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9)

Since the acceleration of the box is constant. use Eq. 2-12b to find the distance moved. Assume that
the box starts from rest.

d=x—x,=vi+iar =0+1 [2,0111?,553)(?,05}3 =49m
Then the work done in moving the crate is found using Eq. 7-1.
W = Fd cos0° =mad = (G.Okg}(i.(}m/s: )(49m) ={5907

14)
(a) See the free-body diagram for the crate as it 1s being pulled. Since the AX
crate is not accelerating horizontally. F, = F, = 230N. The work done to P E
move it across the floor is the work done by the pulling force. The angle -— —
between the pulling force and the direction of motion 1s 0°. Use Eq. 7-1. Y —
= m
W, =F,dcos0°=(230N)(4.0m)(1)=|9207J Fy l g
(b) See the free-body diagram for the crate as it is being lifted. Since the crate is not Ay i:"P
accelerating vertically, the pulling force is the same magnitude as the weight. The
angle between the pulling force and the direction of motion is 0°.
W, = F,d cos0’ =mgd =(2200N)(4.0m) = 88007 g
L ]
16)

Use Eq. 7.4 to calculate the dot product.
AB=A4B +AB +A4B =(2.0x")(11.0)+(-4.0x)(2.5x) +(5.0)(0) = 225" - 10’

=[12+7

17)

Use Eq. 7.4 to calculate the dot product. Note that i=li+ Dj +Ok. :i: 0i + li+ Ok, and
k =0i+0j+ k.
V=) + ()7, + (). =v,  pV=(0)7 +(1)7,+(0)V. =7,

|.I d

k-V=(0)7, +(0)7, +(1)¥. =V,



21)

If A is perpendicular to B. then A«B =0. Use this to find B.
AB=4B +4B =(30)B +(1.5)B =0 — B =-2.0B,

Any vector B that satisfies B, =—-2.0B, will be perpendicular to A. For example. B = 1.5i - 3.0:i .

27)

Note that by Eq. 7-2. the dot product of a vector A with a unit vector B would give the magnitude

of A times the cosine of the angle between the unit vector and A . Thus if the unit vector lies along
one of the coordinate axes, we can find the angle between the vector and the coordmnate axis. We
also use Eq. 7-4 to give a second evaluation of the dot product.

Vei= Veosl =V, —

N . 4 . 20.0
6, =cos” —~ =cos — = = CO0s - - = =|52.1
4 \/Iﬁ‘+K,T+P:‘ J(:o.{})‘+(32.0}‘+(—14.0}‘
v, 22.
g, = cos” L =cos” - - = =
4 J{zo.o}' +(22.0)" +(-14.0)
V. —14.0
8. =cos” —==cos” - - =
4 J(:o.ﬂ)‘+(32.0)‘+(—14.0)‘
35)
The force exerted to stretch a spring is givenby F__, =/Ax
(the opposite of the force exerted by the spring. which is o

giveﬂ b}.-' _F = —,ﬁ“‘\ "’%_ gl'ﬂph Df Fm V5. X -\-'\'-ill be a Force

straight line of slope & through the origin. The stretch from .
x; to x7. as shown on the graph. outlines a trapezoidal area. 1
This area represents the work.

W =3k +kx,) (x5, —x ) =3k (x + x,) (x, - x)

X X3
Stretch distance

=4(65N/m)(0.095m)(0.035m) ={0.117J

40)

The work done will be the area under the F, vs. x graph.
(@) From x=0.0 to x =10.0m. the shape under the graph is trapezoidal. The area is

W =(400N)$(10m+4m)=|28007|.
() From x=10.0m to x =15.0m. the force is in the opposite direction from the direction of

motion. and so the work will be negative. Again. since the shape is trapezoidal. we find
W =(-200N)5(5m+2m)=-7007.

Thus the total work from v+ =0.0 to x=15.0m 1s 2800 J—700J=|210017]|.




45)

Integrate the force over the distance the force acts to find the work.
1.0m
I Fdx = | Tn’.x = _.4\/_‘ :2 2.0Nem" ]{1.123l111)1"2 =14.0J
X

Note that the work done 1s finite.

47)

Since the force 1s of constant magnitude and always directed at 30° to the displacement. we have a
simple expression for the work done as the object moves.

finizh finisk finich -
J- chf— | Fcos30° ¢ = F cos 30° | df = Fcos30°7R = \EEFR

63)

(a) The angle between the pushing force and the displacement 1s 32°.
W, = F,dcos@=(150N)(5.0m)cos32°=636.0T = 6407

(b) The angle between the force of gravity and the displacement is 122°.
W, = Fd cos 8 =mgd cos & = (18kg) (9.80111/32) (5.0m)cos122°=—-467.47 =|—-4707

(¢) Because the normal force 1s perpendicular to the displacement, the work done by the normal

force 1s @ .

(d) The net work done is the change in kinetic energy.

=W, +W_+ W, =AK —I.iﬂf %nnf —
6%6[}.] 467—’”} -
=(4.3m/s

(18kg)

89)

(@) The work done by gravity 1s given by Eq. 7-1.
W, = mgd cos(90—-8) = (85kg) (9.801117/52 )(250m)cos86.0°

=1.453x10°T ={1.5%10%J

(b) The work is the change in kinetic energy. The initial kinetic energy

1s 0.
. fzw. (1.453x10° J]
W_=AK=K,-K=<mv — v, = & = 18m/s
G £ R L N " \/ 85ke /




