2. Chemistry (Chem.311), 2066 -

Time ; 3 hrs. 5 Full Marks : 100

The Comprehensive Question of each group is compulsory. ;
Attempt EIGHT questions of Short Answer Questions of each group.

L

% Group "A" "' (Inorganic)
Comprehenswe Question
Give the derivation of qn.hr:::edmgcrs wave equation (time.independent) and
define the terms involved in it. What is the sagmf‘ cance. of ¥ and ‘-Pz with
reference to this equation ? = [7&7]
: - OR
What is meant by "Diagonal Relationship
Explain with feasons the diagonal relationship bétwveen th following pairs: (i)
B-and Si (1i) Be and Al (iii) L1 and Mg. 3 [3+6]
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(b) Alkanes ar¢ insoluble in water but alcohols are soluble. Explain.
4.11. What is Williamson ether synthesis ? Give an example.
Group "C" (Physical)
Comprehensive Question : [10]
What is Maxivell's distribution of molecular speeds ? Derive the averagc
velocity of molecules from Maxwell's equation.
At what temperature will the molecules of oxygen have the same root mean
square velocity as those of the molecules of nitrogen at 0°C 2 [2+4+4]
& OR*
Derive the equauons for maxinium work done in lsothcrmal reversible and
irreversible expansion of an ideal gas. Prove the stateinent that work done i in an
isothermal reversible expansion of an ideal gas.

‘Calculate the average bond energy of anN-H bond in ammonia at 25°C from
* the given thermochemical reactions:

a. Ni(g)=2N(g) ; AH" = 941K]J mol™
b: Hz(g)—zH(g) AH® = 436K] mol™

¢ Nz(g) 3 Ha(g) N'Hs(g) ; AH® = -46KJ mol™ [5+1+4]

¥
Short Answer Questions : S [8x3=24]
6.1. - What is meant by eritical pressurc ? Why CQ; can be . but 02 cannot be
* liquified by applying pressure at room temperature ?

_ 6.2, Write short notes on any TWQ :

a. Bravais lattices - 7 ) :
b. Classification of solids on the basis of nature of bonds
¢. Crystal structure of NaCl.

6.3. What is meant by K_ and K, ? Write down the expression for K. of the

reaction 4N Hi(g) + 5 0,(g) = 4NO(g) + 6 FL,O(g).

6.4. What are Ky,,. K, and K, with reference to hydrolyﬁts of salt and h?w
they are related ?

6.5. Explain why a mixture of NH,OH and NH,Cl can not p;owde a use full
buffer solution of pH4 ?

'6.6. Caleulate the pH of a buffer solunon contammg 0.5 M of CH;COON&
y and 0.4M of CH;COOH.

(Given K for acetic acid is 1.85% 10 %)

6.7. Define the depression of freezing point of a solution. Why vapor pressure
of a solution is less than that of pure solvent 2 .

6.8. What! is electro-dialysis ? Explain the uses of dialysis.

6.9. What is most probablé velocity of gas molecules? .+
Calculate the most | probable velocity of mtrogen gas at 25°C (R = 8.314J
K mol). .

6.10. Define enthalpy of ncu_trallzanon. Why-the cmhalpy nl‘neulra]izati(m for
the reaction between strong acids and strong bases is almost constant 2
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6.11. Calculate the vapour pressure of a solution at 90°C containing 3.6 grams
of cansugar {mol.wt. = 327 grams) in 70 grams of water. Vapour
pressure of water at 90°C is 758mm of Hg.

Chemlstry (Chem. 31 1), 2067 :
Bachelor Level / Science & Tech. / I Year Full Marks: 100
: s Time: 3 hrs.
The Comprehensive Question of each group is compulsory. :
Attempt EIGHT questions of Short Answer Questions of each Group.
; GROUP "A" (INORGANIC)
L Cemprehenswequesuon
What are the main postulates of Bohr's atomic model? How does Bohr's model ;
explain the atomic spectrum of hydrogen? — [2+7]
OR- - - i
What is meant by electronegativity? Explain the Pauling's approach to obtain
clectronegativity ~of different atoms. What is difference between
electronegativity and electron afﬁnity‘." : [2+6+1]
2. Short Answer Questions : 8x3=24
2.1. What is meant by Half-life period of & substance” Half-life of *'° P,
is 140 days. Calculate the number of days after which 1/4g of s
be left undistintegrated from. 1g of the isotope.
2.2. What the Lewis acid character of is in the order
. BF, <Z BCl1:< Z BBr; <ZBI;? Explain.
2.3. Discuss briefly the crystal structure of NaCl.
2.4. Explain the terms: polarising power and polarizability.
2.5. What is meant by solubility product? E\tﬂaln briefly its role in
_ qualitative analysis.
2.6 What is meant by ionization potential? Why mtfogcn has higher value of
ionization energy than oxygen? Explain.
2.7. Predict the shape of the following molecules on the basis of |
hybridisation: (i) PC15 (ii) BrF; (iii) XeF2,
2.8. What do you mean by Hund's rule of maximum multiplicity? Using this
rule give the electronic configuration and number of e!ectrons in the
ground state of chromium (Atomic number 24).
2.9. What do you mean by stoichiometric and non-stmuhuomunc detects?
2.10. What is difference between bonding and antihonding molecular
orbitals?
2.11. Explain the terms conductors insulators and semu.onduclors
GROUP "B" (ORGANIC)
‘3. Comiprehensive Question
What do you mean by conformation and configuration? Draw the different
conformations for n-. tai * using Newman's projection formula and show their

relative stability ¢ .1 potential energy.
= ¢

powill

14



. OR
' What do you mean by term SN' and SN reactions mid also five their
mechanism? How do you account for the fact that the SN reaction proceeds
with complete inversion of configuration whereas SN' reaction procec s with
partial racemization plus net inversion?

Short Answer Questions 2 8x3=24
4.1. Define hyperconjugnhon How hyperconjugation expkam the stability of
carbonium ions. :

4.2, How do you account for the fact that the peroxide initiated addmon of
HBr to an unsymmetrical akenc molecule takes place against the
Markovnikov's rule?

4.3. Give the mechan'sm for dehydrohaiogenat'on of- t-but\ ! bromlde by
alcoholic KOH.

4.4. Define racemic mixture and nicso compounds with suitable cxampies
and explat why lhey ate optizally inactive.

4.5. Write the preparation and uses of polyethiene.

4.6. Show your familiarity with green house effect.

4.7. Give the mechanism of chlorination of methane.

4.8. What is hydroboration reaction? Give an example

4.9. Give an example of Williamson reaction. Write its mechanism.

4.10. (a) Which is more acidic and why..(i) ethane {ii) ethene (iii) sthyne?

-(b) Why-boiling point of diethy! ether is lower than n-butanol?

4.11. Write the products when: 2
(a) Propene feacts with alkaline K!Ua0Q.4.

(b) Propene reacts withO; followed by Zn/H,0 ;
= GROUP "C" (PHYSICAL)

- Comprehensive Question .

What are the main, assumptions of kinetic theory of gases? Derive the kinetic

gas equation.

Calculate the avemge kinetic energy of 28 grams of nitrogen gas at 30°C (R =

8314 JK-"mol"). . 3 o [3+443]

O - i ;

How does a buffer solution resist the change in pH even on addition of sma!l_

amount of acid or base? How to calculate the pH of a buffer solution of a weak .

acid and its salt? Discuss about the buffer capacity and buffer range of acid or

base.

Calcuiate the pH of 0.01 N HCI and GAIN NaOH solutions. [3+2+2+3]

Short Answer Questions 7 8x3=24

6.1. Define collision frequency. How does temperature influence the collision
, rrequmy')

6.2. Point out the differences b«.twan crystalline and amorphous structure.
6.3. . State Lechatlier's principle. How does it explain the effect of temperature
on chemical equilibrium? : <
6.4. What is meant by surface tension? Point cut its importance and discuss
15



the drop welght method to detcrmme the surface lens:on of a solution.

- 6.5. Explain how soap cleans a dirty cloth.

6.6. Calculate the osmotic pressure of-an aqueous-solution containing 90
graums of glucose per litre at 298°K assuming the solution to be, ideal.
(Given: meal, wt. of glucose = 180 grams)

6.7 Define Hess's law of constant heat summation. Calculate the enthalpy of -
reaction H,C = CH(g) + H;(g) = H;C— CHy(g). (Given : bond energies
of C=C.C-H.C-CandH - Hare6 15. 4160 3472and43501(]
respectively)

6.8 Define ‘the termodynamic term cntropy and point eut the difference
between internal energy charge and enthaly charge.

6.9 Caleulate enthalpy charge at 37°C for the reaction:

! 1 : 3 - :
7 Ha(g) +3 Clyg) = HCl(g); AH°=-22.0K Cals

{(Given : - Cp= 6.8 cals/mole. deg for Ha(g) at 25°C
' Cp = 7.7 cals/mole. deg for Cly(g) at 25°C
. Cp = 6.8 cals/mole. deg for HCI(g) at 25°C)
6.10 Show that the elevation of boiling point is diréctly proportional 1o the
lowering of vapour prcksurc’
. 60 ml of 0.tM acetic acid is mixed with 40 ml of 0.25 M sodium
hydroxide solution. What will be the pH of the mtxture" (Gwen K, =
1.85x10°%)

Chemistry (éhem:il 1), 2068

Bachelor Level / Science & Tech./ I'Year | : -~ Full Marks: 100
Use separate answer-book for each group. e : Time: 3 hrs.
The Comprehensive Question of each group is carnpulsory

Attempt EIGHT questions of Short Answer Questions of each Group.

GROUP "A" (INORGANIC) : g

Com prehenswe Question N
What are assumptions on which Bohr's Lheory of atomic structure- is based?
What refinements are applied in Bohr's theory? Also point out the basic
assumptions in wave mechanical model of atomic structure. : [3+3+43]

: AR i e - .
What is Born - Haber cycle? Discuss its usefulness in explaining the stability
of ionic compound. Can this concept be applied in the case of covalent
compounds? ‘ e . [A+4+1]
Short Answer Questions ' e ' . 8x3=24
2.1.  What is meant by Group dnsp!aoement izmr‘j l[iustrate
2.2. Point out any two differences between the LV. P.A.0 system of periodic

table and long form pcriodic table.

©2.3. What basic parameters are used in esumaung the electro ncgativity of an

. " element in Pauling's scale? -
2.4. What are semiconductors? Use any concept of metallic bond to
g e 1



explain the nature of semiconductors. :

- 2.5. What are requirements that should be met in order tha! a gravimelric
method be successful?

2.6. Point out an application of common ion effect in the wet test ic: hasic
radical. : _

2.7. Using VSEPR Theory, predict t. shape of the." following molecules:
a. CO; Z b. Hzo s C, Si‘b :

2.8. Using molecular orbital theory determine the bond order of oxygen
: molecule. How ate the stability related to bond order and bond length?
2.9. Explain why electron affinity value of chlorine -is higher than that of

fluorine although the e!cctro negativity of fluorine is higher ihdn that of
chlorine,
. 2.10. Draw the structure of TiO; (Rutile sgmctarc). :
2.11. What is ISAR principle? Explain why Ag(CN) is very stable but Ag
- Clz is not stuble.
-GROUP "B" (ORGAVIC)

Comprehensive Question : -
Describe SN? reactions in terms of Kinetics, mechanism and stereochemistry.
- Also write energy profile dlagram for SN” reaction. [7+2]

OR
Write down the kinetics and mechamsm of El and E2 reactions. What factors
determme the orientation of the double bond in elimination reactions?
Describe. [6+3]
‘Short Answer Questions $ : 8x3=24
4.1. What is the difference between hyperconjugation arid resonance effects?
- Describe giving examples.
4.2. Write the mechanism of the following reaction,
: CH+Cl,hyCCl,

4.3. What is the function of the polanrneter” Define specific rotation.”

14, What product is obtained when neopentyl halide is lreatcd with ethoxide
don? Write complete reaction.

4.5, Show yonr acquaintance with Williamson synthesis gwmg one example
with me ** unism, .

4.6. How is polyethylenc prepared? What is its application?

4.7. Why is alkyne more acidic than alkene? Wrile a reaction 1o show lhe
reduction of alkyne 1o alkene.

 4.8. Whatare A and B?

—=>CH; - fH =CH,
CH; = CH = CHy — OH

=——>CH; - CH; — CH,— OH

1%



4.9. What factors have contributed.for ozone depletion? Describe.

4.10. What is meant by regioselective reaction? Give an example.

4.11. Write all possible stereoisomers, of tartaric acid. Label meso compound

and two pairs of enantiomers and diasteriomers.
GROUP "C" (PHYSICAL)

Comprehensive Question

- What are the main assumption of kinetic theory of gases and derive the kinetic
gas equation. -
Calculate the average Lmeuc energy of 28 gm of nitrogen gas at W0°CR=.
8.314 JK™ mole™ j [3+3+4]

g ¢

. What are heat of reaction at constant volume and conslant pressure" How are
they related? Derive Kirchoffs cquatlon e :

“The heat of reaction to

Nay(g) +3H(g) = 2NH3(,g)

at 27°C is found 6 be -92 KJ. The. Cy value for N,, H, & NH; are 29.2,
28.8 and 35.1 J deg™ mole™, respectwely Calculate the heat of

reaction at 57°C. : [3+3+4]

Short Answer Questions 8x3=24 ‘

6.1. What do-you understand by the vapour pmssurc of liquid? How does it
depend upon temperature?

6.2. 30 gm acetic acid is dissolved in watcr to make 5 litre of its solution.
Calculate pH of the solution [Ka of acetic acid = 1.8 x 10-5] molecular
- weight of acetic acid =60. =
6.3. State Rault's law of vapour- pressure ‘of lowering. \Vhy a solution of !
. electrolyte does not obey this law? 3
" 6.4. What is dialysis? Explain the use of dialysis.

6.5. Explain the difference between crystalline and amorphous solids. -

6.6. Give reasons why NHA4CI is acidic, KCN is alkaline and KCI is neutral
to litmus? i

6.7. What are isotonic. hypertonic and hypotomc solution?

6.8. What is meant by thermodynamic reversible process? Derive an
expression for the work done in isothermal revemhle expansion of an
idéal gas.

6.9. Define the term viscosity. "Between dimethyl ether and ethyl alcohol.
Which will have higher viscosity and why?

-6.10. Calculate the ratio of K, to K, at 27°C for the reaction.
“Ny(g) + 3H(g) t;- 2NH;(g) : >
[R=0.0821 { atm mole -'K].
6.11. Define the term coaguiation? Explain the met.hamsm of coagulauon
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Chemlstry (Chem.311), 2069

Bachelor Level/Science & Tech./l Year - Full Marks : 100
(For: Regular Examinee only) Time :3hrs,
Use separate answer-book for each group. The ngp__hw.n_of each
group is compulsory. ]

Attempt EIGHT the questions of Short answer questions of each group.

GROUP'A’ {INORGANIC)

I.  Comprehensive Questions :

(a)
(b)

What do you understand by dual chamcm of electron ? Derive de-

Broglie's equation. :

State Heisenberg's uncertainty principle and show how it give rise to ihe

probability approach for the position of an electron in an atom. (4.5« 2“9}
Or 2

. Denve Born-Lande equation for lattice encngy Describe the role of lattice
3 .energy. T (613=w)
~ 2. Short answer questions :

2.1

2.2

23

24

2.5

2.6

2.7
2.8
29

2.10
211

Explain the following on the basis of molecnlar orbital thcorv F;
molecule is diamagnetic while O, molecule is paramagnetic.

Half life period of IMl is 60 days, what percentage of the original
radioactivity would be present after 180 days ?

Cmnplete thc folluwmg mu:lear reactions :

@ N+ He— "0+ .

2

(b) B-l-IH——) y oy

(c) CI+ D=fRcs S+ .....

‘What is Fnjansmie Whﬂmthefacfnrsﬂiafauoursthepo!ansahon s
What is electronegativity ? Give the Mulliken's ‘approach to obtain
electronegativity of different atoms.

Calculate the heat of formation of CaCl, from the foﬂowmg given values .
(Kj mol™)

Cayy——— Cag ' AH =176
| Cagg—— Ca'y, AH =585.7
| Ca'g—s Ca™, ~ AH =]147
| Clygy——> 2Cl, AH =241.8
Clig+ € ——Cly AH =-379.5

Ca™ +2CN——» Ca? (CI')y AH =-2233
What is ‘F—centres" ? What properties of the crystals are associated withi

“'F—centres” ?

Why is the melting pomt of pmhydrovaenzmc acid is much higher
than that of orthohydroxybenzoic acid.
Explain the refinements of Bohr theory of He-atom.
Discuss the shape of SF; on the basis of hybridization.
What is meant by levelling effieet and dlﬁemntmg effect of solvent ?
; 19



2.12 What is redox titration ? What do you understand by iodometry and
iodimetry ?
GROUP 'B' (ORGANIC)

Comprehensive Questions : ;

What are enantiomers and diasteriomers” ? Write down the possible
configurations of tertaric acid. Predict the pairs of enantiomer and diasteromer
which of them are optically active and which of them are not. Why ? Give
meso tertaric acid and racemic tertaric acid. C (2+3+1.5+1.5+1)

Or :

State and explain Markovnikov's orientation and Anti-Markovnikov's
orientation with example of 2 - prentene and give mechanism. Why. Anti-

; Markawmkoft’s orientation is only obser\red in the addition of HBr, but not m
16
Suurt answer questions 2
4.1 iredict the product by coupling of llthnum di-tert bntvl cuprate with n-
butylbromldc Give its IUPAC name.

42 AssignRandS c.ontlgurauon to the following Fisher prOJectxon

(i) - Cl - (ii) C,H
H =——2—0H CHyr—r O
——0OH - H ——CH,,
Cl «OH :
4.3 What is isotope ett‘ecl ? In what way isotope effect is useful m
ascertaining the mechanism of E; —reaction ?
4.4 Write the preparation and uses of polypropylene.
4.5 Predict the proportion of isomeric product from chlorination of n-butane
and iso-butane at room temperature. :
4.6 Account for the fact that ortho-mtrqphe'nol is more volatile than para-
5 nitrophenol.
4.7 Hydration of propyne ylelds acetone rather than proplonaldehyde What
does this suggest about the orientation of initial addition ?

4.8 Give the product and suggest a sultable mechamsm for thc “following
reaction. .

Al c ]

CH;

HCl
CH—C~CH —DH =+

<

CH; .
4.9 Show that SN' reaction proceeds with racemization plus some not
inversion. -

4.10 Show your acquaintance with Hydroboration reaction.
4.11 Why is acetylenic hydrogen acidic ? Give reason.

20



GROUP 'C‘ (PHYSICAL}

Comprehensive Questions :
Define pH. Expiam the pH change durmg the titration (a) strong acid with
strong base (b) weak acid with strong base. Calculate pH of a solution obtained
by mlxmg 20 ml 0. GZM HCI with 200 ml-of 0.01M ‘NaOH Solution.
’ = - (1+2+2+2+3)
Derive an expression for maxxmum work done when n 'mole of an ideal gas
expand reversibly and- isothermally ? Calculate the heat of formation of
carbondisulpide. The heat of combustion of CS; and $ are —26.5 KCal mol™
. and —94.3 KCal mol™ respectively. Heat of combustion of carbon is —94.1 K
© calmol™, S
6. Short answer questicns Skl . 8x3=24
= 61 What is. difference between -average velocity, rms velocity and most
probable verocity*’
6.2 Write vander waal's equat:on What are the significance of constant 'a*
and'b'?
6.3 Define the term surface tcns:on How SI and CGS unit of surface tension
© arerelated 7
6.4 What are the typical propemes of lomc solids ?
..6.5 Calculate the value of K, for Synthems of ammonia when the t.ql.!Illbrllim
constant K, at the teniperature 400° C is 1.6 x 107,
6.6 State Le-chatelier principle and ‘explain the effect of tcmperature and
pressure on the following equation. -
Ny + IH;, == 2NH1 +224 KC&]
Ny 0, 2NO— 432 KCal :
6.7 What are. K, Ky and K, w:th reterence to hydrolysis of salt and how they
- are related ? ; -
6.8 Point out the reason for clevation of boiling pomt of a solvent with the
: addition of 4 nen-volatile solute ?
6.9 Define common ion effect with ewnple 2 3
6.10 What is protective colloids ? ; &
~ 6.11 In the light of calorific value of fuel explam the statement "Gasoline has
g high enthalpy densny wh:!e hydrogen has h:gh specific enthalpy" 4
Chemlstry (Cllem. 101), 2070 (New course)
Bachelor Level /'Science & Tech. /] Year 7 Full Marks: 100
Use separate answer-book for each group. : Time: 3 hrs.

The Comprehensive Question of each group is compulsry.
Attempt SIX questions of Short Answer Questions of each Group.

iz

GROUP "A" (INORCANIC)
Comprehensive Question
Write the basic postulates of Bohr's theory of atomic structure. Derive an
expression for the energy of an electron in the hydrogen atom. [3+6]

21



OR : '

How does ionization potential differ from electron affinity? Discuss the factors
that govern ionization energy of an elément. [3+6]
. Short Answer Questions - S : . 6xd4=24

© 2.1 What is meant by aufbau principle? Give its hm‘tauons

- 2.2 Explain the terms (1) Bmdmg energy {2) Mass defect
2.3 Draw and briefly explain the structure of cacsium chloride.
24 Suggest the geometry and. type of hybridization of the following

molecules: ;
(1) SFg - ) IF,;
(3) XeFe = (4) NHy
2.5 Predict the bond order in He,, CO, F; and N using molecular orbital :
_-thcory
~ 0 e and explain the HSAB pnnc:p!e with suitable examples
2.7 batis meant by gravimetric analysis? Explain b~ ' the experimental

techniques in gravime®ric analysis.
2.8 What is VSEPR theory? Give its main poinis.
29 What are nefype and p-type semiconductors? E.xplam the nature of
semiconductors using any concept of metallic bond.
j ‘GROUP "B" (ORGANIC)
Comprehensive Question '
What are the conditions for an organic compound to show optical activity?
Explain.
- What is specific rotation? How can it be’ calculated” Descnbe Taking tartaric
acid as an example; show its enantiomers, dmstereomers. meso compound

and racemic mixture. : : [2+2+5]
, OR o

Give an account of E2 reaction (Elimination bimolccular) stressing on kinetics,

mechanism, reactivity and orientation of the double bond. 9

Short Answer Questions i 6x4=24

4.1. (a) Ethylene glycol, HOCH, - CH, — OH. has m dipole moment even
though carbon - - oxygen bonds are strongly polmzed. Explain why,
{b) Water has pKa = 15.74 and acetylene has pKa = 25, Which is
stronger acid? Does hydroxide ion react with acetylene?
4:2. Distinguish the terms 'conformation' and conﬁgurauon ‘Write the
conformations of n-butane. Which cunformauon is the most stable and'
; why"
4.3. Account for the fact that an optically active' samiple of (S)-2-bromo °
butane, CH;CHBrC;Hs, racemizes in présence of bromide ion.
4.4 What ave stereochemn:al omcomes of Syl and SNZ reactions? Describe
giving cxamples, - ; R e
4.5 - Identify the correct wmpound in each of lhe following case. .lusufv your
* choice.
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(1) a compound believed to be cither diethyl ether or propyl alcohol
which is miscible in water.
(2) acompound belicved to be cither allylmethyl ether or propyl alcohol
which decolourizes a solution of Br;, in CCl,
; (3) a compound belicved to be either cyclohexyl methyl ether or 2-
methycyclohexanol which evolves a gas when treated with NaH.
4.6 Outline a Williamson ether synthesis for tert - butyl methyl ether. Also
write its mechanism. . :

CH;
B
-C-0-CH,
!
5 CH3
4.7 What is hydroboration - oxidation? Iilustrate giving one example wnh

mechanism.
4.8  Write the mechanism of the follqwing.reaction :

SE NN

49 Whatare A, B, CandD"
H-C =C- H(excm)-——)lvl -C=C-NA
Bosi-cwc- CH; CH; - CH, - CH;
—-u-»Na—C'-C-VCHz—CHz—Cﬂz-Cﬂg‘~

CH;
= >CH—CH1-C =C=CH;y~CHy~ CH:
O i s :

GROUP-C (PHYS!CAL}

Comprelleusive Question

Explain the causes of deviation of gas from ideal behaviour. Denve the Vander
Waals equation for real gas. Whm are the significance of Vander Waals
constants? Calculate r\ms velocity of nitrogen molecules at 27°C. ~ [2+4+2+2]

o O
What do you mean by thermodynamically reversible process? Derive the
expression for work done on reversible and irreversible isothermal expansion
of an ideal gas. Calculate work done in Joules when 2 molés of an ideal gas are
allowed to expand isothermally and rapidly from a volumc of 10 L1020 L
against constant pressure of | atm at 25°C. : T1+6+3]
Short Answer Questions. : 6%4=24
6.1 What do you mean by Boyle's tempermure" How is it related to- Van der
- Waal's constant? - :



6.2

6.3
6.4

6.4
6.6

i

6.8

6.9

Deﬁne surface tension. How do you measure surface tension of liquid by
capillary rise method? kil

Write a concise note on Miller indices.

Discuss the equilibrium

PCls(g) = PCli(g) + Clz(z)
and denve the exprcss:on for Kp and Kc in terms of degree ¢ dissociation
(o) and initial pressure or volume,
Discuss the Ostwalc's theory for acid base indicators.
Explain why
(1) = addition of small amount of acid or base does not change the pH of
solution containing equimolar mixture of CH;COOH and
CH;COONa,
{2) Aqueous solution of copper sulphate is acidic toward litmus.
What is elevaticn of boiling point? Derive a relation between elevation
of boiling point and molecular mass of non volatile soiute. :
A solution containing 4.2g of organic compound in 50g acetone shows
an clevation of boiling poinl 1.8K. Determine molecular mass. (K, for
acctone = 1.71'K kg mol™) 3
How. would you prepare - ferric hydroxlde hydrosol? How-charge
originated on this sol?

Chemistry (Chem. 101), 2071

Bachelor Level (4 Yrs.)/I Year/Science & Tech. - . Full Marks: 100

. . Time: 3 hrs.
GROUP "A" (INORGANIC) i

|.  Comprehensive Question

Write down the Schrodiﬁger wave equhtioh and define the terms involved
in it. Draw the radial distribution function for. 1S and 3P orbitals in a

_hydrogen atom. .
What are the main conditions in which the solutgons to the wave equation
are physically posmble" ool N [5+4]
: OR o

2. " Sho
Zik

22

28

 Diieenitigts ks bond approach and molecular orbital theory. State

L.C.A.O principle of molecular orbital theory. and use it to explain why O,
is paramaguectic. Also calculate its bond orde: © [246+1]
rt Answer Quesllons ; SR T )
Slate Pauli exclusmn prmcxplc, and show that in a given pringipal shell,
there can be only two S and six P electrons.
Tire half life for 27C° o is 5.2 years.If g ‘of this isotope is l'.aken how
much .« will remnain after 15.6 years? :

What are the physical ‘properties on which each of the followmg
electronegativity scales is based?

(i) Pauling (i1) Allred and Rochow.
24 :
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2.4 How the atomic si.c vary in the periodic table? Give reasons.
2.5 What do you mean by point defects? Explain. e
2.6 Explain the terms bond moment and dipole moment. ,
2.7 What is hydrogen bonding? How it affects the properties of HF andH,0.
2.8 Define HSAB principle with examples.
2.9 What is the fundamental principle of gravimetric analysis? Explain.
GROUP "B" (ORGANIC)
Comprehensive Question
Write ad account of Syl reaction stressing on  kinetics, mechanism,
reactivity and stereochemistry. : C - 191 .
OR
- What products would you obtam from the n:act:on of 2 4-d|methylpcnt -2-
ene with
(i)~ BH, followed by H,0,. °OH
(ii) Hg(oAc), H;O/THF followed by NaBH,
Write the mechanism of both of these reacuons [4.5+4.5]
Short Answer Questmns. ; : 6x4=24
4.1 How do you account for the following: " g
(a) The boiling point of ethanol is very much: hagher than that of its
isomer, dimethylether.
(b)  Picric acid (2, 4, 6- trinitrophenol) liberates carbon dioxide from
aqueous sodium bicarbonate, but phenol does not.

4.2 Write mechanism of the following reaction
‘ Cly-s

CI'L——> CCly
4,3 Define et‘lantmmers and = diasterreomers giving examples. Draw a
* tetrahedral representation of (R) - 2 - chiorobutane.
4.4 What product would you expect from Sy’ reactlon of | - bmmobutane
with each of the following? . -
(i) Nal (ii) KOH (iii) H-Cs =C-Li (w)NH;
4.5 Write reactions to show that alcohols can act as both acids and

bases. Write the mechanism of the foilowmg g =

CHinGHIL-OH o Gl G B

4.6 What is Williamson synthesis? Give one example Also write its
mechanism.

4.7 What factors determine the orientation of double bond in E—2 reactions?
Describe giving examples. ! :

4.8. Write the mechanism of the following reaction

J e
+B; --—--—)
s e
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4.9 Why is acelyleric hydrogen acidic? Explain. What are A and B?

C=C

CHy ~CuC= Ry (- CRO -Gl -ty " < A E
: - [ By ~H

GROUP "C" (PHYSICAL)

5. Comprehensive Question

What do you mean by molar heat capacity? Obtain" the relation between molar
heat capacuty at constant pressure (Cp) and molar heat capacity at constant
volume (Cv).

The standard heat of formation of ammonia is - 46 - 10 KJ moi“’ at
298K. Calculate heat of formation of ammonia at 800K. Given Cp values for

N,. Hy and NH; are 29.20, 28.82 and 35.06, JK™' mol™, respectively. 1 [2+4+4] = =~

OR
Discuss. the critical phenomenon on the basis of isotherm of carbondioxide.
Derive the expression for critical constant in terms of Van der Waal's constant.
Calculate Van der Waal's constant for carbondioxide if its critical
temperature and critical pressure is 31.1°C and 72.8 atm, respectively. ;
. 6. _ Short Answer Questions | 6x4=24
61 Dcfnememmnmﬁeepam&gasmolcculﬁ. How does mean free
. path changes on changing temperature and pressure of gas? :
6.2 Define the term coefficient of viscosity. The time taken to flow water

and an unknown liquid through fixed marks of ostwald viscometer is 105 . *

and 200 secondary at 25°C, respectively. Calculate relative and absolute
. viscosity of unknown liquid. (Density of water = 1.0 g mI™". densny of
liquid 0.8 g mI™', and viscosity of water = 0.1 Poise) .
6.3 * Discuss the various types of solid on the basis of dominant types of bond.
6.4 State Le Chatelier principle. Explain the effect of addition of inert gas on
following equilibrium such that (a) total volumc kept constant (b) total
pressure remains constant
Nalg) + 3Hag) = 2NHs(g).
6.5 What is buffer solution? Calculate pH of mixture formed by mixing 200

- mL of 'Z"CH;(‘GOH and 100 mL of "'NaOH solution. (Ka for

, CH,;COQH = 1.8 x 107%)
6.6 Explain the term common ion effect. Mention its :mpurmm app!mtaons,
6.7 What do you mean by osmotic pressure? The osmotic pressure of
solution containing 4.48 g of unknown solid in 100 mL of water at 298 K
is 3.83 atm. Calculate molecular mass of solid.. ‘
6.8 What are soaps? Discuss the cleansing action of soap.
6.9 Distinguish between lyophilic and lyophobic sols.
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e Chemistry (Chem 101),2072 . e
Bachelor Level (4 Yrs. Prog.) | Year/Science & Tech. ~ Full Marks: 100
T ' : i : : Time: 3 hrs.

\

Use separate answer-book for each group: :
The Comprehensive Question of each group is compulsory.
Attempt SIX questicin of Short Answer Questions of each Group.
' : Group "A" (INORGANIC)
{. Comprehensive Question ; : :
- Derive the Schrodinger wave equation and defin the terms involved in A )
OR ‘ :
What is meant by electron affinity? How does it differ from electro negativity?
‘Discuss the variation of electron affinity along a group and across 2 period.

What are the factors that affect electron affinity? [1+2+3+3]
2. Short Answer Questions: : [6x4 = 24]
21, What are Hunds rule of maximum multiplicity and Heiscenberg's
_ - uncertainty principle? ; ; : RS
22. ‘What is meant by natural radioactivity and artificial radioactivity? .
Explain. £ S > :
23. Whatis fattice energy? write Born-Lande equation and define the terms
involved in it : :

2.4, What is meant by dipole moment? How is it used 10 determine the
= percentage {onic characier in a'molecule? Illustrate it with an example.
25. Predict the genme\ry_or BF;, SFe H,S and 1F; on the basis of VSEPR
S ' '
2.6. What is molecular orbital theory? Point out the difference between
: ponding and anti-bonding molecular orbital. ] : _
2.7. “Draw molecular orbital energy level diagram for CO molecule. Give the
: bond order and magnetic propertics of the molecule. s
58 What are hard and softacids and bases? '
59, Give the general principles of gravimetric analysis.
. ' Group "B" (ORGANIC)
3 Comprehensive Question.
. Account for the fact {hat free radical addition of hydrogen promide to propene
occurs with orientation opposite 0 that of electrophilic addition. Suggest 2
possible reason why the peroxide effect is observed for HBr. but not for HCL.

: OR
Define S,1 and Sy rcactiori'.' Give the mechanism and sterec: nemistry of Sl
and Sy2 reaction with appropriate justification. : [4+4+11

. 4. Short Answer Questions » {6x4 =241
4.1, What is-meant by hyper conjugation? Why it is also termed no bond
resonance? : : .
4.2, Define conformation. Draw the different contormation of n-butane and
compare their stability-
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alcoholic KOy, . :
4.6. Write the Dreparation ang uses of Polypropylene.

4.7. How do You

than correspong
4.8. Describe with |

MnQ,.

Define Acid-base jngi
sket

Tough graphieal
' acid with a strong h

account for the fact that the boiling poing of ether s Jess

ch

ase;
6. Short Answer Questiong

6.1, - Define collusion

frequency.

_ 6.2. Befine Surface ¢

€Xperimenta]

ing alcohg)o Write abojy 'Wimémson's ether synthesis,
Mechanism when primary alcohol jg treated wigy alkaline

5 -~ Group "G"{PHYSICAL) '
5, C’ompréhensive Question : b

- [2+2+6] -
OR

ator. What is the mechanism of its-actfon?.Show with 3

how 1o chooge an indicator for ghe titration of 2 wea)

5 &, ° [6x4 = 2y
diameter ang state the factors (hag affect collysion

ension an Surface. energy. Giye an account of the. o -
methad for the detcrminatkm of surface tension ‘by drop

Weight method, S L5

6.3 What are Crystallj

oo freezes a0 400 1 Ky for water is 1 ggo
6.7. Whatjs T ¥ndal| effect? Give an example,

6.8 With an €Xam

enthalpy of ¢y,
6.9, Derive the WO,
AN ideal gaq
volume of 7 1
dong in jo;

Ple show how Hess's Jayy can be useqd 1o caleufate fhe

mbustion of a reaction.

rk d
n;

s
dyc e

One in reversipje isothermal of an ideal gas- 3 moles of -
Pression SXpands lsotherma!ly and feversibly from





