3 (Sem-1) CHM

2012

CHEMISTRY
( General )

Full Marks : 60
Time : 2% hours

The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese

1. Answer the following : 1x7=7
oTe fraeEe ©eq o

(a) Write the electronic configuration of
Cu?* and mention the number of
. unpaired electron present in it,

w2t F ez RE P W 39 @R
Forel BgEged A3 T 9|

(b) Which of the following are isoelectronic
species?

were Al @Wﬂw
Na*, K*, Mg?t, Ne, 02"
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(2)

(c) Draw Lewis electron dot-picture of H,O,.
H,0, 3 523 3eig $5-21 S5 41 |
(d) Give reason :

BF; is non-polar but NH; is polar.

I wexfiE - .
BF; 4320, 58 NH,; #919 |

(e) Find the number of atoms in a unit cell of

b.c.c. type.
b.cc. 29/ o5 @RS FF AR R
Bfepa |

()  Define viscosity of a liquid.
AR ofryafq Amelq AL o747 |

(6) Define the term ‘critical temperature’.
IR T sqeear o |

2. (@) .Calculate the wavelength of the emitted . '
adiation of hydrogen atom, when the
EIECtron jumps from 4th energy lelVEEI 1n
Balmer Series (}{v:1-09'7><107 Tah 7)o 2
TS A (R 22 e “REIE 2RO
P24 e o SPEM T REFRS R
CTRTI SRes127efy afere o4 |
(R = 1.097 x107 m™?)
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(3)

(b) How does electronegativity concept help
to explain the percentage ionic character
of HCI? 2

HCI 998 *oq SR\ 899 ~fR[ e e
SR RP-4IFel 49 4R @M 2w
2

(c) Mention four characteristics of ionic

compounds. 2
SR 59 BIfRGT CafFEs Tea 59 |

(d) Define surface tension of a liquid. How
does it vary with temperature? 1+1=2
O9ed AP0l ke il | e Asle B T
“Ifaf$s z7 2

3. Answer any three :

& e fofoR Teg 1

(a) Derive  Schrodinger . wave equation.
Mention the significance of various terms
used in the equation. 3+2=5

FIoMERY ] FAPICO!  Sojefre 4l |
FHeqcoe A {fes M@ whe See

-4 :
(b) () State and explain with example
Pauli’s exclusion principle. 2
ean fegy e &R SR s
SIEISEIN
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(4)

(i) Calculate the energy of electron in
the second orbit of hydrogen atom.

Given,
h=6-626 x1073% J-s
dme, =1-11264 x 10720 C?N1m 2 |
e=1-602x10!° C [ )
m=9.109 x 10~ 3! kg 3

RiECiecn Wﬁﬁ%www
=1 ofep <p 1 for I,

h=6-626 x1073* J-s :
4me, =1-11264 x1071° C2N"'m 2
eSN602 <101 C
' m=9.109 x107 3! kg

(O () e i s ation) Hofs otbitals.

Explain the structure of CO3~ with
the concept of hybridization. 1+2=3
SRGeR e e il CO%T

SRS se RTAE qRaE fofes amem ()
41|
() Using VSEPR model, predict the
shape of any two of the following

Species : 2
VSEPR wif3q e wee frcaEs &
CRIE] o Spho o

BF,, SFg, XeFy, IF;
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(@)

(e)

(i

(@)

©

(%)
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(5)

Calculate the root-mean-square
velocity of H, gas at 27 °C. Whether
this velocity of D, gas at 27 °C will
be lower, equal or higher than that
of Hy gas at same temperature?

27 °C &¥eO® H, CRI Je-w11-5 @l
S 11 27 °C $FO® D, (o1=q R @5
T THOF H, (RS0 T, T ¢ NP
2’37

Show that the ratio of two heat
capacities for. mono-atomic gas
molecule y is 1-66.

(ST @ @ AWRE o w7 qEaiy
O (T SO ¥ I T 1- 66.

Calculate the total and average
kinetic energies of molecules of 11 g
CO, gas at 300 K.

300K Twere 11 am CO, ¢r=d
ool o oS IS sremy zsay |

In a unit cell cation A is present at -
each corner and anion B at the

centre of a face of a cube. If one of

the anion B is missing from one face

of the cube, what will be the

simplest formula of the crystal?

3
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(6)

BT TGS G (P ATSCOT FFS O
A Te afe PF TRTe TR B
G | i JAPWR [ el @61 7 *{
9B G B SoR AW, [FEAR e
TS [ 29 ?
4. Answer any three :
R e fofoR Tee fordt -

(@ (i) What is meant by quantum
number? Name the different types of
quantum numbers and mention
their significance. In the following
pairs of orbitals, which orbital will
be occupied first by the electrons?

2+4+2=8
(1) 3f or 5p

(2) 4p or 3d

PRI 4y fereet 8 3@t 2 R{fen e
RN wyd AN R afebies
6515 S = S U G A ) T
SRR crae (PFCO! SRIACBES JAg

SR ey =79
(1) 3f =1 5p
(2) 4p =1 3d

(i) State and explain Heisenberg’s
Uncertainty principle. 2
(R a T o M o I Tt O 1
EE IR
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(7)

(b) (i) Arrange the following in increasing
order according to the properties
given in the parentheses : 3

T fooge fFl f P wore e
IS TS ACEH
(NC=—ESCc=BiiC s} cHy
(Polarity, el
(2) Na*t, 027, F~, Mg?*
(Size, SFH)

(3) H,O, H,S, H,Se, H,Te
(Bond angle, = )

(W) Establish Born-Haber cycle for the
formation of NaCl from its elements.
How can lattice energy be calculated
from this energy cycle? 3E2=5

CAME (PR "Rl NaClI  oi0ed
-C2AR Dapchl AT 1 | @3 *fE-bar
[ @b *fe FC st 591 237 9

(i) Give reason : q 2
Melting point of NaCl is more
than AICI3.

T O

AlCl; ¥ TFI® NaCl3 . @S
@ |
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e

- (8)

(c) Write short notes on : 4+3+3=10

Lz ¢TI o _

(i) Radius ratio and geometry of ionic
compound
TP e e SR P SRS S

(i) Fajans’ rule |
TG 4

(iit) Hydrogen bond
3G’ tew 7

(d) _{i) Write four postulates of kinetic
theory of gases. Derive the kinetic

gas equation. 2+4=6
(o9 s(fSqmq BI0] RIPR o=l | CorRq 5o
FGFAEICHT ST T |

(ii) Describe a method for the
determination of surface tension of
a liquid.
gemy el opoe kR b1 w3t @
P10

(€) (i) Calculate the critical constants P,

V., and T, from van der Waals
€quation. 3
(S 7 e ANFIR 29 Ty #9F B,

Ve =1 7, sl 91
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(@)

(iii)

() Write short notes on :
59 (BTl o

()

(i)

A13—3700/223

(9)

What are the three types of cubic
lattice? Calculate the number of
atoms per unit cell in each type of

lattice. 1+3=4

oy wmem bz 6 752 2Ry @b
G (IS AT AFHT F0T 5151 T |

Two flasks maintained at the same
temperature are filled with H, and
O, gas respectively. If the capacities
of two flasks and the masses of the
two gases are the same, in which
flask -is the pressure greater and
how many times?

T TS W51 FIFO TG Hy I O,
CIC=eq o T 24 | IR R PR T G
CTHl 2 & FR PR SRS W,
CRTCO! e v QR 77 W R @9
SIPEE R

.

Schottky defect and Frenkel defect
ZoR @b we c@rEel @i

Born-Lande equation

Jf-EeeT FRP9

* K

S+5=10
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