
BACHELoR OF SCIENCE(■ ,ScO)

'        Tem‐ End Exanlinatioh   :

D)ecelmber,2007

i      CHE‐ 10:SPECTROSCOPY

Timc:2 hOurs                  Maximu“ Marた si 5θ

Nore= Alternpι anノタυc ouCStiOns:All qucstions carr夕

cquαl marた0.

I   NA〓 6・023x1023

h〓 6・626x 10二
34 Js

i                le 1 9077 × 10~24 J T Tl

,  1. (a) (1) What is the Zeeman effect?Illustrate this with

a s`uitable ettample.                    ・    ・

(11) How ttnソ ζpectral lines are expected from

.tho 2 S1/2にVe1 10 tい。2P3/2 bVel u,d9ra l
~   甲
agnetic iold?IItstrate this with tleぃelp Of

i     a diagram。
                    5

( b ) D r a w  t h e  b l o c k  d i a g r a m  o f  a  h i c r o w a v e  s p e c t F 6 m e t O ■ 3

(c) Give the t"O Sources ё mployed in IR spectroslopy

'and their chenlical cOmposition.            ´        2
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.2. (a)  Derive the energy level expression fOr a diatomic       .

rigid rOtatott and depict thc energy level diagram fOr

J = O  t o  J 〓5 .       、           5

lb) What are the conditions required for a mo10cule tё

sho"the rotational spectrum?

(c) Give the point group and symmと try elements of the      l

NH3 molecule。                      3

3. (a) Draw the c.s,r.speCtrum of the benzene radical anion

(C6Hτ)O Give the,int■s面es Of the spectrJ hnёζ,and
ind the Bz vahe at whth the centrd resonancc hne

occurs。                                       5

((3iven:ソ=9・55× 10~9 Hz and g=200033)

(b)  E)raw,and oxplain,the rlmr spectra 6f ethanol in the

"    aboencc and presence of chemical exchange.         5      ヽ

4.(a) Calculate the宙 brational degrees of freedolm fOr C02     、

and S92 moleCules。1   1        1   1 3

(b)‐ Arrengo the fOl10wing面Oloctles in increasing Ordor of

their carbonyl stretching frequchcies:

O      O       O
II      II    : ||

R― C― R, R tt C― SR, R一 c=OR

AlsO giw reasOnS fOr yOur answen

CHE二 10



| (9) T10 Saturatёd aldehydes ShOW two absorption bands

at 150 hm and 300 nm in their UV spectra,while     i

propenal shows the bands at 202 nm and 336 nm:

.  Account for this 6bservatiOn.                     ′ 3

5. (a)、  Ifッ andラ イare the frequencies of the incident and the

~ ・
 SCOttered radiatiOns, utilisc the Law of ConseA/atiOn

of Energy, and eXplain hOw the frequency of lthこ

scattered radiatiOn shali change with respect to the    l

incident radiatiOn fOr the fonOwing eases :

(1) Ea=Eb ′ t

(il) FaEヽb

.     (1li) 「a>「b                       L
11lustrate this"ith the help of an appFopriate diagramt   6

1 (b) A,Om10und,ha宙ng the ttolecular f9rmula c4H89'

shOwed peaks at m/z 721 57 and 43 1n itS mass        t

.   spectrum. It ShOWed bands at 2941 1 2857, 1716     _ :

anid 1460と“
~lh■
s IR spectrumo lts NMR spectrum

etthibited peaks at δ 100(trip10t,3H),

2:47(qvartet, 2H)and 2020(singlet, 3H)I Deducc

、   the stricture ёf the cOmpound on tha baζis of the

il    ,abOve spectral data, and explain y9ur ansI〃enl ・1     4
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6。 Attempt any」Our Of tho 10110面ng:     .      Iθ

(a) Explain the Md』ffetty rearrangement,with thc help

of an ettamlle.

(b)De五↓e the term symbol for the c9nfiguration(″:)..

(C) Calculate the CFSE for the N12+16h in a high slin
octahedral field.

Draw thO modes of宙 bra●o10f HF2~・

What is magnetiC anisotropソ ?11lustntO this with the

help of an ettample.

Describe the p9ssible mOdes Of宙bration Of butah-2-Ol.

Brieny explain the cosero spectrum 6f °CH2°H・

Tho KMn04 and K2Cr04 are,roSpectively,Pink and

yellow=in coloun Give an explanatiOn for this. AIso
explain wぃ,K2Cr04 has a Sh`=ter"avelength 9f

absorption。                             ,
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貴市可u‖,(■ ◆W■ ◆)

哺 軍

, 2007

" r 2 が 0ガン=面西「3「万r50

た ,  メイ 前 輛 お派 訴て ′請 蒋け
お 留リィざ′

'NA・60023x102,
｀
       h=60626x10T34 Js

l l β
e二 9。27 x li3~24 J T-1

■6 ) o 前 綸 平可き可さ? Ⅲ ⅢⅢも刺でくЧ
,       1訂 可 ■Hギ|ミヽ

′
|                      、

9諄車:聯/ギ軒軒アよ
:  哺 場でl q d : ミで燎 |       |

環 百
―試 可 → て 硼 舌 可 て下

夢 爺 に 可州べ

羹 呻 青印 奇輌 鎌

幸日 ヽボ 辞q d l l 、|

■.甲.ぜ.…10

ケ・

η
　
⇒

l  i 3

爺

ヽ2

P .丁10。
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2。 (T)偽■菅百億「ЧくHlttt Ч嗜軍希腋 3計―マ可輛・
請刺 調 駄 余 J 〓o きJ = 5 捕酬 …哺

‐

可′研前 q 可| | 、|

( せ) 輔 測 希欧 Ⅲ 奇甲 劇合ヽ欧 可
′

薇 噺 哺 さP

O ) N H 3 測 希 腋 睫 環 ぶ  話
qdlヽヽ |

( T )Ⅲ 札Y‖引J即 中 (C 6 H I )希 熟 ぃ 。w.択 。
‐

輛 ― ■敵 : | れJ 油 奇 請 桶 讀
薇 喩 赫 T 瓢頭 口 : 希腋 % 可 Ⅲ

`  ― 嘲 腐 べ |  ‐       ‐    ・

| ( 帥 ¬F T さ: ソ= ) 5 5 ☆1 0 ~ 9  H z  3 6 てg _ _ 2 0 0 0 3 助

( u ) ― m 哺 謙哺 ′論国Ⅲ哺 言
滴 ゛前 ヽ甲. Ψ。練。き中 論_ 缶
輔 釧l 岬1 下欧 |

6 ) C °2 余 S °2 測粛 希欧 栖 騰 輔 爾 請

謙哺→勲偽「翻敵 1  1 ‐

“) T黒謂早濯熙T呻い
0       0        o

l l       l l        l l 、

R― C tt R,  R二C― sR,  R― C― OR‐

輛 い 。く可 輛 哺 柿 R 1      4

3。

4。

'CHE-10



(■)劇q¶       輔 可ボ活百}R 再ヽ汗「奮150 Am
‐薇 3 0 0  1 m  π、奇研輸呵 ヽ R 賄 薇やさ
l w繭 ,1輔合計2"n品ざk336 hm嗽

モ 刺論 薇可さ |

哺簾R I

ヨ 潮 哺 釧l u l

5 。( →求 二余 ブ弟ЧⅥ:椰鮎 象 綱   論

町 繭 ぎ:命 酬 ―要鰤 町f m 可 輌尚 哺

1  訳 薇
: 缶
輛 面 棘 繭 ' 副

哺 釘中     爺 Ⅲ 「奮

に 棘  討 :

(1) Ea tt E6                      1

(11) F五<Eし

(111)lヽEa l‐Eb                i

O もЧt t  m ■欄劇d l 奇_ 1   6
( U ) C 五早患6 瓢臨 w 捕 甲 赫 | 、 “ m / Z . .

: Ⅲ 2 1 5 7 象4 3 東期 ‖I J 羹Ⅲ Ⅲ
′

「繭 譴 さ1 爺 ― で面 言
‐
 2941_2857,1'1と3うて1466cふ-lπ:お可論

爺 さ、1 爺 甲. ●: 練. 彙可' δl ・0 、
‐
 1(師 ,3瑚 ,2・響 (可1勁 :2闘 余 2・20て ぃ 喘,3●  :

‐ 量 f m 胴 譴 さl 鍮下0 」 嚇 論

輛 T w れ 「請r 面 f 謙百 融

1  象 輔 6 嘲く哺 釧l u l ず欧 1     4
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6 。辞乖穐同葺や侍甫 ョ′でヽ もJ く計、 :   : ′ 軍θ

l   l
( U ) ( π: ) ― や躙 譴 捕 R ―柿 哺櫛
椒 |

(可)も 司 HJttUl“ 獅 酬 抽 お '.N12+椰 研 希 懐ぺ  ・

■. 甲. 甲. ぜ. 葡珊 ― 晰荻 |

( 可) H F 2 ~ 希鼈い面 哺m 式 ― ■敵 |

r ) .ミ撃=71",・
な響丁1

7 。( T ) 可百 2 1 繭希 ヾ 藤 「喘川J ■ 御輔 市

赫 露派兼ξl                  ‐    5

(U)eCH2°H希 耳°国 。象 `… 哺 ボ熱岡 釧lul

露ボ煎( |              |         ‐   2

●) 不M h °4象́ K ゥo 「o l 面ゴ } 象哺●ヽ
1  載 さ l Ⅲ 「制くU l  q d l ぺ

‐I W 個 哺 哺

摘 論師Ч稀 不2Cr04 1)'て
ご暉ホ町 ■

可珊 前 ゴ 油 さ1    3

CHE-10 4:000


