
Name Roll No.

Chennai Mathematical Institute

B.Sc.(Physics) Ist Semester Jul-Nov 2019

Mechanics-I Aug 30, 2019

Solution – Quiz-3

[1] A bullet of mass 50 g is fired from below into a bob
of mass 450 g of a long simple pendulum as shown in
figure. The bullet remains inside the bob and the bob
rises through a height of 1.8 m . Find the speed of the
bullet. ( given that g=10 m/s2). [5]

[2] Nineteen particles having equal masses are placed at
the corners of a regular polygon (in a plane) of 20
sides of length L with one corner left blank. Find
the coordinates of the centre of mass of the system
of 19 particles in terms the angle α between the two
consecutive sides of the polygon, and the length L.
Choose orign at the centre of the polygon. [5]

Fig. 1
for Q.1

Solutions

Q[1] Assume that the initial velocity of the bullet is u and the velocity of the bullet plus

the bob after collision is V . Then using conservation of linear momentum we get

50u = (450 + 50)V =⇒ u = 10V. (1)

Since the system rises 1.8m after collision we get

V 2 = 2gh =⇒ V =
√

2gh =
√
2× 10× 1.8 = 6m/s (2)

Thus the initial velocity of the bullet, u, was 60m/s.



Q[2] We take the center of the polygon as the
origin. The X- axis is taken to pass
through the empty corner. The coordi-
nates of the point are (a, 0), where a is
distance of centre of the polygon from this
corner. By symmetry the required centre
of mass will lie on the X-axis. Let the co-
ordinates of the center of mass of the 19
masses be (b, 0). The centre of mass of all
the 20 masses will be the origin. Hence

a+ 19b

20
= 0. (3)

The left hand side is the centre of mass
compute from the location of centre of
mass of 19 charges and the extra charge
at (a, 0). Thus we get b = −a/19.

For a 20 sided polygon, at each vertex the
angle α is equal to the angle β at the cen-
tre and is equal to 2π/20. This follows
from α + 2γ = π = β + 2γ. The length
of the each side is L = 2a sin(β/2). Thus
the position of the center of mass is (b, 0)
where

b = (−a/19, 0) =
(

−
L

38 sin(π/20)
, 0
)
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Fig. 2 A 10 Sided Polygon


