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Instructions :

(i) Students registered for both CHE-01 and
' CHE-02 courses should answer both the
question paper in two separate answer books

_ entering their erirolment numbef‘,: course code

and course title clearly on both the answer

Pl

(i)  Student who have registered for CHE-01 or
CHE-02 should answer the relevant question
paper after entering their enrolment number,
course code and course title on the answer

s book. |
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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination

- June, 2020

CHEMISTRY
CHE-01 : ATOMS AND MOLECULES

Time: 1 Hour - - - Maximum Marks : 25

the :(i) Answer all the five ques.tions. |

@ii) Use the following data wherever
required. : |

h = 6.626 x 10734J.5, e = 1.6 x 10-19C;
c=3x10%m/s.

(i21) Avogadro Constant (Na)

=6.022 x 1028 mol=!

—

|

1. Answer any two parts : 2

~ (a) What is the selection rule for rotational

spectrum of a diatomic molecuie 7

P.T.0.
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(b) Which of the following will exhibit optical

activity and why ?
| . CH,
CH, ]
I Cl-C - NH,
Br - C - C]. I' )
| Cl - C - NH,
H |
CH,

(¢) Define electron affinity of an element.

2. Attempt any two parts: ' 4

(a) Give the main two reasons for failure of
classical physics. '

(b) He2 does not exist. Explain on the basis of

molecular orbital theory.
(¢) Whatis a decay ? Explain with the help of
an example.
3. Attempt any {wo parts : ' 6

- (a) Explain the types of hybridization in PCls.
(b) Explain the terms ‘gerade’ and ‘ungezzade’
with suitable examples. '
(c) Calculate the % ionic character of HCl
given that the observed dipole moment 18
3.57 x 10-30 Cm and the H — CIl bond
distance is 127.5 pm.
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4, | Attempt any two parts : | 8
(a); () Explain, how tracers are helpful in
’ establishing correct mechanism of the
- formation of ester from alcohol and
acid. '
‘ (1) -\The radius of K+ ion is 133 pm and
that of Br~ ion is 195 pm. What is the
structure of KBr ?

(b) Discuss two main factors affecting on

vibrational frequencies in IR region.
(¢ The lowest-wéve number absorption line in
rotational spectrum of 1H19F ig observed at.
41.11 em’. Answer the following for HF

molecule :
() What is the value of rotational
* constant, B ?

@) . Calculate the moment of inertia of HF.

(i) Calculate the reduced mass and the
bond length of HF.

5. Attempt any one part : . 5

(@) @) Write the electronic configuration of
s chromium atom (At. no. of Cr = 24).

P.T.O.
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(i) Calculate the de-Broglie wavelength
associated with a body mass of
1.1 x 10-8 kg moving with a velocity of _

60 ms-1.

(iii) State Heisenberg's uncertainty

principle.
¢
(® () Draw the resonance structures of

nitrate ion.

(ii) Calculate the radius of second orbit of
Li atom if the radius of first Bohr orbit
of H atom is 53 pm.
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CHE-02

BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination.
June, 2020

CHEMISTRY
CHE-02 : INORGANIC CHEMISTRY

Time : 2 Hours Maximum Marks : 50

Note : (1) Attempt all the five questions.

(¢1) All questions carry equal marks.

1. Answer any ten of the following parts: 1 each

(a) What is the number of unpaired electrons
in the ground state of an iron atom (At. no.
of Fe = 26) ?

(b) . Which of the following has the highest
electronegativity ? '
B, C, Si
(c) Name any fwo isotopes of hydrogen.
(d) Which of the following is paramagnetic ?.
‘ Liz0, Naz02, KO2



(e)
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(b)
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(k)

(m)
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Amongst the following which is the least

soluble in water ?
MgSO,, CaSO4, BaSOs

How many 2c¢-2e bonds are present in a

molecule of diborane ?
Which is a stronger bond — N-N or P.P ?

Which silicates are used as cation ex-
changers ? |
Which of the following has the lowest
boiling point ?

H,0, H,S, H,Se
Which of the following is not an inter--
halogen compound ? :

CIF;, HF, IF _

What is the shape of Xer. molecule-linear
or angular ?

Which will act as a reducing agent - Cr2+
or Mn?* (atomic no. of Cr = 24, Mn = 25) ?

What is the common name of the elements

~ in which 4f orbitals get filled ?

(n)

‘Write the chemical formula of potassium

hgxacyanocobaltate (I1I).

P.T.0.
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Name the most important ore from which

aluminium is extracted.

Answer any five of the following : 2 each

(a)

(b)

(©

@

(e)

In an atom of copper (at. no. = 29), how
many electrons have the value of
azimuthal quantum number, ! equal to

zero ?

Amongst N, Ne, Na and P _which has the
highest and which has the lowest first

ionisation energy ?

Write chemical equations for the formation

of methanol from coal.

How does the conductivity of the alkali
metal ‘cations in -aqueous solution vary ?

Explain.

‘Amongst the alkaline earth metals which

one forms the largest number of complexes

and why ?
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) [Zn (H,0), ] " s colourless whereas

[Cu (H20)6]2+ is blue. Explain (At. no. of
Zn =30, Cu = 29).

(g Why is contact process preﬁerred over lead
chamber process for the manufacture of

- sulphuric acid ?

3. (@ 'Answer any two of the following : 3 each

(1) Write the eleétronic configuration of
lutecium, Lu (At. no. = 71). What js
the number of unpaired electrons in
the trivalent lutecium cation ? Write
the chemical equation for ‘the reaction

of lutecium With water.

(ii) Write the chemical equ?tions for the
reduction of Fez0s in blast furnace,

(iii) Using the concept of hybridization,
predict the shape of iodine trichloride
molecule. (Atomic number of iodine is

. 53).

P.T.0.
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(b) Complete any four. of the following

equations : | 1 each

(1) SnOz+ NaOH —

(i) PCls+Hz0 —»

@ii) Clz + H20 -~

(iv) XeFs+ Hz0 -

(v) NazS:03+ 1z —

(vi) CuFeSz+ Oz >

4. (a) Answer any three of the following : 2 each

() Explain, why alkali metals are poor
complexing agents.

(i) To which block of the periodic table
does the element with atomic number,

50, belong ? Justify your answer.

(iii) Explain, why transition metal ions

' form a large number of complexes
readily. '

(iv) Write the formulae of the binary
compounds formed between :£enon and
fluorine. What is the hybridization of

xenon in any one of them ?
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| (o) Explain the fellowing : 2 each

(i) NaNHz acts as a base in liquid NHs.

(i) NF's 1is not formed while PFs is formed
easily.
Or

What are carbides ? Name the different

types of carbides and give one example of

each. - g ' - 4

5. Answer any two of the following : 5 each

(@

b

(©)

a9 )
I:Ni 'CN ] is diamagnetic, whereas

[NICL:P" is paramagnetl.c Usmg valence

bond theory, predict the shapes of these

" jons.

Why are halides of boron and aluminiuni :
electron deficient ? Why is the trichloride
of boron a monomer,: whereas that of
aluminium is a dimer ? Draw their

structures.

Name the different fcjrpe's of hydrogen

bonding. Explain each type’ with an
example. '
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