12rev 2
Answer Section

SHORT ANSWER

1. ANS:
The vectors must be perpendicular to each other.

PTS: 1 DIF: 1 OBJ: 3-2.2

2. ANS:
The baby’s resultant displacement will be oriented counterclockwise at angle 8 from the —x-axis, which is
west.

PTS: 1 DIF: 1I OBJ: 3-2.2
3. ANS:
resolving the vector

PTS: 1 DIF: 1 OBJ: 3-23

4. ANS:
the x-axis

PTS: 1 DIF: 1 OBJ: 3-23

5. ANS:
Zero

PTS: 1 DIF: I OBJ: 3-23
6. ANS:
projectile motion

PTS: 1 DIF: 1 OBJ: 3-3.1

PROBLEM

7. ANS:
16.2 m

Solution
Students should use graphical techniques. Their answers can be checked using the techniques presented in
Section 2.

d= J(m.n )+ (2.4 m)?

d= Jzﬂﬁm%ﬂ.smf‘

d =~} 262 m*
d=162m



PTS: 1 DIF: IIIA OBJ: 3-12
ANS:

2
5 Yplane

Given

Vwind = 00 km/h east = +60 km/h

Solution

180 kv + (60 kernfh) = —120 kenvh

wind ~

Y& —1Z0km'h
Ve —150kmh

E
3

4
VR=§vpl;m.e

PTS: 1 DIF: IIIA OBJ: 3-13
ANS:
62.0 m

Ay = —1.9% 10" m
= +78x10' m

7

Solution
Axy, = hx +hx, = (-19% 10 m)+ (78 x 100 m) =59 % 10" m

hod

Ay, =4y, =17Tm

d = [ﬁxm}z + (ﬁYrarj'z

d= J(ﬁxm)" +(hy,, )¢ = J(S.a x 100 m)*+ (1.7 % 10! m)*

d= «f3.5 % 10% m*+ 2.9 % 10% m*
d=~38x%x10° m?

d=62x10'm

PTS: 1 DIF: IIIA OBJ: 322
ANS:
2.5 km

Given
d; = 3.3 km at 45.0° north of west = 3.3 km at (180.0° — 45.0°) north of east



11.

12.

= 3.3 km at 135.0° north of east
d; = 3.4 km south =-3.4 km

Solution
hx, =d;cos &= (3.3 km)(cos 135.0°)

Ax, = (3.3 km)(-0.707)

fx; =-2.3km

by, = d, sin &= (3.3 km)(sin 135.0°)
fy, = (3.3 km)(0.707)

Ay, = 2.3%km

fix, = 0.0km

Ay, =-34km

iy, = o, + Axy =23 km+ 0.0km= -2 3km

hod

by, =0y, + 4y, =25 kn+ (34 kan)=-1.1km

d = [ﬁxm}z + (ﬁYrarj'z

d= (05 + (@) = JC230m) + (- 11 k)

.:£=«/'5.31-;::11%1.21«:1112
d=725km
PTS: 1 DIF: IIIB OBJ: 3-2.4

ANS:
148 m

Given
v; = 15 m/s at 30.0° above the horizontal

At = 6.30's
g = 9.81 m/s*

Solution
v;, = v;sm &= (15 mfs)(zn30.0% = 7 5 mfs

by = v ht+ 3@, (A)° = (75m/5)(6.305)+ 1 (-9 81 m/s%)(6.30 5)°
Ayp=47m—195m=-1458m

b= 148m

PTS: 1 DIF: IIIB OBJ: 3-33
ANS:
0.77



13.

14.

Given
Ffwﬁm- = 177N

Fp = 230 N
Solution
EFJJ=FN—F§ =1
F;,E=Fg

smax
Fs,:wax = Fappﬁed‘

Fs,max Fﬂwﬁm‘ 17

= T F 230 M

® E

PTS: 1 DIF: IIIB OBJ: 4-44
ANS:
39N

Given
m = 0.86 kg
M = 0.46

g = 9.81 m/s*

Solution
F'MJ,=FH—F§ =1

F:u=Fg
F?eet,a’:Fa;p'.ﬁed_Ff:D

F applied

Fo= i Fy = ey = g = (0.46)(0.36 kg)(2.51 mfs®) = 3.9N

Foppiiea = Fp =391

PTS: 1 DIF: IIIA OBJ: 444
ANS:

6.2 m/s

Given



15.

v, = 0m/fs
F,=430HN

&= 30.0°
d=76m
Fo=-50HN

g =981 m/s*

Solution
Wy =AKE

W = Fyad = (Fy sin6- 7 )d

AKE=KE,—KE = mv,* —0=3mv,

F,=mg
g

M=
g

2dg(F, sin 6+ F )

P

(2)(5.0m)(9.81 m/s™)[ (43.0 M) (sin 30.0°) + (=5.0) ]

430N
(23(5.0m)(9.81 m/s*I[16.5 N]
430N

38111
vy =162 s
PTS: 1 DIF: 1IIC OBJ: 5-2.3
ANS:
11.2 m/s
Given
h=641m
g =981 mfs*

Solution



16.

17.

1 2
Fmv,” = mgh

Vo= af2gh = J[Ej[?.%ln‘v’sj][ﬁ.-ﬂllm)
v, =+l 126 m*/fs*
kil

V= 11.2mis

PTS: 1 DIF: 1IB OBJ: 5-3.3
ANS:
F08 kg e s downward

Given
m="560Lkg

fp=129¢
Py = koo mfs upward

g = 9.31 mis* downward = -9.81 m/s*

Solution

F - mg = (56.0kg) (—9.31 mfszj — —549 N = 549 N downward
Fit=Ap=pg-p;

Pg = Fit+p;= (-549 N)(1.295) + (0 kge mis) = ~T08 kge mfs
ps = 708 kgemfs downward

PTS: 1 DIF: MIC OBJ: 6-14
ANS:

3
1.2x 10 N upward

Given

m="560Lkg

vy = 13.9mfs downward; v, = -13.9m/s
vy = 0mfs

N =0.65s

Solution

-v;)  (56.0%g)[(0mfs) - (139 m/s)
%=M(vf PJ=( o)l(om S]=1.2><1D3N
At At 0.65 5

e

F=12x10° Nupward



PTS: 1 DIF: IIIB OBJ: 6-14



