Solution 1
Vectors

1.| 277 The polar coordinates of a point are r = 5.50 m and

i = 240°. What are the Cartesian coordinates of this peint?

ri.a

|

x=reosf=(550 m)cos 240°= (550 m)(—.5)=| -2.75 m
y = rsin = (5.50 m)sin 240°= (5.50 m)}{ —0.866) =| 476 m

|
19, g{“ A vector has an x component of — 250 units and a y

component of 40.0 units. Find the magnitude and direc-
tion of this vector,

P3.19

A, =-250
A, =400

A= AT+ AZ = [(-250)* +(40.0) =[F7Z units |

We observe that

-« 250 +|

s

tan g = ! ‘

FIG. P3.19

So

"ql
g= ran-'[—JJ= lnn% =tan '(1.60)=58.0°,

|4

The diagram shows that the angle from the +x axis can be found by subtracting from 180°:

3:-1306—55%_



21

Obtain expressions in component form for the position
vectors having the following polar coordimates: (a) 12.8 m,

1507 {b) 3.50 cm, 60.0° () 220 in., 215°,

P3.21 x=rcosé and y=rsinf, therefore:
() x=128cos150°, y=1285in150°, and (x, y)=(-111i+6.40j) m
ib) x=330cos60.0°, y=3.30sin60.0°, and (x, y)= {1,&"-E + lﬂﬁi] cm

() x=22000s215°, y=220sin215°,and (v, y)=(~18.0i-12.6j) in

27. Given the vectors A = 200§ + 6.00) and B = 3.00i -
200§, (a) draw the vector sum € = A + B and the vector
difference D= A — B, (b} Calculate € and D, first in
terns of unit vectors and then in terms of polar coordi-
nates, with angles measured with respect to the + x axis.

P3.27 (a) See figure to the right.

(b)  C=A+B=200i+600j+300i-200j=|5.00i+400j
_ af A
C=350+160 at tan [3] =640 at 38.7°
D=A - B=2.00i +6.00j - 3.00i + 200j =| ~1.00i + 8.00j BN RN
D =(-1.00)2 + (8.00)° at mn-][ﬂ]
L0 FIG. P3.27
D =806 at (180°-82.9°) =[8.06 at 97.2°

3. Vector A has x and y components of — 850 cm and 15.0
cm, respectively; vector B has x and y components of 15.2
cm and — 6.60 cm, respectively. It A — B + 30 = 0, what

are the components of C?



P3.30  A=-870i+150j and B=13.2i - 6.60j

A-B+3C=0:
3C =B-A =219i - 216j
C =7.30i - 7.20j
or
c. - [0 ¢, - [7avem]
3l.|Consider the two vectors A = 3i — 2§ and B = —1i — 4j.

Caleulate (a) A+ B, (b A — B, (¢) |[A + B, {d) |A - Bl-
and (&) the directions of A + B and A — B,

F3.31 (a)

(b)

()

(d)

(e)

(A +B) = (31 - 2]) + (~i - 4j) = 2i 6] |
(A -B)=(3i - 2j) - (~i - 4j) =[ 4i+ 2] |
A+ B =422 +6% =[632]
A —B| =47 + 27 =[247

Oacn = tan"[—g]_ —71.6°=
1 2
g =tan 1[1]—

33, |A particle undergoes the lollowing consecutive displace-

ments: 3500 m south, 820 m northeast, and 150 m west,
What 15 the resultant displacements



P3.33  d; =(-3.50j)m

d; =8.20c0s45.0°i +8.205in 45.0° j = (5.80i + 5.80j) m

dy =(-15.0i) m

R=d, +d; +d; =(~150+580)i + (580 - 350)j = | (-9.20i + 230]) m

{or 9,20 m west and 2.30 m north)

The magnitude of the resultant displacement is

[R|=[R? + RZ =4[(-9.20) +(230)° =[048 m].
The direction is ¢ = arfmn[ 2.30 J:
—0.20 )

ﬂ'ﬂm viector A has x, y, and z components of 5,00, 120, and
— 4,00 units, respectively. (a) Write a vector expression lor
A in unit—vector notation, (b) Obtain a unit—vector expres-
ston for a vector B one fourth the length of A pointing
the same direction as A. (¢} Obtain a unit=vector expres-
sion for a vector G three times the length of A pointing in
the directon opposite the direction of A

P341 (a)  A=|B.00i+12.0j- 400k

=| 2.00i + 3.00j - 1.00k

(c) C=-3A =| —24.0i - 36.0j+ 12.0k

;
49, ,?,J' Three displacement vectors of a croquet ball are
shown m Figure P5.49, where |A| = 200 units, |B| = 4(.0

units, and |G| = 30.0 units. Find {a) the resultant in
unit=vector notation and (b} the magnitude and direction
of the resultant displacement.




P3.49 {a) R, =40.0c0s45.0°+30.0cos45.0°= 495
R, = 40.05in45.0°-30.0sin 45.0°+20.0 = 27.1

R=| 49,51 + 271

k)  [R|=y(495)" +(27.0)" =[564] K .

271

o=t 22 )-[B7] <

Figure P3.49

50. If A = (6.000 — 3.00j) units, B = {— 8.00i + 3.00j) units,

and € = (26,01 + 1905} units, determine g and & such
that aA + &B + C = (.

P3.50 Taking components along i and ] s we gel bwo equations:

G000 — 8.006 + 260 =10

and

—8.Ma + 3008+ 19.0 =0 .

Solving simultaneously,

a=5.00, b=7.00 |.

Therefore,

S500A 7008+ C=0.

5. |A person going for a walk follows the path shown in Fig,
P59 The total trip consists of four straight-line paths. Ad

the end ol the walk, what is the person’s resultant displace-
ment measured from the starting point?
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P3.59

d, = 100i

d, = -300j

d., = —150cos(30.0°)i — 150 sin(30.0°)j = —130i - 75.0j
d, = -200cos(60.0°)i + 200 sin(60.0°)j = ~100i + 173]

R=d, +d, +d; +d, =| (-130i - 202j) m

IR = /(-130) +(-202)° =

¢= tan'][%] =57.2°

0=180+¢=[ 237" |

FIG. P3.59



