A80 Answers to Exercises and Chapter Tests

50. (a) T
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w2, x>0
—mf2, x<0
51. (a) 028 () (=3 + VI7)/4
52. (a) 0.71 (b) V2/2
53. (@) h=2tan 8 (b) 0 = tan"'(n/2)

54. (a) 0 = tan‘(%) (b) 6 =~ 68.2°

Conjecture: y = {

55. (a) 0 = sin"'(h/680) (b) @ = 0.826 rad
3960
h + 3960

3960
h + 3960

56. (a) 0 = cos_1< > (b) s=79200

(¢) s = 7920 cos_1< ) (d) 1761.5 mi

(e) 197.3 mi

57. (a) 54.1° (b) 48.3° 32.2°, 24.5°. The function sin!is

undefined for values outside the interval [—1, 1],
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49. (a) 1.15928 + 2k, 5.12391 + 2kw

(b) 1.15928, 5.12391

50, (a) 1.41815 + kmr (b) 1.41815,4.55974

51. (a) 1.36944 + 2k, 491375 + 2kw

(b) 1.36944, 4.91375

52. (a) 1.16590 + km (b) 1.16590, 4.30750

53. (a) 0.46365 + km, 2.67795 + km

(b) 0.46365, 2.67795, 3.60524, 5.81954

54. (a) 0.25268 + 2k, 1.57080 + km, 2.88891 + 2km
(b) 0.25268, 1.57080, 2.88891, 4.71239

55. (a) 0.33984 + 2k, 2.80176 + 2kw

(b) 0.33984, 2.80176

56. (a) 1.10715 + kar, 1.24905 + kar, 1.89255 + kr,
2.03444 + kmr

(b) 1.10715, 1.24905, 1.89255, 2.03444, 4.24874, 4.39064,

5.03414, 5.17604
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SRR

495° 82, 9, = sin”'(v/v,)
fl) 34th day (February 3rd), 308th day (November 4th)

/5 days
B 0°  (b) 60° 120° (c) 90°, 270° (d) 180°
) 1.047 = 60°
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IS = sin()(cf)se + sinB) = cos @ + sin’
sin@ cosé@

_ cos’d + sin%0

B cos 6

HS = sec’d — 1 = RHS

1S = (1 — sin) cscx — cscx

cscx — sin’xcscx — cscx

= RHS

i

1
—sin’x —— = RHS
sin x

Answers to Chapter 7 Review A81

4. LHS = > — sec2x = RHS
cos’x
cos’  tan’x 1
S.LHS = —— — — = cotlx — _ — RHS
sin®x  sin*x cos’x
1 -
6. LHS = +1=1+Cosx=(1+COSx)-ﬂ
o 1 — cosx
1 — cos’
=T oo RES
1—cosx
o8 x oS x
7 LHS = = __ — RHS
T —sinx) o= -
8. LHS = 1 — cotx — tanx + tan x cot x

9.

10.

11.

12.

13.

14.

15.

16.

17.

=2 — (cotx + tan x)

cosx  sinx cos’x + sin’x
=9 — + =9 - =27

sinx cosx cos x 8in x
1
=2 —-——F—=RHS
cos x sin x

2
o2, COSTX o2 L2
LHS = sin“x = cos“x + sin“x = RHS

sin x 4 cosx 2 (sin* + cos’x \?
cosx sinx

2
Y s

2sinxcosx  2sinxcosx  2sinx
1+ 2cos’x — 1 2 cosx
cosxcosy — sinxsiny

N sin’x
+ cos“x 2
cos“x

LHS = ( :
€OS X sin x

1
cOos x sin x

LHS = = =
2 cos x

1

LHS -
cos x sin y

cosxcosy sinxsiny cosy sinx

= RHS

cosxsiny cosxsiny siny cosx
1 —cosx 1 cos X

LHS =

: ; - RHS
sin x sinx sinx

LHS = 2 Sin((x+y) *2- (X_)')) cos(("+y) ; (-r—y))
((-r+y) -ZF (-v—y)) COS((-r+y) ; (-r—)'))

2 cos
2sinxcosy

= RHS
2 cosxcosy

LHS = 3{cos((x +y) = (x = )
= cos((x +y) + (x = y))]
= 4(cos 2y — cos 2x)
=1[1 — 2sin’y — (1 — 2sin*x)]
= 4(2 sin’x — 2 sin%) = RHS

1_
LHS=cscx—&
sin x
= cscx — (cscx — cotx) = RHS
LES = 1 + sinx‘l —cosx _ 1+ 1 —cosx

cosx  sinx cos x

1+ — 1 =RHS

Cos x




/1 + x> 74,

e

1
R o = tan“<70) (b) 286.4 ft

420 380
0= tan_1<—x—) - tan_‘(T) (b) 400 ft
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sinf sin%0 + cos’d
HS = sind + cos = ——— = RHS
cos 6 cos @
tanx 1+ cosx tanx(1l + cosx)
fl = . =
‘. 1—cosx 1+ cosx 1 — cos’x
_ fotl '+2cosx) _ .1 L+cosx _ RHS
sin’x siny  cosx

2tanx 2sinx i
S = = . cos’x = 2 sin x cos x = RHS

sec’x COs X

‘“‘
b o) Vj: V6 o VI- B
- 2V/5)/15

B.(sin 8x — sin2x) (b) —2cosjxsinjx 6. —2
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1 =—5sin<%t> ®

b /4 Yes, it is a traveling wave.

Answers to Section 8.1 A83

2. (a) y = 0.4 sin(1.047x) cos(0.524¢);3,6,9, 12, . ..
(b)

Yes, this is a standing wave.
3. y(x, 1) = 2.7 sin(0.68x — 4.10r)
4. (@) y(x,r) = 5sin(3x — 1.5¢)

5. y(x, t) = 0.6 sin(mx) cos(40mt)
6. y(x,t) = 7sin2xcos 3t
7. (@) 1,2,3,4

ivAvivivey

FATNATA
fviviviy

(c) 880w

(d) y(x,t) = sint cos(880mr);

¥(x, t) = sin(2t) cos(88071);

y(x, 1) = sin(3r) cos(8807rt);

y(x, t) = sin(4r) cos(88071)

8. (a) m, 3w, 57, 7, 97, 11, no  (b) 25 Hz

Chapter 8

Section 8.1 m page 586
1. k) 2. (1,0
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T 4
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(=5, 2m), (5, )

(3,1 + 2m), (=3,1 + =)

13.0 14 R 15.Q 16. P 17.P 18.Q 19. P
20. S 21. (3V2,37/4) 22. (3,3x/2)

5 5V3 -3V3
23. (_E’_T> 24, ( 5 ,1) 25. (2V/3,2)
26. (—3,3V3) 27. (1,—-1) 28. (0,—1) 29. (=5,0)
30. (0,0) 31 (3V6,—3V2) 32. (V3/2,3)
33. (V2,37/4) 34. (6,117/6) 35. (4,w/4)
36. (2Vv2,77/6) 37. (5,tan"'3)
38. (V5,27 + tan™(—2)) 39. (6,7) 40. (V3,37/2)
41. 0=m/4 42.r=3 43, r=tanfsecd
44, r=5cscl 45. r=4sech 46. r’=sec?20
47. X+ y?=49 48.y=0 49. x=6
y
x

50. (x —3)*+3y*=9 51 x*+y’=

il

52, x* +2x%y2 4y —2xy=0 53 y—x=1
54. x*+2y—-1=0 55.x2+y2=(x2+y2__x)2
56. x2— 3y + 16y — 16=0 57.x=2

58. (x2 +y* —x)2=4(x*+y*) 59.y= %3y
60, y=20
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1. VI 2,1 3.1 41V 5.1 6.V

7. Symmetric about § = /2

8. Symmetric about the polar axis

9. Symmetric about the polar axis

10. Symmetric about the pole

11. Symmetric about § = /2

12. Symmetric about the polar axis

13. All three types of symmetry

14. Symmetric about the pole and about § = /2
15. 16.
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