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SOLUTION TO EXERCISE 1

A model of the water molecule H20 is shown in MT Figure 9-B.
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a. Whereisthe center of mass? X =?Y=2?Z=7 letq=52°
mo =16 amu, my =1 amu

MHXH + MyXH + Moxo _ 2
2MH+Mo =g acosq

XH =acosqg,xo=0, X =

MHYH — MHYH + MOyo _
2my+mo B

YH =*asinq,yo=0,Y= 0

zH =0,20=0,Z =0. Z and Y can be seen directly from symmetry
b. What isthe moment of inertia about the x axis?lx = ?
Ix = 2MHYyH2 + 2MH2ZH2+moyc?+mozc? = 2 amu a2sinZq
c. What isthe moment of inertia about they axis?ly = ?
Ix = 2MHXH2 + 2MHZH2+MoXC2+Mozc? = 2 amu a2cos2q
d. What isthe moment of inertia about the zaxis?1, = ?
I = 2MHXHZ+2MHYHZ2+MOXO2+ Moy = 2 amu a2(sin2g+cos20)= 2 amu a2

e. What is the moment of inertia about an axis that goes through the
hydrogen atoms? I' = ?X' = X—XH ,¥Y' =V, Z =2

I' =mOxX02+0+0+0+0+0=(8amu) (acosq)?
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