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(d) Which of the following compounds has i (STEd RGO BT, Z
g ol () 19 S
() - CHyCH,CH,CI _ : (i) 19
(i) CH,CHO it
(iii) CH2 =CH(C] ﬂ (zv) 0
(iv) CICH,CH,CI 9. Answer any five of the following quezsti;)nls 0

XO= ;
©f GO TR SR ARy weTo fral enpvI R B Tes

;
& CH,CH,CH,CI (a) Plot the radial part of the wave function
(i) CH,CHO : , | (R(r)) versus radius (1) for the 3p orbital.
3p SRRGER ARRYTN T+ (R(r) ﬁfv@r
ol s AL (1) T S

Give the ground state electronic

(iv) CICH,CH,CI : (b)
configuration for Si.
(e) The compressibility factor, Z for an ideal
£15 05 | Si 1 g g Ryt |

i ;
() greater than 1 : (¢) Find the Z.y from Slater’s rule for an

Ar 3p electron.

ai5ee e Ewe Ar I 3p EIFW Zoy
SiefT 3 |

(i) less than 1
(i) 1
(iv) O
5 Contd.
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(d) Fischer projection for g molecule is
given below; draw the Sawhorse and

Newman Projections for the Ssame.

CH, i

HO H __ HOmerwa H

H OH = H mml OH
CH,

Hif
s

1

CH,

Wﬁﬁﬂﬁ%ﬁ%ﬁ@@%,i

b W AT g s
CH, O

—

CH, -

(e) Explain what the photoelectric effect is
meant by, -l

() What is inductive effect i
molecules ?

TR I WA o Ry

n organic
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(99 Which compound is a stronger base ?

O Y

e (@ @l OfE WEI 2

(h) Why does the behaviour of real gas
deviate from ideal gas behaviour ?

o TS (91 5Tl S (ST Wb o
Rpfe e

(i) Define the compressibility factor of a
gas.

(TR FREIHTETSl B ikl |

() What are Newtonian and\\ non-
Newtonian liquids ?

o W'wfﬁ%ﬁa.w ﬁw
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- H T Ar G SR wfeq Refits
3. Answer any four of the following questions : : @3 frat Carm | (7l (510
5x4=00 AR AR (=T iforz | e
| ‘ | (@ Li T2 Ne A1 TR e owm®
Wﬁmmb‘/ﬁﬁrm%@wﬁm " Be @ik N RW ¢9R W% B W@

(@) The graph of ionization
VEersus atomic number for the elements
through Ar (figure below) shows that - it
the IE increases from Li to Ne, Why the '

energy (IE) : i ? ‘

Atomic Number (sRWeRE H22)

5 % Hé Ne @
graph shows maxima at Be and N, and & orsh :
- minima at B and O? @ = s e
% ? 1500 ] Hy et
S H c/\ i .
; = 1000 Ere 'S
= = g 4
] £ el | [N
@ = B S | Na‘*‘*l
- ;@ g o . 16 12
S 7] 0 A4 68 10:12'14 '
5 e !
-8
T8 :r; : b) Explain why halogens have larges
& o e T T g electron affinities. |
Atomic Number (silmafazs Lo S 4 : S e A &, [l
M
1 (Sem-1) CHE/G S
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(e) The compound 1, 9-dichloroethane
(C2H4Cl2) is nonpolar, while cis-
dichloroethylene (CoH2Cl) has a dipole

(c Whatare the hybrid orbitals of the carbori
atoms in the following molecules ?
1+41+1+1+1=5

() HsC-CHs
(i) HzC-CH=CHp

(i) CHy-C=C-CHyOH moments .

: 2 cl

(iv) CH3CH=0 (il bov) : : Cl\ Cl

(s) CH;COOH S e e
b e # i -
H H H H

e A RS % TR SR TS

SERGAER &2 1, 2-dichloroethane cis-dichloroethylene

On the basis of bonding considerations,
explain why 1,2—dichloroethane is

() HzC-CHs
nonpolar but cis—dichloroethylene is

(i) HzC-CH=CHp
(ii) CHs-C=C-CHOH
(i) CH;CH=O

cl Cl
(v) CHs;COOH k] Qo 21
(d) Sketch H——(‘:_?-—H C=C/
etch the sh f i {
| apes O vthe following " Y H H

~ molecular orbitals : 0y, 015> T2p and

 73p - How do their energies compared ?
4+1=5
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9)

(h)

Briefly explain Planck’s quantum theory .
and explain what a quantum is. What

are the units for Planck’s constant ?
: 3+2=5

2JI5T (FIRIFOIN ©F 5 N1 31 ST (PRIGH
WA & 0 39| 2 G G B

Define the co-efficient of viscosity.
Discuss the effect of temperature and
pressure on the viscosity of a liquid.

1+4=5
el @Ak e Tl | S5 AHOR S74TS
Teo] IS HI9F AR ANCEBT 1 |

What is Boyle’s temperature? Show

a

- that Boyle’s temperature, TB=E

where a and b are van der Waals

constants.  1+4=5
TeTe Taeel fFr (7AW TR LIS,

a

Toi=
iy .

TS g R b ©IYN R 4T |
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4.

Energy &

Answer any one of the following questions :

10x1=10

ot [Pl b1 e Ted 341 8

(a) As cyclohexane goes from one chair

conformation to the other (note that
the two chairs are equivalent), it has to
go through several other forms
(conforrnations) — half-chair, twist boat,
and boat, as shown below : 2.5x4=10

chair

Conformation S

(i) Why is the half-chair conformation
very unstable (with high energy) ?

(i) Why is twist boat less stable than
the chair conformation ?

1 (Sem-1) CHE/G 13 Contd.




(iii) What is responsible for the fact that
; twist boat is slightly more stable
than the boat conformation ?

(iv) Identify the flag-pole hydrogens in
- the boat conformation,

DRECZI 51 5 o sy i 451 5
SN T Sete (qrdt 5t R b
IO S S (ST W A 79
| GR oM — o, stioceiat st
SR IS Sy ¢
BB W"
& s ool
: half-chair half-chair
= e :
g boat
m

twist-boat ' twist-boat

AFCIRT 18 AR qpe

Conformation Sl

() S o o sfm f o

QR)?

(@) AR e ST R 5 s
3 e
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(i) ACAR S SfHoCh e AT
wiee 5 (zrE dRe e

(iv) e THFAS FaAA’s 2IG o
e | '

(b) Bohr gave an atomic model based on
quantum theory. :

() Briefly describe Bohr’s theory of
hydrogen atom and how it explains
the appearance of an emission
Spectrum.

(i) " The Tirst line of Balmer series
~occurs at a wavelength of
656.3 nm. What is the energy
difference between the two energy
levels involved in the emission,
which results in this spectral line ?

(@) What are ground and excited =

states ? _ 4+4+2=10
TE (PRGN 9g1 8o fofe o GBI siimidfia
I SR |
() G WG T G 53 R
fral =1 W= 3 e Ry TR Fofe
et Fpram T ez B
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()

(@)

(H) AR AT HAW @R wwaA

656.3 nm| €% (I Fofse wfew
oY YOI MeR *feq SA1dey w2
(iii) oW W= Trafere B9 [F?
Define critical temperature, critical
pressure and critical volume. Derive the
expressions for these critical constants

in terms of van der Waals constants a
and b. 3+7=10

T Tweel, TR Bio Wi FE TS
el a3l | OISR AR 456 a W b AP,
T 475 @R SRTe BhRed |

Define the terms surface tension and
surface energy. Derive an expression
for surface tension determination by
capillary rise method.

Calculate the height to which water will
rise.in a glass capillary if the radius of
the tube is 0.02 cm. The surface tension
of water is 72.8 dyne ecm™l. 3+4+3=10

S[BI5e =N spEife iceal fwal | (ol o) T2
A& IO T A 951 i Tl |
@5l 0.02 cm R TeTT IS 2N [l
@ofte Bfod ey i (Waﬁa 72.8

dyne cml)|
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