Q1. Report the degree offf';éve—drb?ﬁi(il)idg) of ‘trﬁéff;{i{\/ﬁ\;i‘ng systems in the space provided.
No justification required!

a) Consider a thin uniform rigid rod of mass m and length [, under the following situations.
The rod is sliding down such a way that one end of it always
maintains contact with a vertical wall while the other end slips on a | DOF= 1
[3x1] horizontal floor. The whole motion is on the xy —plane.
The rod is free to move any fashion but constrained only to the | DOF= 3
xy —plane.

The rod is constrained to move inside a larger spherical shell of | DOF=
radius R (2R > [) such a way that both ends of the rod always 3
maintain contact with the inner surface of the shell.

Bl Water molecule (H,0) is composed of two hydrogen atoms bonded to an oxygen atom,
with its average O—H bonds measuring 1 A, and with an equilibrium H—0—H angle of
104.5°. Obtain the DOF of a water molecule that is free to move in three dimensions
under the following models.

[4x1]

Medel#1: The O—H bonds, or bond lengths, are flexible. But the DOF=
H—O0—H bond angle is fixed at 104.5° '

Model#2: The O—H bonds are rigid at 1 A, and the H—0—H bond DOF=
angle is fixed at 104.5°.

Model#3: The O—H bonds are rigid at 1 A, but the H—O—H bond DOF=
angle is free to change.

Model#4: The O—H bonds as well as the H—0—H bond angle is DOF=
free te change. |
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