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

BCHCT-131(S) : 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—A (Marks : 25)

Note : Attempt any five questions from question

(b)

(©

nos. 1 to 7.

-19
Charge on electron = 1.602x107°C

Write the electronic configuration of Ce
(Atomic number = 58) and Ba (Atomic

number = 56). 1+1

Explain the meaning of ¥2. What is its

significance ? 1%

What is Hamiltonian operator ? Also give

its significance. 1

DO [

Calculate the wave number, Vv and
frequency of a light of wavelength

600 nm. 2
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(b)

(b)

(©

(b)
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Find the values of principal, azimuthal and

magnetic quantum numbers of an electron

in a 4f orbital. 3

Write the formula to calculate the wave
numbers of different series of lines of
hydrogen atom spectra. What is the value

of Rydberg constant ? 2
Which series of hydrogen spectrum is

observed in visible region ? 1

What do you understand by stationary

states ? Explain. 2

Write the resonance structures of CNO™
ion. 3
Draw suitable diagram for the bonding and
anti-bonding molecular orbitals formed

from the overlap of two p, orbitals. 2
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5.

(a)

(b)

(a)

(b)

(©
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Using VSEPR theory, predict the shape of

ClF; molecule. Also draw the shape of this

molecule. 3

The dipole moment of HCl is

3.57x10°°Cm  and the interatomic
distance 127.5 pm. Calculate the

percentage of ionic character in HCI. 2

Which one would be more polarisable

between the following pairs ? Give reason :

3
1 F orI
(i) 0% or S*°
Define photoelectric effect. 1

State the mathematical form of Einstein’s

theory of photoelectric effect. 1
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7. (a) State Pauli’s exclusion principle for filling
of electrons in orbitals. 2

(b) Write the molecular orbital configuration

of Oj molecule and calculate the bond
order. Also explain its magnetic behaviour.
3

Part—B (Marks : 25)

Note : Attempt any five questions from question

nos. 8 to 14.

8. (a) Give the products formed in the given
reaction : 2

A 1.NainligNHg
CH; -C=C-CH;,4 5 Goon

Name the reaction involved.

(b) Complete the following reactions : 2

. A
_— 7
(1) O nichrome

i 1. i aci
(11) CH2 = C:H2 perbefZOIC acid S
2.H" /HyO

D-5001/BCHCT-131(S) P.T.O.



[6] BCHCT-131(S)
(c) Draw the structure and give the

hybridisation of methyl carbanion CH;. 1

9. (a) Explain why meso-tartaric acid is optically

inactive. 2

(b) Draw all possible stereoisomers of the

given compound using Fischer projections :

2
CH, - CH - CH - CH,0H

| |

c1

(¢c) Amongst the compounds given below,
identify the one that will exhibit

geometrical isomerism : 1

() CHy,-CH,-C =CH
I |
cl Cl

(i) CH,-C =CH,
|
Cl

(iii) CH;—C =CH
| |
CH, Cl
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10. (a)

(b)

(©

11. (a)
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Assign priority order to the groups
attached and assign R or S configuration to
the given compound : 2

C=CH

H3CA’iH

CH,0OH

Draw the eclipsed and the staggered

conformations of ethane. 2
Draw the resonance structures of : 1
O

I
CH, -CH =CH-C-CHj

From the following compounds, identify the
compound with highest acid strength,

giving reason in brief : 2

(i) CH,COOH

(i) CH,-COOH
|
Cl

@) CH,-CH,-COOH
|
Cl
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(b)

(c)

12. (a)

(b)

(©

(d)
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Suggest a method for the synthesis of

ethanal from ethyne. 2

Define Lewis acid and Lewis base. 1

Explain why acid catalysed hydration of
pent-1-ene gives pentan-2-ol as the major

product ? 2

Deduce the structure of the alkene/alkyne

from the given products of ozonolysis : 1

CH,COOH and CH, - CH, - COOH

Give the IUPAC name of the following : 1

OH

CH;
Using Huckel’s rule, predict which of the
following compounds will exhibit

aromaticity : 1

ANERS
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13. (a) Arrange the following in order of
increasing boiling points, giving reason(s)
in brief : 3
(i) CH;-CH-CHj4

|
CH,

(i) CH,-CH, -CH, —CH,
(iii)y CH,—CH, —CH,

(b) Give the steps involved and product(s)
formed in the hydroboration-oxidation of

but-1-ene. 2

14. (a) Complete the following reactlons

D= ©

CH = CH,
(11)

CryO
(i) CH;-(CH,),-CH ﬁ) ?
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(b) Draw the Fischer projection of the given

compound : 1
COOH
)Q\\ H
H;C NH,
(c) Draw the proton tautomer of the following
compound : 1
O
I
CH; -C-CH;
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BCHCT-131

o e (|m)
(st TE.-i, S./&. U9, 9. UM.)
qATa g
faawr, 2024
ot . Ta  .2-131(S) : URHIU WA, A,
T SR TEEA 3R Yferhfesd TEgiahme

gy : 2 HqU2 3ferhaq 3T ¢ 50

HT : (i) 39 G99-97 A S 90 B
(i) faemfefar @1 <P 9 # SR
HAT-3e I Yrawien 3 &1 A
SW YA W YA HIEA,

UGTFT HiS AR UM H AH GE-GTE

forfiEa)
(iii) TF T % 3% IGF GEA 3T 7T §
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NT—%h
T : G & 1 9 7 a% gl gier g & 3

g
AR T AT =1.602x1077C

. (&) Ce (Y] W& = 58) 3 Ba (WA

ge = 56) & foau sowifie foamm

farfam) 1+1
(@) 92 & A &I ARAT SIS TGHRT FA
e Bidl ® ? 11

2

() eficeft HHRed M B T 7 THEI
Trgferar o fSm) 11

2

2. (&) & 600 nm I T & fauw -
T, v SR egf Uiehfed s 2

(@) 4f e H UMM SolagH & fau ge&A,

fslt o) ol @aien gemet & qe
EICEETIE L 3
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3. (%) TEESH THY] WagH & fafa= i
H1 @Sl hl T-G&AU YRehfdd e &

T fafgu el ferid &1 T 9=
I § 2 2

(@) TESSH WagH H HHE-H S0 33T &
T yefyiq et © ? |

(1) TR oEErs W M | WEed © 2
AT hifST| 2

4. (F) CNO~ 3mH &I AR HEAT

fafau) 3

(@) A p, HER & AT ¥ U S

AR ot 370 werenl ® forg Sfaa fom
amfEa sifsu) 2
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5. (%) VSEPR fHgI 1 3w & U CIF,
U i 3TMpfd FAM HITIC TG I hi
AT i eMfEa o swifsm) 3

(@) HCl #1 fgya smol 357x10°Cm ®
IR wEmEt & = 3 127.5 pm T

HCl H 3mafqe dgur 1 9fdeid qfiehfed

HIfS| 2

6. (%) fFrfafed i & wF-w sifusw yaorfa
B ? RO S 3

Q@ F =l
(i) 0%~ = 82~
(@) yhrT-fogqd 94E sl aiersn i) 1

() Yen-faga 9@ & EEH & fagm
&1 iU 9 fafau) 1
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7. (%) HER H TGl h W H TRl &

e fagra = fafau) 2

faSill o

(@) 0 19 & fau =19 wew fogra fafen

3R ey wH URefad ®IfSTl  THH

JeIh1d HIER i Al Ht HifSu) 3

W-T (3Fh : 25)

e g¥T G 8 T 14 % fHEl wa g F SW
IS

8. (&) FAfafaa sifufsran 5 o0 3] ST : 2

1.SINH, HN
CH, -C=C-CH, 2.CZH53:OHaA

Hfea sfwfsran w1 M <)
(@) fefafaa sfufwaet = qof ®ife @ 2

-y CH. = CH 1. WIS 3T
(ii) CH, = CH, 2.H'/H,0

N

(1) Hfe HERIET (CH;) 1 HhU Sy
3R YT G ARTEd iU 1
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9. (%) A HitwT fob AA-ITRRE T YA

TeUich T BT © 2 2

(@) fFeR w&™ P &1 ST wW gL A
few MU dAft & W wwa fafem
THEId SR SIS 2

CH, - CH- CH - CH,0H
| |
cl Cl

(M) = @ ™ Afeel § 9 S9 Aifie Wl
11 LS | B 2 o > =21 = B3 = | e A R
G I 1

I
Cl Cl

(i) CHz-C =CH,
I
Cl

(i) CHy—-C =CH
| |
CH, Cl
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10. (%) = U U Gifer & Hord el #I ST
w9 dfSU R Afew w1 R W s fo
ECICECIIE L 2

C=CH
H3C—’iH
CH,OH

(@) T8 % Ufgd SR Hakd  HIhiHyH
aRfEg +ifs) 2

0)

I
(1) CH,-CH=CH-C-CH; i 3=l

AN ARfEd wifsu) 1

11. (%) fafafea § ¥ w9 Afush S Trd-gaadn
el AR 1 TR SR G899 § R0
SIELEE 2

i CH,COOH
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(i) CH,-COOH
|
Cl

(iiiy CH,-CH,-COOH
|
Cl

(@) TR ¥ UOA % GINUl &l Uk fety
REIY 2

() T8 3 3R OEd &R i 9
i) 1

12. (%) =@ &ifSC foh U=-1-39 @1 TRA-
ARG wodisH e SO % ®9 |
Y=T-2-3fet A a1 2 2

(@) = fgu T siNEfafes & 3SARl 9

AR  TohA/Uohlzd &1 9T Jd
aill:—ﬂq : 1

CH,COOH @R CH,-CH, - COOH
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(M)

(¥1)

13. (%h)
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frefafea @1 oM. 9, 9. T ®@ 9m
EUELE 1

OH

@L o

ghel (199 & SYIM gN, I i f&
frefofed aifienl & 9 SH-91 THEH
yef¥fa wam ? 1

H

A O
g9 ¥ ®wRo <d g Fefated &6l
FgITIHI H Fed HH W Fafeed
HIfST 3
() CH,-CH-CH,

|
CH,

(i) CH,-CH, - CH, - CH,
(iii) CH;—CH, —CH,

(@) 2-1-371 & TESEANIHE-sTRfwm H s

Sl SR gftafaa =won w1 i) 2
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14. (%) Frafafaa sfafwast =t 9@ *ifve @ 3

'O @

CH =CH,
(i1)

(iii) CH,-(CH,), - CHy— 2% 9

AAlO4
(@) 7= @ T At ® fau fRen wem
fafay - 1
COOH
W H
H;C NH,
(1) Fefafed Aifes &1 WieHA-soeEe
fafay - 1
Q)
I
CH, - C-CH,

XXX XXXX
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