3 (Sem-1) CHM

2016

CHEMISTRY
-{ General )

Full Marks : 60
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following : 1x7=7
o fRaTcars Tes fodl

(a) Mention the shape of SF¢ molecule.
SFg W93 SIgfe Teay ¥4 |

(b) Which one is more polar—NHj or NF;?
@CE @R $AW—NH; (T NF3 ?

(c) Which one possesseg more unpaired
electrons—Fe2* or Fe**?

@S S AT WM AR—Fe?t
Fe3* 9

(d) Write van der Waals’ equation for n moles
of an ideal gas.

n e o ORF I OF TR TERE KRR
ferat
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(2)

(e) Mention the relation between SI and CGS

(g)

2. (a)

(b)

()

A7/15

units of viscosity.

e SI S CGS U39 TeR SFzco! forl |

Draw the distribution curve for radial
wave function of 2p orbital.

2 p SRAACHA TP ©<Rel T 3541 fod e |

What is Schottky defect?
o fomafs 6 2

Point out the differences between o and &t
bonds.

o S 1 IR TG ALPHE ToEd 1 |

Mention the series of lines of absorption
spectrum of hydrogen that appears in
ultraviolet region. Also mention the series
of spectral lines that appears in visible

region.
PG TS ST A @ CIAR (@AEH
SRS Sge (AT IF 7 TS P SO
CIRI JAELR AT 1 Scad 1 |

“An orbital can’t accommodate more than
two electrons in it.” Explain with the help
of Pauli’s exclusion principle.

IR <5 et wfie g (R A
CTRIER 1 “ffSfor foeay Rt srarre 004 <41 |

( Continued )

1+1=2

(3)

(d) Define surface tension. Mention the
factors on which the surface tension of a

liquid depends.

1+1=2

@heE TE k11 wRe phE S

TRETR TCE 0 |
3. Answer any three of the following : 5x3=15
oo fraread & e fefom Tew feis
(@) (i) Write the postulates of kinetic

(1)

molecular theory which are only
approximations when applied to real
gases. 2

(o1 R sfooed ok Ttz SEy
1 AR I (TR PSS IO
(e SR = |

Define root mean square velocity. At
what temperature will H, molecules

have same root mean square
velocity as He atom at 291 K? 1+2=3

of a5 Fo QR K@ fr 1 R reere
H, W& 3o o9 98 @a 291K

THere He ‘NIRRT o 1%q 31 (@919
T R'3?

(b) How are crystalline solids classified?

Mention each type with examples of
each. 1+4=5
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(c)

@

(e)

A7/15

(4)

e P MIERF @ CRRerA 4
7 oree R Trae IR AR Trae wife
|

(i) Draw the resonance structure of

O3, CO3™ and NO3.
05, CO3™ WF NOz I KW %67
TP 90

(i) Explain the shape of XeF4 using
VSEPR theory.
VSEPR % 2% $R XeF, 3 o a1
01

Deduce from Bohr’s theory :

'] ©gq o1 AfS8 91 :

—21r 4 2met

n2h?

E, =

fi Give an example of a molecule that
shows intra-molecular hydrogen
bonding.

SRR BRG E IA (31 9y I
SRR fa |

(i) HOis liquid but H,S is gas. Explain
giving reasons.

Hy0 o R H,S g | $RP12 S
|

( Continued )

1x3=3

4. Answer any three of the following :

(ln)

(5)

Explam why HF; ion exists but not
the HCl; ion. 2

&7 HF,; WA wifds s /8 HCl; 9
Z, I 1

10x3=30

(d) (i) Write

A7/15

(%)

(i)

the expression for the
pressure of an ideal gas on the basis
of kinetic theory. 1

Wcﬂ%wﬁmﬁmw
fora 1

Derive the expression for the critical
constants in terms of van der Waals’
constants. 3

T O @R FN TWAR FHs
SRR AR [T 1)

Silver crystallizes in a cubic lattice.
Its density is 10-5gcm™ and edge
length of the unit cell is 0-41 nm.

Calculate the number of atoms per

unit cell. Suggest the unit cell type.
(Ag = 108 u) 4

( Tumn Ov¢ J



te) | (7)

fReoRT farceen | R Iy :
WA T 2 lm A -3 M ! () What is radius ratio? Discuss its
0-5gem™ W %o use in predicting the structures of
CITET AP 076 0- 41 nm. RT @FRS 37 ionic crystals and mention its
R RN 519 3T | 4] (A 2R limijtations. 1+3+1=5
CEY 901 (Ag = 108 u) PR TeTe 7 SRR wloed R
(iv) How can some molecules having ‘ R TS R AR Ry e
polar bonds be non-polar? Give two 1 I T S!S 4 |
examples. 9
#W T 9 AR @RF Ry | | (i) “The concept of planetary motion of
N3 7 51 Trreaet fa o : an electron in an orbit contradicts
) the Heisenberg’s uncertainty
(b) Write short notes on : principle.” Justify the statement. 2
o Gt for - : “RfE TS TEET R R ET
() Quantum numbers and their e SfPwe T ARAR 17 @)
significances 4 SReCH I W |
CPRTO 47 A T weop
(ii) Photoelectric effect 3 (d) Write short notes on :
SICREEA 2o o GGt fora
() Blackbody radiation 3 | (ij Born-Haber cycle 5
T RfFqq 3f-CRAR T&F
(¢ () Draw the orbital pictures of C.H (i) Effective nuclear charge 3
and BF,. 2, (R el sy
C,oH ii) Degrees of freedom 2
2ty SF¥ BF, 3 SRGT g S (i) Degrees
I Tog T

5
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te) (i)

()

(i)

.-+/15

( 8)

Explain Fajan’s rules relating to
covalency in ionic compounds.

SR @R SRl AR P
MR T 0

The uncertainties in position and
velocity of a moving particle are
107 m and 5.27 x1072* ms™
respectively. Calculate the mass of
the particle.

o1 fRE FAN FIEH W€ UICALE
ofewre @@ 107°m T

5.27 x107%* ms~!. FNOR ST TH

g 41 1

Draw the resonance structures of
benzene. Explain the delocalisation

of m bonds in benzene.

* kK
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