952 PART I11: Solutions to Even-Numbered Exercises

Section 6.4

Solutions to Even-Numbered Exercises

2. u=(512),v=(-32)

4. u-v=(3+9) - (10| — 3j) = 3(10) + 9(-3) = 3

10.

12.

14.

16.

18.

u-v=>5-3+122 =9

. u=(2,2)

lul —=2=Vu-u-2
=22 +202 -2
=J/8-2
=22 — 2, scaar

Vectors and Dot Products

(w-uyv=(1—-4-(22){(—3,4) = —6(—3,4) = (18, —24), vector

4u-v=422)-(—3,4) =4—-6+ 8 = 8, scalar

u=<(2 -4

lull = Vu = u
= V22 + (=4(-9)
= /20 =25

u = 16i — 10j

[ull = Vu-u= /16(16) + (—10)(—10) = /356 = 2./89

u=29i

Jul =Vu-u=J99 +0=/81=9

u=<(4,4,v=(-20

Ccos 0 = U v

[Jull v

_ 4(—2) + 4(0)
42)(2)

20.u=2 —-3,v=i—-2
cos 0 = iy
~ Jull vl
_21) + (-3)(-2)
= % ~ 0.992278
0=~ 713
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2. u-v=(0,4)-(-30 =00 =90

24. u = cos(%r)i + sin <77:>1 %| + i]

V= 005(23 )| + sm<277>1 = —li + V3

3 2 2
V2 /B
cosf=—4 V4 4 _6- 2
Tull vl DO 4
26. u=—6i—3j V= —8i + 4
UV —6(—8) + (—3)(—4)
0086 = MY RNNC NG
% = 0.6
6 = 53.13°
30. P=(-3,0,Q0=(22,R=(0,6)
Q =(5,2),QR = (-2,4),PR = (3,6),
QP =(-5-2)
_PQ-PR_ 27 e
cosa = Wen PRI~ (V29)(vas) & ¢ O
QP 2
B = [l =~ 85.2°
cos IIQRII [P~ (v20)(v29) — ¢

¢ = 180° — 41.6° — 85.2° = 53.1°

u = (15,45),v = (-5, 12)
u # kv 0 Not paralé
u-v#00 Notorthogona

Neither
38. —4v=—-4(-2i —j)=8 + 4 =ul padle
40. u=(4,2),v=<{1,-2)
) usv
w; = proju = <””2>v =01, -2) = (0,0)
W, =U-—w, =(42) —(0,0) = (42

e=715

28.u=2 —3,v=4 + 3

32.

36.

42.

u-v
Jull v

6 =~ 93.18°

_ 24 + (=33 _
J13J25

Ccos 6 =

lull = 200, |v|| = 250, 6 = 737
u -+ v = |ul [Vl cos &
= (100)(250) cosig

J3
2

= 25,000 -

= 12,500./3

u=jv=i-—2

u # kv O Not pardle
u-+v =00 Notorthogona
Neither

u=<(=5-1),v=(-11)
il(—1, 1) =

. u-yv
W, = proj,u = WVZZ

w,=u-—-w, =(=5-1) —2(-1,1)
=(=3,-3) = 3-1,-1)

2(—

—0.0555

1,1)
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44, Because u and v are parallel, the projection of u 46. Because u and v are orthogonal, the projection of
onto v is u. uontovisO.

48. For v to be orthogonal to u = (—8, 1), their dot product must be zero. Two possibilities: (1, 8), (—1, —8)

50. u= —3i — 3 52. P=(1,3),Q=(-3,5),v= -2 + 3
For v to be orthogonal to u, u + v must be equal work = ||projpg V|| IPQ || where
to 0. N
Two possibilities v = 3i — 3j PQ = (-4, 23 anp%/ = (-2 31>4
VoAl woirg v = (T JP2 = (3042
work = prcjsq v1 PG = (*20)(20) = 14

54. u = (1245, 2600)
v = (12.20, 8.50)
Increase prices by 5%: 1.05v
u-+ 105 =105u-v
= 1.05[1245(12.20) + 2600(8.50)]
= 1.05(37,289)
= $39,153.45

56. (@) F = —36,000] Gravitational force
v = (cos 12°)i + (sin 12°)j

F .
w; = proj,F = ( ||v||2v>v = (F « v) = —7484.8v

The magnitude of thisforce is 7484.8; therefore, aforce of 7484.8 pounds is needed to keep the truck from
rolling down the hill.

(b) w, = F — w, = —36,000] + 7484.8[(cos 12°)i + (sin 12°)j]
= [(7484.8 cos 12°)i + (7484.8 sin 12° — 36,000);]
[w,|| = 35,213.3 pounds

58. work = (2400)(5) = 12,000 foot-pounds 60. work = (cos 35°)(15, 691)(800)
=~ 10,282,651 newton — meters

62. work = (cos 20°)(25)(12) =~ 281.9 ft-lbs 64. Trueu-v=-16<0

66. (8 u+v=0 O uandv areorthogonal and 6 = 127

() usv>0 O cosf>0 [ 0s9<7—27

(cu+v<0 O cosf<0 O 127<657r
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68. Since proj,u is ascalar multiple of v, you can write proj,u = av. If « >0, then cos 6 > 0 and

llproj ull = llav]| = |lul cos 6
_ [ulllv| cos
v
_u-v
vl
u-v . u
Thus, a = W and proj,u = m

*Vv

u

V.

70. Use the Law of Cosines on the triangle.

lu = Vi = flul? + V7 = 2]luf M| cos & V

= P + VPP = 2u - v

72. u -« (cv + dw)

c0+do=0

)

74. sin<x+3—7r>—sin<x— >

2

—CosSX — cosx =0
cosx =0

37

(T3
22

_ 1042 + 683 + 13.97
2

78. s = 15.61

u-(cv) +u - (dw)
cu-v)+du-w

76.

tan (X + 7 — cos<x +

tanx + sinx=0

sinx<i + 1) =0
COoS X

snx=20

Xx=0,7

57

2)_0

or cosx = —1
X=1

Answers. X = 0, 7

Area= /s(s— a)(s— b)(s—¢) =

80. (@ u+ v =(—-2,10)
(b) 2v —u = (11, 14)
(¢) 3u—5v=(-30,—-34)

84. 1.3(739) = $960.70

(15.61)(5.19)(8.78)(1.64) ~ 34.2 . units

82. (@ u+ v =(18,12)
(b) 2v —u = (12, —6)
(c) 3u — 5v = (—26, 20)

86. Let x be speed of current

35

35

18—x+18+x:4

1260

(18— x)(18 + x)

315 = (18 — x)(18 + x) = 324 — x?
x2=9

X = 3mph



