f':‘_\__fﬁ'—“—g_» Ti_,x M3+N+T+ﬁ Ma, —ﬂyﬂ/\/(')

| _ ~fe =Ma () L
Mg mg ‘Lc" ‘ OY\ N ;\3~ (2) (’Elz’Til“T

+ . A mass M = 5.6 kg on a horizontal table is pulled by a horizontal string

that passes over a frictionless pulley to a free-hanging mass m = 3.4 kg. The
coefficient of friction between M and the table is 0.28. The acceleration of

M is mfg + T

a) 3.7m/s? ‘ ‘ .
@ 2.0 m/sz | oy: T- mS - ma (") f (5)
9 22wl From (2)ond (4): a(M+m ;/”3
e) 0:49 m/s? From (5) and (') oA mg_;&' m;ﬁ——g

M+m 7\ M+ m
. A 50-kg box is placed in the bed of a truck. The coefficient of friction F (3)
.- between the box and the truck bed is 0.54. If the truck is traveling at 87 Fom

km/ h (=54 mph) then calculate the minimum distance the truck can stop
in without the box sliding into the cab. Assume that the truck changes its

velocity at a constant rate. 7{, N > 7 . /V + /’ m ﬂ, 7[' /“ M ( i
a) 99m z M > ) | )Y
b) 1.4x10°m ‘ - ooxt fe=ma
) 55m 2 mg *&»T 0y: Nemg =< (3)
d) 12x10°m . - M
eg 2.8 x 10%m <~ Fron ()-(3)0 @=/] o
U_;:O \/;[z:V{z*o?,aAX — AX :I‘&/:;’?_,L—
Two skiers start at the top of a hill as the same place (P1) and finish at the ' /M 3

bottom of the hill, also at the same place (P2). Skier A takes a straight,
smooth route to the finish whereas Skier B takes a curvy, bumpy route to
the finish. If you assume that friction is negligible, which of the following
statements is true?

Skier A has the same speed as skier B at the finish.

b) Skier B has the greater speed at the finish.

c) Skier A has the greater speed at the finish because the route is
straight.

d) Skier A has the greater speed at the finish because the route is
smooth.

e) Skier A has the greater speed at the finish because the route is both
straight and smooth.




Fa-ts
EazUs=mg

|
4. A Blackhawk helicepter-is winching up an injured soldier from a danger
zone. The soldier and his kit have a mass of 150 kg and are pulled yp 51 m
in the air at a steady rate. If it takes 30 s to pull the soldier up, how m'uch4
'power has been used by the helicopter’s winch engine (assume no power

losses in the engme)':\j\ \A/ = A U m9 A ”)

@& 250w ggb 50k )/9.83"2(5'm)
c) LOkKW ot P= -——— — .7
d 2.7kW ! \ at At 20<

e)

5. A block of mass m is pushed up against a spring, compressing it a distance
x, and is then released The spring projects the block along a frictionless
horizontal surface, giving the block a speed v. The same spring projects
a second block of mass 4m, giving it a speed 3v. What distance was the
spring compressed in the second case?

a) X E'—E‘F

SR VA Y (*W (3v)*
d) 4x. 9 39, 3 -
6x | :

X6><

6. See Flg A below. Release mass m on a string from rest at point A. As it
passes the lowest point B, the tension in the string is

string. o =T 5 (at point RB)
. mo =T +mg (af poi

(R) a) impossible to determine; the answer depends on the length of the

~—r

z 2m

Fa- my? @ 2me )

B’Kg""——" d) 3mg : A-=0, -2L" F - T %

¢ - < rom ; T=m
2 R°2‘ e) None of these is correct. R ( ) ) 3
‘ |

m\—}— = '“3'1

2 An astronaut lands on an earthlike planet and drops a small lead ball with

15 = ’ ﬁ (1) a mass of 76.5 g from the top of her spaceship. The point of release is 18 m

above the surface of the planet and the ball takes 2.5 s to reach the ground.
The astronaut’s mass on earth is 68.5 kg Her weight on the planet is

a) 69.0 N . g__ |
M 395N h

C) 670 N /\ _ 2)‘\ _ ,,‘2,(|3M) 5;6 m
d) 990N | (3’ 12 Jas5s)? = s*
) 1.02kN ¢ (453)

™3 :<5‘76§1>(58-5H3\ ~39sN

2.1 kW ‘, e o _. i45kw

T gl g




10.

11.

If the only forces acting on a 2.0-kg mass are F1 = (3i-8j) N and Fy = (5i
+'3j)'N, what is the magmtude of the acceleration of the particle?

a) 1.5111/8 ma’ Fl F %I 8 "'5( 1'3 gl’. - J
b) 65m/s? - 2kg S -
4.7 m/s? A _ . alm
Cg)) 9.4 m/s’ ( )CL 8( -5, —>» 0 =<4L - SJ)SZ |
e) 7.2m/s '@‘ = \]4 +(3 5) =47 _SZ

See Fig. B below. The horizontal surface on which the objects slide is
frictionless. If M = 2.0 kg, the tens1on in string 1 is 12 N. Determine F. ' \

a) 25N m: Ma-=T, ox: Ma-=T, (4l
‘ 20 N - - = ' a?/Ma’; T’T (2)
c) 30N My @M)a =T +T, Cx: e
3 N W)z - Fo7  ov amsFT 0
e) 40N mg: (aM)a F+T

From (1-(3): F= 2T, =3-1aN=aoN
See Fig. C below. A roller-coaster car has a mass of 500 kg when fully
loaded with passengers. The car passes over a hill of radius 15 m, as shown.
At the top of the hill, the car has a speed of 8.0 m/s. What ls the force of
the track on the car at the > top of the hill? U?

a) 7.0kN up N + m9 mQ« e R
b) 7.0 kN down

I

c) 2.8 kN down oY: mﬁ f\/, W\C)vc .
Q i Tomig-a -mig - | <2 3kN - (op)

When a car goes around a circular curve on a level road,

a) no frictional force is needed because the car simply follows the road.

b) the frictional force of the road on the car increases when the car’s
speed decreases.

@ the frictional force of the road on the car increases when the car’s

speed increases.

d) the frictional force of the road on the car increases when the car
moves to the outside of the curve.

e) there is no net frictional force because the road and the car exert
equal and opposite forces on each other.




12.

13.

14.

l
The force an ideal spring‘exerts on an object is given by F, = —kx, where
x measures the displacement of the object from its equilibrium (x = 0)

position. I f k = 60 N/m, how much work is done by this force as the object
moves from x = -0.20 m to x = 07 .

@)) o W- kx (60 ) ( 02’") - 1,97
c) +247J -
d) -2417 ' F o
&) +3.61 ' -
~am X

The speed of a 4.0-kg object is given by v = (2t) m/s, where t is in 5. At

what rate is the resultant force on this object doing work att =1s?

o aw W [Fde dw-Fede V-
F.7 -GN ) NVl 2

b) 40 W

c) 32W _ dW dr
d) 56W Rafe - at -F-

©wow IFl- hm\ 41«3)( w) -gN

See Fig. D below. The horizontal surface on which the block slides is
frictionless. The speed of the block before it touches the spring is 6.0 m/s.
How fast is the block moving at the instant the spring has been compressed
15 cm? The sprlng constant k is 2.0 kN /m and the mass of the block is 2.0
kg.

@ 3.7m/s . E E,f

b) 4.4m/s

)
c) 49m/s E = VY\\/
d) 54m/s ! Q/
e) 14m/s

Fooomy k)
—TF ry c’z |

s oot
U - U @x)l—»(é%)—-————fiﬁff"“ C'\Wt

7= dr
ot

<




15.

See Fig. E below. A 0.04-kg ball is thrown from the top of a 30-m tall

building (point A) at an unknown angle above the horizontal. As shown in
the figure, the ball attains a maximum height of 10 m above the top of the
building before striking the ground at point B. If air resistance is negligible,
what is the value of the kinetic energy of the ball at B minus the kinetic

energy of the ball at A (Kg — K4)?
Eg

_1122JJ EA
0 Fa = K tUs
3217 ‘
Fe = Kg+Us | .
-— | — ’ - , | -
Some possibly useful information: KB KA B LA LB mﬁ H

E e 140 e Ly - Kn =001k (2.3 =) (s0m) - 129

W

n

(]

. [oPNe)
N N’ N’




m,
\\M

labeled “2” and “1”, again from the left, and F is the force at the right of the figure)

Figure C (Problem 10)

Figure D (Problem 14)

Figure E (Problem 15)

(o]
masscs ar

s

Figure B (Problem 9) (the

|

< .
e, from the left, M, 2M and 2M, the strings are

¢




