A70 O APPENDIX H ANSWERS TO ODD-NUMBERED EXERCISES

9. (xsec’x — tan x)/x?
11. (sinx + cosx + xsinx — xcos x)/(1 + sin 2x)
13. (xcosx — 2 sinx)/x’ 15. —csc x cot®x — csc’x

2l y=2x+ 1~ @/2 23. y=x+1
25. (@) y= —x
(b) 1
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27. (a) 2 — osc®x  29. (2n + )7 % 7/3, n an integer

31. () 8cost (b) 4+/3, —4;totheleft  33. 5ft/rad

35.5 3.sinl  39.0 4L 43.;

45. (a) sec’x = 1/cos®x  (b) secx tanx = (sin x)/cos*x

{c) cosx — sinx = (cotx — 1)/csc x 47. 1
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1. 10(x? + 4x + 6)*(x + 2)

3. —sin(tanx) sec%x 5. e'Y/(2+/x)

7. F'(x) = T(x* + 4x)53x? + 4) [or Tx5(x* + 4)°(3x* + 4)]
9. g'(x) = 2x — 7)/(2vx2 = 7x)

1 /() =2 — 1/DV*(1 + /%)

13. y' = —3x%sin(a’® + x°) 15. y = ~me
17. G'(x) = 6(3x — 2)°(5x* — x + 1)"/(85x* — 51x + 9)

19, y' = 8(2x — 5P(8x> — 5)™H(—4x* + 30x ~ 5)

21 y' = e (1 — 2x%) 23. F'(y) = 39(y — 6)%(y + 7)*
25. flz) = ~3(Q2z — 1) 27. y' = —sinx sec’(cos x)

29, y' =5"YIn 5)/)&_32 31. y' = 3 sin x cos x (sin x — cos x)

—mx

33. y' = —12 cos xsinx (1 + cos’x)’
35. y' = (3¢ + 2¢*)/(1 + &*)

37. y' = (cos x ~ xsin x)e* "

39. y' = [1 + 1/2vx))/(2vx + Vx)

41. y' = cos(tan +/sin x )(sec’/sin x)[ 1/(2/sin x)](cos x)

43.y=——1%x+% 45. y=—x+ 7
47. (@ y=13x+1
(b) 3

o1
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~1L5

49. () —1/(x%/1 = x%)

51. ((m/2) + 2nm, 3), (3m/2) + 2nm, —1), n an integer
53. 28 55. (a) 30 (b) 36

57. (@) 2 (b) Does notexist (c) =2  59. =174
61. (a) F'(x) = ef'e¥) (b)) G'(x) = e/f(x)

63. v() = (51/2) cos(10mrt) cm/s

. (a) dB/dt = (1n/54) cos(2mt/54)  (b) 0.16

67. v(t) = 2¢7"¥(2ar cos 2t — 1.5 sin 2771)
2 15

i
5
[
i
i
.

OL \/

69. (a) y= 100.012437¢71000553 (b —670.625828 uA
71. (b) The factored form 75. (b) —ncos" 'xsin{(n + 1)x]
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L@y =—(y+2+6x)x

(b) y=4/x) =2 =3x,y = —(4/x*) -3

3.y =—yYx* ®y=x/(x—-1,y=-1x-1p
5.y =-x/y 7.y =-x(3x+2y)/(x*+ 8y)

9. y = (3 — 2xy — y*)/(x* + 2xy)

11. y' = (y/x) + 2(x — Y [or (3x* + 1 — 2xy)/(x* + 2)]
13. y = (4xyvay = y)/(x - 22%Vy)

15. y' = tanxtany 17. y' =1+ [e*(1 + x)]/sin{x — y)
19. y = —y/x 21 —}

23. dy/dy = (1 — 4y — 2x%y — x*)/(2xy* + 4yx°)

25, y=—3x—4 2l.y=x 29.y=-jHx+5
3L () y=3x-3 5
1,2
NEATANS)
-2
33. (a) 4

Eight; x = 0.42, 1.58
(b) y=—x+1,
y=jix+2

© 1% 33

37. (xox/a®) — (yoy/b*) =1
43, y' = e%/(1 + *)

47. g'(0) = =4/ =16

35. (£54/3/4, £5/4)
41, y' = 2x/y/1 — x*

y
45. H'(x) = 1 + 2x arctan x
y




o w

(£43,0) 65 (-1, —1),(1,1)  67. (b) 69. 2

L
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lLa=fb=f,c=f"

3. a = acceleration, b = velocity, ¢ = position

5. f’(x) = 5x* + 12x =7, f"(x) = 20x> + 12

7.y = —2sin26,y" = —4 cos 26

9. W(x) = x/Jx% + L, K'(x) = 1/(x* + 1)*/

11. F'(s) = 24(3s + 5)7 F"(s) = 504(3s + 5)°

13, y' = 1/(1 — x4 y" =2/(1 = x)

15. y' = —3x(1 — x?) My =31 - )G - 2)
17. H'(f) = 3 sec* 3r, H"(1) = 18 sec? 3 tan 3¢

19. g'() = r2%*(5t + 3), g"(r) = 1e™(25¢* + 30t + 6)
21. (a) f'(x) =2sinx(cosx — 1) = sin2x — 2sinx,
F"(x) = 2(cos 2x ~ cos x)

23. 3(2x + 3)7?

25. 1//2, 3/(42), 27/(16/2), 405/(64~/2)  27. —80

29. —2x/y* 3L —6/(x + 2y  33.n! 35, 27>
37, (— 1 + )Y (6x"?) 39, —2% cos 2x
41. 9 ft/s?

401 v 154

304 ol a

20-

104 31
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43. (@) () =32~ 3,a() =6t (b) 6 m/s’
() a(l) = 6 m/s*

45. (a) »(y) = 2 cos 271, alf) = —4x? sin 2mt
(®) 0m/s® (c) 4n°m/s’
47. @ t=0,2 (b) s(0) =2m,»0) =0m/s;

5(2) = —14 m, »(2) = —~16 m/s
49. (a) 6t ~ 24; —6 m/s? ®)

(c) Speeding up when
2<t<4ort> 6
slowing down when
0s1<2o0r4<:1<6

51, (a) () = Aw cos wt, a(f) = —Aw’® sin wr

53 P(x) =x*—x+3 55 A=-%B=—%
57. r=1,-6  59. f"(x) = 6xg'(x*) + 4x%g"(x?)
61. f"(x) = [Vxg"(Vx) — g'(Vx)]/(4xVx)

63. (a) fix) = —@x + D)/(x* + %),

Fix) = 203x2 + 3x + 1)/(x* + xP,
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Fx) = —6(4x® + 6x* + 4x + 1)/(x* + x),
FOG) = 24(5x* + 10x* + 10x2 + 5x + 1)/(x* + x)°
(b) f(n)(x) o (_1)1:,’1![)(—("4—1) — (x + 1)-(n+l)]
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1. The differentiation formula is simplest.

3. () = ~tan 9 5. f'(x)=2x/[(x* —4)In3]

7. Fi(x) = 1/2x) 9. f'(x) = (2 + Inx)/(2vx)

11. g'(x) = —2a/(a® — x*) 13. F'(x) = e"(Inx + 1/x)
15. y = (1 + x — xInx)/(x(1 + x*)

17. y ’ = (3x — 2)/[x(x — 1)] 19. y' = —x/(1 + x)
21. '—1+lnxy —l/x

23. ¥ = 1/(xIn 10),y" = -—1/(x In 10)

25. f'(x) =2/(2x + 1);(—3, )

27. fi(x) = 2xIn(1 — x*) — 2x%/(1 = x*), (=1, 1) 29. 0
3l.x—ey=e¢ 33 f(x)=cosx+ 1/x

10 24x°
.Y + 1P(x* = 3)° +
3.y = (@x + (= 3) <2x+1 x“-—3)

37, v = sin’x tan‘x (2 cotx + 4sec’x  4x >

I

|

Y (x* + 1) tan x xt+1
39. y =x*(nx+1) ~ 41y =x"[cosxlnx + (sinx)/x]
43. y' = Inx)*(nlnx + 1/lnx) 45 ex“(Inx + 1/x)
47. v = 2x/(x* + y* — 2y)
49. fx) = (=1)""'(n — DY (x — 1)
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1.0 @1 3. (a) 3 (b) He? — e?) = 3.62686
5.1 Mm™MO

21. cothx = %, sechx = 5, cosh x = 3, sinh x == 3, csch x =
2. @1 ®-1 @©@o @-» &0 (0!I
@ow ()~ @O

31. xsinhx + cosh x 33, 2x cosh(x?)

35. —(2sinhx)/(1 + cosh x)*

37. ~(r csch?y/1 + 1)1+ 12 39, e’ sech’(e’)

41. 3¢*" ¥ ginh3x 43, 1/[2/x (1 — %]

45. sinh™'(x/3) 47, ~1/(xyx* ¥ 1)

49. (a) 03572 (b) 70.34°
S1. (b) y = 2sinh3x — 4cosh3x  53. (n(1 + v2), v2)

3
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1. dV/dt = 3x* dx/dr 3. 70

5. (a) The plane’s altitude is 1 mi and its velocity is 500 mi/h.
(b) The rate at which the distance from the plane to the station is
increasing when the plane is 2 mi from the station

(C) X
1
l : y

@ y*=x>+1 () 2503 mi/h

7. (a) The height of the pole (15 ft), the height of the man (6 fv),
and the speed of the man (5 ft/s)

(b) The rate at which the tip of his shadow is moving when he is
40 ft from the pole.




