Review

Chapters
7-9



1. A 0.50 kg block slides down a frictionless 30° incline, starting from rest. The work
done by the net force on this block after sliding for 4.0 s 1s:
A) 371
B) 201
C) 0J
D) 491

E) 967
300

a=0sin30=4.9m /s’
v =at =4.9x4=19.6m/s

W . =AK =K, —K, :%mvz :%0.50x19.62 =96



2. A person lifts a 0.40 kg cup of water 0.64 m vertically up at constant velocity of 1.2
m/s. The work done on the cup of water by him 1s:
A) 2517
B) 5017
C) 307
D) 01J
E) -251]

W, =mgd =0.40x9.8x0.64=2.5]



3. A man pushes a 50 kg crate a distance of 5.0 m upward along a frictionless slope that
makes an angle of 30° with the horizontal. His force 1s parallel to the slope. The
. ~ . ., . .
acceleration of the crate 1s 1.5 m/s™ and 1s directed up the slope. The work done by the
mar 1s:

A) 280017 y’ <
B) 1600 ] ¢

C) 20007
D) 3000 ] 30
E) 23007 ek 0

F —mgsin30=ma
F=m(gsin30+a)=50(4.9+1.5)=320N
W_ =Fd =320x5.0=1600J



4. A 20 N force acts horizontally on a 2.0 kg box mitially (t = 0) resting on a frictionless
floor. The rate at which this force 1s domng work att = 2.0 s 1s:

A) 600 W
B) 80 W
C) 400 W
D) 100 W
E) 200 W I: 20
2
a=—=—=10m/s
m 2

V=at =10x2.0=20m /s
P=Fv =20x20=400W



. A ball dropped from rest reaches a speed of 3 m/s just before 1t hits the ground. If the
same ball 1s thrown downward from the same height with a speed of 4 m/s, its speed
just before hitting the ground 1s
A) Sm/s
B) 6m/'s
C) 7m/s
D) 10m/s
E) 4m/s

W, =AK =K, —K, ==mv*-0==m x3° =4.5m

W,,=AK =K, —K; ==mv,*—=mv,> ==m xv —me42:0.5mv2—8m

ng :W92
4.5m =0.5mv ° —8m
12.5=0.5/"°

V=5m/s



6. A varyimg force Fy acts on a particle of mass m = 2.0 kg as shown 1n Figure 1. Find the
speed of the particle at x = 8.0 m, 1f the kinetic energy atx =015 9.0 J.

A) 5.0m/s F(N)

B) 7.0m/s

C) 6.0m/s 10 \

D) 4.0m/s B I .

E) 3.0m/s 2 N Al
e

Figure 1

W =10x4+410x2—-310x2=40J
W =AK =K, - K, :>4O=%mv2—9.0
120xv?=49=v =7.0m/s



7. A 0.50 kg block 1s attached to an 1deal spring with a spring constant of 80 N/m rests on
a horizontal frictionless surface. The spring 1s stretched 4.0 cm longer than 1ts
equilibrium length and then released. The speed of the block when it passes through
the equilibrium point 1s:

A) 0.71 m/s
B) 1.0 mvs
C) 1.5 m/s
D) 033 m/s
E) 051 m/s

2 2
\' m 0.50




8. A 0.75-kg block slides on a rough horizontal table top. Just before it hits a horizontal
1deal spring its speed 1s 3.5 m/s. It compresses the spring 5.7 cm before coming to rest.
If the spring constant 1s 2600 N/m. the coetficient of kinetic friction between the block
and the table 1s:

A) 052
B) 0.65 : _—
C) 1.0 Q00RO [m] i
D; 0.88 7
E) 041 G
et S5 .
0000007070450
«— ¥ —»
_E =1kx?’=imv‘’=-—
E. —E. =2kx“—3mv*®=—g mgx




9. Sphere A has a mass M and 1s moving with speed 10 m/s. It makes a head-on elastic
collision with a stationary sphere B of mass 3M. After the collision the speed of B 1s:
A) 2.0m/s
B) 5.0ms
C) 1.0ms
D) 4.0m/s
E) 6.0m/s

) - Z2my
Var = Vi
) my, =i,

V = 2xM xlO:%x10:5.0m/s

M +3M




10. The two pieces of uniform sheets made of the same metal are placed in the x-y plane
as shown m Figure 2. The center of mass (Xcom. Veom) Of this arrangement 1s:

A) (1.0,-1.0) em O 3(103) y (cm)
B) (-2.0,2.0) cm —
C) (-0.75,0.75) cm 200) | . —
D) (0.50.-050)em i S — R N O
E) (-0.50,0.50) cm O - ot
3(-3.0,-1.0) -
Figure 2
m. X. — _
Xcom=z X _3x10+2x0+3x(-30) 60 _ .
M 3+2+3 8
m.vy. _
y _ MY 3x3.0+2x0+3x( 10) 60 _ e
M 3+2+3 8

COM s at (—0.75,0.75)cm



[ 1. A 0.50kg ball moving at 2.0 m/s perpendicular to a wall rebounds from the wall

at 1.4 m/s. The impulse on the ball 1s: —
A) 1.7 N s away from wall
B) 0.30 N - s away from wall
C) 0.30N s toward wall before
D) zero

E) 1.7 N s towards the wall |

after «—0O
O—>

taking +ve x —axis to be toward the wall :

p. =mv; =0.50x2.0i =1.0i N 5

P, = mv s =0.50x(-1.41)=-0.71 N s
Ap=p; —p;, =-0.71 =101 =-1.71 N .S

here the —ve sign means away from the wall.



2. An object of 12.0 kg at rest explodes into two pieces of masses 4.00 kg and 8.00 kg.
The velocity of the 8.00 kg mass 1s 6.00 m/s in the positive x-direction. The change 1n
the kinetic energy 1is:

A) 4801
B) 54.01] 6.00 m/s

C) 2907 ?
D) 43217 Q — Q Q_'

E) 1547 490K8  5o0rg

A

12.0 kg

8x6=4xv =v =12m/s Iin —ve X —direction
K. =0

K, =ix4x12°+1x8x6°=288+144=432]
AK =K, —K. =432
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