SH CHE 01

1st Semester Examination, 2020
Time : 3 hours
Full Marks : 60
Answer any one Group as per your Syllabus.

Answer from all the sections as per direction.

The figures in the right-hand margin indicate marks.

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

GROUP—A
(MODEL SYLLABUS)
(INORGANIC CHEMISTRY-I)

SECTION-A

1. Answer all the questions : 1x8

(a) What is the designation given to an orbital havingn=3 and /=2 7?

(b) The number of radial nodal planer in 3S orbital is :

(¢) In case of hydrogen atom maximum number of lines that are found when an
excited electron drops from » = 5 to ground state 1s

(d) Which out of Be, Na, O and Br is a member of chalcogens ?

(e) To which group of periodic table the element strontium belong ?

(f) Cations, anions and atoms carrying same number of electrons are called
(g) Between N, and NO, which has higher bond order ?
() Which 1s more stable between NaCl and CsCl ?

SECTION-B

2. Answer any eight of the following : 1.5x8
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3.

(a) Explain significance of 2.
(b) Draw the shape of dxy, dx* —y* and dz* atomic orbitals.
(¢) Why is covalent radius smaller than van der Waal’s radius ?

(d) Between He and Li" whose ionisation potential 1s higher ? Give reasons for
the answer.

(e) Why AICIL, is mostly covalent, but AIF, is mostly ionic ?
() Define Hydrogen bond. Name the elements which form such bonds.

(g) Between ionic and covalent compounds whose melting point is higher ? Give
reasons for your answer.

(h) Between NaCl and MgO, which is more soluble in water and why ?

(/) Why bond angle of NH, is more than that of water though both have SP*
hybridisation ?

(/) Give one example each for molecules or ions having SP?, dSP? and SP*d
hybridised central atoms.

SECTION--C

Answer any eight questions out of the following : 2% 8

(a) Give abriefaccount of Aufbau’s principle.

(b) State Heisenberg’s uncertainty principle and explain its significance.
(c) Define periodicity of elements and give reasons for periodicity.

(d) Why are fully filled and half filled orbitals stable ?

(e) Between F and Cl which has higher electron affinity and why ?

(/) Why NF_ has less dipole moment than NH. ?

(g) Amongst LiF and Lil which has more covalent character and why ?
(h) Distinguish between n-type and p-type semiconductors.

(7)) Why nickel electrode acts as cathode in a Co-Ni cell ?

(j) Balance the following redox reaction by ion-electron method :
ClO, +SO,+H" — ClO, + HSO,
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SECTION-D
Answer all the questions as directed :

4. (a)Derive de-Broglie equation. What are its significances ? 4+2
Or
(b) Explain the significance of different quantum numbers. 6

5. (a)Explain variation of ionisation enthalpy and electron gain enthalpy along the

groups and periods in the periodic table. 343
Or
(b) Explain Allred and Rochow’s scale of electronegativity. 6
6. (a)Draw MO diagram of O, molecule and calculate bond order. 5+1
Or
(b) Write anote on Fajan’s rules and consequences of polarisation. 6
7. (a) Write a short note on bond theory of metallic bonding. 6
Or
(b) Explain Schottky and Frenkel defects in 1onic compounds. 343
GROUP—B
(OLD SYLLABUS)
(INORGANIC CHEMISTRY)
SECTION-A
2x6

1. Answer all questions :

(a) Give the mathematical expression for determining the wave length of a
moving object.

(b) Write the significance of .
(¢) What is the cause of periodicity of elements ?

(d) Explain: HCI(g) is polar covalent but HCl(aq) is 1onic.
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(e) Write the type of hybridisation in the C atom of graphite and diamond. Write
the shape of graphite and diamond.

(/) Write the oxidation number of chromium in K Cr O..

SECTION-B
Answer all questions : 12 x4

2. Derive the time-independent Schrodinger wave equation. Write the significance
of y and 2. 12

Or

What is quantum number ? Briefly discuss about four types of quantum
number. 2+10

3. (a)Define electronegativity. Explain the factors on which the electronegativity
of an atom depend ? 8

(b) Give the merits of long form of the periodic table. 4
Or
(c) Define electron affinity. Describe various factors on which the electron
affinity of an atom depend. Explain the electron gain enthalpy of fluorine 1s

less than that of chlorine. 2+8+2

4. (a) Write the various postulates of molecular orbital theory. Distinguish between
bonding and anti-bonding molecular orbital. 4+4

(b) Draw the molecular orbital energy level diagram for He, molecule. Write its

Bond order and magnetic behaviour. 4
Or
(c) What 1s lattice energy ? How can you determine the lattice energy of an ionic
compound, NaCl by Born-Haber cycle ? 2+6
(d) What 1s radius ratio rule ? Write its limitations. 4
5. (a) Write short notes on : 4x2

(/) H-bonding

(ii) Band theory in metallic bonding
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(b) Explain the following type of forces : 4
(7) Dipole-dipole attractions

(i) lon-dipole attractions
Or

(c) Give a brief account on standard electrode potential. Discuss about the
importance of electro-chemical series. 4+4

(d) Explain briefly the principles involved in the volumetric analysis of iron and
copper. 4
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SH CHE 02

1st Semester Examination, 2020
Time : 3 hours

Full Marks : 60
Answer any one Group as per your Syllabus.
Answer from all the sections as per direction.
The figures in the right-hand margin indicate marks.

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

GROUP—A
(MODEL SYLLABUS)
(PHYSICAL CHEMISTRY-I)

SECTION-A

1. Answer all the questions : 1x8

(a) The expression J2R7/Af represents velocity.

(b) Alinear molecule containing N number of atoms has
of freedom.

vibrational degrees

(¢) In capillary tube method of determination of surface tension of liquid, height
of liquid column in the capillary tube is measured by ———.

(d) Which between ice and liquid water has less open structure ?

(e) In Bragg's equation, the expression for dis given by ———.

() In which type of liquid crystal there is layer structure ?

(g) The expression for hydrolysis constant Kh for salt of weak acid and strong
base 1s

(h) If S is the solubility, the expression for solubility product of Ag CrO4 is
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2.

3.

SECTION-B

Answer any eight of the following questions : 1.5x8

(a) Define critical temperature, critical pressure and critical volume of a gas.

(b) What is an ideal gas ? Under what conditions of pressure and temperature
real gases behave ideally ?

(¢) Whatare the values of Cp/Cv for monoatomic, diatomic and triatomic gases ?

(d) Mention the nature of distribution curves for solid, liquid and gas in the plot
of radial probability distribution of molecules against distance.

(e) Distinguish between evaporation and boiling.
() Whatis Ostwald's dilution law ? What 1s its limitation ?
(g) Calculate pH of 10~* M NaOH solution.

(h) Calculate the Miller indices of crystal planes which cut through the crystal
axes at (2a, -3b, -3¢).

(i) What do you mean by isotropy and anisotropy ?

(/) What is buffer capacity ? Under what condition buffer capacity is maximum ?
SECTION--C

Answer any eight of the following : 2x8

(a) Write down the important postulates of kinetic theory of gases.

(b) Calculate root mean square velocity of CO, gas at 300 K (given R = 8.314
JK).

(c) Calculate the number of translational, vibrational and rotational degrees of
freedom for a diatomic gas molecule.

(d) Mention important effects of surface tension.

(e) Explain recovery of NaCl from seawater by application of principle of
common ion effect and solubility product.

() What are the seven crystal systems ?
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(g) Define law of constancy of interfacial angles and law of rational indices for
crystalline solids.

(h) Explain metal excess defect in solids due to extra cation occupying intersti-
tial sites and anion vacancies.

(7) Explain why aqueous solution of Na SO, is neutral but that of Na CO, is
alkaline.

(/) How are acidic and basic buffer solutions are prepared ? Give examples.

SECTION-D
Answer all the questions as directed.

4. (a)Derive the reduced equation of state given by (77 + %j (3p-1)=86 6
Or
(b) Draw and explain p ~ v isotherms of CO, gas. 6
5. (a)Explain how surface tension of a liquid can be determined by Double capillary
method. 6
Or
(b) Explain why : 343

(7) Viscosity of liquids increase with increase in pressure
(i7) Stepwise dissociation constants of H.PO, are in the order K,)K, )K, .
6. (a)Compare the crystal structures of NaCl and CsCl. 343

Or

(b) Explain smectic, nematic and cholestric liquid crystals giving examples.  2+2+2

[SaH]

7. (a)Derive the relation : pOH = pKb + log ]
ase

for basic buffer solution. 6

Or
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(b) Explain following titration curves : 343
(7) Strong acid versus strong base

(ii) Weak acid versus strong base

GROUP—B
(OLD SYLLABUS)
(PHYSICAL CHEMISTRY-I)

SECTION-A
1. Answer all questions : 2x6
(a) Define Boyle's temperature and critical temperature.
(b) Calculate the root mean square velocity of oxygen molecule at 300 K.
(c) Write the relationship between different types of molecular velocities.

(d) Write the structural difference between three states.

(e) Calculate the interplanar spacing between the (111) planes of a cubic Lattice
of length 300 pm.

(f) Whatis buffer capacity ?

SECTION-B
Answer all questions :

2. (a)Derive van der Waal's equation for n-moles of a real gas. What is the effect
of temperature on the van der Waal's constants @ and b ? Prove that b the
co-volume, is equal to four times the actual volume of the molecule. 4 x2 +4

Or

. o . 1 .
(b) Write the main postulates of kinetic theory of gases. Derive PV = 3 mNc™® g

(c) Write a note on Law of corresponding states. 4

3. Explain the term 'viscosity'. How is it determined ? Discuss the effect of tem-
perature on the viscosity of a liquid. What is relative viscosity ? 12
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Or

Briefly explain about surface tension and surface energy. How they are related
to each other ? Explain one method of measuring surface tension in the laboratory. 12

4. Explain the following : 2+4+4

(i) Law of constancy of interfacial angles

(ii) Law of Rational indices and Miller indices

(iii) Law of symmetry

Or
What 1s Bragg's law ? Derive Bragg's equation. Explain the determination of

interplanar distance in a solid. 2+4+4

5. Write short notes on : 4 %3

(/) Buffer solution
(ii) lonic product of water
(iii) pHvalue
Or

Give an account of hydrolysis of salt. Derive the Henderson-Hasselbalch
equation for calculating the pH of acidic and basic buffer. 646
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TYotal Pages—S SHCHE 02
2018

{ 1st Semester ]

Time : ?.l2 hours

Full Marks : 6ﬁ

Answer from both the Sections as directed
The figures in the righi-hand margin indicate marks
Candidates are required o answer in their own words
as far as practicable
(PHYSICAL CHEMISTRY -D

SECTION —A
1. Answer ihe following questions : 2x6
(a) Calculate the average kinetic energy of 32g
methane at 27° C. R = 8314 K mol ™.

(b) Write notes on Mean free path.

(c) Exﬁiain why the boiling point of liquid rises,
with increase of pressure.
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FBS-IS-Chem. (Core-1)

2017
INORGANIC CHEMISTRY - I

Time : 23 Hours] [Full Marks : 60

Answer from both the Sections as directed. The figures
in the right-hand margin indicate marks.

SECTION-A

1. Answer the following questions : 2%6
(@) What informations are conveyed by W
and ¥2?
(b) What is de Broglie relation ?
(c) What is wave particle duality ?
(d) What is the difference between
electronegativity and electron affinity ?
(e) Determine the four quantum numbers to
describe 3p1 electron.
(A Which is more covalent between KCI and
LiCl?
SECTION-B
Answer all questions :

2. (a) (i) How does Bohr’s theory explain the
spectrum of H-atom ? 5

6 BAM 23(4) {Turn Over)
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4)

(#) Calculate the equilibrium constant for
the reaction that would occur from
the following potential -

Give E° =077V and
g Fet/pedt

E;n4+f5n2+ =015V 5

(#ii) What are dipole-dipole and induced
dipole  interactions ? Give one
example of each. 5

OR

(6) () Why do we need metallic bond
concept  to  explain  metalljc
properties ? Explain the Band theory
of metallic bond. 243

(i) Cu(NO,), is known but CuNO, is
unknown. Explain.

Given  g° 2+, =015V  and

Cu®" /Cu
ED = =ﬂ96V 5
NO3 /NO

(i) What is wvan der Waals force ?
Explain with example. 2

6_BAM 23 (4) 1780



FBS-1S-Chem. (Core-2)

2017
PHYSICAL CHEMISTRY - I

Time : 23 Hours] [Full Marks

- 60

Answer from both the Sections as directed. The figures
in the right-hand margin indicate marks.

SECTION-A

1. Answer the following questions:

(@)

(&)
©
(d)
(e)

)

Calculate the pressure exerted by one
mole of carbon dioxide gas in a 1.32 dm?
vessel at 48°C using van der Waals
equation, where a = 3.59 dm® atm
mol2 and b = 0.0427 dm’mol.

What are Newtonian and non-Newtonian
liquids ?

What are colour centres ? How do they
arise ?7

What are Bravais lattices ? How many of
them exist in seven crystal systems ?
What is common ion effect? Illustrate
with an example.

What are Lewis acids and Lewis bases ?
Give examples.

2x6

6 BAM_54 (4)
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(4)

(i) Metal deficiency defect
(iif) Line defect
5. (@) (i) What is buffer solution ? Explain
with example. 4

(i) What should be the pH of an
agueous solution obtained by mixing
5gm of acetic acid and 7.5 gm of
sodium acetate and making volume
equal to 500 ml Dissociation
constant of acetic acid at 25°C is
1.75 x 1075 4

(iif) Calculate  the solubility  of
magnesium hydroxide in grams per
liter. Given solubility product of
magnesium hydroxide at 25°C is
1.4 x 1071, 4

OR

(b) (i) Discuss in detail the phenomenon of
hydrolysis of salt. Illustrate your
answer taking examples of salt of
weak acid with strong base and salts
of weak acid with weak base. 6

(i) What are acid-base indicators 7
Illustrate the mechanism of their
action taking suitable examples and
give the qualitative treatment of
acid-base titration curve. 6

6 BAM_54(4) 1780



FBS-IS-Chem. (GE-1)

2017

Time : 2% Hours] [Full Marks - 60

Answer from both the Sections as directed, The figures
in the right-hand margin indicate marks.
SECTION-A

L. Answer the following questions 2x6

(@ What is the physical significance of
wand p??

(5) What is Heisenberg uncertainty principle ?

(¢) Write down the electronic configuration
of N, molecule,

(@) Define Fajans’ myle,

(e) Why o-nitropheno] s more acidic thap
phenol ?

() What is the product formed whep
I-butene reacts with HBr ?

6_BAM 84(3) (Turn Over)
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