Section 7.3 Vectors in the Plane 579

7.3 Exercises _ G ~ See www.CalcChat.com for worked-out solutions to odd-numbered exercises.

Vocabulary Check
Fill in the blanks.
1. A can be used to represent a quantity that involves both magnitude and direction.
2. The directed line segment PQ has point P and point Q.
3. The of the directed line segment PQ is denoted by [PQ].
4. The set of all directed line segments that are equivalent to a given directed line
segment PQ is a v in the plane.
§. The directed line segment whose initial point is the origin is said to be in
6. A vector that has a magnitude of 1 is called a
7. The two basic vector operations are scalar and vector
8. The vector u + v is called the of vector addition.
9. The vector sum v,i + v, is called a of the vectors i and j, and the scalars
v, and v, are called the and components of v, respectively.
In Exercises 1 and 2, show thatu = v, 7. y 8. y
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In Exercises 19-24, use the figure to sketch a graph of the
specified vector. To print an enlarged copy of the graph, go
to the website www.mathgraphs.com.
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In Exercises 25-30, find (a) u + v, (b) u — v, (c) 2u — 3v,
and (d) v + 4u.

25. u=(4,2), v=(7,1)

27. u=(—6,—8), v=(2,4)
28, u = (0, —5), v=1(—3,9
29 u=1i+j, v=2i—3j

26. u = (5,3), v=(—4,0)

30 u=2i—j, v= —i+j

In Exercises 31-34, use the figure and write the vector in
terms of the other two vectors.
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In Exercises 35—-44, find a unit vector in the direction of the
given vector.

35. u = (6, 0) 36. u = (0, —2)
37.v={(—1,1) 38, v=(3,—4)
39. v=(-24, —7) 40. v = (8, —20)
41, v = 4i — 3j 2. w=1i-2j
43. w = 2j 4. w = —3i

In Exercises 45-50, find the vector v with the given magni-
tude and the same direction as u.

Magnitude Direction
45. ||v|| = 8 u = (5,6)
46. ||v| =3 u= (4, —4)

Magnitude Direction
47. |v|| =7 u = 3i + 4j
48. |v|| =10 u=2i— 3j
49. ||v]| =8 u=—2i
50. ||v|| =4 u = 5j

In Exercises 51-54, the initial and terminal points of a
vector are given. Write the vector as a linear combination of
the standard unit vectors i and j.

Initial Point Terminal Point
51. (—3,1) 4, 5)
52. (0, —2) (3,6)
53. (—1,-5) 2,3)
54. (—6,4) (0,1)

In Exercises 55-60, find the component form of v and
sketch the specified vector operations geometrically, where
u=2i—jandw =1+ 2j.

55.v=3u 56. v = 5w

57. v=u+ 2w 58. v=—u+w

59. v=1(u + w) 60. v = 2u — 2w

In Exercises 61-66, find the magnitude and direction angle
of the vector v.

61. v = 5(cos 30°i + sin 30%)

62. v = 8(cos 135°i + sin 135%)

63. v=061i — 6j 64. v = —4i — 7j

65. v= —2i + 5j 66. v = 12i + 15j

In Exercises 67-72, find the component form of v given its
magnitude and the angle it makes with the positive x-axis.
Sketch v.

Magnitude Angle
67. |lv]| =3 0=0°
68. [v] = 1 0 = 45°
69. |v|| = 32 6 = 150°
70. |v|| = 43 6 = 90°
71. |v|| =2 v in the direction i + 3j

72. |v]| = 3 v in the direction 3i + 4j

In Exercises 73-76, find the componeﬁt form of the sum of
u and v with direction angles 6, and 0,.

Magnitude Angle
73. |ul =5 6, = 60°
Ivll =5 6, = 90°



velocity. (b) Use a graphing utility to complete the table.

6 | 10° | 20° | 30° | 40° | 50° | 60°

(c) Use a graphing utility to graph the tension function.

(d) Explain why the tension increases as @ increases.













