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1. Fill in the blanks : 1x5=5
e '31?{"5 +q :

(a) The number of nodes in 2p orbital
is .

2 p SRR 776 A4 |

(b) Flerovium (Z =114) belongs to
block in the periodic table.

G (2 =114) 7S ©eRH
D T39S |
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(2)

(c) The compressibility factor Z of an ideal
gas is
e (SR GBI FCFOA BNF Z T |

(d) The surface tension of a liquid ,
with rise in temperature.

THOR Ifed GG ©Fe GO PO :

(e) The bond order of O%" is
03~ IR & |

2. Answer any five of the following questions :
. 2x5=10
Sod PR R e AR Tex faa

(aA) What is hyperconjugation? Why is it
: called no bond resonance’?

FRARTALA 2 W SREAAYS Swra’
T R eIz 2

(b) Write the factors on which ionization
potential depends.

HEAIFAT =R ST T FREAR o o

() NaClis soluble in water but AgCl is not
soluble in it. Why?

" NaCl #1Are %199, 3 AgCl 70 | 797

(d) What is torsional strain?

Bz @& 2
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(3)

() He, does not exist but He} exists.
Explain.

He,¥ w6y =}, 78 Hel 1 Wy wmz|
T A1 .

() Calculate T, for a gas obeying van der
Waals’ equation. Given, P, =60 atm
and b =56 atm® mol™l.

S TR IE AN TN A (R GBR CHIS
T, 5= 3911 4@ ©R, P, =60 atm W&
b=56 atm3 mol~!.

(g) The compressibility factor for one mole
of a van der Waals’ gas at 0 °C and
100 atm pressure is found to be 0-5.
Assuming that the volume of gas
molecule is negligible, calculate the
van der Waals’ constant a.

0 °C ¥ 100 atm B 93 T3 S« TR
I (R GOR FILI®A BN 0-5. R |FT
S F510 e 4R O R IE FIF a Sl
eIl

(h) Write the structural isomers of
pentane in decreasing order of their
boiling point and justify. :
Lo o IR TOARFT  HYsHTS
forar wre 3 foam o
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(i) What is surface tension? What is its
unit?

*BoF 3 2 TR @33 32

G) Calculate the various degrees of
freedom of H, and CO, molecules.

H, S¥ CO, S93 FETOR N1l 541 41 |

3. Answer any four of the following questions :
5x4=20

Solq PRl R e wif<or e fon

(a) What are quantum numbers? What
are the different types of quantum
numbers? Illustrate taking examples.
RIS kM [F2? Rea o/ @FRIGN
WP & & 2 T I 30

(b) Define effective nuclear charge. What
are isoelectronic ions? Explain, with
examples, how effective nuclear charge
affects the radii of isoelectronic ions.

IR CFT S owwew | SHREEAN
s 2 IR Redm wyw Wi
TAILAZAN  HUEE RIS HO) (oA,
TATRITTR I <41 |
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(S)

(c) Why is first ionization energy of N
greater than the first ionization energy
of O? Explain.

NI o9 HEAAT <fF OF A AT
ot Q@R %2 Irm 41

(d) Discuss the conformers of n butane.

n RS TR TIE SCamAl 347 |

(e) What are Fajans’ rules of polarization?
LiCl is more covalent than KCI.
Explain.

FIWFIR Fod ez & &2 Licl, KCl
o @R TR | R A0

(1 Prove that the excluded volume of
molecules in a real gas is 4 times the
actual volume of molecules.

AT P @ I/ (TR GOR FF I/ 41
SR T SPR AFS HTo-d ke |

(g9 How do atomic radii vary in a period
and a group? Explain the variation
with the help of examples.
oy wE Isfe mEwMeE Iend R e
? TRA[ e @R RETIR
¥q1
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(h) What are free radicals? Explain their
formation, structure and stability.

TorEe 7 R Mo, 67 wF e
O 40

4. Answer any one of the following questions : 10

God PP R @ @b Teq fan

(a) What is Schrédinger wave equation?
Derive Schrodinger wave equation.
Define the terms ‘eigenfunctions’ and
‘eigenvalues’. What are the significances

of y and y?2?

FEr Weq R? FRer W@
Torova A | HROGH-Fe9 AF HZH-T'F
gl il | oy WF w2 Il R 2

(b) Explain different electronegativity scales
with examples. Give the difference
between electron affinity and electro-
negativity.

TP RYSYTod  FPrzE M 40|
e WhfE WE Ryewrer Twe AN
fors |

(c) Explain the term fTacemization’. How
will you proceed to resolve a racemic
mixture?

‘REOfIEEI’ *HCoR AR w1 s
QO PR v IR 2
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(7))

(d) Define the terms °‘critical temperature’,
‘critical pressure’ and ‘critical volume’.
Prove that for a gas obeying van der
Waals’ equation P.V, /RT, =3 /8.

‘T Txee’, Ffes oo’ 9F FIET T ’q

@ 77 | 2T ¥ @A, ©F OR AF AN
TR 541 (1R 9O ¢Fa® PV, /RT, =3 /8.

(e) Calculate critical temperature, critical
pressure and critical volume for
carbon dioxide gas. Given the values
of critical constants for carbon dioxide

gas, a=3-61 atm litre? mole ™2 and
b=4-27%x1072 litre mole™!,

IEY TR OHHRE ORI FRT Ty,
TR T T FRT WHSHd A |
frean (R, W TE  HHRE CRy
CPIS a=3-61 atm litre? mole @ &
b=4-27x10"2 litre mole ..

* % X
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