BEHRELIRET G B-FRE

Chapter 3  Vectors Quantities

05. The vector sum of the displacements dgrm and
dnew Must give the same result as its originally in-
tended displacement dy=120j, where east is i, nor-
th is j, and the assumed length unit is km. Thus, we
write dgorm = 1001, dpew = Ai +Bj. (&) The equation
dstorm + new = do readily yields A = -100km and B
= 120km. The magnitude of d,e, is therefore (A%+
B%)Y2 =156 km. (b) And its direction is tan™* (B/A)
=-50.2° or 180° +(-50.2°) = 129.8°. We choose the
latter value since it indicates a vector pointing in the
second quadrant, which is what we expect here. The
answer can be phrased several equivalent ways:
129.8° counterclockwise from east, or 39.8° west
from north, or 50.2° north from west.

10. We label the displacement vectors A, B and C
(and denote the result of their vector sumas r). We
choose east as the i direction (+x axis) and north
as the jdirection (+y axis). All distances are under-

stood to be in kilometers. (a) The vector diagram
representing the motion is shown below. (b) The
final point is represented by

F=A+B+C=—24i-21].
whose magnitude is

|F|=/(=24)2 +(-2.1)2 ~3.2 (km).

B— north A =31 J
(‘. | west 1—I—h cast _ R
g south B =-24i
C =-52]

(c) There are two possibilities for the angle:
tan (=21 = 41°, or 221°.
-24
We choose the latter possibility since r is in the
third quadrant. It should be noted that many gra-
phical calculators have polar <> rectangular “short-

cuts” that automatically produce the correct answer

for angle (measured counterclockwise from the +x axis).

We may phrase the angle, then, as 221° counter-
clockwise from East (a phrasing that sounds peculiar,
at best) or as 41° south from west or 49° west from
south. The resultant 7 is not shown in our sketch;
it would be an arrow directed from the “tail” of A

to the “head” of C.

17. It should be mentioned that an efficient way to
work this vector addition problem is with the cosine
law for general triangles (and since &, band ¥
form an isosceles triangle, the angles are easy to
figure). However, in the interest of reinforcing the

usual systematic approach to vector addition, we
note that the angle b makes with the +x axis is 30°
+ 105° = 135° and apply Egs.3-5 and 3-6 where
appropriate. (a) The x component of r is ry =
10c0s30°+10c0s135°=1.59(m). (b) The y com-
ponent of ¥ is r, = 10sin30°+10 sin135° = 12.1
(m). (c) The magnitude of ¥ is (1.59° + 12.1%)"? =
12.2(m). (d) The angle between F and the +x di-
rectionis tan™(12.1/1.59) = 82.5°.

32. (a) With a=17.0 m and 6 =56.0° we find a, =
acosd=9.51m. (b) And a,=asind=141m. (c)
The angle relative to the new coordinate system is
6’ = (56.0°-18.0°) = 38.0°. Thus, ay’ = acos& =
134m. (d)And a,’=asing =10.5m.

37. Examining the figure, we see thata + b + ¢ =0,

where a | b. (a) |axb| = (3.0)(4.0) = 12 since the

angle between them is 90°. (b) Using the right-
hand rule, the vector axb points in the ixj = k, or

the +z direction. (c) |axc| = |[ax(—a—b)| = |axb| = 12.

(d) The vector —axb points in the —ixj = —k, or the

-z direction.  (e) |bxc| = | bx(—a-b)| = |bxa| = |axb|

= 12. (f) The vector points in the +z direction, as in

part (a).

39. Since abcos ¢ = aby + ayby + a,b, ,

ab, +ayby +a,b,

ab '
The magnitudes of the vectors given in the problem
are a=|a|=(3.00+3.00%+3.00%)"*=5.20,
b=|b|=(2.00%+1.00%+3.00%)¥? = 3.74 .
The angle between them is found from cos ¢ =
(3.00)(2.00) + (3.00)(1.00) +(3.00)(3.00) _ g
(5.20)(3.74)

The angle is ¢=22°.

50.° From the figure, it is clear thata + b + ¢ =0,

where a 1 b. (a) a-b = 0 since the angle between

them is 90°. (b) a.c = a(-a—b) = —a-a = -a’ =

-16. (c) Similarly, b-c =—b?*=-9.0.

55.° The two vectors are given by

A=8.00(cos130°i +sin130° j) = —5.14 1 + 6.13 ]
and B=B,i+B,] =-7.72i-9.20].

(a) The dot product of 5A-B is
5A-B=5(-5.14i+6.13})(~7.721-9.20})
=5[(-5.14)(-7.72) + (6.13)(-9.20)] = -83.4 .

(b) In unit vector notation
4Ax3B=12AxB=12(-5.14i +6.13])x
(-7.721-9.20]) = 12(94.6 k ) = 1.14x10°K .

(c) Note that the azimuthal angle is undefined for a

vector along the z axis. Thus, our result is “1.14 x

CoS ¢=
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10°, @ not defined, and ¢ = 0°.” (d) Since A is in
the xy plane, and A xB is perpendicular to that
plane, then the answer is 90°. (e) Clearly, A+
3.00k= —5.141+6.13]+3.00k . (f) The Pythagorean
theorem yields magnitude A= (5.14%+6.13%+3.00%)"
= 8.54. The azimuthal angle is 8= 130°, just as it
was in the problem statement [ A is the projection
onto to the xy plane of the new vector created in part
(e)]. The angle measured from the +z axis is ¢ =
cos 1(3.00/8.54) = 69.4°.

(4o R4 3 5% 4, Jyang@mail.ntou.edu.tw, Thanks.)

scalar, & ; vector (sum),# & (§v); resultant, & = & ;
resolving the vector,~ %+ & ; unit vector,¥ = = & ;
component, 4 & ; vector/scalar component,= & /% & &
£ ; component notation, # & 3z ;% ; magnitude-angle no-
tation, ~ |- - & & & ;*; coordinated system, & & % 3t;
scalar/dot/inner product, s & /2L/p 3k #i&; vector/cross/
outer product,+ &
parallelelogram, - i= w ¥ 2; (right) triangle,(2 %)= %
A5 base, & i#, & #c, db; altitude, % ; hypotenuse, 4! i#;
diagonal, ¥t % %2 (7); displacement, = #5; east of north,
A i 4 ; commutative/associate/distributive law, % #%/
i &/~ pett; haphazard, & 3+ 3] »
landmark,# 1&;work, =4 ; torque, 4 +&;
P4 ¥ 32 eShow that the area of the triangle contain-
ed between d and b

and the solid line in right b

figure is (*2)|da xb|. Sol. %

The area of a triangle is

half the product of its base and altitude. The base is

the side formed by vector a. Then the altitude is

bsing and the area is
Azlabsin¢=l|ax6 l
id A2 bApMSEd T #Ahe ffa X
Ex.1-1, Prob.3-35 & Ex.1-2, Prob.3-48.
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/2 /7t 4 4 right-hand rule,+ < %_R1;
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How does the ant know the way home with no
guiding clues on the desert plain? &% &% .75 j%
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i || x axis, j|| y axis, K || z axis,

= ABCosO= ABy+ AB, + ABy;
# AxB= cC, C=ABsm9>O,where0£9
A . ixj=k,

I
j>|
[os]}

k=i,

AxB=(AB-AB,)i
+(AB—AB,) | + (AB,~AB) k
as #=90°= A-B=0;

as #=0°o0r180°= AxB=0.
SRS, RS E E®, REA R P
PREEELR I R, CHFBTENFER R

o“37— % GPS”» ¥ ¥~ 14 4 2003 & 10 7 -

* “GPS: EBAF L#F K" %4 & F14 « 2004
E£6 1 o o“GPS: B KL 2 { BET 5
S FLE A 2004 E 60 o o Ak

Chapter 3, HRw8e, NTOUmMm980929



