Chapter 3 Homework Problems

A fly lands on one wall of a room. The lower-left corner of

the wall is selected as the origin of a two-dimensional Car-
tesian coordinate system. If the fly is located at the point
having coordinates (2.00, 1.00) m, (a) how far is it from the
origin? (b) What is its location in polar coordinates?

6. [EJ Let the polar coordinates of the point (x, y) be (1, 6).
Determine the polar coordinates for the points (a) (—x, y),

(b) (—2x, —2y), and (c) (3x, —3y).

27. A novice golfer on the green N

. 2.00
takes three strokes to sink the Y
ball. The successive displace- W E

ments of the ball are 4.00 m to

W

the north, 2.00 m northeast,
and 1.00 m at 30.0° west of
south (Fig. P3.27). Starting at
the same initial point, an expert

golfer could make the hole in Figure P3.27

_ ) ) what single displacement?
A surveyor measures the distance across a straight river by

the following method (Fig. P3.7). Starting directly across 34. Vector B has x, y, and z components of 4.00, 6.00, and

3.00 units, respectively. Calculate (a) the magnitude of B
and (b) the angle that B makes with each coordinate axis.

from a tree on the opposite bank, she walks d = 100 m

along the riverbank to establish a baseline. Then she sights

across to the tree. The angle from her baseline to the tree

is § = 35.0°. How wide is the river? 43. Review. You are standing on the ground at the origin of a
coordinate system. An airplane flies over you with constant
velocity parallel to the x axis and at a fixed height of 7.60 X

- 10® m. At time ¢ = 0, the airplane is directly above you so
that the vector leading from you to it is PO = 7.60 X 10%*j m.
Att=30.0s, the position vector leading from you to the air-
plane is Py, = (8.04 X 10% + 7.60 X 103‘]) m as suggested

- in Figure P3.43. Determine the magnitude and orientation
of the airplane’s position vector at { = 45.0 s.

Figure P3.7
J Consider  the two vectors A= 11 —_2)1 and | ﬁj
—§— 4_] Calculate (a) A+ B, (b) é B, (c) |A -t)Bl

(d) |A B|, and (e) the directions of A + Band A — B.

94. Given the vectors A = 2. 001 + 6. OOJ 'mdB 3.00i — 2.00j,
(a) dlzm the vector sum C=A * B and the vector dif-
ference D = A — B. (b) (Aalcul"tte C and D in terms of unit
vectors. (c) Calculate Cand D in terms of polar coordinates,
with angles measured with respect to the positive x axis.

Figure P3.43



49.

(%14

[$14

. In Figure P3.55, a spider is rest-

As she picks up her riders, a bus driver traverses four suc-
cessive displacements represented by the expression

(=6.30 b)i — (4.00 b cos 40°)i — (4.00 b sin 40°)j
+ (3.00 b cos 50°)i — (3.00 b sin 50°)j — (5.00 b)j

Here b represents one city block, a convenient unit of
distance of uniform size; i is east; and j is north. The dis-
placements at 40° and 50° represent travel on roadways
in the city that are at these angles to the main east—west
and north—south streets. (a) Draw a map of the succes-
sive displacements. (b) What total distance did she travel?
(c) Compute the magnitude and direction of her total dis-
placement. The logical structure of this problem and of
several problems in later chapters was suggested by Alan
Van Heuvelen and David Maloney, American _Journal of Phys-
ics 67(3) 252256, March 1999.

. The rectangle shown in Figure P3.54 X

has sides parallel to the xand y axes.
The position vectors of two corners
are A = 10.0 m at 50.0° and B =
12.0 m at 30.0°. (a) Find the perim-
eter of the rectangle. (b) Find the X
magnitude and direction of the
vector from the origin to the upper-
right corner of the rectangle.

g
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Figure P3.54

ing after starting to spin its web.
The gravitational force on the
spider makes it exert a down-
ward force of 0.150 N on the
junction of the three strands of

silk. The junction is supported
by different tension forces in
the two strands above it so that
the resultant force on the junction is zero. The two sloping
strands are perpendicular, and we have chosen the x and
y directions to be along them. The tension T is 0.127 N.
Find (a) the tension 7;, (b) the angle the xaxis makes with
the horizontal, and (c) the angle the y axis makes with the
horizontal.

Figure P3.55

58.

64.

EJ Two vectors K and B have precisely equal magnitudes.
For the magnitude of A+ B to be larger than the mag-
nitude of A — B by the factor n, what must be the angle
between them?

[FWE A pirate has buried his treasure on an island with
five trees located at the points (30.0 m, —20.0 m), (60.0 m,
80.0 m), (—=10.0 m, —10.0 m), (40.0 m, —30.0 m), and
(=70.0 m, 60.0 m), all measured relative to some origin,
as shown in Figure P3.64. His ship’s log instructs you to
start at tree A and move toward tree B, but to cover only
one-half the distance between A and B. Then move toward
tree C, covering one-third the distance between your cur-
rent location and C. Next move toward tree I), covering
one-fourth the distance between where you are and D.
Finally move toward tree E, covering one-fifth the distance
between you and E, stop, and dig. (a) Assume you have cor-
rectly determined the order in which the pirate labeled the
trees as A, B, C, D, and E as shown in the figure. What are
the coordinates of the point where his treasure is buried?
(b) What If? What if you do not really know the way the
pirate labeled the trees? What would happen to the answer
if you rearranged the order of the trees, for instance, to B
(30 m, =20 m), A (60 m, 80 m), E (=10 m, =10 m), C (40 m,
—30 m), and D (—70 m, 60 m)? State reasoning to show that
the answer does not depend on the order in which the trees
are labeled.

Figure P3.64



