No. of Printed Pages : 16 BCH(CT-131

BACHELOR OF SCIENCE (GENERAL)
(BSCG)
Term-End Examination
December, 2024

BCHCT-131 : ATOMIC STRUCTURE, BONDING,
GENERAL ORGANIC CHEMISTRY AND
ALIPHATIC HYDROCARBONS

Time : 2 Hours Maximum Marks : 50

Note : (i) This question paper contains two Parts.

(it) Students are required to answer both the
two Parts in two separate answer books.
Write your Enrolment number, course
code and part title clearly on each of the

two answer books.

(iti) Marks are indicated against each

question.
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Part—I (Marks : 25)

Note : Attempt any five questions.

1. (a)

(b)

(b)

(c)

(b)

Calculate the wave number, ¥ and
frequency of a light of wavelength 480 nm.
2

Find the values of principal, azimuthal and
magnetic quantum numbers of an electron
in a 3d orbital. 3

Write the electronic configuration of Gd
(atomic number 64) and Pd (atomic

number 46). 2

Explain the terms eigen function and eigen

values. 2
What is Laplacian operator ? 1
Write the postulates of Bohr’s model. 4

What is energy value of an electron if

n=47?7 1

Electron affinity of carbon is — 122 kdJ mol-!
while that of nitrogen is + 9 kJ mol-1.

Explain. 2
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(b)

(©

(b)

(b)

(b)
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Explain two salient features of blackbody

radiation. 2
Give any two characteristics of a well
behaved wave function. 1
State Aufbau’s principle for filling of
electrons in orbitals. 2
Write the molecular orbital configuration
of O, molecule. Calculate its bond order
and also explain its magnetic behaviour. 3
Using VSEPR theory, predict the shape of
SF4 molecule. 3

The dipole moment of HBr is 2.60 x 10-30 Cm
and the internulcar distance is 141 pm.

Calculate the percentage of ionic character

in HBr. 2

Write resonance structures of HNs. 3

Draw a suitable diagram for the bonding
and anti-bonding molecular orbitals formed
from the overlap of s and px atomic

orbitals. 2
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Part—II (Marks : 25)

Note : Attempt any five questions.

8. (a)

(b)

(©

Give the product(s) formed in the given

reaction :
Na metal
CH3 B CH2 - Cl in dry ether solvent i
Name the reaction involved. 2
Complete the following reactions : 2

(1) CH3 - CH2 - CH = CHz

(i) BH3)g L9
(i1) H9Og,OH~ )

O
| |
(i) CH;-CH+HCN——?

Draw the structure and give the
hybridization of methyl carbocation (CH3).

1

What are meso compounds ? Explain using

a suitable example. 2
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(b) Draw all possible stereoisomers of the
given compound using Fischer projections :
2
H;C, —(|3H— (|3H—COOH
CH; OH
(c) Amongst the given compounds, identify the
one that will exhibit geometrical isomerism :
1
CH; -CH, - C|J= CH,,
CHj
CH; -CH, -CH=CH-CHj,
CH; - (|1= CH,
CHj

10. (a) Assign priority order to the groups

attached and assign R or S configuration to

the given compound : 2
CHO
CH,
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(b)

(©

11. (a)

(b)

(c)
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Draw the Sawhorse and Newman
projections of the given compound : 2
CHO
H-——0H
H—+——O0H
CH,OH
Draw the resonance structures of the
compound : 1
I
CH, - C-NH,

From the following compounds, identify the
compound with higher acid strength. Give

reason in brief : 2

CH, ~CH, ~COOH, CH; - CH-COOH
Cl Cl

Suggest a method for the synthesis of
propyne using 1, 2-dibromopropene. 2
In the given reaction, identify the

conjugate acid and conjugate base : 1

CH,COOH + H,0 = CH,CO0™ + H;0"
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12. (a)

(b)

(©

(d)
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Explain why acid catalysed dehydration of
pentan-2-ol gives pent-2-ene as the major
product. 2
Deduce the structure of starting
alkene/alkyne from the given products of
ozonolysis : 1

CH3CHO and HCHO
CHy

Give the IUPAC name of @\ o1
Cl

Using Huckel’s rule, predict which of
the given compounds will exhibit
aromaticity : 1

SN

13. (a) Arrange the following in order of
increasing boiling points, giving reason(s)
in brief : 3
CH;-CH-CH,;, CH; -CH-CH,-CHj,
CH, CH,
CHj
CH,; - é -CH,
Cy
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(b) Give the steps involved and product(s)
formed in the monochlorination of ethane

by free radical halogenation. 2
14. (a) Complete the following reactions : 3
g
@ CHy- C =CH, —
i
CH; - CH - (le2
Br
. 1) perbenzoicacid
() CH,=CH,— 7P D »9
@ " 2%
g
alcoholic
(i11)) CH; - (lj - Br NaOL 7
CH;,
(b) Draw the Fischer projection of the given
compound : 1
COOH

HO J“lln--\\
/ CH,OH

H
(¢) Draw the proton tautomer of the following :
1
_0
CH; - I:I ~ o
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BCHCT-131
fom™ T (W= ) (St TE-. ST
PRI
fawmrR, 2024
ot . 0= d8.-131 : ORHIU] WIS, ofEE,
T SR TEEA 3R Yferhfesd TEgiahe

gag ;2 Hyue 3TfYFdq 37F : 50

TS : () TH Y- & a A 2
(i) SE H A 9N H ST T AT
SR-yegaeti # @ F A SW-

fEeRell T ST ST, UGN

FIe 3R 9N &1 90 AE-9F farEu|

(iii) I e & 3ok SHSH WA Ry T €
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11 (31 : 25)

e : o=l gier o & I i)

1. ()
(@)
2. ()
(@)
(M)
3. ()
(@)
4. (&)

480 nm TURE oA YHTST ® fow @

o o fa

e IR ergf uitefera Hifsm) 2
3d HEH H Iufterd s & o qe,
fereh iR grasia Foicn wemsti & °H
d Hifs 3
Gd (T H& 64) 3R Pd (YHI
& 46) & ol fo=mg fafew 2
S e 3R A O TR T A
it 2
AT bR I 2l € 2 1

ae & fagma & ARl &t fafew 4
afs feet soieg@ & fau n=4 @, @
SHHT Sell BT 1 HH BT ? 1

HTET 1 Sl aYdl — 122 kJ mol-! ©
Sefch AEZSA i SologiA §Ydl + 9 kJ

mol-1 g1 = HIfSu| 2
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(@) wfwre fafeor & St g @l @
AT hiTSU| 2

(M) fRE HarTSHe ARG ®od & his ar
AT FarEq| 1

5. (%) el H T & 9H & SRS &
frem =t fafau) 2

o o

(@) 0, AT 1 AY h&h GAH TAEU|

THHT 3T HH URehfard ST 3R IGH

Ik [ FABR hi TN HITST 3

6. (%) VSEPR f9g/ & SWM g0 SF, =17
%1 ARG WA HISW T MR Bl

sfEq «ff ifvg) 3

(@) HBr & fau fgyga smE0l 2.60 x 1030 Cm

2 3R T % &= &1 g0 141 pm 2

HBr ¥ ufqed &afHe «&or gfiehfod

o] 2
7. (&) HN; &I AR AT faf@u) 3
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(@) s 3R p, WHY] HeHl b AfdeAmd q
T e SR eFEe) 319 ekl & fag

3faa o smfad +ifsm) 2

WRT-II (3 : 25)

i : Tl urer vl & SW S
8. () & W efufwar § w9 SAR/SAR H
EUELEE 2

CH, - CH, - Cl

ffga stfaferen 1 A ot S
(@) ffafaa sifufsraet &1 g wifsg @ 2
(i) CHs - CH, - CH = CH,

(i) BH3)9 L9
(i1) H9Og,OH~ '

0
[
(ii) CHy -CH+ HCN ——?
(1) WS HTE-¥EEA (CHYE) 1 SR sy

3R G smfEd wifsu) 1
9. (%) UEl Afies @ B9 € ? 3fud S &
SYINT gRI ARl hifsd| 2
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(@) freR gedl &1 STEm #d g A ke T
qifies & |t d9a Tifan wHEEer i
SRfEd hifaT . 2

H;C, ~CH- CH-COOH
CH; OH

(M) = fRKu Tu A § 9 39 A9 @
Tgay W Snfadi woremed wefdid
FaT 1

CH, ~CH, ~ 0= CH,
CHj;
CH, —CH, - CH = CH - CH,,
CH, ~ 0= CH,
CH,
10. (%) H= fKu U Hfes o Gor guEl S e
w0 fSm R Gfe w1 R W S fa=w

fuifa sifsa 2
CHO
CH,
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(@)

(M)

11. (h)

(@)

(M)

12. (h)
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o Ry T Afier & W™ iR A

Y ARfEd HifeT . 2
CHO
H—7T—0H
H—T—"—0H
CH,OH
0
it CH3—g—NH2 F AR HEEATY
SRfEq hife| 1

frafafeg & 9@ fue s Yaordr el
Aifirr Yg=tu| §8Y o SN0 9d=T ;2
CH, - CH, ~COOH, CH, - CH - COOH

I
Cl Cl

1, 2-SRSEYNT & IYAFT R WU &
gyamur &l T fafy e 2
T G oefuferer # "y st SR
I &Rk I YA - 1
CH,COOH + H,0 = CH,COO™ + H,0"

AR Hifse fm 9=9-2-3fd &1 3T

SR oo T& 3R & ¥4

U2-2-39 Fbi <1 2 2
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(@) 9 e T ANF-TUERed & SAR 9

AR Tooh H/Ueehie i AT ST ¢ 1
CH;3CHO 3R HCHO

(1) f=fafed &1 o€ g 9 w # AW

e 1

CHj,

.,

(9) Thd & 99 &1 SYIN Hlh A BT
for frfafea Al & 9 wF-@
el gefyid s ? 1

7 [
13. (%) frfafed =1, @89 o &RO A gL,
FILAIHRT & aGd HH H HAMLT HifoT : 3

CH3—(|3H—CH3, CH3—(|3H—CH2—CH3,

CH, CH;,
g
CH, - ¢ ~CH,
CH,
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(@) TH & Yo Holh  ealHISO  gN
IR ICi 1RO B A B e R Lt

F FarRu| 2
4. (%) freafafen sfafrnet = @ i ;3
CH,
(i) CHj- ¢ =CH, ——
CH,
CH, - ClH— CH,
By
Gi) CH, =CH,—% qqg'“GH“iaOsW N
(MF
CH,
(iii) CH3—(|: _pr P,
| NaOH
CH,
(@) f= R T AGifew &1 fheR wey smfEa
aﬁﬁm : COOH 1
HO “"“l/\\ CH>OH
H
(1) f=fafea &1 el goeae fafew @ 1
CH;-N =0
+ O

XXX XXXX
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