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SH-II/CHEM/202/C-4/18
B.Sc. Semester-1I (Honours) Examination, 2018
CHEMISTRY
Subject Code : 21402 Course Code : SH/CHEM/202/C4
Course Title : Organic Chemistry-I1

Time: 1 Hour 15 Minutes Full Marks: 25

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

1. Answer any five questions: 1x5=5
(a) Separate the following species into electrophiles and nucleophiles:
CH,OH, SO,, NH,, Br*
(b) List the following in order of decreasing acidity:
+ + +
CH;CH=—NH,, CH;CH,NH;, CH;C=NH

(c) Write down the conjugate acid/conjugate base forms for the following:
- +
OCH;, CH;

(d) Define the term ‘dihedral angle’.
(e) Mention the solvent characters of the following:

HCOOH, CCl,, H,0, CH,CN

(f) Arrange the following in order of increasing basicity:
NH, NH, NH,
O:< HN:< HN:<
NH, , NH, , C

(g) Classify the following reaction as substitution, elimination or neither.

OCH,CH; OH
A
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SH-IT/CHEM/202/C-4/18 (2)

(h) Which one of the following has higher enol content? Give reason.

O O

and

O O
O

2. Answer any two questions: 5%2=10

(a) (1) Assuming only E’ elimination, write structures for all the possible elimination products of the

following and indicate the major product. 2

Me Cl

Me

(i1) Write the structure of a proton tautomer of each of the following:

CH; NH CH=—=CH CHj;, CH;NO, 1
(iii) Predict the structure of Product(s) with mechanism when the following compound is heated.
Ph 2
H———D
H——1——0Ac
Ph

(b) What is butane-gauche interaction? Draw the potential energy diagram of n-butane for rotation around
C2—C3 bond showing the conformers in Newman projection formula. 5

(c) (i) Name the fragments in the homolytic and heterolytic cleavage in ethane C—C bond. 3

(i1)) Compare the extents of enol content of the following compound in water and in hexane solvents.
2
CH;COCH, COO CH, CH;4

(d) () Draw an energy diagram for a one-step endergonic process. Label it with respect to the reactants,
transition state, free energy of activation and standard free energy of reaction. 3
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(3) SH-IT/CHEM/202/C-4/18

(i) Find out the relationship (topicity) between H, and Hy in the following compound. 2
COOH
Hy,——OH
HO——1—Hg
COOH
3. Answer any one question: 10x1=10
(a) (1) What is meant by nucleophilicity? Arrange the following anions in order of increasing
nucleophilicity in polar aprotic solvent. Give reason. 1+2=3
F,Br,Cl, "

(i1)) Draw one active and one meso isomer of HOOC(CHOH);COOH in Fischer’s Projection
formula. Will the interchange of H and OH at C-3 of the active isomer you have drawn lead
to another stereoisomer? 2V5

(iii) Propose a mechanism for the following reaction that explains how this product is generated.

Ph 2
Ph
Me ——H
NaOH
H—— Br
Me Ph
Ph

(iv) What is meant by atropisomerism? 1

(v) An alkane (Molecular Weight 72) formed only one monochloro substitution product. Suggest
a structure for the alkane. 112

(b) (i) Trace the following interconversions and assign R/S configuration to each stereogenic centre.

Show appropriate reagents, catalysis and solvents. 4

Br
(R) —2— Butanol ——»- Tosylate — .
acctone
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SH-II/CHEM/202/C-4/18 (4)
(ii) Identify the product in the following reaction and justify your answer.

Nal (1mole)

acetone CsH IOCH

Cl CH, CH, lCH CH, CH,
Cl
Or,

Predict the product(s) of the following reaction with plausible mechanism.

NaOMe (1 eq.) 0

Cl—CH,—CH—"CH,
yd MeOH

0)

(iii) Write the enantiomeric forms of CH;CH = C = CHCHj;. Give reason.

(iv) What is meant by ‘protonsponge’? Give one example.
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The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

1. Answer any five questions: 1x5=5

I A5lG AT Teq WS ¢

(a) Write down the unit of rate constant for a zero-order reaction.

W @ ffea o e g9 s 9w e

(b) Write down the hydrolysis products of NCI..
NCI,-49 SgfReae Seam (oot s

(c) Among LiCl and NaCl which one is more covalent?

LiCl @32 NaCl-93 Sy @I @ e 2

(d) What do you mean by critical temperature of a gas?

AT FH6 Ol 00 F QIR 2

(e) Draw the structure of Di-borane.
TIR-@ERER 915 STF I |

(f) What is Mosaic Gold?
G (oIS 2
(g) Write down the mathematical expression for the Most Probable Velocity of a gas.

IR ™ AR ifecds (Most Probable Velocity)-493 offdfes st @l |

(h) Define Activation Energy for a chemical reaction.

AR [&feE owta Afeeael W& (Activation Energy)-93 Gl WS |
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SH-IT/CHEM/203/GE-2/18 (2)

2. Answer any two questions: 5%2=10
G-I 7o AT TeF WS ¢
(a) (1) Calculate the bond orders for O2 and O; according to Molecular Orbital Theory.

I % ©g (Molecular Orbital Theory) Wﬁ[ 0, @} OZ -9gg % @9 (Bond order)
e e

(i1)) Which one have more electron affinity—F or CI? 4+1=5

F @32 Cl-93 S FIF 3ETRe SIS (@12

(b) (1) What is solvation energy? Discuss its importance.
TR W@ Fe TR «Ga wwg e |
(i) Describe the structure of CsCl crystal. (14+2)+2=5
CsCl @G o aefal el |
(c) (1) ‘At normal temperature, Nitrogen is a gas but Phosphorus is solid’—Explain.
A SRR ARGS9 TP [FE T SIA—i S |
(i1) Deduce the structure of CIF, from VSEPR theory. 243=5
VSEPR g (A CIF,43 ol <efetl el |

(d) (i) Deduce the values of critical volume (V.) and critical temperature (T,) from van der Waals’
equation.

CI-UIE ST AN (A FRFS SO (V) @R F_F5 Sloi@! (T,)-a3 T ez et |

(i1) What is the unit of reaction rate? 4+1=5

fear e g Jie

3. Answer any one question: 10x1=10
R G5 207 Ted MG 2

(a) (1) HNO, can act as both oxidizing and reducing agent—why? 2
HNO, &5 ¢ [Reiss Ten gz Al F0e At (2

(i1) What happens when iodine solution is added to sodium thiosulphate solution? (with reaction)

TSN ACARTCES TR A SR @15 w0 96 [iwapr @i 2
(iii)) In between ammonia and phosphine, which one is more basic and why? 3
SIGITR @ AR WM& (A0 SAFRFe @ FII QIR (& 2
(iv) Arrange NaF, NaCl, NaBr and Nal according to their melting point. (Give reason) 3

NaF, NaCl, NaBr @38 Nal-93F Sed(Fd @ el @ A Fedl |
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(b)

@

(i)

(iii)

(3) SH-IT/CHEM/203/GE-2/18

What do you mean by surface tension of a liquid? ‘Surface tension of a liquid is zero at critical

temperature’—Explain. 1+2=3

CAETE PG IS F @RI? FRIG OIANGR (@I SAETE VG o —pN R |

Draw Amagat’s curves (PV vs. P) (in the same graph) at three temperatures for a real
gas — below the Boyle Temperature, at the Boyle Temperature and above the Boyle

Temperature. 3

@I AT PR CFE SANGT PV vs. P @2bal [t oomian owa a6l (98 @12ba)
—W@W%,W@Wﬂ?iWWW@WWWWI

Calculate the activation energy for dissociation of N, O, whose rate constants at 25°C and 65°C
are 3-46x107 min™' and 4-87x10min"" respectively. 4

25°C G2 65°C TR N,O-43 e i 29 $9@9 W9 IDEFE 3-46x107° min~' @3
4-87x107min"! RfEnoe Afewead «fe d s
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The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable.

1. Answer any five questions: 1x5=5
& (@l AolF Aes TeR mhe 3
(a) Name the compounds produced on hydrolysis of PCl;.
PCl-a9 G Seof @osfera wIw (o1eal |
(b) What is inert pair effect?
Qe (T ge Fe
(c) Write down the electronic configuration of chlorine atom.
@i e e @ele |
(d) What do you mean by inorganic benzene?
wited (@i F 2
(e) Write down the van der Waals’ equation for ‘n’ mole of real gas.
‘n (S AT ST & Ofie i ST el el |
(f) Write down the unit of rate constant for first order reaction.
Gl 22 @ [iews 29 e 9 (=Tl |
(g) What do you mean by Boyle temperature of a gas?
CHIC] ST IR Sl FeIce (12
(h) Give the type of crystal structure of NaCl.
NaCl-43 (101 5ioe Fihol?

2. Answer any two questions: 5%2=10
@ ) 7o AE Ted Wi g
(@) (1) In between NH; and NF; which one has higher dipole moment value and why?
NH; ¢ NF;-97 e 1 facie @i i (@ e (a2
(ii)) What happen when CaC, is heated with N,? (Give equation) 3+2=5
CaC, -& N,-9F 3% T6% I T(F ! W60 AAFATZ. (0 |
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SP-1I/CHEM/201/C-1B/18 (2)

(b) (@) SiCl, hydrolyses but CCl, does not.— Explain.
SiCl, siufeafs =7 &€ CCl, 2 = — I S |
(i) PCls exists but NCls does not.— Explain. 2+3=5
PCl-93 Oy Ntz € NCIg SfEea — i<y el |

(c) What do you mean by molar heat capacity at constant temperature(Cp) and molar heat capacity at
constant volume (Cy) for gases? In between Cp and Cy, which one has higher value and why? 3+2=5
2 BItel (A SRRSOl (Cp) @R BT TS (A SAoIf7Fs ©ist (Cy) 00 I @I 2 o
N (@O W SoFFFe (@ G97R (e 2

(d) Derive Boyle’s law and the expression for average kinetic energy for a gas from the relation

1
PV =3 mNC?. 2Y4+2Y2=5
1
PV = 3 mNC? 739 (AF IEEE G 8 NEE o1e sifexifea 59 afedt Fet
3. Answer any one question: 10x1=10

@ @I G0 2ltiE Ted nie ¢
(a) (i) Compare nitrogen and phosphorous with respect to the following points :

electronic configurations, hydrides and oxyacids.
TGS ¢ TRFACR FEkive Ranelr Toa e SiEsal i ¢
ERG [, @l @ wif¥ S|

(i) Describe the shapes of CO, and SO,.
CO, ¥R S0,-93 @ SFho @ @21S |

(iii) What happens when Cl, gas is passed over hot and conc. NaOH solution? Give balanced
equation. 6+2+2=10
T=e @ 96 NaOH @ Cl, 571 S 23 F 906 T (@00 |

(b) (i) Derive the equation of rate constant for a first order reaction.

A2y v [KiEae cF sifsEaa s afew st

(ii)) Which property is measured by stalagmometer?
SHyEIsCGI e 1 sAfssl a1 =e

(iii) Mention the effect of temperature on the viscosity of gas and liquid.
ST € ST AT T Sloiae dold S el |

(iv) What do you mean by mean free path? Elucidate the effect of pressure on it. 3+1+3+3=10
MER T e PO I @IERI? @F T2F BIoid 2o iyl I |
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B.Sc. Semester-II Practical (Honours) Examination, 2018
CHEMISTRY

Subject Code : 21411 Course Code : SH/CHEM/201/C3 (P3)

Course Title : Inorganic Chemistry-I

Time: 2 Hours Full Marks: 15

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

1. Estimate the quantity of total iron in gL ™! in the supplied solution marked I containing a mixture of Fe**

and Fe’*. 11
2. Viva voce 2
3. Laboratory Notebook 2

Distribution of marks for Q1:
(1) Preparation of primary standard solution 1
(ii) Presentation of data in tabular form

(iii) Correct calculation

(o) \S TN V)

(iv) Quality of results of experiment
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SH-1I/CHEM/202/C-4(P4)/PR/18

B.Sc. Semester-II Practical (Honours) Examination, 2018
CHEMISTRY

Subject Code : 21412 Course Code : SH/CHEM/202/C4 (P4)
Course Title : Organic Chemistry-11

Time: 2 Hours Full Marks: 15

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

1. Prepare the organic compound following the supplied procedure. Record the yield and determine its

melting point after recrystallization of a part of the product. 11
2. Laboratory Notebook 2
3. Viva voce. 2
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SH-IT/CHEM/203/GE-2/P-2/PR/18

B.Sc. Semester-1I Practical (Honours) Examination, 2018
CHEMISTRY

Subject Code : 21413 Course Code : SH/CHEM/203/GE-2/P2

Course Title : States of Matter & Chemical Kinetics; Chemical Bonding &

Molecular Structure, p-Block Elements

Time: 2 Hours Full Marks: 15

The figures in the margin indicate full marks.

Candidates would not be allowed to consult the books/notes
while writing the report in answer scripts.

e ST SN AT WoE
TG 71g (@TNF T I2 T (@5 TS (7SI T AV

1. Perform the experiment of the followings on the basis of ‘drawing a card’ (any one): 15x1=15

IC corne fefers WalEie A5 (@@ 9F6) v |

(A) Make a systematic and complete quantitative analysis of Inorganic sample (Marked-I) containing not
more than three radicals with respect to the following in tabular form. A detailed description of the
experimental procedure is not necessary.

A forit Joie e 2re T biere sitem Twiba Sfeaa safore weiore [oe s Fafre
& S | AIEPTRd e Reaes awed @3

(a) Physical characteristics Va+lh=1

(STe Afiaet
Colour and solubility
3 g% TRl
(b) Preliminary test for the basic radicals: Vat+1+Y2=2

THEF A 2B AT

Experiment Observation Inference

A ARl e
(i) Fusion test for Mn and Cr-compounds
9e = (Mn € Cr @ )
(i1)) Flame test
[RRIIEI]
(iii) Test for NH;
NH, SIRe-93 210
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SH-IT/CHEM/203/GE-2/P-2/PR/18 (2)

(c) Special test for basic radicals: Fe, Ni, Cu compounds.

Fe, Ni, Cu G4l

(d) Preliminary test for acid radicals:

fE a2 A e

Experiment Observation

Rk Rl

Inference

e

(1) With Conc. H,SO, and MnO,
< H,SO, 9k MnO, =<l

(i) With Conc. H,SO, and Cu-turnings
g H,S0, @3 (Cu) S fegwl ==

(e) Test for interfering acid radicals and special test for S*~
g R SfEF T AT 93 S2 A [ A

(f) Wet test for acid radicals:
fEF T e o9 ¢

Experiment Observation

A el

Inference

Prarg

(i) AgNO, solution
AgNO, @39 =i

(i) BaCl, solution
BaCl, @3l =<t

(iii) Nitropruside solution
ARGINZE 719 B

(iv) Ring test

TR oA

Vax3=1%2

Vatln=1

1%2

(g) Write the correct formulae of the radicals and mention the group and group reagent(s) of the

basic radical(s).

2

T el A MES @l @R T TRha @t gk @it [k e w0

(B) Prepare 7-5% and 5% solution (V/V) of the supplied 10% solution (marked ST) in water. Calculate
densities of prepared solutions theoretically from the density of 10% solution. Determine their surface
tensions. Show the variation of surface tension with concentration (in %) graphically. (Density and surface

tension of water and density of 10% solution will be supplied at the time of calculation).

11

aa 10% (ST HBfFe) w=e (A 7-5% @ 5% (V/V) Tm 439 2Fe 3G | 10% T 909 (AT
oifgFelrd Tl Tayg om T T6 waewlm Jptm i s@l | @b Ry AR Re

NGCIA (%) ARTE Frhvl @2l |
(IR A SR TG, IO @R 10% TR TG (RS Z(A)
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(C) Prepare 8% and 6% solutions (V/V) of the supplied 10% solution (marked VIS) in water. Calculate
densities of prepared solutions theoretically from the density of 10% solution. Determine their
viscosity coefficient. Show the variation of viscosity coefficient with concentration (in g/100ml)
graphically. (Density and viscosity coefficient of water and density of 10% solution will be supplied

at the time of calculation) 11

A€ 10% (VIS BfFe) 719 (A 8% 3k 6% (V/V) Tl %39 &4Fe @l | 10% FAER T (AF
SifeFei@ gaaalem qoyg s 3| TF radaferm Amel wdis 6 S| @b TR we
ANCE ARS SN6Ced (in g/100ml) #ATST ot e |

(AT IR GeTd W g, ATl SAE AR 10% T qTg e ()

(D) Prepare a set of experiment with 90 ml of acid and 10 ml of ester to study the acid-catalysed hydrolysis
of the given ester with the supplied acid solution (marked A). Calculate the observed rate constant

by plotting suitable graph. 11

e oY f{esel S1Ee 619 &) 2ve SifTe wdd (A-bfere) «ak @b 7Rt @ IR o6 ST
F@ | EBG 90 ml =HFTE @3 10 ml GBI 7R 24FS I | TS @TADEd AR ST 2

I A9 AT |
2. Viva voce. 2
IR
3. Laboratory Notebook. 2
GNRIGEHEINIO)
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Candidates would not be allowed to consult the books/ notes
while writing the report in answer-scripts.

wfe effgfye MAyef e oM
Te9lg (1K Y I8 Al (@6 @Ace med & A

1. Perform the experiment of the following on the basis of “drawing a card”. (any one)
T (ol fofers fmferfie «[Fm (@ @I 9Fh) STt w6 |

A. Make a systematic and complete qualitative analysis of Inorganic sample (Marked I) containing not more
than three radicals with respect to the following in tabular form. A detailed description of the experimental
procedure is not necessary.

s foqls spre s awe T s sitaa THiba Afera Aafore wiore [efwe e fFakive wwa
SIFE | 2RFPTREd [ee [Raaer g@es a2 |
(a) Physical Characteristics: Va+lh=1
Colour and Solubility
(Ste {EfIa ¢
3 g% TRl
(b) Preliminary test for the basic radicals: Vat+1+4Y2=2

TR A A ST
Experiment (sI57%) Observation (sIF@4) Inference (PT&I®)

(i) Fusion test for Mn and
Cr-compunds

9%« (Mn € Cr @ &)
(ii)) Flame test

[ERIEI]
(iii) Test for NH 4+

NH,* SI-a3 2951
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(c) Special test for basic radicals: Vax3=12

Fe, Ni, Cu compounds

Fe, Ni, Cu (9l

(d) Preliminary test for acid radicals: Va+lh=1
ofEE YA AT o o
Experiment (sIS7) Observation (#1F(@) | Inference (F1&I®)

(i) With con. H,SO, and MnO,
99 H,SO, ¥k MnO, =<1

(il) With con. H,SO, and Cu-turnings
T H,S0, @R I (Cu) 3wl &l

(e) Test for interfering acid radicals and special test for S~ 1%

g AR Wi T 1w @R $T e [Rew o e |

(f) Wet test for acid radicals: 2

fEF T e o190 2
Experiment (s1571) Observation (sIF@4) Inference (PT&I®)

(1) AgNOj; Solution
AgNO; 439 =l
(ii)) BaCl, Solution
BaCl, @99 =il
(iii)) Nitropruside Solution
ARGIZPIZT T gl

(iv) Ring test

TR oA

(g) Write the correct formulae of the radicals and mention the group and group reagent(s) of the basic
radical(s). 2
TEN TRl AT WEe @Al G FEIT TR @4 g @i Swd T
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Prepare 7-5% and 5% soluations (v/v) of the supplied 10% solution (marked ST) in water. Calculate
densities of prepared solutions theoretically from the density of 10% solution. Determine their surface
tensions. Show the variation of surface tension with concentration (in %) graphically. (Density and surface
tension of water and density of 10% solution will be supplied at the time of calculation.) 11

ane 10% (ST BfFe) wel (A& 7-5% @R 5% (v/v) Tl ¥4 28FS @ 10% TEF I7g (AT
SIfeFeiE TReasfeTa Ty o Il | TF waerfea ot e St | @14ibeEd AR At AR Siered
(%) *ffad Fimol (IS | (917 T SR I, B GR 10% TR g @S 23 1)

Prepare 8% and 6% solutions (v/v) of the supplied 10% solution (marked VIS) in water. Calculate densities
of prepared solutions theoretically from the density of 10% solution. Determine their viscosity coefficient.
Show the variation of viscosity coefficient with concentration (in g/100ml) graphically. (Density and
viscosity coefficient of water and density of 10% solution will be supplied at the time of calculation.)

11

gmG  10% ( VIS BfF®) @ (& 8% @R 6% (v/v) TE T4 2 I | 10% G g (AT
IfgFeid wefa gy sl 6l | T waeelia arel weiig W w6 | @b AR Aee! ediEd
ARS 4N6cga (g/100ml) “AFTEST Fhvl @ | (9 7N Sl GG, Mol BA% 4% 10% G GG
meT 7A 1)

Perform a set of experiment with 90ml of acid and 10ml of ester to study the acid-catalysed hydrolysis
of the given ester with the supplied acid solution (marked A). Calculate the observed rate constant by
plotting suitable graph. 11

e SEfeaed SuEe 9 T ane ST w3el (A Bfee) qik @R wEl @3 oS GI6 Tt
3@ | EI66 90ml BHIFTE @R 10ml @B 7R 2@ I | TS FTAhiad AR AT Q7 &5 oielwl
|

Viva voce 2
SIEES

. Laboratory Notebook 2
SIREGE el
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The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

1. Answer any five questions from the following: 1x5=5
(a) Work out the ground state term symbol of Co (III) ion.
(b) Indicate the basic difference in the angular part of wave functions of 2s and 2p orbitals.
(c) Give the gound state electronic configuration of ferrous ion.
(d) Write in words the meaning of a negative value of electron affinity.
(e) Present the autoionisation equilibrium of liquid sulphur dioxide.
(f) Indicate the species as the acid and the base in the following reaction according to Lux-Flood concept:
Nb,Os + Na,S,0; - Na,SO, + (NbO,),SO,
(2) E° values of A**/A and B**/B are +1-2V and —2-1V, respectively. Predict the reaction.
(h) State the variables used in Frost diagram.

2. Answer any two questions from the following: 5%2=10

(a) (i) State Heisenberg’s uncertainty principle in words and in mathematical form. Calculate theoretical
uncertainty in its positon within 1 m/s for an electron moving at 100 m/s.

(i1) State Hund’s rule. (2+2)+1=5

(b) (i) Distinguish between electronegativity and electron affinity. First electron attachment enthalpy

of oxygen is negative while the second is positive—lJustify.

*

7z
(if) What is the slope of the curve if y,, is plotted against —5~ 2+2)+1=5

cov

BNK21401 Please Turn Over



SH-IT/CHEM/201/C-3/18 (2)

(c) (i) Arrange the oxyacids of phosphorus having formula H;PO, (n =2, 3, 4) in the decreasing order
of acid strength. Justify your answer.

(i1)) What will be the change in pH of water when 0-01 mole of NaOH is added to 10 L of water?
3+2=5

(d) (1) What are the constituents of Zimmermann-Reinhardt solution? Specify the function of each of

them.

(i) Calculate the equilibrium constant of the cell reaction that takes place in the galvanic cell with

two electrodes having following potential values: 3+2=5
B g =0TV EMan,H*/MnZ* =151V
3. Answer any one question: 10x1=10

(a) (1) Whatis exchange energy? From the concept of exchange pair of electrons justify that the ground
state configuration of chromium is 3d°4s' and not 3d*4s>.

(ii)) What do you mean by inert pair effect? Give a suitable example.
(iii) Calculate the wave number of the third line in the Balmer series of Be** ion. Ry = 109677cm™).

(iv) Arrange BF,, BCl; and BBr, in order of increasing Lewis acidity with explanation.
3+2+2+3=10

(b) (1) The E values of Cu?*/Cu* and L/I" systems are 0-15 and 0-53 volts, respectively but
Cu?* oxidises I" ion in practice — explain.

(ii) The E values of Au*/Auand Au**/Au* are 1-68 and 1-41 volts, respectively. Predict whether
Au* will disproportionate to Au and Au** or not.

(iii) Show that the direction of the following reaction is reversed on changing the pH of the medium.
AsO;” +2I +2H" = AsO; +1, + H,0

[Given : E°

AsOy”/ 4505~ =056V E12/21 =054V ]

(iv) Calculate the solubility of AgCl in 0-1M KCI solution. (Give Kgp = 1-0x10719).
3+2+3+2=10
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