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1. Answer the following multiple-choice
questions. | 1x5=5

T it 2P Tes e 4

(a) How many radial nodes does a 3p
atomic orbital possess ?

@ O
() 1
(iii) 2
fiv) 3
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3p SRRGR fR{EA e [ 7 [ e
i) O
(i) 1
(iii) 2
(iv) 3

(b) An atom with a valence electronic
configuration of 1s522s22p®3s23p3
belongs to group

() 3

(i) 5

(iii) 11

(iv) 15 |
152252263523 p3 SRR RUPR sfawiq ol
sifge oifeiee __ - 35fq sl |

i 3 | |

(i) 5

(i) 11

(iv) 15
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(c) The square of a wave function, ¥?, is
. found to be zero for-a certain region of
an atom. This finding is interpreted as

(i) It is highly likely to find the
electron in this region

(i) The probability of finding the
electron in the region where is null

(iii) The probability of finding the
electron in the region where is low

(iv) The shape of the orbital will be
spherical

@Bl AR (I GO} TS 9B ORI TS
I5(q T X (AR 5 | 20 SN QRS G

PRI NI ¢
() AN GO G3 HXS (PR WS
TSR

(i) EGACO G2 TS (A ﬂwﬁn *]
(iii) FEAITCO! G TS (ARIT TSR 7
(iv) SRRCGACGR PO (SNABIT
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(d) Which of the following compounds has
no isomer ?

() CH,CH,CH,CI
(i) CH,CHO
(i) CH,=CHCI
(iv) CICH,CH,CI
weTe 1Al (PIFCE! (5 AN FiR?
(). CH,CH,CH,CI
(i) CHCHO
(i) CH,=CHCI
(iv) | CICH, CH,Cl

(e) The compressib'ility factor, Z for an ideal
gas 1s

() greater than 1
(i) less than 1

i) 1
(iv) O
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o (TR ALCPOTITO! BT, Z
() 1 o FE |

(i) 1 O I

i) 1

(iv) O

2. Answer any five of the following questions:

2x5=10

(@)

(b)

(c)

Plot the radial part of the wave function
(R(r)) versus radius (r) for the 3p orbital.

3p SRARGR AR T (R(r) ﬁvﬁk—
IR (1) @ S |

Give the ground state electronic -
configuration for Si.

Si 3 ofiwst 3Eigs Rt fo |

Find the Z. s from Slater’s rule for an
Ar 3p electron.

o T TS Ar 3 3p EFR Zogy
St 3 |
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(d) Fischer projection for a molecule is
given below; draw the Sawhorse and

Newman projections for the same.

CH,

un m

CH,

HO ——H __ HOIH
H—-OH  H w=l=OH

m Him

CH, CH,

©eTs B! ST i wfsrmel vl tarz oiF =

6 O [or Sferse s |

cH, CH,

HO———H_HOIH
H——-0OH  H w=-maOH -

CH, e

m Jine

3

(e) Ez&plain what the photoelectric effect 1s
meant by. :

HCARPRGIET “AREo W &F i =90 |

(f/ What is inductive effect in organic

molecules ?

S T ST dor e
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(g9 Which compound is a stronger base ?

OH] (el (T SfES WHIIPI 2

T T

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

7 IAFT (" S5 S (STER WIHReT o

fipife @@ .

(i) Define the compressibility factor of a
gas.

(TR ATIOAR T Qe HAeea! |

() What are Newtonian and non-
Newtonian liquids ?

- TN W S-AThAIN oee e
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3. Answer any four of the following questions :
5x4=20

R fgprcar bifaby e[ Tes A s

(@) The graph of ionization energy (IE)
versus atomic number for the elements
through Ar (figure below) shows that
the IE increases from Li to Ne. Why the
graph shows maxima at Be and N, and
minima at B and O?

2500 :

2000

/i i

/ La |

1500 e i
.3 f\y 1

H ‘cﬂ @ 13 l/

1000 . 1
. l[l\z I\:’%‘gj S
soa | —p ¥l > ARAS

/
Li Mal &1

(A ST =)
First Ionization Energy (kl/mol)

n 2 _4 & 8 1012 14 1é 1g
Atomic Number (AREARE 7M)
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H I R} Ar (& SE_39 *fes [e[ice
AR YR @7 99 @ 2w | i s
@ Li I 79 Ne 1 SrE=119 %It oz | 5@
Be S® N &7 @2¥® 9% B W¥: O w1

Otz ?
__ 2so0
= Hé
g Ne PR
~ ~ 2000 AN
0 2 i
. L
al ? 1500 v Az
=
€3] H c/\]O p,l
~ 1000 He e
.g ){{\!’ IVI? S
g §  soofs P YNsi| |
RS La N&
S’
27
5 0 2. 4 6 8 1012 14 16 18

Atomic Number (ARNERE A7)

(b) Explain why halogens have largest
electron affinities.

C@mi‘m@w@wﬁw SR
1 |
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(c) What are the hybrid orbitals of the carbon
atoms in the following molecules ?
1+1+1+1+1=5

() HiC-CHs;
(i) H;C-CH=CH,
(iii) CHz~C=C-CH,OH
(iv) CH3;CH=0
(v) CH3;COOH
OTS fll WIS A4 PR AR IR
SRR 2
() HsC-CH;
(i) HzC-CH=CH,
(iii) CHs-C=C-CH,OH
(iv) CH3CH=0
(v) CHsCOOH
(d) Sketch the shapes of the following

molecular orbitals: oy, oy, 7yp and

m3p - How do their energies compared ?
4+1=5
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Ois > o{s, Top SIS H;p e =R
(TR AP nFq 3911 3307 N
CEHEPOIR (P2

(¢) The compound 1, 2-dichloroethane
(CoH4Cly) 1s nonpolar, while cis-
dichloroethylene (C;H,Cly) has a dipole

moment :
Cl
T = =
H—C—C—H o=
| : / N\
H H H H

1, 2-dichloroethane cis-dichloro‘ethylene

On the basis of bonding considerations,
explain why 1,2-dichloroethane is
nonpolar but cis-dichloroethylene 1is
polar.

1, 2-UiEFIHAN (CoH,Cl) 41 58 cis-
ORF YN (CH,Cl) T B R e =izl

ae g g
H—C—C—H =
| / N\
H H H H

1, 2-GEF I Cis-TRF T A
(Tt 7O AR REol R =0 it <=4 |
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() Briefly explain Planck’s quantum theory
and explain what a quantum i1s. What
are the units for Planck’s constant ?

' 3+2=5

2N (PRGN ©F G0 PR T A (AT
A T R T | R IR @RI 2
(g) Define the co-efficient of viscosity.

Discuss the effect of temperature and

pressure on the viscosity of a liquid.
1+4=5

TSl YA | WA | T AHOR 8oTS
T S HIFE O SCEHAl 1 |

(h) 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

IR Tee! b2 m@mwm,

a

T3=Rb TS g WF b OIS B 433 |
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4. Answer any one of the following questions :
10x1=10

OR [Aric ab) it et 39 ¢

(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
(conformations) — half-chair, twist boat,
and boat, as shown below: 2.5x4=10

. , SR
half-chair half-chair

Energy #f&

twist-boat twist-boat.

ARBCARL 8 ARFCARI =S

chair chair

Conformaton aq&is

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

(i) Why is twist boat less stable than
the chair conformation ?
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(i) What is responsible for the fact that
twist boat is slightly more stable
than the boat conformation ?

(iv) ldentify the flag-pole hydrogens in
the boat conformation.

SIS TN B! 5 AT 2[R AW B 5B

SFACE eA 26T (YA 5F SRR

HYOT]) S el (DLINAS &R AW 2]

A | G2, TJFART — SHFL, AR e

T NG e 8
LA S oH!
[ =

half -chair half -chair

twist-boat . twist-boat

SARPCARI NG ARFCIR G

chair

Conformaton &

(i) SEEH SR wWe wiEE Y (i
SIEYE:

(ii) TR S TFHACE! [T 5Pl Tymeole
W fF9e
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(iii) AR e TS ME GRS
e (3R (AR IRd 2

fiv) e TEwAS AN QRGN
WS | |

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

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

(i) The first 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 ?

(i) What are ground and excited

states ? ' 4+4+2=10
IR mﬁm-@aeﬁaf—%ﬁmww
if% s |
(i) TRGTEN AGE IR O 5T [l
i T W (AT WG ol
ATt I I IR A |
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(i) I (AT YA ([FLF ORI o)
656.3 nm| €2 @EIR fsfFae wite
o B e e AL e

(i) Sfiwe oI Treftre ¥R 2

(c) 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

TR Teeo!, FET Bisl oS TS oS

e T | SR R 475 a S b LIS,
FifeT 433 (@0 Tfegie Tleed |

(d) 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 cm!. 3+4+3=10

1B W< #ife el Al | i 7eil OU
ST OO RefFT IR B! wiey& Sferea |
a5l 0.02 cm (FHEE TR MI AL A=

@oite] Bfoa Ml =11 (oI opoH 72.8
dyne cm1)| .

———ee

1 (Semn—1) CHE/G 16 9000



