Chapter 3

A, = A cos@

Ay = A sin0

3. The polar coordinates of a point are r = 5.50 m and 8 =
240°. What are the Cartesian coordinates of this point?
Solution

x =rcos 8= (550 m)cos240°=(5.50 m)(—0.5)=| —2.75 m
y = rsin @ = (5.50 m)sin 240° = (5.50 m)(—0.866) =| —4.76 m |

A surveyor measures the distance across a straight river by
the following method (Fig. P3.7). Starting directly across
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 8 = 35.0°. How wide is the river?

Solution

X

100 m
x =(100 m)tan35.0°=| 70.0 m

tan 35.0°=

Figure P3.7
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9. A roller-coaster car moves 200 ft horizontally and then
rises 135 ft at an angle of 30.0° above the horizontal. It
next travels 135 ft at an angle of 40.0° downward. What
is its displacement from its starting point? Use graphical

techniques.
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(Scale: 1 unit — 20 ft)
The scale drawing for the graphical solution
should be similar to the figure to the right. The
magnitude and direction of the final displacement
from the starting point are obtained by measuring
d and @on the drawing and applyving the scale
factor used in making the drawing. The results

should be =55 nd o= _3a°

16. A person walks 25.0° north of east for 3.10 km. How far
would she have to walk due north and due east to arrive at
the same location?

Solution:

The person would have to walk 3.10s5in(25.0°)=| 1.31 km north |, and

3.10 cos(25.0%)=| 2.81 km east |.

32. Vector A has xand y components of —8.70 cm and 15.0 cm,
respectively; vector B has x and y components of 13.2 cm
and —6.60 cm, respe_c}tively. If A— B+ 3C = 0, what
are the components of C?

Solution:
A=-870i+150j and B=13.2i —6.60]
A—B+3C=0:
3C=B-A
3C=21.9i—216j
C=7.30i—7.20j
or
Cy=|730cm ;C, =| =720 cm
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33. Consider the two vectors A= i; _‘%j and ﬁj
—i— 4J _Calculate (a) A + B, (b) A — B, (0 J J;B|,
() |A B ,and (e) the directions of A + Band A — B.
Solution:
(a) (A+B)=(3i-2j)+(—i-4j)=| 2i-6j
b) (A—B)=(3i-2j)—(—i-4j)=| 4i+2j
(c) |A+B|l=+2%+6% =632
(d) A —B|=+/42+22 =[ 447
— / fj ) [+] L L]
(e) Oa-p = tan 1|..\_E,J=_?I'6 —| 288
_1( 2 —
fa_p| = tan 1|-\1,J= 26.6

34. Gnen the displacement vectors A= (31 — 4j + 4k) m and
= (21 + 3j — 7k) m, find the magnitudes of the follow-
ing vectors and express E"‘]Ch 1n terms of 1t5 rectangular
components. (a) C=A+8B (b) D = E’A — B
Solution:

(@) C=A+B= (’5,003—1.00}—3,001’;] m

|C| = /(5.00)% +(1.00)* +(3.00)" m=]5.92m |

b) D=2A-B=|(4.00i-110j+150k)m

D|—/(4.00)%> +(11.0)> +(15.0)> m—=]| 19.0 m
ATAS ) )
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