Chapter 7
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A block of mass 2.50 kg is pushed 2.20 m along a friction-
less horizontal table by a constant 16.0-N force directed N
25.0° below the horizontal. Determine the work done on &
the block by (a) the applied force, (b) the normal force O™
exerted by the table, and (c) the gravitational force.
(d) Determine the total work done on the block.

Solution L—d —

(a) W = FAr cos 8 =(16.0 N)(2.20 m)cos25.0°=| 31.9 ]

(b), (c) The normal force and the weight are both at 90° to the displacement in any time interval.
Both do | 0 | work.

(d) ZW:31.9]+0+0: 319]
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4. A raindrop of mass 38.35 X 107° kg falls vertically at con-
stant speed under the influence of gravity and air resis-
tance. Model the drop as a particle. As it falls 100 m, what

is the work done on the raindrop (a) by the gravitational
force and (b) by air resistancer

Solution
(a) W = mgh = (3.35 107 )(9.80)(100) J =| 3.28 x10~* ]
(b) Since R = mg , Wair resistance —3.28 x 10_2 ]

54 A shopper in a supermarket pushes a cart with a force of
35.0 N directed at an angle of 25.0° downward from the
horizontal. Find the work done by the shopper on the cart
as he moves down an aisle 50.0 m long.

Solution

The component of force along the direction of motion is

Fcos&=(35.0 N)cos25.0°=31.7 N..

The work done bv this force is

W = (Fcos )Ar = (31.7 N)(50.0 m) =| 1.59 x 10° |
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5. Vector A has a magnitude of 5.00 units, and B has a magni-
tude of 9.00 units. The two vectors make an angle of 50.0°

with each other. Find A- B.
Solution

A=0500; B=9.00; 6=>50.0°
A-B=ABcosf= (5.00)(9.00) cos50.0°=| 28.9

7. Z(‘ﬁ" Aforce F = {Gi - Qj) N acts on a particle that under-

goes a displacement Ar = (3i + j) m. Find (a) the work
done by the force on the particle and (b) the angle be-

tween F and Ar.
Solution
W=F-Ar=F x+ Fyy = (6.00)(3.00) N-m+ (—2.00)(1.00) N-m=|16.0]

F-Ar 16 T

6=cos™! — cos ™!
( FAr ] \/((6.0{])2 +(-200)%)((3.00)” + (1.00)?)

10. ForA=8i +j — k, B = —i + 2j + 5k, and C = 2j — 3k,
find C+ (A — B).

Solution
A~ B =(3.00i+j - k] (~i+2.00j+5.00k]
A -B=4.00i- j—6.00k
C-(A—B)=(2.00j-3.00k)(4.00i - j—6.00k) = 0+(~2.00)+ (+18.0) = 16.0
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9. Using the definition of the scalar product, find the angles
between (a) A= 31 - 2] and B = 41 4J, (b) A=
—91 + 4J and B = 3i — 4j + 2k (c) A= i— 2j + 9k and

= ?;J + 4k.

@  A=23.00i-2.00j

6=cos™" A-B_ cos ! 12045800 _ 11.3°

B = 4.00i — 4.00j AB |/(13.0)(32.0)

®)  B=3.00i—4.00j+2.00k
AB  -6.00-160

2 A cosf@= = =| 156
A =-2.00i+4.00j AB \/(20.0)(29.0)

=| 82.3°

(©  A=i-200j+200k ,_ COS—I(A ‘B ] _ CDS1( —6.00+8.00 J

. . v/9.00 -4/25.0
B =3.00j+ 4.00k

12. The force acting on a particle is F, = (8x — 16) N, where
x is in meters. (a) Make a plot of this force versus x from
x =0 to x = 3.00 m. (b) From your graph, find the net F, (N)

work done by this force on the particle as it moves from

x=0to x=3.00 m.
Solution
= (8x—16) N

(a) See figure to the right

o W - —(2.00 1112)(16.0 N) |, (100 111)2(8.00 N) 307
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24. A 0.600-kg particle has a speed of 2.00 m/s at point @ and
kinetic energy of 7.50 ] at point ®. What is (a) its kinetic
energy at @? (b) its speed at ®? (c) the total work done
on the particle as it moves from ® to ®?

Solution

(a) Ky= %(0.600 kg)(2.00 m/s)2 =11.20]

1, 2K, [(2)(750)
J— T = K T = =
by omep=Kgrop =y 0.600

=|5.00 m/s

(c) ZW:AK:KB—KA:% m{og —05)=750]-120]=[630]

L=

26. A 3.00-kg object has a velocity (6.00§ - Q.O{Jj} m/'s.
(a) What is its kinetic energy at this time? (b) Find the
total }vork dope on the object if its velocity changes to

(8.001 + 4.00j) m/s. (Note: From the definition of the dot
product, v* = v+v.)

Solution

v; =(6.00i- z.oo'j) = m/s

(a) = v’ = /40.0 m/s

Kszzma 2(3 00 kg)(40.0 m*/s”|=[60.0 ]

() v, =800i+4.00j
v} =v;-v; =640+16.0=80.0 m*/s’

B 1 5 5\ 300 -
AK—Kf—KI-—Em(Jf—ui)——(800) 60.0=]60.07]
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