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BACHELOR OF SCIENCE
(GENERAL)
(BSCG)
Term-End Examination
June, 2026

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

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt any five questions from
Part-A and any five questions from

Part-B on separate answer-sheets.

(it) All questions carry equal marks.

Part—A
1. What are the postulates of Dalton’s atomic
theory ? 5
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2. (a) What is black body radiation ? 2

(b) Calculate the momentum of a particle
which has a de-Broglie wavelength of
25X 1019 m. (h=6.6 X 1034 kg m2 s1).

3

3. Write the electronic configuration of
ruthenium (Z = 44). Does it follow Aufbau
principle ? Explain giving reasons. 5

4. (a) What is electron affinity ? Also give its

unit. 2

(b) The electron affinity values of halogens

are large and more negative. Why ? 3

5. (a) On the basis of valence bond theory
predict the shapes of the following : 4

@) AsF;

Gi)y SOz
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(b) Which one would be more polarizable

between the following pair ?
F oorl 1

6. Write Schrodinger equation and explain the

terms appearing in it. 5
7. Which one is paramagnetic and why ? 5
Oy or O%_

Explain on the basis of M.O. theory.
Part—B
8. (a) For the given structure of cyclopenta-
dienyl cation : 4
H

* |+

Give :
(1) hybridization of market carbon (*¥).

(i1) planarity of the molecule.
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[4] BCHCT-131
(i11) Hickel’s rule as applied to the
molecule.
(1v) aromatic nature of the compound.
Write the [IUPAC name of the following
compound : 1

CHy — CH = CHy

Suggest a method for the synthesis of
any two of the following : 4
(i) CHs;-CH,—-CH;—-CHg using

CH3; — CH, —COOH
(i) CH,4 using CH3Cl

CH3\
H —

_— CH3

(iii) c=cT

using

CH3—CEC—CH3.
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10. (a)

(b)
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What are the octane numbers of iso-
octane and n-heptane ? 1
Assign E or Z configuration to any one of

the following molecules while giving the

priority orders of the substituents : 3
CHjy
|
_ CN
@) CH; -CH \C=C/
CH;—CH, ~~ CH,NH,
ii -
CHy— c|:H
CHs

Explain giving structures why maleic
acid readily forms maleic anhydride
while 1its trans isomer, fumaric acid,

does not form anhydride ? 2
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11. (a)

(b)

(©
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Draw  the meso  structure  of
butane-2, 3-diol using Fischer
projection. 2
OH OH

CHj —lCH—(le—CH3

Categorise it as erythro_or threo.
Explain why meso compounds are
optically inactive. 1
Assign R or S configuration to the given

compound while assigning priority

order to the groups attached : 2
COOH
H NH,
CH;
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12. (a) Suggest a method for the preparation of
the following compound using dehydro-

halogenation of an alkyl halide. 2

CH,
|
CH, - C = CH- CHj

(b) Write the mechanism involved and

products formed in the given reaction :

CCly

Solvent
atroomtemp.

CH3 — CH = CH2 + Brz

Explain why it is called ¢trans addition. 3
13. (a) Write the products formed in the given

reactions : 2

CH,
I
CH,—C = CH-CH; + HBr—|

No peroxide 0
% !

peroxide

(b) Identify A and B in the following

reactions : 3

_ +
() CH,=CH,CPBA,_H'" g
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O3 Zn,H" ,Hy0

(i) A B »2CH,CHO

(ili) CH=C—CHy—CHz +Hy0

H" .
Catalyst

14. (a) Give the hybridization and draw the
structure of planar shape of methyl

radical. 1
(b) What is bond heterolysis ? 1

(¢ Using Newman projection, draw the

chair conformation of cyclohexane. 1

(d) Explain, on the basis of resonance, why

aniline is less basic than ammonia. 2
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~

fo=ma fafaw | &=

3. ®fif W (Z = 44) 1 SoRih

g RaTS FaG 1 TIet a1 & 2 FHRO <A §T
AT whiTSIT | 5

4. (%) ORI YA N Bl & 7 3Eh AR oAl
Jfs 2

(@) TASHl T SeRRA-aYg@st & 91 99 3R
AfYeh RUMH B ¢ | il ? 3

5. (%) G 3y g & omuR R f=fatea

% STThTd T STTAM ST 4
()  AsF;
(i) S0y~
(@) frfafed g # ¥ aF-w sifysw goag
g ? 1
Fal

6. =ifeT® gt fafeu ik Sud o o1 91 &t
RS SIS | 5
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7. HHA-H SITEHE § A F 2 5

0, 319 03~

370 heTeh TG o YR T ATEAT hiflu |

HT—9

8. () HEFAU=ISR-3A15dd &AF ki - < T8

T & fou 4
H
* |4
frafafed & 9rR # s :

Q) (*) Taf=a weq T 1 GH
(i) ST T A FHfd

(iii) 19 & foTQ geper T =1 Srgwam
(iv) Ak %7 THfF Fhfa
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(@) frfafea Afe w1 s RoH. W
fafey : 1

CH2 —CH= CH2

9. (=) frafafed # @ fordl g & e =1 fafy
BEIEUE 4
() CH3—CH,—COOH & 3T g’
CH; — CH, — CH,—CHj,
(i) CH4Cl# 39 g1 CH,
(iii) CH3-C=C—CHg% S9N g

A
CHy (o _ cl CHj_
H -~ ~NH

(W) 3MEE-3TFA 3T 1-TLHA i AR T 1
g2 1
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10. () Sfcefi=i st 3Tl 1 %A <d g Hefared
T 9 ool wes o9 1 E 1 7 fo=me faaifa

hifd : 3

CH;

|
@) CH3 -CH \C B C/ CN

e N
CH; — CH,, CH,NH,
.. C=C
(11) P \OCH
CH;— c|:H 3
CHjg

(@) = T4 U AR Hitg foh Hoigsh o
fclesh UARESREE ol €, Solfeh SEeh!
oT~g-qHEdd, FHS T, UTelEgRs 'l

EEicIEd 2
11. () fR¥R J&T 1 ITANT leh FeA-2, 3-SE3A
1 BE TLEAT ARRET Hif | 2

OH OH

| |
CH; —CH-CH-CH,

HE-GTE b1 AR =0 st & w9 § efiepa
Hifery |
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(@) =T i fo Jer AT er-sTeuE =i
B S 1
(77) Herd §ERI 1 STAI %A od g¢ HAtared
Ffs w R o S & &9 | Afo=mg feifea
IS : 2

COOH

CHs
12. (%) fonelt et Reee 1 ToRESIRASHIRIT &
I g fr=fafea Aifes = s =1 T
IEIEKSEIFUS 2

CH,
I
CH; —C=CH-CHj

(@) == < T2 eAfufsar & fau g saae 1R 2R
grett foartafy fafey . 3
CH4—CH = CH,, + Br,— o4, 7

g div

S HiTS o 38 21 Hehet™ =il Fed ¢ |
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13. (=) Treafafea sifufeaet 4§ o9 sak fafew : 2

CHy RATFAEES & for
| ————> ?
CH3—-C = CH-CHg + HBr—
THATHAEES

?

(@) fAfafea sifufsaeti § A 3R B =1 g=i4u :

+
() CHy=CH, ™<BA ;A H ,p

+
@) A O3 ,p  ZnH"Hp0 |

2CHZCHO

(ili) CH=C-CHy—CHj +H,0

Ht A
—=A=B

14. (%) 9 Hoieh 1 THACH STHfd I FL=AT

AfEd HIfFT 3R ITH THW H TR

ERIEY 1
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(@) oTe foomiee & 3 g ? 1
(1) A Y& o ST GRI, WEgeRAleer o i
IR i STRAE wHIfST | 1
(9) SR & YR W, AT hiferg foh Ul
ST | A &R = et 2 | 2

X X X X X
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