No.{ of Printed Pages : 19 : CHE-01/02
122252 B.Sc. Examination
December, 2018
CHE-01 : ATOMS AND MOLECULES
AND
CHE-02 : INORGANIC CHEMISTRY

Instructions :

(i) ~ Students registered for both CHE-01 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.

(ii) 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.

#ogd. ohenr  [dhoemd.ovo2
feoaw, 2018

7= 3.-01 : T SR N

H.19.3..02 : AHEfAEw WEA

G 9 o &@.ew.d -01 Ik Hug.E 02 G wITHEE &
forg gfiga 8, g FeT-9A F IR SICTF- e IW
GRAHISN B YT SFATH, TSTHH Hie 79T IZIHH
T4 AH-aTF o § |

Gi) o o #.ea.E 01 71 H.va.f 02 e & F ke

- 9oiFd § o I FE-T F Iw, IR-Feaw 4
ST AFHHF, YZIHH FE TA UITHH AR
qrH-ar% for@@# 3 | ~

CHE-01/02 1 '~ PTO.



CHE-01

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

December, 2018
» CHEMISTRY
CHE-0O1 : ATOMS AND MOLECULES
Time : 1 hour Maximum Marks : 25

Note : Answer all the five questions.

Use the following data wherever required :
Planck’s Constant, A = 6-626 x 10734 Js
Velocity of Light, ¢ = 2-998 x 108 ms™!
1. Answer any fwo parts of the following : 2x1=2

(a) Why do ionic substances have high melting
and boiling points ?

(b) Diagrammatically show the molecular
orbitals formed by the combination of two
s atomic orbitals.

(¢) What are enantiomers ?

2. Answer any two parts of the following : 2x2=4

(a) Write the electronic configuration for the
following :

(i) Ca2t(Ca, At. no. = 20)
(i) 82 (S, At. no. = 16)
CHE-01 2



(b)

(9]

Fe3* ion in high spin state will be
paramagnetic. Explain on the basis of its
electronic configuration. (Fe, At. no. = 26)

Predict the dipole moment of CO, molecule
and explain.

8. Answer any fwo of the following : - 2x3=6

(a)

- (b)

(o)

Calculate the de Broglie wavelength
associated with a body of mass 1 kg moving
with a velocity of 3000 ms™1.

Give the molecular orbital configuration for
NO molecule. Arrange the following in
increasing order of stability :

NO*, NO, NO™.

For the principal quantum number n = 2,
give the possible values for I and m. How

many electrons will be present in that

particular level ?

4. Answer any two of the following : 2x4=8

(a)

CHE-01

On the basis of VSEPR theory predict the
shapesof : "

© IF]

(i) NOj ions ’
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(b) (i) Which of the following molecules can
absorb radiation in microwave region :

NH3; N02, CH4
(ii) Complete the following equation :
20 20
g0 — JF + ?
Which type of radioactive decay is it ?

(¢) (i) Identify the type of hybridisation for
each carbon atom in
HC = CH and CH3CHO.

(i) Write the resonance structures of NOE
ion.

5. Answer any one of the following : Ix5=5

(a) (1) Calculate the frequency of O — H bond in

1

cm+ unit, if the force constant and

reduced mass of the atom pair are
770 Nm™! and 1563 x 10727 kg,

respectively.

(ii) What is the effect of absorption of
microwaves by a molecule ? What
information can be obtained from its
absorption spectrum ?

(b) (i) Write postulates of Bohr’s atomic model.
(i) Calculate the radius of the third orbit

in hydrogen atom.
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CHE-02

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

CHEMISTRY
'CHE-02 : INORGANIC CHEMISTRY

Time.: 2 hours Maximum Marks : 50

Note :
(1) Answer all the five questions.

(i) All questions carry equal marks.

1. Answer any Zen of the following : 10x1=10

(a) What is the modern name of the element
eka-silicon ?

(b) Out of F~ and Na* ions, which one is larger
in size ?

(¢) Name the element which is the most
abundant element in the universe.

(d) Which one of Li, Na and K can directly
combine with nitrogen ?

(e) Which one of BeCl,, MgCl, and CaCl, can be
sublimed ?

CHE-02 8



(f) Which one of the elements of Group 13
behaves as a non-metal ?

(g Which one of the elements of Group 14 forms

gaseous oxides ?

(h): Which allotropic form of phosphorus is the
most reactive ? .

(i) Which element of Group 16 has the highest
electron affinity ?

() Which of the halogen elements has the
highest first ionisation energy ?

(k) Which one of the noble gases was discovered
© first?

1)) Namef the first element of the 3d-transition
series. '

(m) Which one is the most stable oxidation state
of the lanthanide elements ?

(n) What is the coordination number of
Pt in [Pt(NH;),Cly|Bry ?

2. Answer any five of the following : - 5x2=10

kY

(a) State Mendeleev’s Periodic Law. List two
important achievements of his classification

of elements.

CHE-02 ' 9 P.T.O.



(b)

(c)

(d)

(e)

®

(g)

3. Answer any five of the following :

(a)

(b)

(©)

CHE-02

Amongst the elements B, C, N, O and F,
which one has the highest electron affinity

‘and why ? Explain.

What are hydrides ? Give one example each

of an ionic hydride and a covalent hydride.

How does lithium differ from other elements

of Group 1 ? List any four points.

Why is the hydride bridge in (BeH,)
considered electror_x deficient. but not the
halide bridge in (BeCl,), ? Explain.

Boron trichloride is a monomeric gas at room

temperature. Explain.

What are freons ? Discuss their uses.

Give the chemical reactions that occur in the
extraction of phosphorus from phosphate
rock. :

What is sulphurous acid ? Give a chemical
reaction in which it behaves as an oxidising
agent.

Why is fluorine able to. combine with other
elements in their highest oxidation states ?°
Explain.

10
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(d)
@)
®
®
4. (a)
CHE-02

Why are no compounds of He and Ne
known ? '

How does the stability of higher oxidation
states vary down the groups of transition

elements ? Explain with an example.

What are inner-transition elements ? How
are they different from transition elements ?
Explain.

What is hydrate isomerism ? Explain giving

an example.

Answer ény two of the following : 2x2=4

(i) Why is the second ionisation energy of
an element always higher than its first

ionisation energy ? Explain.

(i) What are ortho and para forms of
" hydrogen ? Explain.

(iii) Why do lithium compounds have higher
covalent character than the potassium
compounds ? Explain.

(iv) How does the thermal stability of
~ alkaline earth metal carbonates vary
down the group ? Explain.

11 | P.T.O.



Answer any two of the following :

@)

(i)

(iii)

Answer any two of the following :

@)

(ii)

(i)

(b)
5. (a)
CHE-02

(iv)

Discuss in brief the structure of

diborane.

Although diamond and graphite are the
allotropes of carbon, only graphite is

used as a lubricant. Explain.

Write the chemical reactions Which
occur in the manufacture of nitric acid

by Ostwald’s process.

Why is the contact process preferred
over the lead chamber process for
manufacture of sulphuric acid ?

Explain.
What are pseudo-halogens ? Explain.

What were the reasons for the late

discovery of noble gases ?

7Zn (At. no. 30) and Cd (At. no. 48) are

soft metals. Explain.

12
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(b) Answer any two of the following : 2x3=6

(i) Why is the separation of lanthanides
difficult ? Name any two methods for

their separation.

(ii) Predict the structure of the complex ion
[Fe(CN)gl 8- on the basis of crystal field
theory and give the distribution of
electrons in d-orbitals of iron. Atomic

number of iron is 26.

(iii) What are the criteria of selection of a
good reducing agent for extraction of
metals ? Give an example of a good

reducing agent.
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