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l-he tieures in the right-hand rnar'_qin indicate firll nrarks.
Candidatcs are tcquircd tcl Eive their ans\\-crs irr thcir o,,,vn uords as lar as practicablc

Glio[1],-.A

I . .\nsu cr anl UlS of thc l"ollou ing qucstion s: I x2=8

a) What do Iou undcrstancl bv cr,cn clcctron rule in niass spectroscopv'l
b) \\ihat is nrolecular ion peak in mzrss spectroscopl,'?

c) \\t'hat is tvpical in the mnss spcctrurn ola compound containing (i) one brorrrinc atunr

errd r ri.1 ,'ne cillorrne rlr)nl"
d) Ilorv der y,ou tJistinguish betueen cis and trans alkene using coupling constant',)

s1 \Vhat tlpcs of solvcnts arc uscd rn TFINMR spcctroscop)'.
l-l ln the 50[i MIIz. iII Nfutl{ spectrunr of organic conrpor.rrrd cxhibil.cd a douhiet. 'l'hc

tr'rc iincs olthe doubiet are aI d 3.35 and 3.18 ppnr. Calculate tire value of'the coupling
consIant (.1).

(; I{Ot 'P-t}

2. .\nsrvcr an1 lQ!..!]of the l'rrllou ing que stions:

a) ln lhc nrass spcctrurm ol'tolucnc. stlong pcaks arc tirrnred at nr/e 9l zind nrle (r5. Also a

bload peak appears at 46.4. Justill,'the origin ofthese signals.
b) \\hat is Mcl-al}'ertl rearrangenrent? \\irite clorvn thc irnportant leaturcs ol- parent ion

penk. )-+7

c) Bricfll describc thc u,orking principle o1'CD spcctroscop.v-.

d) Why-does cthllene exhibit a don'nfield chcnrical shilt cornpaled to acet-vlene irr

' I INMR spectroscop"v','?

e) Describe about thc factors rvhich inlluenccs chenrical shilis ancl coupling constants.
t) Descrihe the Rel:rr:ation phenonrenon in Nl\{l{ spectroscop).

GROI I'-C

3. {nsn'er an-v T\\"O rrl thc lirllo*ing qucstions: 2x8:16

a) Describe lhc basic principlcs ol'mass sl)cctroscop)'. Give tlre typicerl iiagmentutiun
pattcrn ol'butarral. (r+2

b) \\irite thc principle of N,[iissbauer spectroscop]'. What is tlrc isonrcl shill in

Mtissbaucr? 6+2
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c) (i) n Compound C-"lir0O: has strong infiared ahsorPtion at l(r95 crn-r. The !lINMR

spectrlrnr has llr.e sets of lines: a singlct at d 9.8 (ll{) ppnr. a doublet at b 7.8 (2Il). a

douhlet at ii 7.0 (2H). a quartet at d 4.1 (211). and a triplct at d 1.3 (3H). Suggest a

structure of tlris conrpouncl.
(ii') A and B are tu,o isonrers having rnolecular lbrnrula C.Flr,i(J:" eleduce the structure

of the isomers (A & R) rvith thc help oi'given FTTR andri{NN'[R data:

t-or isorncr A: F'flR: 1680 crn-r :'HNMR (5):7.6 (2H" d).6.9 (211" d).3.9 (311. s).2"0
(31 I. s).

For isonrer R: III-IR: 1740 crr:-i: rHNMR (rl): 7.2 (5H" s),5.0 (21 I. s)" l.!t8 (311" s)"'l+4
d) An unknorvn r:rganic colnpouncl (nroiecular firrnruia: C.H,O) shorvs the follol'ing

spectral data:

III Spcctrunr: i) Strong absorption at l7l5 cm-' .ii) No broad peak around i200-:600
. clnl

'll NIVIR Spcctrum: i) 3 2.1 ppm (singlct- 3H). ii) ij 2.4 ppm (quartet. 2H). iii) d 1.0

ppm (triplct. 3ll)
{JV Spectrunr: ),nrar = 280 nrn (neak absolption)

Idcntil-r,the structure o1-the conrpot-rnd and.iustify'vollr ans\\er using the gil.en spectral

data. 8
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