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Problem Set: Sistem Partikel

1) Find the center of mass, the velocity of the center of mass, the linear momentum, and the kinetic energy of
the following system:

m1 = 1kg, r1 = î+ 2ĵ + 3k̂, v1 = 2̂i+ 3ĵ

m2 = 2kg, r2 = î− ĵ + k̂, v2 = 2ĵ + 3k̂

2) Consider the following three particles:

m1 = 1kg, r1 = 2t2î+ 3tĵ + 4k̂

m2 = 3kg, r2 = (1 + t2)̂i+ (2 + 5t)ĵ

m3 = 5kg, r3 = (1 + 2t2)̂i+ 4t2k̂

Calculate the following at t = 0 and f = 10s. (a) The position of the center of mass, (b) the velocity of the
center of mass, (c) the linear momentum, and (d) the kinetic energy of the system.

3) Find the velocity and acceleration of the center of mass of a system consisting of the following two objects at
t = 0 and t = 10s.

m1 = 2kg, r1 = 2̂i+ 3tĵ + 4t2k̂

m2 = 4kg, r2 = t2î+ 5ĵ + 6t3k̂

4) A projectile of mass m is fired with a velocity of 50 m/s at an angle of 60◦ with the horizontal. At the
top (maximum height), it explodes into two fragments, creating an additional energy E, with the result that one
fragment is observed to be moving directly upward. What is the direction of the other fragment? Calculate the
velocity of both fragments.

5) A projectile of mass M(= m1 + m2) is fired with velocity v making an angle θ with the horizontal. At the
top it explodes into two masses, m1 and m2, creating an additional energy E. Show that the two fragments strike
the ground at a distance apart equal to
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6) A neutron of mass m, moving with velocity v collides with an atomic nucleus of mass m2 at rest. Calculate
the maximum fractional loss in kinetic energy of the neutron if the atomic nucleus is (a) hydrogen, (b) carbon,
(c) iron, and (d) lead.

7) A particle of mass ml and velocity v1i collides with a particle of mass m2 moving with velocity v2i exactly
in the opposite direction. If, after collision, mass ml leaves at an angle θ1 with the initial direction, what is the
value of v1f?

8) A particle of mass m1 moving with velocity v0 collides elasticity with a particle of mass m2 at rest. At what
scattering angle will be momentum of the mass m1 be half its initial value? What are the restrictions in terms of
m1/m2?

9) A billiard ball of mass m collides with an identical ball at rest. After collision, the two balls leave at angles
θ with the initial direction. Prove that for this to happen the two balls have a rotational kinetic energy of
[1 − (cos−2θ)/2]Ki, where Ki is the initial kinetic energy. Assume that there are no frictional losses in energy.

10) Consider a perfect elastic collision between two balls, one of mass m and the other of unknown mass, each
moving with a speed v0 but in opposite directions. After collision, the ball of unknown mass comes to rest.
Calculate the unknown mass and the velocity of the ball of mass m.

halaman 1dari 1



FI2104 Mekanika B K-01
Sem. 3 2017/2018

Dosen: Agus Suroso

11) A ball of mass m with energy E strikes a ball of mass M at rest. After collision, the ball of mass m is
scattered at an angle of 90◦ from its original direction. Calculate the energy of mass M after collision.

12) A particle of mass m1 moving with velocity v1, collides with a particle of mass m2 moving with a velocity
v2, both having the same initial kinetic energy. Find the conditions in terms of v1/v2 and ml/m2 so that mass
m1 is at rest after collision.

13) A particle of mass m moving with velocity v0 collides with a mass M moving in the opposite direction. After
collision, the mass m has velocity v0/2 and moves at right angles to the initial direction, while mass M moves in
a direction making an angle of 30◦ with the initial path of m. Find the ratio m/M .

14) Show that the loss in kinetic energy when two objects collide is 1
2µV

2(1− e2), where µ, is the reduced mass,
V is the relative speed before collision, and e is the coefficient of restitution.

15) A particle of mass ml moving at right angles to mass m2 collides as shown in figure below. Calculate the
velocity of each particle after collision, assuming that the coefficient of restitution is 0.4, m1 = 3 kg, m2 = 2 kg,
v1i = 2 m/s, and v2i = 3 m/s.

16) Consider the situation shown in figure below. Ball A of mass 2m is raised to a height of h so that its string
makes an angle of 45◦ with the vertical, and it is then let go. To what height will ball B of mass m rise if the
coefficient of restitution is 0.5?

17) A ball of 1-kg mass moving with a speed of 2 m/s strikes a wooden bar of 2-kg mass moving to the right,
with a center-of-mass velocity of 1.5 m/s, as shown in figure below. If the coefficient of restitution is 0.4, and
the plane is which this collision takes place is smooth, calculate the following quantities just after collision: (a)
velocity of the ball, and (b) linear velocity and angular velocity of the bar.
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18) A neutron in a nuclear reactor moving with an initial speed of 120 m/s collides with a deuteron (heavy
hydrogen in which the nucleus is made of a proton and a neutron) at rest. The neutron is scattered at an angle of
30◦. Calculate the recoil angle for the deuteron and the speed of both the neutron and deuteron after the collision.
Draw a diagram showing this collision in the CMCS and the corresponding angles in the CMCS.

19) Repeat Problem 18 if the deuteron is replaced by a carbon atom with a mass of 12 u.

REF.: Arya, A. P., An Introduction to Classical Mechanics, Prentice Hall, 1990.
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