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UNIVERSITY OF NORTH BENGAL

B.Sc. Honours 1st Semester Examinations, 2018
GE1-CHEMISTRY

ATOMIC STRUCTURE, BONDING, GENERAL ORGANIC CHEMISTRY AND ALIPHATIC
HYDROCARBONS

Time Allotted: 2 Hours Full Marks: 40

The ﬁgﬁres in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable,
All symbols are of usual significance.

SECTION-A
INORGANIC CHEMISTRY

GROUP-A
1. Answer any fwo questions from the following: | | o
(a) For which species Bohr theory is not ﬂpplipahlé"
it (B) Li™ (€ Be” (D) He'
(b) The state of hybridisation of ‘P’ in PCIs
(A) sp” B)sp O ) (©) sp’d D) sp’

(¢) CuCl is more covalent than NaCl because
(A) 18 electrons in the outer shell of Cu*
(B) 8 electrons in the outer shell of Na"
(C) Small size of Cu”

(D) Small size of Na"
GROUP-B
2. Answer any fwo questions from the following: 3x2=10
(a) (i) Compare dipole moment of NH; and NFs. 3
(ii) State with reason which set of quantum number 1s correct one. 2

[2} Oa 1: _1_]5 (21 l:r 1: "l]
2 2
' 2. 2.1, -l], [2, L3 -1-).
2 2
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(b) (i) Write the difference between  bond and o bond.
(ii) Agl is insoluble in water but AgF is soluble. Explain the fact.
(c) (i) What are the main differences between orbit and orbital?

(i) Write the electronic configurations of cu”, Ni*".

GROUP-C

3: Answer any one question from the following:
(a) (i) What are the limitations of Bohr’s theory?

(ii) Calculate the wave number and wave length of the first line spectrum of H
atom in the Paschen series (R = 109677 cm™).

(iii) BF3 molecule is planar triangular but NF3 is pyramidal. Explain.
(iv) By which quantum number shape of the orbital of an electron can be known?

(v) How many unpaired electrons are present in Cr (Z = 24)?

(b) (i) Draw the M.O. picture of O, molecule. Detetine the Bond order of
0,,0;,0; and discuss their magnetic properties.

(ii) SFg is known but OFj is not. Give reason:
(111) Why does He; not exist?

(iv) Give the proper order of Dipole Moment for the following compounds with
explanation. H,O, CO,, H»S. (

SECTION-B
ORGANIC CHEMISTRY
GROUP-A

4, Answer any three questions from the following:

(a) Which group has maximum —I effect?

(A) —NO; (B) -COOH (C) -1 (D) —-OH
(b) The delocalization of o-bond takes place in
(A) Inductive effect (B) Electromeric effect
(C) Mesomeric effect (D) Hyper Conjugation
(c) Meso-tartaric acid is optically inactive due to the presence of
(A) Two chiral C-atoms (B) Molecular asymmetry
(C) Molecular symmetry (D) External compensation
2
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(d) Which one is least stable carbanion? |
(A) CCl, (B) (CH,),C (C) CgHsCH, (D) CH,
(e) Optically active isomers but not the mirror images are called

(A) Enantiomers (B) Mesomers (C) Tautomers (D) Diastereoisomers

GROUP-B

5. Answer any one question from the following: %] =9
(a) (i) What are meso compounds? Give one example. 2+1+2
(ii) Assign R/S designation to the following compounds.

/ SR CHO
HOOC

CH,0H
I

(b) (i) Acetylene is acidic in nature, but it does notcreact with NaOH or KOH. 2+3
Explain.

(i) What are ““cis” addition and “trans” addition to alkenes? Give example.

) GROUP-C
6. Answer any one question from the following: 10x1=10
(a) (i) Define “Markownikoff’s Rule” and give one example. 3
(i) What happens when 2-Butyne is reduced with Pd / BaSO4? 2
(iii) Identify A and B in the following reaction: 2
CH, = CH - CH, — Cl + HBr —2¥& 5 A Z“H%B +ZnBrCl
EtO
(iv) Which of the following have aromatic character and why? 3
‘ | |
@[ ] ® ©) @\,

(b) (i) What will be the product of Ozonolysis of 2-butyne? 2
(i) How will you synthesize benzene from acetylene? 2
(iii) Write short note on hyper conjugation. 2
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(iv) For a given halogen, what is the order of reactivity of various Alkyl halides?
Explain.

(v) Complete the following reactions.

(a) HC=CH+H,0—224 9
H,S0,

(b) CH, —C=CH—=¥P¢ 00 49
298-303K
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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 1st Semester Examinations, 2018
DSC1-CHEMISTRY

ATOMIC STRUCTURE, BONDING, ORGANIC CHEMISTRY AND ALIPHATIC ‘\ Ne

HYDROCARBONS D, N\
Time Allotted: 2 Hours Pl Mrks: 40

3

The figures in the margin indicate full marks. * X
Candidates should answer in their own words and adhere to the word hmu as prabﬂ;a%fe
All symbols are of usual significance.

SECTION-A (/)
INORGANIC CHEMISTRY / :\"”
1y Answer any fwo questions from the following: " & x Ix2=2
faaffRe @it 475 eltia Sed nies \ \\ &/
B gE Bl R 39 ~\
(a) The designation of an orbital with nfﬁ%n&,‘l\u 3 is
(1) 4p (ii) 4s L (il 47 (iv) 4d
n=4 9% | =3 7= faffe wworem A
(i) 4p ayas € N (i) 47 (iv) 4d
n=4 3 I= 3@@@#w$ﬁgﬁnﬁm
(i) 4p (‘ﬁ4$ " (iii) 4f (iv) 4d
(b) Which of the fobl'awf&g ﬁo}arisabﬂlty order is correct?
(i)I">Br ?_.,C]'?F (i) F>CIr>Br>TI
(iii) CI¥Br 3 > F (iv)CI'>F >Br >
TR g etraint ol 55 ¢
5B Cr > F (i) F>CIr>Br>T
NGy €I > Br>T>F (iv)CI' >F >Br>T
. Fefeaa wedl @ dieRgeifaferd w9 s o ?
M I">Br >CI'>F i ¥ >Cl >=Bf =T
(i) CI' >Br > > F (iv)CI'>F >Br>T
(c) Ofthe following species, which has the shortest bond length?
(i) NO (i) NO™ (iii) NO* (iv) NO**
TERRS i i 105w 3 9% a4 ?
(i) NO (i) NO™ (iii) NO* (iv) NO**
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refRed goiies T G TdNeEl BIel dE a §79 7

(i) NO (i) NO (iii) NO" (iv) NO**
2. Answer any fwo questions from the following:

fiEie @-Ci 7i5 2rie Be e

B gEeRT IIR o

(a) (i) The kinetic energy of an electron has been found to be 5.76%107° 1
Calculate wavelength associated with the electron.

(Mass of electron = 9.1x107 kg ; 4= 626 %107 Js) N
(i) What are the differences between orbit and orbital? N

(i) aﬁmﬁ%ﬂ%wﬁxlo‘Slnﬂawtﬁﬁﬁfﬁw@ﬁ(wmw
01107 kg ; BRI h=6.626x10Ts). + N

N\ o

(i) % @ R e Pl fF & e

() TSer Sermge! i gl 576x10"]5J trrs@ﬁ\wﬂﬁm goraei Rid
Wmaa?fri‘*ai Aot |

(Mass of electron = 9. 1x10'kg ; @= 6%26>< 10'34 Js)
(ii) *Orbit’ 3 ‘Orbital’ T & R 2 /
(b) (i) Write down the shape of the d‘ a oﬂ{ tal.

(i) Lattice energy ofMgO is hi’gher than that of NaF. — Explain.
(iii) What is hydro @n bond?*

Q) d. A IR (e

(ii) Mgoiﬂﬁﬁm%NaFWWﬁﬁi, Figel 20T el
(iii) 20T, % {3 ¢

(i) ¢ ¢ h a‘iaaﬁ TR I |

,f(p"} N@WMgOﬁTWﬁ?{Wﬂ’QW@ e TR |
. tnf’) FIESIoH aI B B B ?
(c) (1) Predict the geometry of shape of different compound — according to VSEPR
theory (a) I3 (b) IF7.

W\ &/ (ii) What is bond order?

A (i) vsmmgwﬁﬁﬁ%@mﬁawﬁ@m

@1 (b) IF7
(i) 0 it A A F 2
(i) VSEPRWWWWWWMWW
" @) (O)IF
(i) @ HH D D Bl 7
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3. Answer any one question from the following: 10x1 =10
iR - @3l eltsa Sed nies
B THD IR G —
(a) (i) SiCly is easily hydrolysed but CCl is not. — Explain. 3+3+43+1
(i) Why De-Broglie theory is not applicable for macroscopic particle?
(iii) BFj is trigonal planar but NF; is pyramidal. — Explain. ‘3‘
(iv) What is exchange energy? 5"‘;.3\ 3
(i) SiCl, Wiy Reefzre = 5@ CCl, zaa @ 9 ’ S
(i) De-Broglie &5 (%) %&1 #RIC< (30 SIS W (3 9 ' \\
(iii) BE; yoas frm % NF; Prifieie a8
(iv) TRfemr=fe o 9
(i) SiClyee W ST T Wfe=s T CCly a@ﬁﬁiﬁ‘h T T |
(i) Macroscopic BUIES AT De-Broglie T ﬁ!@Fﬂ ﬁﬁ WRART T wipeae ?
(iii) BF;WWWWNP;W@E ET!T@IITTF{I
(iv) vagesT IS 9id! B B 2 o~
_(b) (i) Aglis insoluble in water but AgRis ;éiuiﬂe in water. — Explain. 3+3+3+1

1017

(ii) The dipole moment of NﬁCl is 8’5 D; the distance between the ion Na* and
CI"is 2.36 A. Calculate the percentage of dipole moment.

(iii) Why the melting met of CaF; is higher than that of Cal,?
(iv) What is noda{glam?
() Agl W@aﬁﬂﬁﬁ AgF &0# T3 @ 9

(ii) Na(;‘laaﬁcw‘amaﬁsso Na* @@ CI” S SIessiEaa 529 2.36 A.
mc\vﬂﬁcwmﬁ’msﬁmwvlﬁmﬁ‘fawl

(ui) Cal;, 99 @& Cal, 7eT1% S A0RiE @ i et
Qv) Mwﬁs?

/(.) AgF =T gereidd §9 @) Agl gad — &R TR |

(i) NaCl &I g% el 8.5 D & afY Na* aify CI” & 3R 2.36 A &
v sepfat wfomaar fofa 1w

(iii) Cal, =T CaF, @I TTei® fihe Sural g6 ?
(iv) Arger O wWH D 8 ?
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SECTION-B

ORGANIC CHEMISTRY

4, Answer any three questions from the following:
Crflle @@ BT elow Ye es

T T STR A —

(a) What is allyl carbocation?
wFEe SIERIBRE FICE T 2
TeSe e 4P B Bl ?

(b) Which one is the most stable carbocation:

() @ (i Zi, (i) ;—:\@

e e 2 eI

) @ (i) m)g

() @ N\ @ é T

v

(iv)
w O
e

(¢) Write dewn the Hyperconjugative structures of isopropyl carbocation?

2-iodopropane-@d chiral C-atom fofes Tl
e @Y SrfifAfed ®rdH fafa W

S Answer any one question (a/b) from the following:
e - @35 oo e mies (a Wl b)
) U (B AT W) BT I A —

(a) (i) Write down the resonating structures of phenoxide ion.

(i) Acetylene is more acidic than ethylene. — Explain.

mmmmw—mﬁ%qﬁwwam

N (d), Depict the asymmetric carbon in 2-iodopropane-

(iii) Benzyl carbocation is more stable than ethyl carbocation. Give reason.

1017 &

1x3=3

5x1=

2+2



UG/CBCS/B.Sc./Programme/1st Sem./Chemistry/ CHEMDSC1/2018

(i) Phenoxide ion-9¢ resonance Ao 31 AN

(i) S Em, 2R s wifEs | 3l

(i) (ATenZE icfar b 2uiga bR @a et 2 1 il e

() RrRrags AR [WHReR TREEe o |

(i) gfifer vt TRifeel ang arelly gw — @mean TR

(i) o GERIERIN W donge erEeeRE R ReR g — BT

W | R
$ . 3
(b) (i) Which one is more stable and why? &2+ PR
CH,, ,\\ g
H,C=CH-CH,CH, & )C=CH, ¢ )
C '\\: -

(ii) Give the increasing order of stability of following carbocation: \\ s

Rwsd
»

-
CH, CHCH ,CH; ; ((3113)1| : CH,CH,CH,CH, \
(i) Define with suitable example hemolytic and hetcmlytlc cleat?a%’é of C-C

bond. { p
Gy Mewa g SR (s T s e 2T, mﬁw N\ 4
CH,, N

(ii) Meoa IATBrEAS R R WW Serte)

o CH1CHCH CH, ; (CH C ICH CH
grotis 3 grlgietly

(iii) C—CW@%WGW@@W@MW@QWI
() ﬁgﬁﬂ@ﬁﬁ%ﬁmwaﬁﬁﬂ?

CH
H,C=CH-C CH"-;-. 3 e=cH,
. J Hyc/

(ii) ﬁw{fﬁ%wmﬁwmmwm-

CH3C I{CHZCH ((:113)3 . CH;CH,CH CHQ
(m)%@?@ﬂﬂﬁaccwﬁramﬂmaﬂaéﬂmﬁfﬁﬁ@m

éir qReTNT T |
\:\ \ }: o/ ‘
“%.6. " Answer any one question from the following: 10x1 =10
3
RS (- i v Tes wie:
G U] IR A —
(a) (i) Write the structure and name of a compound which on ozonolysis gives 2#37k1
(CH3),CO and CH3;CH,CHO. +2+2

(i) Write short notes on:
Markownikoff's Rule & Peroxide effect.
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(iii) Identify the product in the following reaction:

CH, ~CH, —CH G L
E HEOZ

(iv) Convert Ethylene to Acetylene.

(v) How would you distinguish between 1-butene & 1-butyne, by a chemical
test. Give justification. 4

(@) 1 CAne ereERE o SIERTIEEE %7 (CHa)CO a3 CH;CH;CHO',

ool T | A 10 FREFS @ A (FTeAl
(i) RO Tl W A 9 QENEIEY W?L

4
g ‘s‘\ V
@ Y # g
»

&

(i) oo R Qe it T \)
CI, — CH, - CH = CH, 20— \ ?
H,0,
(iv) 2R PR el T (/s
v) e A e 1-ReH o1 REMam g frsica I 9 ¢
Toige TN RIS N W)

(i) mmﬁmﬁﬂmﬁmﬂﬁ{ﬁﬁwﬁaﬂm’mﬁaﬁﬁﬂw
o (CH3),CO 3T GHCH,CHO D
iy FreRiiaEa BT REr T —
Markownikoff‘ﬁ;,ﬁ‘ﬂ?ﬂ a1fy Peroxide RUH |
(iif) ﬁmﬁ@ﬂﬂmﬁr SeaTEHEs Forg TR -
0:4% -t:.;rz _CH= CHE——%%IZ%
M’}\W are gRiffer aRads |

| \(v; e e S 1-butene Y 1-butyne TS FaR fFE SEReT

— gfte R

~ ~::;, (b) (i) Write short notes on:

Ozonolysis ; Addition reaction.

(i) How would vyou convert HC=CH to CH3;COCH; and CHsCHzBr to
CH;CH,OH.

(iii) Identify the reagents for following transformation:

9 \ /
H,C =CH, e &

O

r)
R-CH=CH-R —— R—CH—CHH—-R

OH OH

543
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(i) “rFre Bl @z
srEiefE T gt S e
(i) e ags I ¢
HC=CH —» CH;COCH;
CH;CH,Br — CH3CH,OH
(iii) Feffe RiFneler o A e e s

=ty —t v
o &K

*
R-CH=CH-R ~—* R-CH-CH-R \>Q

OH OH

() B feavll T : iR iy g R Q)

(i) FfeRadenrd ®aR wRads ot —
HC=CH to CH;COCH; @

CH;CH:Br to CH;CH;0H.
(iii) F=forRed warRoEsHr

H;;C = CH:;

7
R-CH=CH-R : R -CH-CH-R

0|H OH

X
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