3 (Sem-1) CHM (O)

2019

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=T7
wore framaes S fn |
(a) How many unpaired electrons are there
in Fe3* jon?

Fe3* wmywe RMbT Sy X3 SR ?

(b) Write the relationship between the
effective nuclear charge 2z*, atomic
number z and shielding constant o.

I ey s 2*, oAy R z We
HRAM 2SR o e A=oECoT foran |

(c) Define dipole moment.

farTe TN wew A |
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(2)

(d) Glycerol is more viscous than glycol.
Why?

e e aikeAels @R R0

(e) LiCl has higher melting point than HCIL
Why?

LiCI3 *#=15¢ HCIetF @fs 3992

(f) Define coefficient of viscosity.

Al GNP M= |

{g) What is Frenkel defect?
@I G0 FF QA 2

2. (@) Write the significance of y and y2. 949=4
v S 23 wreerimER ford |

(p) Define Hund’s rule of maximum
multiplicity. Taking example of O-atom,

explain the rule. 1+1=2
79y N sfdorg AEH Fr 1 O- /=1
TrRa fRprea ¢ MOCHT [t 41 |

() Describe azimuthal quantum number
and give its utility. 1+1=2
aféeee @RS YR SKE T SE W
sfeanst fern
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(3)

3. Answer any three of the following : 5x3=15
TS e R e fofisr S o

(a)

(b)

20A /344

(i)

(i)

()

(@)

Write the  Schrdédinger wave
equation and write the meaning of

various terms used in it. 1+2=3
% TR SR AN By wF XS
] fRfSw MR w o o

Write the electronic configuration
of Cr. Mention whether it is
diamagnetic or paramagnetic in
nature. ' 1+1=2

CrY XAZ ew frr 1 ] wopEdn
eI, SrEy 91 |

Define r.m.s. velocity. At what
temperature the r.m.s. velocity of
CO, gas be the same as that of Cl,

at 293 K? 1+2=3
r.m.s. (3R e fan | & Twere co,
(%4 r.m.s. (9{ I 293 K Txors 47
Cl, ¢"'=q r.m.s. (@ AW T3 ?

Write two differences between
atomic orbital and hybrid orbital. 2

ARNIRE SR T ARRS FIRBAT
qrer® {91 o1 AL o7 |
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(4)

(¢) () Define ionic radius. Why the size of
cation is smaller than that of its
corresponding neutral atom? 1+2=3

SR IPIER e | ORI SR
O SO 2 ORI SRRl I R 2
(i) Write and explain Pauli’s exclusion
principle. 2
AR s e fra e
EX Il
(d) (i) What do you mean by resonating

structure? Write the resonating
structure of CO3™ and NOj ions.

1+2=3
- T aed e R @ coit ue
NO3 ST P i o |

(i) Define surface tension. Write the
effect of temperature on surface
tension. 1+1=2

qﬁmﬁwﬁm@fmem—w
SR for |

(e) (i) Define crystal lattice and unit cell.
_ 1+1=2
o C0R W 9T CPrEd e fa |

(i) An element (atomic mass = 60)
having f.c.c. unit cell has a density
of 6:23 g cm . Find the edge length
of the unit cell. (Avogadro’s
constant = 6:023x10%3 mol™}) 3
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(5)

g1 (PR (R’ ©3 = 60) f.c.c.
gFF N TR WE WA W
623 gem ™. GFF @FROA WS TR

O A 9

(g9°091g’ $7F = 6:023x10%% mol ™)

4. Answer any three of the following : 10x3=30
wore framars R e fofer Tes fimn -
(a) (i) What is inter- and intra-molecular

20A/344

hydrogen bonding? Explain why the
boiling point of p-nitrophenol is
greater than that of the o-nitro-
phenol. 1+1+2=4

- W SE-WRe YRGS AR

(i)

(iti)

(iv)

F*ra & 2 pTRERTR T
o-1%G frrrole @R R ?

Write two points to distinguish
between Frenkel and Schottky

defects. 2
@I S W FHY 1 el forq |

Write why the solubility of silver
halide in water is low. 2

e fReed zaRey waAwe! 7,
o1

Highly charged anions are rare.
Why? 2

6 LG G G I 1 e
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(b)

()

(ij)

(i)

(c)
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)

(6)

Derive Schrédinger wave equation
for hydrogen atom. Write the
significance of the equation. 3+2=5
PG FANF I@ F R sz
AT TA | @ RRRIOR
ieor 74 |

Define lattice energy. Derive
Born-Lande equation in this regard.

1+2=3
@R & T @I 2 @2 (Fge '4-+10%
SRNFITD ZIoH 47 |

Explain the structure of SFg
molecule. 2

SFg S 5184 1AM 7 |

Write the pdstulates of the kinetic

~ theory of which gases deviate from

(@

ideal behaviour. 2
(oTF ST TGeFRD! B, IR IR o
91 e SR <1 RpfS o |

Write the van der Waals’ equation

for n-moles of gases. Give the
significance of van der Waals’
constants a and b. 1+2=3
N9 (T=I T S OR A FNFIT0!
fol | SH TR I H99 a WE bI
wieor far |
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(7)

(ifi) Write the Maxwell-Boltzmann law of
molecular velocities. Draw the graph
of probability (P) versus velocity (C)
at a particular temperature. Explain
the effect of temperature on
Maxwell’s distribution of velocities.

2+1+2=5
qIRE @ (TS (FHEA-T DG
M o 1| 97 AR Tweore W@ (P)
uF @ (C)F @ WF I (TR
SRR IGH e[S TSR ASR I
91|

(d) Write short notes on the following :
4+3+3=10

ere IR SorES o Ol for

(i Born-Haber cycle / 3'4-CR 5&
(i) VSEPR theory / VSEPR ©§

(i) Fajans’ rule / ¥&H S

fe) (i) Define critical temperature and
critical pressure. Prove that

Pc =a/27b° 1+142=4
Tifoe Twor WE FOF bW vigem |
oI T

P, =a/27b*
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(i) Define vapour pressure. Write the
method for the measurement of
vapour pressure. 1+3=4

=AY SR SieE frg | IR A o
A fSzo1 foram |

(i) Write the postulates of Bohr’s theory
about atom. 2

N CFIS T O TR o |

* %k ok
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