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CHEMIS TRY—I
Full Marks — 70

Timme — 3 Hours

The fisgteres it the right hand margin indicare fiedl
rrrcirks for the guesrions.

Ouesrtrions Neo. I is compulsory and any five
Jrom rhe rest.
Answer to all pearts of a cqietestion rmist be written cat
orne place ordy.

(Standard data : h=6.626=<10"Jis, R=8.314JK ! mol !,
c=3x<10% ms~', m_ Q. 1103 kg)

1. Answers the following in brief : 2510

(#1) What is the uncertainty in velocity of an
clectron if the uncertainty of i1ts position 1s
100 pm 72

P.T.0.



(b)

(c) -

d)

()

(=)

What conditien3 must be fulfilled for LCAO ?

What is triple point ’?What are the values of
temperature an‘E_l:'-présisﬁre at this point for

water system 7

The rate constant for the reaction,

INLOL () — ANOL(E) + OL(g) is 3.0<10  sec .
If the rate is 2.40>x<10"" mol lit™! sec™', what

is the concentration of NLoOs(g) in mol lit! 2

If the rate of the reaction is egqual to the rate

constant., what is the order of the reaction 7

For the electrochemical cell, M | M™ || X~ | X,
L =

Eme/, = 0.44V and Ex = 0.33Vv ;:

predict whether the reaction. M™ X" —> M +X

is spontaneous 7

What 1s the overall reaction taking place dur-

'ing the charging of a lead storage battery 72

BSCC 2101 = Contd.




(h)

(1)

G

2 (a)

(b)

(c)

BSCC 2101

A substance A B, crystallizes in FCC
lattice in which atoms ‘A’ occupy each
cormer of the cube and atoms “‘B° occupy

the centres of each face of the cube. Iden-
tify the correct composition of AB .
For a reaction, AH and A S both are posi-

uive. Under what condition will the reaction

be spontancous 7

How is standard free energy change related

to the equilibrium constant 7

Calculate the Kinetic energy of a moving

celectron which has a wavelength of 4.8 nm.
3

What do you mean by eigeﬁ value and eigen

function 7?2 3

Explain why the dissociation energy of IN,

1s higher thhan N; . while that of O, is lower

than O3 . -1

3 P. T.0.



3. (a)
(b)
(c)
4 @
(b)

BSCC 2101

Define degree of freedom. How many
degrees of freedom are present in the
following systems 7

GY I(s) == I(=)

=

(i1) Ice(s) == Water(l) ==Water vapour(g)
For Sulphur system, what are the phases in

equilibrium at the three triple points 2 3

Draw the phase diagram of bismuth-cadium

systerm and explain the eutectic point. 4

Differentiate between order of a reaction and

its molecularity. 2

The following reaction takes place in one
step : 2A (2) + B (g) = 2C (&)

How will the rate of the above reaction
change if the volume of the reaction vessel is
diminished to half of its ﬂriginﬁl volume 7

Will there by any change in the order of the

reaction with the reduced volume 72 3.

| Comntd.



<)

(d)

(b)

(c)

BSCC 2101
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What are the characteristics of a first order

reactwn 7 3

The specific rate constant of a reaction
increases by a factor 4 if the temperature is
changed from 27° to 47°. Find the activa-

tion energy for the reaction. 2

Calculate the equilibrium constant K for the
following reaction of 208K .
3 Sn®'+ 2Cr —5 3 Sn?*4+ 2CS3+

Given, Bsnsr o _,0asv,Eea. —_o7av

2
How is pH of a solution measured using
quinhydrone electrode ? What are the mer-

its and demerits of this method ? 4

Calculate the maximum work that can be
accomplished by the operation of the

following cell at 25°C.
5 . PLT.O.
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(b)

d)

Ni(s) | NiZ* (0.01MD || CuZ* (0. 1MD) | Cu (s)

e =
Given, Enizr g =— 025V, Bowr = 1034 V.
2
Im the compound A X, the radius of A%ion is
95 pm and that of X~ ion is 181 pm. Predict
the crystal structure of A X 'and write the
coordination number of each of the ions.
3
[ithium metal crystal has body centred cubic
structure. Its density is 0.53g cm— and its
molar mass is 6.94g mol '. Calculate the

volume of a unit cell of lithium metal. 2
What is Schottky defect in crystals 2 =

The reaction SO,Cl, —3 SO5;+ Cl, is a first
order reaction with half life 3.15x%<10% at
3207 C. What percentage of SO,Cl, would

be decomposed on heating at 320 C for 90

minutes. 3

BSCC 2101 o Contd.



7 (a) Show that %%. = =3 4
. | 2

(b) Calculate the free energy change which

occurs when one mole of an 1deal gas

expands reversibly and isothermally at

300 K from an initial volume of S5 litres to

50 litres. e ' 3

(c) FPredict whether it is possible to reduce MgO
using carbon at 25 C from the following

data. For the reaction,

MgO(s) + €(s) —> Mg(s) + CO(=),

AH®= + 491.18KJ mol ! and W
AS® = 4+ 197.67 JK ! mol . 3
-2 h (a) It the dissociation constant of aceticacid is

1. 74><10"" at 25°C. calculate the 9% of
dissociation of the acid in O.01M solution.
-

BSCC 2101 ' 7 P.T.O.




(b) Find the pH of a solution obtained by mix-

ing equal volume of O.1N ‘fammonium ni-
trate and 0.02N ammonium hydroxide, if the
dissociation constant of ammonium hydrox-

ide is 1.8 10> at 25°C. a4

(c) -A mixture containing 8.07 moles of hydro-
gen and 9.08 moles of iodine was heated at
44 8° C till equilibrium was attained when
13.38 moles of 'hyclrﬂge:n iodide was
obtained. Calculate the degree of dissocia-
tion of hydrogen iodide at 4487 C. <1

BSCC 2101 8



	1ch06_11.pdf
	1ch06_22.pdf
	1ch06_33.pdf
	1ch06_44.pdf
	1ch06_55.pdf
	1ch06_66.pdf
	1ch06_77.pdf
	1ch06_88.pdf

