2m

2/m; 2/m; 0

4/3

8.3.11.
8.3.12
8.4.1.
8.4.2.
8.4.3.
8.4.4.
8.4.5.

8.4.6.
8.4.7.
8.4.8.

8.4.9.

8.4.10.

8.4.11.

8.4.12.
8.4.13.
8.4.14.
8.5.1.
8.5.2.

8.5.3.
8.5.4.
8.5.5
8.5.6.
8.5.7.
8.5.8.
8.5.9.
8.5.10.
8.6.1.

9.4.3.
9.4.4.
9.4.5.
9.4.6.
9.5.1.
9.5.2.
9.5.3.
9.5.4.
9.5.5.
9.5.6.
9.5.7.
9.5.8.
9.5.9.
9.5.10.
9.6.1.
9.6.2.
9.6.3.
9.6.5.
9.6.6.

9.6.7. T

9.6.8.

9.6.9. T
9.6.10. =
9.6.11. =
9.6.12. =

9.6.13.
9.7.1.
9.7.2.
9.7.3.
9.7.4.
9.7.5.
9.7.6.

arcsin(vz) — vVav1l—z + C

L (222 + 1)V4a2 - 1/24 4+ C

cosz +xsinz + C

2?sinz — 2sina + 2z cosx + C
(z—-1)e"+C

1/2)e”” +C

(z/2) —sin(2z)/4+ C =

(z/2) — (sinzcosz)/2+ C
zlne—z+C

(2% arctan x + arctana — x)/2 + C'
—23 cosz + 3a?sinx + 6z cosa —
6sinz + C

23sinz + 3z cosz — 6rsinz —
Geosx + C

22 /4—(cos® ) /4—(zsinz cos ) /2+
C

x/4— (x cos® )2+ (cos x sinz) /4 +
C

x arctan(y/z)+arctan(y/z) —/z+C
2sin(y/z) — 2y/x cos(v/x) + C
secxescx — 2cotx + C
—In|z—2[/4+In|z+2|/4+C
—2%/3 — 4z —4ln |z — 2|+
4ln|z+2[+C

—1/(x+5)+C
—z—In|z—2/+Injz+2[+C

. —dz +2°/3 + arctan(z/2) + C

(1/2) arctan(z/2 + 5/2) + C
2%/2 - 2In(d +2?) + C
(1/4)In|z+3|—(1/4) In|z+7|+C
(1/5)In]22—3|—(1/5) In |1 +z|+C
(1/3)In]z| — (1/3) In]z + 3|+ C
T,S:4+0

1/A

/4

-1/3,1

—4v/1224 ft/s; —8v/1224 ft /s
~ 5,305, 028,516 N-m
~ 4,457,854,041 N-m
367,500 N-m

490007 4 196000/3 N-m
2450 N-m

0.05 N-m

6/5 N-m

3920 N-m

23520 N-m

12740 N-m

=0,y =244/(27r) ~ 2.88
00

1/2

diverges

diverges

1

diverges



9.7.7.
9.7.8.
9.7.9.
9.7.10.
9.7.11.
9.7.12.
9.7.13.
9.7.14.

9.8.2.

9.8.3.

9.8.4.
9.8.5.
9.8.9.
9.9.1.
9.9.2.
9.9.3.
9.9.4.
9.9.6.
9.9.7.
9.9.8.
9.9.9.

9.10.1

9.10.3.

9.10.4.

9.10.6.

9.10.7.

11.2.7. ¢
11.2.8. ¢
11.2.9.
11.3.1.
11.3.2.
11.3.3.
11.3.4.
11.3.5.
11.3.6.
11.3.7.
11.3.8.
11.3.9.
11.3.10.
11.3.11.
11.3.12.
11.4.1.
11.4.2.
11.4.3.
11.4.4.
11.4.5.
11.4.6.
11.5.1.
11.5.2.
11.5.3.
11.5.4.
11.5.5.
11.5.6.
11.5.7.
11.5.8.
11.5.9.
11.5.10.
11.6.1.

. 8mV3 -

2

diverges

/6

diverges, 0

diverges, 0

diverges, no CPV

™

80 mph: 90.8 to 95.3 N-m
90 mph: 114.9 to 120.6 N-m
100.9 mph: 144.5 to 151.6 N-m
pn=1/c,o0=1/c

(b-a)

p=_(a+0b)/2, 0= Ve

7/2

21/2

r==6

(22v22 - 8) /27

In(2) +3/8

a+d®/3

In((V2+1)/V3)

3/4

~ 3.82

~1.01

Vider —v2+1—In(

1)+ In(v2+1)

1672
3

1+e2+

7307730 107v10
27 27
1, 2
7r+27re+a7rezf % 75
872

3/10
diverges
diverges
converges
converges
converges
converges
diverges
converges
N=5

N =10
N = 1687
any integer greater than ¢2°
converges
converges
diverges
converges
0.90

0.95
converges
converges
converges
diverges
diverges
diverges
converges
diverges
converges
diverges

converges absolutely

9.10.8.

10.1.2.
10.1.3.
10.1.4.
10.1.5.
10.1.6.
10.1.7.
10.1.8.
10.1.9.
10.1.10.
10.1.11.
10.1.12.
10.1.21.
10.1.22.
10.1.23.
10.1.24.
10.2.1.

10.2.2.

10.2.3.

10.2.4.

10.2.5.

11.6.2.
11.6.3.
11.6.4.
11.6.5.
11.6.6.
11.6.7.
11.6.8.
11.7.5.
11.7.6.
11.7.7.
11.7.8.
11.8.1.
11.8.2.
11.8.3.
11.8.4.
11.8.5.
11.8.6.
11.9.1.

11.9.2.

11.9.3.

11.9.4.

11.9.5.

11.10.1.

11.10.2.
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a> b 2mb* 4

2ma?b
arcsin(v/a? — b%/a),
\/7

a < b: 2mh*+
2ma?b In b N Vb2 —a?
Vb? —a? a a

6 = arctan(3)
r=—4csch
73 cosfsin? 6 = 1
r=+5
72 = sinfsec’ §
rsin6 = sin(r cos 0)
7 =2/(sinf — 5cos0)
r = 2sect
0=r?cos’f — rsinf + 1
0=3r%cos?6 — 2rcos — rsinf
r =sinf
(@ +9%)° = 4a®y — («* + )y
(2 +y?)* 2 =42
2%+ y2 = 12y2
I
(0 cos 0 + sinf)/(—0sinf + cos ),
(6% +2)/(—0sin 6 + cos 9)®
cosf + 2sinf cos
cos2f —sin? @ —sin@’
3(1 + sin0)
(cos? 6 — sin® § — sin §)3
(sin? 0 — cos? 0)/(2sinf cos ),
—1/(4sin® @ cos® §)
2sinf cos 2
cos2 0 —sin?0’ (cos?f — sin® §)3

undefined
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diverges

converges conditionally
converges absolutely

converges conditionally
converges absolutely

diverges

converges conditionally
converges

converges

converges

diverges

R=1,1=(-1,1)

R =00, I =(—00,00)

R=¢ 1= (-¢e)
R=e¢I=(2-e2+¢)

R =0, converges only when z = 2
R=1,1=[-6,-4]

the alternating harmonic series

i(n +1)z"

n=0

(n+1)(n+2)2"

M3

]
o

Wﬂ,ﬁ;l

M3

3
]
o

n+2
Jrz(n+1 n+2)

n=0

i(—wﬁ"/(zn)!, R=

n=0

i z"/nl, R =00

n=0
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10.2.6

10.3.1.
10.3.2.
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.
10.3.15.
10.3.16.
10.3.17.
10.3.18.
10.3.19.
10.3.20.
10.3.21.
10.4.6.

10.4.7.

10.4.8.

10.4.9.

25sin 6 — 3sin® 0

* 3cos?0 —2cos0)’

3cos* @ — 3cos? 0 + 2
2cos® 0(3 cos? 0 — 2)3
1

9m/2

V3/3

/12 + V3/16

ma?

417 /2

2—m/2

/12

3m/16

m/4—3V3/8
T/2+3V3/8

1/2

3/2—7/4
7/3+V3/2
T/3—V3/4

473/3

2

5m/24 — V/3/4
7r/12 - V3

47 — V/15/2 — T arccos(1/4)

37‘,3

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

cos(t)

r=1t—
* 2

,y:],

x = cost + tsint,
y =sint — tcost
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11.10.3.

11.10.4.

11.10.5.

11.10.6.

11.10.7.

11.10.8.

11.10.9.

11.10.10.

11.11.1.
11.11.2.

11.11.3.

11.12.1.
11.12.2.
11.12.3.
11.12.4.
11.12.5.
11.12.6.
11.12.7.
11.12.8.
11.12.9.
11.12.10.

S n(@=5)"
D) R=5
n=0

Z(,l)"%M’ R=1
n=1 n

o0 ,’72 n
In(2) + 2(71)"*‘%, R=2
n=1

> (-1

n=0

1-3:5---(2n—1)
1+27n|2n " =

111

Y'(n+1)(z-1)", R=1

@1t
1+222n l(n—l)’n' RB=1

z+a°/3
o
Z(il)wr,z/ln,#»l/(«zn)!
n=0
Z(—l)“x”“/n!
n=0
2 /A 6 ,EIZ
T T
2 +3 24 720 oot 12!
1000; 8
o
3 15
diverges

converges
converges
diverges
diverges
diverges
converges
converges
converges

converges

10.5.1.

10.5.2

10.5.3.

10.5.4.

10.5.5.
10.5.6.
10.5.7.
10.5.8.
10.5.9.
10.5.10.
10.5.11.
10.5.12.

11.1.1.
11.1.3.
11.1.4.
11.1.5.
11.1.6.
11.2.1.

11.2.2.

11.2.3.

11.2.4.
11.2.5.
11.2.6.

11.12.11.
11.12.12.
11.12.13.
11.12.14.
11.12.15.
11.12.16.
11.12.17.
11.12.18.
11.12.19.
11.12.20.
11.12.21.
11.12.22.

11.12.23. (—
11.12.24.

11.12.25.

11.12.26.

11.12.27.

11.12.28.

11.12.29.

11.12.30.

11.12.31.

12.1.6.
12.1.7.

There is a horizontal tangent at all
multiples of 7.

. 9 /4

27
1
\/ —4cost dt
0

Four points:

-3-3V5 +
4

-3 -25\/51 N

117/3

32/3

2T

16/3

(m/2,1)

57°/6

22

27'\/"17r27 + In(27 +
Var? +1))/2

1

0

1

1

0

Jim n?/(2n® +1)=1/2

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

o
1
0 1 1V QQ .
Yooy o diverges, so Z:l 3g di-
verges :
-3/2
11

20

converges
converges

converges

converges

converges

converges

diverges

(—00,00)

(=3,3)

(=3,3)

(=11

radius is 0—it converges only when
r=0

V3, V3)

(=5¢,50)

— (In@2)" ,
Z:(nn!) v

n=0
V14, 2v/14, 3V14.



12.1.8.
12.1.9.
12.1.10.
12.1.11.

12.2.6.

12.2.7.

12.2.8.

12.2.9.

12.2.10.

12.2.11.

12.2.12.
12.2.13.

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.

13.4.3.

13.4.4.

13.4.5.
13.4.6.

13.4.7.
13.4.8.

14.1.1.

14.1.2.
14.1.3.

14.1.4.

14.1.5.
14.1.6.

14.2.1.
14.2.2.
14.2.3.
14.2.4.
14.2.5.
14.2.6.
14.2.7.
14.2.8.
14.2.9.
14.2.10.

@-1+ -1+ (-1 =4
(z—2%+ (y+1)?+ (2 —3)? = 25.
(x =32+ (y+2)%+ (2 —1)? =33.
(=22 +(y—1)2+(z+1)2 =16,
(y—1)2+(z+1)2=12

V10, (0,-2), (2,8), 2, 2V17,
(=2,-6)

V14, (0,4,0), (2,0,6), 4, 210,
(-2, -4, -6)

V2, (0,-2,3), (2,2, 1), V13, 3,
(=2,0,-2)

V3, (1,-1.4), (1,-1,-2), 3v2,
V6, (~2,2,-2)

V14, (2,1,0), (4,3,2), v/5, V29,
(6, -4, —2)

(—3,-3,-11),

(~3/V/139, -3/V/139, ~11/V/139)
(—12/+/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

0

2

—6

42

V6/V7, = 0.39
—11V14v/29/406, ~ 2.15
0, /2

1/2, 7/3

—1/V3, ~2.19
arccos(1/v/3) ~ 0.96

V5, (1,2,0).

(—sint, cost, et),

(—cost, —sint, et), e /et +1,
2e% +1/Ve? + 1
(e, cost,et), (e, —sint,et),

(2e* — costsint)/v/2e2 + cos?t,
V/2¢!| cost + sint|/v/2e2 + cos? t
(—3sint, 2cost,0), (3 cost, 2sint,0)
(=3sint,2cost + 0.1,0),
(3cost,2sint +t/10,0)
(—3sint,2cost, 1), (3cost,2sint,t)
(—3sint,2cost + 1/10,1),
(3cost,2sint +t/10,t)

z=1y2 z=ua% 2 =0, lines of slope
1

z =y, z = |z|, z = 2|z|, diamonds
2= eV sin(y?), z = e sin(z?),
2 = e~2%" sin(2a2), circles

z = —sin(y), z = sin(z), z = 0,

lines of slope 1

2=y z=2a* 2 =0, hyperbolas

(a) {(z.y) | |2 <3 and [y| > 2}
(b) {(z,y) |1 < a? +y? < 3}
(©) {(z.y) | 2 + 44 < 16}
No limit; use z = 0 and y = 0.
No limit; use z =0 and z = y.
No limit; use z = 0 and = = y.
Limit is zero.

Limit is 1.

Limit is zero.

Limit is —1.

Limit is zero.

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

Limit is zero.

12.3.13.
12.3.14.
12.3.15.
12.3.16.

12.3.17.
12.3.18.
12.3.19.
12.4.1.
12.4.2.
12.4.3.
12.4.4.
12.4.5.
12.4.6.
12.4.7.
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.
12.5.12.
12.5.13.
12.5.14.
12.5.15.
12.5.19.
12.5.20.

14.2.11.
14.2.12.
14.3.1.

14.3.2

14.3.6.
14.3.7.
14.3.8.
14.3.9.
14.3.10.
14.3.11.
14.3.12.
14.4.1.
14.4.2.
14.4.3.

14.4.4.
14.4.5.
14.4.6.
14.4.7.

14.5.1.
14.5.2.
14.5.3.
14.5.4.
14.5.5.
14.5.6.
14.5.7.
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3V14/7, (9/7,6/7,3/7).
(0,5), (5v/3,0)
(0,15v/2/2),(15v/2/2,0)
Any vector of the form
(a,—Ta/2,—2a)
A/V3,-1/V3,1/V3)
No.

Yes.

(1,-2,1)

(4,-6,-2)

(~7,13,-9)

(0,-1,0)

3

21v2/2

1
(2=6)+ -2 +(-1)=0
4x+1)+5(y—2)—(24+3)=0
@-1)—(y—-2) =0
—2(z—1)4+3y—22=0
4(z—1)—-6y=0
r+3y=0

(1,0,3) +£(0,2,1)
(1,0,3) + (1,2, 1)
#(1,1,-1)

—2/5,13/5

neither

parallel

intersect at (3,6,5)
same line

7/V3

4/V14
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Limit is —1.
Limit is zero.

—2zysin(z?y), —a?sin(2?y) + 3y°

- (P = 2%/ @ )% 2 (2% +y)?
14.3.3.
14.3.4.
14.3.5.

e+’ 2ye’”2+”2

yIn(zy) +y, zln(zy) +

N T
T

tany, © sec? Yy

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

z=6(z—3)+3(y—1)+10
z=(x—2)+4(y—1/2)

r(t) = (2,1,4) +t(2,4,-1)

4wt cos(z? + y?) + 6yt? cos(z? + y?)
2zy cost + 2x%t

2ayt cos(st) + 2a%s, 2xys cos(st) +
222t

2yt — dya®s, 2xy’s + 4yt

z/z, 3y/(22)

—2x/z, —y/z

(a) V' = (nR—0.2V)/P

(b) P' = (nR+0.6P)/2V

(¢) T' = (3P — 0.4V)/(nR)
9v5/5

V2cos3

eV2(V3—1)/4

V345

—V6(2+3)/72

~1/5,0
4z—2)+8(y—1)=0
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12.5.21.
12.5.22.
12.5.23.
12.5.24.

12.6.1.

12.6.2.
12.6.3.
12.6.4.
12.6.5.
12.6.6.
12.6.7.
12.6.8.
12.6.9.
12.6.10.
12.6.11.
12.6.13.

12.6.14.

12.6.15.

13.1.5.
13.1.6.
13.2.1.
13.2.2.

13.2.3.

VBV
V68/3

Va2/7

V21/6

(V2,7/4,1),

(V/3,7/4, arccos(1/v/3));
(7V2,77/4,5),

(V123,77 /4, arccos(5/v/123);
(1,1,1), (V2,1,7/4); (0,0, —7),
(m,0,7)

r2422=4

rcosf =0

242 4+2:-5=0

z=e

z=r

sinf =0

1=pcoso

p=2sinfsin¢.

psing =3

o=m/4

z=mrycot¢g =mif m#0, ¢p=0

ifm=0

A sphere with radius 1/2, center at
(0,1/2,0)
0<0<7/2,0<d<m/2p>0;
0<O<m/2,r>0,2>0
(3cost,3sint,2 — 3sint)

(0,tcost, tsint)

(2t,0,1), v'/v/1+ 42

(—sint, 2 cos 2t, 2t),

r'/\/sin? t + 4 cos?(2t) + 4t2

(—etsin(et), et cos(et), cost),

r'/Ve2 + cos? t
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14.5.8.
14.5.9.

14.5.10.

14.5.11.
14.5.12.
14.5.13.
14.5.14.
14.5.15.
14.5.16.
14.5.18.
14.5.19.
14.5.20.

14.6.1.

14.6.2.

14.6.3.

14.6.4.

14.6.5.

14.6.6.

2 —-3)+3(y—2)=0

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

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

2z —1)—6(y—1)+6(=—3)=0
6(z—1)+3(y—2)+2(2—-3)=0
(2+4t,—3—12t, -1 — 8t)
(4+8t,2+ 4t, -2 — 36t)

(4+8t,2+20t,6 — 12t)
,
(a)

1), (4/5,-3/5)
(4,9) (b) (~81,2) or (81,~2)

in the direction of (8,1)

Vo(-1,3) = 2,1)

Jow = (20 — Gy’ )/(T +07)°

Fuy = (2zy® — 62%y)/(a* + y*)°
fo = 32%2, f, = 223y + 5y,
fea = 6ay?, fyy, = 22% + 2093,
Jay = 62y

fo=122% + 42, f, = 2y,

faw =242, fyy =22, foy =2y
fo =siny, f, = xcosy, fue =0,
fyy = —wsiny, fu, = cosy

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

fy = —2sin(3z) sin(2y),

fay = —6cos(3z) sin(2y),

fyy = —4sin(3z) cos(2y),

frz = —9sin(3z) cos(2y)

ot ,
fom e, g, = 2ge
2
Jow =€V,
2 z4y? aty?
fyy =4y“e + 2e s
fay = 2ye™tY

13.2.4.
13.2.5.

13.2.6.
13.2.7.
13.2.9.

13.2.10.
13.2.11.
13.2.12.
13.2.13.
13.2.16.

13.2.17.
13.2.18.
13.2.19.
13.2.20.

13.3.1.

13.3.2.

13.3.3.

13.3.4.
N VA
13.3.6.
13.3.7.
13.3.8.
13.3.9.
13.4.1.

13.3.5

13.4.2.

14.6.7.

14.6.8.

14.6.9.

14.7.1.
14.7.2.
14.7.3.
14.7.4.
14.7.5.
14.7.6.
14.7.7.
14.7.8.
14.7.9.

14.7.10.

14.7.11.
14.7.12.

(V2/2.V2/2,7/4) +
H—v3/2,V3/2,1)
(1/2,v/3/2,-1/2) +
t{(—/3/2,1/2,2V/3)

2/ VBT

7VBV17/85, —9v/5/17/85
(0,tcost, tsint), (0,cost —
tsint,sint + tcost), v'/v1+ 2,
Vit

(sint,1 — cost, t?/2)

t=4

V37,1

(t2/2,13/3,sint)

(1,1,1) when ¢t = 1 and s = 0;
6 = arccos(3/v/14); no
—6z+(y—m) =0
—2/V2+y/V2+62=0
(-1,-3,1)

(1/3/2,1/3/2,0) +t(—1,1,6v/2)
2mv/13

(-8 +13V13)/27

V5/2 +In(vV5 +2)/4

(85v/85 — 13/13) /27

2v/2/(2 + 412)3/?

2v2/(1 + 8t2)%/2
2T+ 92 + 9% /(1 + 4% + 9¢4)3/2
12/17/289

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

(—sint, cost, 2t), (— cost, —sint, 2),

4t /VHT+ 1, VA + 5/VAE +1

322 o
2z +y1)’ =13 +yt
3z 9z
234yt - 2z + y)2’
6y? 8y
2%+t - (a3 + 2’
—6z2y?
@+
—z —y
T T 1
1622 + 22
- 1627
4z
Py = 16;y
—x
oy = WZZ
y+z

Zp = — L2y = —
x4y ™

fo =
foo =

foy =

fay =

T+ 2z
T4y’
T+ z
27:1
(z+y)?

PP

T @y
P 2z

Y (x+y)?
minimum at (1,—1)
none
none
maximum at (1,—1/6)
none
minimum at (2, —1)
F(2.2) = —2, [(2,0) = 4
a cube 1/\’/5 on a side
65/3-65/3-130/3 = 2 65%/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
V2V/3 % {/2V]3 % {/9V/A.

100/3
lazo + byo + czo — d|/Va® + b2 + 2



14.7.13.

14.7.14.
14.7.16.
14.7.17.
14.7.19.
14.8.1.
14.8.2.
14.8.3.

14.8.4.
14.8.5.
14.8.6.
14.8.7.

14.8.8.
14.8.9.
14.8.10.
14.8.11.
14.8.12.
14.8.13.
14.8.14.
14.8.15.
14.8.16.
14.8.17.
15.1.1.
15.1.2.
15.1.3.
15.1.4.

15.5.5.
15.5.6.
15.5.7.
15.5.8.
15.5.10.
15.5.11.
15.5.12.
15.5.13.
15.5.14.
15.6.1.
15.6.2.
15.6.3.
15.6.4.
15.6.5.
15.6.6.
15.6.7.
15.6.8.
15.6.9.

15.6.10.
15.6.11.
15.6.12.
15.6.13.
15.6.14.
15.6.15.
15.7.1.
15.7.2.
15.7.3.

15.7.4.

15.7.5.
15.7.6.
15.7.7.

The sides and bottom should all be
2/3 meter, and the sides should be
bent up at angle 7/3.

(3,4/3)

[b] if b < 1/2, otherwise \/b—1/4
[b] if b < 1/2, otherwise \/b—1/4
256/V/3

a cube, {/1/2x {/1/2 x {/1/2
65/365/3-130/3 = 2 65%/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

lazo 4 byo + czo — d|/Va? + b* + 2
(0,0,1), (0,0, —1)
VAV x VAV x {/V]16

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

(1,2,2)

(v/5,0,0), (—V/5,0,0)

standard $65, deluxe $75
z=9,¢=m/3

35, —35

maximum e, no minimum
5, —-9/2

3,3,3

a cube of side length 2/v/3
16

4

15/8

1/2

/48
11/84
151/60
i

3l
16
32
64/3
T=y=
7=
w/12
(1 —v2/2)
5 /4
0
5m/4
4/5
2567 /15
472

3l

16
nkh?a®/12
nkha®/6
2 /4
4m/5

157
9km(5v/2 — 21/5) /20
4mV/3/3
0
8/3

2

m

s

=16/15

0
=0,2=1/3

\n

36 l
32(v2+In(1 +v2))/3
3cos(1) — 3cos(4)

15.1.5.

15.1.6.

15.1.7.

15.1.8.

15.1.9.
15.1.10.
15.1.11.
15.1.12.
15.1.13.
15.1.14.
15.1.15.
15.1.16.
15.1.17.
15.1.18.
15.1.19.
15.1.20.
15.1.21.
15.1.22.
15.1.23.
15.1.24.
15.1.25.
15.1.26.
15.1.27.

15.1.28.

15.1.30.
15.2.1.
15.2.2.
15.2.3.
15.2.4.

15.7.8.
15.7.10.
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.
16.2.13.
16.2.14.
16.2.15.
16.2.16.
16.2.17.
16.2.18.
16.2.19.
16.2.20.
16.2.21.

16.3.1.

16.3.2.

16.3.3.

16.3.4.

16.3.5.

16.3.6.

16.3.7.
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5/6

12— 65/(2e).
1/2

/64
(2/9)2/2 - (2/9)
(1 —cos(1))/4
(2v2-1)/6
T2
(e?—1)/6
1T

15 4

1/3

448

4/5

8m

2

5/3

81/2

2a%/3

4m

/32

31/8

128/15
18007 m®

Wm )
21

BEIAEE

16 — 8v/2

4

327/3 — 44/31
(2-V2)r/3

4/9

5v5
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(1 — cos(1))/24
(4/3)mabe

13v/11/4

0

3sin(4)/2

0

2¢3

128

(9e —3)/2

el — o — el/eml fel/e et/ —
e4/4

1+ sin(1) — cos(1)
3In3—-2In2

3/20 + 101n(2)/7
2In5—2In2+15/32
1

0

21 + cos(1) — cos(8)
(In29 —In2)/2
2In2+7/4-2
1243/3

In2+11/3

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

no f

/4 —y° /5

no f

no f

ysinz

no f

TYz
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15.2.5.
15.2.6.
15.2.7.
15.2.8.
15.2.9.
15.2.10.
15.2.11.
15.2.12.
15.2.13.
15.2.14.
15.2.15.
15.2.16.
15.2.17.
15.2.19.
15.3.1.
15.3.2.
15.3.3. i
15.3.4.
15.3.5.
15.3.6. =
15.3.7. =
15.3.8.

15.3.9.

15.3.10.

15.3.11.

5m/3

/6

/2

m/2—1
\/§/4+7T/6
8+m

/12

(1 — cos(9))m/2
—a®/15

127

2, y=n/8

/27 / 1+cos H
0

cos 0)r drdf,

27 pltcosd
= / / sinf(2 +
Jo Jo

cos 0)r? dr df,

1+cos 0
M, / / cos 6(2

cos 0)r? dr df.
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16.3.8.
16.3.9.
16.3.10.
16.3.11.
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.
16.4.10.
16.4.11.
16.4.12.
16.4.13.
16.5.1.
16.5.2.
16.5.3.
16.5.4.
16.5.5.
16.5.6.
16.6.3.
16.6.4.
16.6.5.
16.6.6.
16.6.7.
16.6.8.
16.6.9.
16.6.10.
16.6.11.

414

6

1/e—sin3
1/NTT—1/V3

1

0

1/(2¢) —1/(2¢7) +e/2—€7/2
1/2

~1/6
(2v3-10v5+8V6)/3—2v2/5+1/5
11/2 —In(2)

2—m/2

~17/12

0

—/2

127

2cos(1) — 2sin(1) — 1
-1,0

0,a+b

(2b—a)/3,0

0,1

—2m, 0

0, 2w

25v/21/4

/21

7(5v/6 - 1)/6

472

ma?/2

2ra(a — Va2 — b?)
m((1+4a%)*2 - 1)/6
27 ((1+a®)*/%2 - 1)/3

ra® — 2a?

15.3.12.

15.3.13.

15.4.1.
15.4.2. 7a®
15.4.3.
15.4.4.
15.4.5.
15.4.6.

15.4.7.

15.4.8.
15.5.1.
15.5.2.
15.5.3.
15.5.4.

16.6.12. ma?
16.6.13.
16.6.14.
16.6.15.
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.
16.7.12.
16.8.1.
16.8.2.
16.8.3.
16.8.4.
16.8.5.
16.9.1.
16.9.2.
16.9.3.
16.9.4.
16.9.5.
16.9.6.
16.9.7.
16.9.8.
17.1.2.

17.1.3.

%/2  peosd
/ / (r+1)rdrdo,
x/2

7/2  peosf
/ / sinf(r +
x/2J0

1)r2 dr df,

7/2  peosd
/ / cosO(r +
=/2Jo
1)r2dr d.

7/2  pltcosd
/ rdrdf +

7/2Jcos 0

37/2 pltcosd
/ / rdrdf,
0

7/2  plicosd
M, = /
7/2Jcoso

37/2 plicosf
/ / r2sin 6 dr df,

7/2 plicosd
M, 7/ / 2 cos 0 dr df+

7/2 Jeos 0

37/2 plicos6
/ / 2 cos 0 dr df.
)

ravh? +a?
Vm?+1
V32

/2

W\/i/S
m/2—1

d*Va? + 12+ 2
2abc

8v/37/3

11/24

623/60
—3¢2/4+2¢ —3/4
1/20

2 sin 0 dr df +

VI+k2/4

AVI+a® + 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

-
—137/120
—2/e

b2 (—4b* —
9280 kg/s
24¢p

302 + 6a2b? + 6a?) /6

-3

0

—A4r

3m

A(p(c—b)+qla—c)+a—1b)

both are —457 /4

a*be + ab®c + abe?

e? —2e+7/2

3

3847/5

/3

107

/2

y = arctant + C'
ntl

y:n+1



17.14. y=tlnt—t+C
17.1.5. y = nm, for any integer n.
17.1.6. none
17.1.7. y =+ 12+ C
17.1.8. y =1, y = (1 + Ae?)/(1 — Ae?)
17.1.9. y*/4 -5y =12/24+C
17.1.10. y = (2¢/3)%/?
17.1.11. y =M + Ae™™
17.1.12. w = 2.52 minutes
Inb
17.1.13. y = ﬁ
17.1.14. y = 26%/2
In2
17.115. t=——=
17.1.16. 600c—°12/5 ~ 261 mg; 2300
In2
41 days
17.1.17. 100e2002/191 ~ 48 mg;
% ~ 32339 years
17.1.18. y = yoe!'™?
17.1.19. 500e 2/~ 210 g
17.2.1. y = Ae™ ™
17.2.2. y = Ae*'
17.2.3. y = Ae~ “retant
17.2.4. y=Ae /3
17.2.5. y=4e!
17.2.6. y = —2373
17.2.7. y = elteost
17.2.8. y=e2e
17.2.9. y=0
17.2.10. y =0
17.2.11. y = 442
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17.2.12. y = —2(/D1
17.2.18. y=¢"
17.2.14. y=0
17.2.15. k =1In5, y = 100e~*™°
17.2.16. k= —-12/13,y = exp(—13t‘/‘3)
17.2.17. y = 105! MG/2)
17.2.18. y = 10"t n(/6
17.3.1. y = Ae " 42
17.3.2. y= Ac* -3
17.3.3. y = Ae"/DF 15
17.3.4. y=Ae ™ -2
17.3.5. y=Ae' — 1> -2t -2
17.3.6. y=Ae /24t -2
17.3.7. y= A? — %
17.3.8. y= 4 2V
t 3
17.3.9. y = Acost +sint
17310y = sectftant B sectitant
17.4.1. y(1) =~ 1.355
17.4.2. y(1) =~ 40.31
17.4.3. y(1) =~ 1.05
17.4.4. y(1) = 2.30
w+1 w—1 .
17.5.4. % wt o —wt
17.5.5. 2cos(3t) + 5sin(3t)
17.5.6. —(1/4)e™> + (5/4)e”"
17.5.7. —2¢ 73 4 2¢1
17.5.8. 5¢7% 4 20t
17.5.9. (16t — 3)e*
17.5.10. -2 cos(\/gf,) + \/551,1(\[5,,)
17.5.11. —V2cost + V2sint
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17.5.12.
17.5.13.
17.5.14.
17.5.15.
17.5.16.
17.5.17.
17.5.18.
17.5.19.

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.
17.6.10.
17.6.11.
17.6.12.
17.6.13.
17.6.14.
17.6.15.
17.6.16.
17.6.17.
17.6.18.

e % (4cost + 24sint)

2¢ 3t sin(3t)

2cos(2t — 7/6)

5v/2 cos(10t — 7/4)

V2e % cos(3t — m/4)

5e™* cos(3t + arcsin(4/5))

(2 cos(5t) + sin(5t))e 2!

—(1/2)e " sin(2t)

Ae® + Bte + (6/169) cost —
(5/338) sint

AeV? 4 Bte V2 15

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

Acos(V2t)+ B sin(v2t) — (cos(5¢) +
sin(5t))/23

¢'(Acost + Bsint) +e*/2

AeVOt L Be Vot Lo /3 —e7l/5
Ae™3 4 Be? — (1/5)te™3

Aet + Be® + (1/2)te

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

Ae' + Btett — 2et

Ae™" + Be ™ + (4/5)

Ae' + Be 3 + (1/144) — (t/12)
Acos(V/5t) + Bsin(V5t) + 8sin(2t)
Ae? + Be ! 4 te?

de' +e7t =3t -5

—(4/27) sin(3t) + (4/9)t

17.6.19.

17.6.20.

17.6.21.

17.6.22.

17.7.1.

17.7.2.

17.7.3.

17.7.4.

17.7.5.

17.7.6.

17.7.7.

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

23 592\ g,
( 35 cos(3t) + o7 sm(dt)) e 4

23 " 11 ¢
35 05t = g sint
e ?'(Asin(5t) + Bcos(5t)) +
8sin(2t) + 25 cos(2t)
e (Asin(2t) + Bcos(2t)) +
(14/195) sint — (8/195) cost
Asin(t) + Bcos(t) —
costln|sect + tant|

1,
Asin(t) + Bcos(t) + ge”’
Asin(2t) + Bcos(2t) + cost —
sintcostln |sect + tant|
Asin(2t) + Bcos(2t) +
1
~sin(2¢) sin®(t) +
2
1 t
3 sin(2t) In | cost| — 5 cos(2t) +

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

3
Ae?t 4 Be—3 2t _
e” + Be + 15(‘

o2t 2\ M

LI

5 25 125) 5
Ae'sint + Be'cost —
el costIn|sect + tant|

1 .

Ae! sint+Be' costfﬁ cost(cos® t+
3sin®t — 2cost — sint) +

1 : ;
o sint(sin®t — 3cos t — 2sint +

cost) = 11—0 cos(2t) — % sin(2t)



