[image: image1.jpg]83 &) and v = (1, —1). Find scalars s and t so that the
ation in Problems 17-20 is satisfied.

tv=(6,0) 18. s(0, —3) +ru=Vv
i(-2,1)=nu 20. su—+ (8, 11) =1v
B=3i—4j, v=4i—3jandw = i+ j. Represent each
essions in Problems 21-24 in standard form.
E3y - w 22. J(u+v)— 3w

AL 24. |lufl{lvilw
weal numbers x and y that satisfy the vector equations
Problems 25-28.

- i+ 2x +3y — 12)j =0
0= (5 3y)i+ (10— 7x)j

)i+ yj = 20i + (x +2)j

Di+yj = (log x)i+ [log 2 + log(x + 4lj

29-32, find a unit vector u with the given character-

les an angle of 30° measured from the positive x-axis.
§the same direction as the vector 2i — 35

§the opposite direction of the vector —4i +j.

Sthe direction of the vector from P (—1, S)'to @7, —3)-
5 33-34, letu =4 — j, v = i+ 2j, and w = =3i+4]j.

unit vector in the same direction as u + V.

lavector of length 3 with the same direction as

By + 2w.

lthe terminal point of the vector 5i + 7j if the initial point
£1,3).

fhe initial point of the vector —i+ 2j if the terminal point
-2).

find the vector from the point P to the midpoint of the line
ament joining the points P(—3, —8) and 0(9, —2)

bat is the vector from P to the point which is located 2
jfthe distance from P to Q7

fl=3and -3 <r <1, what are the possible values of

that v = (cos 0)i + (sin 0)j is a unit vector for any angle

and v are nonzero vectors and r = H what is [|rv||?
and v are nonzero vectors with [luf| = lv

tu=v? Explain.

BYi — 3j and v = xi + Yj, describe the set of points in

plane whose coordinates (x, y) satisfy [|[v —uf < 2.

W = Xoi + yoj for constants xo and yo, and letu = xi+ vj.
ibe the set of all points in the plane whose coordinates

. does it follow

IA

J
Ju—u| =1 b. [[u—wl =r

B — jand v = —6i + 2j. Show that there are no
thers . b for which au + bv = 2i + 5j.
ose u and v are a pair of nonzero, nonparallel vectors.
dall numbers a, b, ¢ such that au+bu—v)+cu+v) =0.

fi= (2, 1) andv = (-3,4).

ketch the vector cu + (1 — ¢)v for the cases where ¢ = 0,
c:'z,c: %.(' = %,undc =1.

Ingeneral, if the initial point of cu+ (1 —¢)v for0 <c <1
isat the origin, where is its terminal point (x, y)?
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9.1 Vedorsin R? 581
Two forces F; = 3i + 4j and F, = 3i — 7j act on an object.
What additional force should be applied to keep the body at
rest?

Three forces F; =1i— 2j, F» = 3i—7j, and F; =i+ jacton
an object. What additional force F, should be applied to keep
the body at rest?

A river 2.1 mi wide flows south with a current of 3.1 mi/h.
What speed and heading should a motorboat assume to travel
across the river from east to west in 30 min?

Four forces act on an object: Fy has magnitude 10 Ib and acts
at an angle of £ measured counterclockwise from the positive
x-axis; F, has magnitude 8 1b and acts in the direction of the
vector j; F3 has magnitude 5 Ib and acts at an angle of 47/3
measured counterclockwise from the positive x-axis. What
must the fourth force F, be to keep the object at rest?

Use vector methods to show that the diagonals of a parallelo-
gram bisect each other.

In a triangle, let u, v, and w be the vectors from each vertex
to the midpoint of the opposite side. Use vector methods to
show thatu +v+w = 0.

Prove that the medians of a triangle (see Figure 9.12) intersect
at a single point by completing the following argument.

C

A N B

Figure 9.12 AABC

a. Let M and N be the midpoints of sides AC and AB, re-
spectively. Show that

CN=!AB—-AC and BM=;AC-AB

b. Let P be the point where medians BM and CN intersect,
and let r, s be constants such that

CP = r(CN) and BP = s(BM)

Note that CP + PB = CB. Use this relationship to prove
thatr = s = % Explain why this shows that any pair of
medians meet at a point located % the distance from each
vertex to the midpoint of the opposite side. Why does this
show that all three medians meet at a single point?

¢. The centroid of a triangle is the point where the medi-
ans meet. Show that a triangle with vertices A(xy, y1)»
B(x2, y2), C(x3, y3) has centroid with coordinates

X1+x+x3 it + V3
3 ' 3

54. Prove the following parts of Theorem 9. 1.

a. Commutativity

b. Identity

¢. Inverse property of addition

d. The distributive law s(u + v) = su+ sV
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do 48,52
