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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 from question

1.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

nos. 1 to 7.

Calculate the wave number, Vv and
frequency of a light of wavelength,
A =300nm. 2

What is a well-behaved wave function ?

Explain using suitable diagram. 3

Find the values of principal, azimuthal and
magnetic quantum numbers of an electron

in a 4d orbital. 3
Write the electronic configuration of the

elements La (atomic no. 57) and Sr (atomic

no. 38). 2
Justify the fact that formation of Li* ion is
easier than that of Ne* ion. 2

Give any three limitations of Bohr’s theory.

3

The ionic radii of Lit and Be2* are 60 p.m.
and 31 p.m. respectively though they are

isoelectronic. Give reason. 1



(b)

(a)

(b)

(a)

(b)

(a)
(b)
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What 1s photoelectric effect ? How did
Einstein explain it ? 4
State Hund’s rule for filling of electrons in
orbitals. Give its reason. 2
Write the molecular orbital configuration
of O2 molecule and calculate its bond order.

3
The charge on H atom in HCI is
2.8 x 1020 C and the bond length is

127.5 p.m. Calculate the dipole moment of
HCl in Cm and also in Debye units. 2

Using VSEPR theory, predict the shape of
IF'5 molecule. 3
Write resonance structures of nitrate ion. 3

Draw suitable diagrams for the bonding
and anti-bonding molecular orbitals formed

from overlap of two py orbitals. 2

P.T.O.
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Part—II (Marks : 25)

Note : Attempt any five questions from question

nos. 8 to 14.

8. (a) What are Bronsted acids and bases ? Give

one example of each. 3

(b) Which of the following compounds can
exhibit geometrical isomerism ? 1
(1) CHCl=CHCI
(1) CH:=CHCI

(c) Assign Z/E configuration to the following

compound : 1
CH OH
3\ e
C=C
e N
H:C, OCHj4

9. (a) Give the name of type of the each reaction
shown below : 3

()
"— CH,X — CH,X — CH,

CH, = CHCH; —® 5 CH=C-CH,

(i) , CH, = CH - CH,X

(b) Give one example each of position isomers
and chain isomers. 2



10. (a)

(b)

11. (a)

(b)

12. (a)

(b)
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Which of the following compounds can
have diastereoisomers ? Write the Fischer
projections of the diastereoisomers : 3

() CH;CHOHCOOH
(i) COOH — CHOH — CHOH — COOH

Why 1is the Dboat conformation of
cyclohexane less stable than the chair
conformation ? 2

Define the following terms : 3
(1) Racemic mixture

(11) Racemisation

(111) Resolution

Which 1is aromatic— cyclopentadienyl

carbanion or cyclopentadienyl carbocation ?

Give reason. 2

Define the terms (1) nucleophile and (i1)

electrophile giving one example of each. 3

Write the structures of the tautomers for

the following : 2
(1) CH, = C-CH,4
on
0]
(i) CHz; -CH, - (”3— C(CH3);

P.T.O.



13. (a)

(b)

(c)

14. (a)

(b)
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Write the product of addition reaction of
HBr to propene. What product will be
formed when this reaction is done in the

presence of peroxide ? 2

Write the product of ozonolysis of
CH; - C=C-CHj. 1

How is cyclohexene prepared using Diels-
Alder reaction ? 2

Arrange the following carbocations in an
decreasing order of their stability : 3
+ + +
RCH,, RCH-CH = CH,,R,CH
Explain your answer.

Write one reaction each for the
following : 2

(1) Addition polymerisation

(11) Condensation polymerisation
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ot T L ET-131 ¢ URETU] WIS, SATE e,
A FE R TWEA T Wfathfes gsgiens
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(i) DE B A AN H I SAAT- T
SR-gfaset § ™ E I S

eIl W ST STk, UISHHH
T SR 9 FH TH WH-AE fAfau)
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TT—1 (3Th : 25)

FZ: 9 E 1-7 § ¥ S wF U # S
Al

. (%) s, A =300nm 9 YEW ® fag

o

T HEH, v IR i ufehfaa sifsa

2

(@) GdusHe AR BT I Bidl T 2
Ifaa o= g0 = shifau) 3

2. (F) 4d wgH H ULy fordt soiegi@ & foau
e, faeht iR gasig @eieq qemsti &

RIS ICECHIE 3

(@) dl La (YA W& 57) SR Sr (WHT
&N 38) & soaites fa=ag fafew 2

3. (%) 39 729 & fau 3feq sror saEe & Ne'

3 1 gl | Li* ST &1 a1 38

B 2 2

(@) =X & fag &1 FiE @ Fod SaE3



()

(@)

()

(@)

()
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Li* 3R Be? 1 smafte Preard wow:

60 p.m. 3T 31 p.m. T ek of AR

21 RO TART| 1

GehT-fagd 99 @ elar ® 2 ST A

gqeh| ARl Thg kR i ? 4

FHefhl H Tolggdl & WA % S & W

= fafgu) s&em wrRor Ot <ifsm) 2

0, ] & ] e fomm faf@y @i

Th] MY hH UReh{Ad shifeld| 3

HCl # TEENH WA W 28 x 102 C
W ® AR HCI 1 ey ofers

127.5 p.m. g1 HCI 1 fgga el cm @R

fears ARl H gRehfad wifsa) 2

P.T.O.
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(@) VSEPR fag0 & 3TN SR IFs 319 i

3rehd Jd hifsd| 3

<

7. (F) TR M i AR W=AN faf@ul 3
(@) A p, FeH & AT ¥ 5 AR IR

3t 31U werhi & 3fed o TRy 2
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RT-11 (A& : 25)
Fz: T G 8-14 U U T 77F W & S|

Sl

8. (%) TIHIE 3T 3N e 1 B & 2 UAh

nNe

ohl Weh 31e{Ul <([S(T] 3

(@) ffafaa Afeel § 9 sHA-91 SAfHd
HHEFA Ui Y Fhdl 7 ? ]
() CHCl= CHCI
(i) CHs = CHCI

(1) frefafaa @fe w1 zE fo=ma fuifa

hifSg 1
CH3\C ) C\/OH
HSCZ/ OCHj4

P.T.O.
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9. (%) = T M Afufwmmet ® fau ydE +

et safyfshan <1 R amsT : 3

()
"> CH,X — CH,X - CH,
CH, = CHCH; —® 5 CH=C-CH,

(i), CH, = CH — CH,X

(@) M IR @l queTdl & o Tw-Ueh

(aWa

SHIEIUBSHIS Y 2

10. (%) Frefafea Aifteel § 9 frae erEfEms
g § ? 3 erefEm & frwR ey
T\Tfﬁ'\@? : 3

(1 CH3CHOHCOOH

(i1) COOH - CHOH - CHOH - COOH

(@) TEFARFT & HE HIBETH F AR

HIHHIE F1 Rl = e © 2 2



11. (&)

(@)

12. (&)

(@)
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frefafed & &1 gRefE & @ 3
() s faso

(i) TR

(DREEES!

HE-H UHCH T— GEHAUeEEEd

HTE -SRI Bl | TG 1 B IS L | G

T - AT ? hI0T SdrEd| 2
(i) TT9RERET N (i) ST Tq &
gRar AT IR ST Teh-Teh SN
HISI 3

frefafad & =cegel &1 SEAl fafey
2
(@ CH, = C —CH,
o
0]
(1) CH; = CH, - |C|:— C(CH3);

P.T.O.



13. (&)

(@)

(M)

14. (&)

(@)
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WA W HBr &I Tehed STfafman o1
g fafau) wWearees &1 sufeafd § 39

AfYfemam &1 R IO T ? 2
CH;-C=C-CH; @ 3fSMiarad 9
g 3 farf@u) 1

Seg-Tesy Affer & STEm g0

HI%OK’HSOI'H'H F1 g R a9 S % ?

2

o

frAfafad  he-4A—AT SRl 39 T

% 2d %Y H FARd HiT 3

+ + +
RCH,, RCH— CH = CH,, R,CH

Y4 I hi AR HifSU|
frafafed v = fau s erfufean

fafem : 2

(i) Heheld SgeTeh

(ii) HoF Sgcieh
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