I i i B il T - - -

A bullet of mass 30.0 gm travelling at 600 m/s penetrates 12.0 cm into a
block of wood. What average force does it exert on the block ?
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A bullet of mass 20.0 gm strikes a ballistic pendulum of mass 10.0 kg. The
centre of gravity of the pendulum is observed to rise a vertical distance
of 6.00 cm. The bullet remains embedded in the pendulum. Calculate the
initial velocity of the bullet
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ich of the following five statements are TRUE ?

gIn an inelastic collision both momentum and total energy are conserved
even if kinetic energy is not.

)In any kind of collision momentum is always conserved.

')A collision is said to be elastic if the colliding bodies do not stick
'together

)The ballistic pendulum is an example of a completely elastic collision.
)In any kind of colllslon kinetic energy is always -conserved.
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A force of 50 N acting on a 10-kg object changes its speed from 5.0 m/s
to 15 m/s in the same direction. Find the magnitude of the impulse given
to the object by the force.
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A 0.1-kg block is resting on a smooth horizontal surface. A 0.02-kg bullet
is fired into the block with a speed of 200 m/s. The bullet emerges (comes
out) from the block with a speed of 100 m/s. Calculate the loss in the
kinetic energy (of the bullet-block system) due to the collision of the
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Body A has a mass of 5 kg and a velocity of "+ 2*%i m/s. Body B has a mass
of 3 kg and a velocity of =~ 2*i m/s, where i is the unit vector in x-
direction. The two bodies collide head-on and the collision is completely
inelastic. Find the loss in kinetic energy due to the collision.
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Consider a collision between an isolated system of two particles. Which of
the following statements is TRUE in this case ?

C) The total linear momentum is always conserved.

B. The total kinetic energy as well as the total linear momentum are
both conserved if the collision is perfectly inelastic.

C. The total linear momentum is conserved only if the collision is
perfectly elastic. )

D. The total kinetic energy is conserved only if the collision is
perfectly inelastic '

E. The total kinetic energy is always conservead.
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A constant force accelerates a 5 kg object from a velocity of

( 2%i + 3*j ) m/s to a velocity of ( -2%i + 4%j) m/s in a time of t
seconds. Find the impulse acting on the object in this time (i and j are
unit vectors in the x and y directions, respectively). '
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C. It cannot be found because the time is unknown.
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A particle of mass m is scattered (deflected) Im
through 90 degrees in an elastic collision with :

a body of mass M=4*m, initially at rest (see :

figure). What fraction of its original kinetic - ,\so"
enerqgy does the particle lose 7 —>—a---Pr------

Solution in the last page
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a 0.030 kg _bullet initially travelling at 400 m/s penetrates 0.15 m into a
vertical wall. What average force (magnitude only) does the bullet exert
on the wall ? . ‘? T _ &E Q=M
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A 5.00 gram bullet is fired horizontally into a 3.00 kg wooden block

resting on a horizontal surface. The bullet remains embedded in the block

which is observed to slide 25.0 cm along the surface. If the coefficient of

sliding friction between the block and the surface is 0.200, £find the

initial velocity of the bullet. _ MV — )
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A body of mass 2-kg moving with wvelocity (i

- 3*J' )

m/s

collides

completely inelastically with another body of mass 1-kg having a velocity
(7*i - 6%j) m/s. Find the kinetic energy of the combined system after the

collision. (i and j are the unit vectors along the x-axis and y-axis,

respectively) Gmserw\t'wv\ ELF livear Mmomen N s A)
2(1-3)4 1 (F1—€]) = (VW&J
®) 37.5J t-34)+ =84 3)7/
= as

B. 42.5J C?L—VQ 3“&“‘*3(\{” =)V,
g. 222 g K=l (mima)V ’U}‘ “’D‘——Z{"‘/S

) ’ ! J &= q
E. zero Ay ca)(q+fb)= S PE3024f m)
A 4.0 kg object moving with a speed of 30.0 m/s

strikes a steel plate at angle of 45 degrees and @ ¥ N
rebounds at the same speed and angle (see
figure). Calculate the impulse (magnitude and
direction) delivered to the object.
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Two pendulums each of length 1 are situated as
shown in the figure. The first pendulum
(M1 = 100 gm) is released from rest and strikes
the second one (M2 = 300 gm). Assume that the
collision is completely inelastic and neglect
the mass of the strings and any frictional
effects. If d = 320 cm, how high does the center

of mass rise after the collision?
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A particle of mass m is scattered (deflected)
through 90 degrees in an elastic collision with
a body of mass M=4*m, initially at rest (see
figure). What fraction of itz original kinetic
energy does the particle lose ?

a. 0.3
B. 0.1
c. 0.2
D. 0.5

. 0.4
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