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1. (d)
2. (a)
3. (d)
4. (b)
5. (1) (¢) (i1) (a)
6. (b)

A adl) Jo o4 sl dlind Ay

7. (b) Pulling up on the rope decreases the normal force,

which, in turn, decreases the force of kinetic friction.
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1. (a) (6.00i +15.0 j) N (b) 16.2 N
3.(a) (2,50 +5.00 j) N (b) 5.59 N

5. (@ 153 m (b) 240 N forward and
upward at 5.29° with the horizontal

7. (a) 3.64 x 10" N (b) 8.93 x 10% N is
408 billion times smaller

9. (a) force exerted by spring on hand, to
the left; force exerted by spring on wall, to
the right (b) force exerted by wagon on
handle, downward to the left; force exerted
by wagon on planet, upward; force exerted
by wagon on ground, downward (c) force
exerted by football on player, downward to
the right; force exerted by football on
planet, upward (d) force exerted by small-
mass object on large mass object, to the left
(e) force exerted by negative charge on
positive charge, to the left (f) force exerted
by iron on magnet, to the left.

929

AN gadl) e A A 8N Jiluall Al

” (a)t=\/% 0 @ = ©x

(d) a =N (F/m)* + g*

13. (a) 5.00 m/s® at 36.9° (b) 6.08 m/s* at
25.3°

15. () 15.0 Ib up (b) 5.00 Ib up (c) 0

17. (a) 3.43 kN (b) 0.967 m/s horizontally
forward

19. (a) P cos 40° - n = 0 and P sin 40° - 220
N=0;P=342Nandn=262N (b) P-n
cos 40° - (220 N) sin 40° = 0 and n sin 40 -
(220 N) cos 40° =0; n =262 N and P = 342
N

(c) The results agree. The methods are of
the same level of difficulty. Each involves
one equation in one unknown and one
equation in two unknowns. If we are
interested in finding n without finding P,
method (b) is simpler.
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21.
(b) 2.54 m/s? (c) 3.19 m/s
(@) 3 -
» T, T,
9.80 N
(b) 613 N

27. 8.66 N east

29. (a) 646 N up (b) 646 N up (c) 627 N up
(d) 589 N up

100

31. (a) T, = 79.8 N, T, = 39.9 N (b) 2.34
m/s?

33. (@) Fx>19.6 N (b) Fy<-78.4 N
(c)

a, (m/s?)
+10

/

/

/

F,(N
7 x (N)

+100

/|
/

/-

35. (a) 706 N (b) 814 N (c) 706 N (d) 648
N

37. 1.76 kN to the left
39. (a) 0.306 (b) 0.245
41.(a) 1.11s(b) 0.875 s

43. (a) 1.78 m/s® (b) 0.368 (c) 9.37 N (d)
2.67 m/s
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45.37.8 N
(@) A2
Et
47 f, < T itlmz—bﬁsm
fk2
118N
Y 176N

(b) 1.29 m/s? to the right (c) 27.2 N
49.6.84 m
51.0.060 0 m
2

U

2urg

53 (@) a= —pe (b) d=

101

55

=1
et

e
£

| Z0T

B)F(C)F-P )P (e)m: F-P=ma,;
m,: P = mja

) a = F— pymg — pomog
my + mo |
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A all yignt (il waldd) gial) i) :uiﬂ\ 3aad)
57 (a) 250 N 59
250 N T
S
/;.\.: “/
. (b) 2.00 m/s? to the right (c) 4.00 N on my, 6.00
N right on m,, 8.00 N right on m3 (d) 14.0 N
n 160 N between m; and my, 8.00 N between m, and mj
! (e) The m, block models the heavy block of
n

320N

(b) 0.408 m/s2 (c) 83.3 N

480 N

wood. The contact force on your back is
modeled by the force between the m, and the
ms blocks, which is much less than the force F.
The difference between F and this contact force
is the net force causing the acceleration of the
5-kg pair of objects. The acceleration is real
and nonzero, but it lasts for so short a time that
it is never associated with a large velocity. The
frame of the building and your legs exert
forces, small in magnitude relative to the
hammer blow, to bring the partition, block, and
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you to rest again over a time large relative to
the hammer blow.

61 (a) Upper pulley:
AT,

T5
(b) Mg/2, Mg/2, Mg/2, 3Mg/2, Mg (c) Mg/2
63. (b) If 6 is greater than tan™ (1/py),
motion is impossible.

65. (a) The net force on the cushion is in a
fixed direction, downward and forward making

angle tan™ (F/mg) with the vertical. Starting
from rest, it will move along this line with (b)

Lower pulley:

103

increasing speed. Its velocity changes in
magnitude. (c) 1.63 m (d) It will move along a
parabola. The axis of the parabola is parallel to
the line described in part (a). If the cushion is
thrown in a direction above this line, its path
will be concave downward, making its velocity
become more and more nearly parallel to the
line over time. If the cushion is thrown down
more steeply, its path will be concave upward,
again making its velocity turn toward the fixed
direction of its acceleration.

67. (M + my + my)(myg/my)

69. (a) 30.7° (b) 0.843 N

71. 720N

73. (a) 0.931 m/s® (b) From a value of 0.625
m/s® for large x, the acceleration gradually
increases, passes through a maximum, and
then drops more rapidly, becoming
negative and reaching -2.10 m/s® at x = 0.
(c) 0.976 m/s® at x = 25.0 cm (d) 6.10 cm
75. (a) 4.90 m/s* (b) 3.13 m/s at 30.0°

below the horizontal (c) 1.35 m (d) 1.14 s
() The mass of the block makes no
difference.
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