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Students registered for both CHE-0I and CHE-02
courses should answer both the question papers in two
separate -answer-books entering their enrolment
number, course code and course title clearly on both
the answer-books.

Students 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-book.
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CHE-01

BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

June, 2018
CHEMISTRY
CHE-01 : ATOMS AND MOLECULES

Time : 1 hour Maximum Marks : 25

Note : Answer all the five quesiions.

Use the following data wherever required :
Velocity of light, ¢ = 2:998 x 108 ms™
Charge of electron = 1-602 x 107 ¢

1. Answer any two parts : 2x1=2
(a) Write the electronic configuration of Sz' ion.

(b) Calculate the frequency of the light for
which 4 = 300 nm.

(¢) Predict whether NHy ion is linear or
angular in shape.

2. Answer any two parts 2x2=4

. (a) Between Si and Cl, which will have higher
ionization energy and why ?
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(b) Coniplete the following nuclear equations :

135 135
531 — 54X +?

6y

Q) %o Bk —— fHe 47

(¢) The 1;C/ 162 C ratio in a deeply buried fossil
is only 0-25 times that in a living plant. How
. old is the fossil ? (¢1/9 for lgC' = 5720 years)

8. Answer any fwo parts : N ' 2x3=6
(a) Predict the type of hybridi_sation~ for the
following :
(i) H-C=C-H
@ ©o;
(iii) IFjp

(b) Write the ’electrom'c configuration of
Mn?* ion (atomic no. of Mn=25) and
calculate the magnetic moment of this ion.

(¢) (i) - Name the sources -of radiation used in -
Ultraviolet, Visible and Infrared
spectrometers.

(ii) Predict whether the following
molecules will absorb in the microwave
region : '

CO, SOy and NO
CHE-01 3 P.T.O.



4. Answer any two parts : 2x4=8

(a)

(b)

(c)

CHE-01

How many normal modes of vibration do you
expect for carbon monoxide molecule ?
Calculate the force constant for carbon
monoxide, if this compound absorbs at
2143 x 10° m™! and its reduced mass is

1-139 x 1026 kg.

State the Bohr postillates for the model of

hydrogen atom.

(i) The dipole moment and bond distance in
hydrogen chloride are 3-57 x 107%% Cm
and 127-5 pm, respectively. Calculate
the magnitude of charge on hydrogen
and chlorine atoms. Compare the result

with the charge on the electron.

(ii) Which of the following will absorb at a
higher wavelength ? Give reason for
your answer.

CH3 - CH=CH-CHjor
CH, = CH-CH = CHy



5. Answer ahy one part : Ix5=5

(a) Write the molecular orbital configurations of
' NO*, NO and NO~. Calculate their bond
~ orders and predict which of them will be

paramagnetic.

(b) If n = 3, then give possible values for the
azimuthal quantum number / and magnetic
quantum number m; for each value of L. Also

draw the shapes of various 2p orbitals.

CHE-01 : 5 P.T.O.
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CHE-02

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
June, 2018

CHEMISTRY
CHE-02 : INORGANIC CHEMISTRY

Time : 2 hours - Maximum Marks : 50

- Note :

(i) Answer all the five questions.

(i) All questions carry equal marks.

1. Answer any fen parts of the following : 10x1=10

(a)

()
(c)
@

(e)
CHE-02

Which of the following is the most

electropositive element :

Li, Na, K, Rb
What are silicones ?
What is the other name of hydrazoic acid ?

In what form does PCly exist in the solid
state ?

Give an example of a suboxide.
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2. Answer any five parts of the following :

(a)

(b)

CHE-02

Why can fluorine not be prepared .by
electrolysis of aqueous solution of a fluoride ?

What is the isomerism present between
[Co(NH3)4(H30)ClBr, and
[CO(NH3)4BI'2] Cl.HzO ?

What is the oxidation state of Cr in KoCrO,4 ?

Why is the outer electronic configuration of
Gd 4f75d!6s2 and not 4f65d2 652 ?

Which property of SO, is responsible for its
bleaching effect ?

Give one example of a hypohalous acid.

Why does the extent of n bonding in boron

halides decrease from BF; to B3 ?

Write the electronic configuration - of the
element havmg atomic number 31 and name
the block of the periodic table to which it
belongs.

-In Group 15, Why is only nitrogen not able

to extend its coordination number beyond
four ? _ _
| 11 ~ PTO
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(¢) How is hydrogen manufactured from red hot

coke ?

(d Why are the melting and boiling points of
lithium metal relatively higher than those of
other alkali metals ?

(¢) Why are Group 2 elements smaller in size
than those of Group 1?

(f) Draw the structure of borazine.
(g) What is common between mica and asbestos ?
3. Answer any five parts of the following : 5x2=10

(a) Which of the halides of nitrogen — NFj3 or
NClj; is more stable and why ?

(b) Give balanced chemical equations to show
that HyO, can act as both, an oxidising and

a reducing agent.

(¢) Why is the electron affinity of chlorine
higher than that of fluorine ?

(d) Using VBT deduce the structure of XeFZ;

(¢) Which of the following is coloured and why :
' FeSO,4 or ZnSO,
CHE-02 ' 12
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4. (a)

(b)

CHE-02

What are ligands ? Give an example.

Give the possible electronic configuration for
dt system in a tetrahedral crystal field.

‘What are Ellingham diagrams ? Why are

they useful ?

Answer any fwo parts of the following :  2x4=8

(i) What are Slater’s rules ? What will be
the screening constant for an electron

in 2p orbital for nitrogen atom ?

(ii) With the help of suitable examples,

distinguish between intermolecular and
intramolecular hydrogen bonding.

(iii) According to Werner’s théory, for a
metal complex, how are primary and
secondary valencies satisfied ? Give an

example of each.

What are the methods emf)loyed for
separation of lanthanides ? ' 2
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5. (a) Write the formulae of any #wo of the
* following : 2x1=2

(i) Potassium trioxalatoferrate(III)

(ii) Tetrapyridine
platinum(II) tetrafluoroplumbate(II)

(iii) Hexaamminenickel(II) sulphate
(b) Answer any two parts of the following:  2x4=8

(i)  Which transition metal ion compounds
have their observed magnetic moment
values that agree very well with the-

spin only values and why ?

(ii) Why is phosphine not associated in. the

liquid state unlike ammonia ?

(iili) Write a short note on Interstitial

compounds or Electrometallurgy.
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