CHM2330
Assignment #3 - 2014

Due: March 11 in class.
Assignments handed in on the 11™ after class will lose 25% of the total marks.
Assignments will not be accepted after the 11" (i.e., they get zero).

e Show units at least in the first step and final answer for each calculation.
e Show all work for full marks.

1. (5 marks ) The vibrational-rotational absorption spectrum of **C**0 shows two
branches, one on each side of the centre of the spectrum. The centre is at 2143.26cm™.
The separation between the between the peak immediately to the left of centre and the
peak immediately to the right of centre is 7.655 cm™. Using the rigid rotor and harmonic
oscillator approximations, answer the following questions:

(2) What is the vibrational wavenumber for *2C**0?
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(b) What is the force constant, k, of the carbon-oxygen bond in **C**0?
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(c) What is the bond length of **C**0?
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2. (4 marks ) The rotational Raman spectrum of *°F, has a series of Stokes lines

separated by 3.5312 cm™. Calculate the bond length of the molecule. The mass of *°F is
18.9984 u.



%ﬂ Greian= (—/ 5

= e =
(\ ) » e o §TL L) e
o

. 'ﬁ//{fc 1

~54
é626x (D ])‘ e
S e #m)(2. 7979 <0 VN2 8E 280e)
= 2/?&897; X/O”('/é/k(jmz_
T = g -

[ 1

= (ffjf_,/w‘“)v(/ Lo §%X></o’2’}9> s
' 2

e

~7¢ "
r&- 2. 0lor§xlo

“iA

. —~(d
R e X R

i

The bond length is:

L8 A

3. (6 marks) If the wavenumber of the J = 1 «0 rotational transition of *H®'Br is 16.933
cm™*, what is (a) the moment of inertia (b) the bond length? You may treat the molecule
as a rigid rotor.



L \ ; i | | Y
Y ¥ /(~773Cm-" /Zj‘u_e f&q?f:,{:?/@_: 1/4?’\336«“‘_' \

| - i i | -
@ Bz ].766¢ dews ! | 1Lt |
7. il blolehdbT i [ || |

16 T (3 (ere Pef(gai)
-

: | |

T‘M’\,

3

s 3043 x(o ?BWL

1
?bés *(o "ﬁej

L& " :J 32,4 )( §5.91(3 ) \
UM (1:007%, )( §0. . Py
| 7 PR xbwg )// £ée S"”‘/d __ij

R= L34 ; |






