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CHE-01

BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

December, 2015
CHEMISTRY
CHE-01 : ATOMS AND MOLECULES
Time : 1 hour Maximum Marks : 25

Note: Answer all the five questions.

Use the following data wherever required :
Mass of electron, m = 9-109 x 103! kg
Planck’s constant, A = 6-626 x 10734 Js »
Velocity of light, ¢ = 2:998 x 108 ms™!
Rydberg constant, RH =1097x 10’ m™!

1. Answer any two parts : 2

(a) Out of O and F, which one has higher
ionisation energy ? Justify your answer.

(b) Write the nuclear reaction respons1ble for
the energy in the Sun.

(¢) Radius of a cation A* is 82 pm while that of
an anion B™ is 164 pm. On this basis, predict.
the coordination number of cation in AB
crystal.
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2. Answer any two parts : . 4

(a) State Hund’s rule and give justification for
it.
(b) Predict, whether the following molecules. are

microwave active or inactive :
CCl,, HCl, CH,Cl and Ny

(c) Célculate the frequency df the radiation
required to eject theb photoelectrons at a
velocity of 5 X 108 ms™! from sodium metal.
The threshold frequency of sodium is
46x 10" Hz. o

3. Answer any two parts : : 6

(a) Write the molecular orbital configuration of
N, and calculate its bond order. Is it

paramagnetic or not ?

(b) Calculate the wave numbers of first and
second spectral lines in the Lyman series of

hydrogen atom.

(c) Predict the shape of PCl; based on VSEPR
theory. Explain the type of hybridisation in
it. '
CHE-01 - 3 P.T.O.



4. Answer any two parts :

(a)

(b)

(c)

CHE-01

What is binding energy ? What are the

effects of f-decay, B*-decay and electron

capture on the atomic number Z and the

mass number A, of the parent atom ?

i)

(i)

(i)

(ii)

Calculate the force constant for a
diatomic molecule if it absorbs
radiation at 1-463x 10°m™ and its
reduced mass is 1-425 x 1026 kg.

A molecule AyB has 3 modes of

vibration. Is it a linear or a non-linear

molecule ?

Draw a labelled diagram depicting
variation of radial probability dens1ty
r°R2(r) agamst (rfagy) for an electron in

2s orbital.

For a molecule A, the plot of total
polarisation P, vs % has zero slope
while for molecule B, it has a finite
positive slope. Out of CHCl, and CCl,,
which ‘one could be molecule A and

why ?



5. Answer any one part : 5

(a) (1) What is dielectriti constant ? The
capacitance of a capacitor in vacuum is
89 x 10712 F. When the capacitor is
filled with a dielectric, the capacitance
is 801x107'2 F. Calculate the
dielectric constant of the dielectric

material. : 3

i) I;N undergoes (a, p) type nuclear

transformation. Write the nuclear
reaction for the process. 2

(b) (i) Why is not the wave nature of matter

apparent in our daily observations ? 1

(ii) The lattice enthalpies of NaCl,
KCl and AgCl are — 787, — 717 and
— 916 kJ mol™}, respectively. Based <;n
these values, arrange them in
increasing order of water solubility and

justify your answer. 2

(iii) State Beer — Lambert law. 2

CHE-01 5 . pTO.



iﬁ.@.é.-m

o @ (Rowa )
T glten
femw=n, 2015

WA fom
H1.7=.3.-01 : U] 3R 3
G5y : 1 597 ST 37 : 25
Fie: @t uia yw & I Hw )

T T GEAA, m = 9-109 x 10~ kg
Wﬁ'ﬂ'ﬂﬁ,h:G-G%_x 10734 Js
maﬂa"{,c=2-998x108ms_l
Teeat fodmes, Ry =1097x10" m!
1. = gt vl % 3 At 2

(%) O 3 F 7 A, 5o omma o9 aifys
& ? 379 I 1 ey oz |

(@) qd & oot % forw e aifiebim e

| v

(M) gaET AT ST 82 pm TR WORE B- 6
I 164 pm ® | 59 3muR W, AB frea §
YR H STEEEANl e w1 qaiqEm
Hhifs |

CHE-01 6




2. Tl g Wil & I A | | 4

(m)g‘s’ﬁmwaaﬁumaﬂtwaﬂﬁw
& |

(@) g $fm fF fefafen emet & @
S gewat afwa § = ffsha ©

CCly, HCL, CHLCl 3 N, -

() wifeem urg # Hag ¥ 5x 10 ms™ F AM A
YT St %A % forg fra fafe
£ sEvEsa At I et w1 afeed
ﬁﬁﬁlaﬁ%@ﬂaﬁﬁ?ﬁﬂﬁﬁuexmmﬂz
2

3. Tl g wmit % e A | 6
(%) Nzﬂﬂﬂ'ﬂ?wmﬁﬁ\@ﬁaﬁtgﬁm
Waﬁﬂwﬁm | ¥ qg ST B
AYgan Ad ?

(@) %’@Wmﬁaﬁﬁﬂ%ﬁaﬁwaﬂxﬁzﬁa
 Degh el R o gemed W IR

Hife | |
() VSEPR figid % YR W PCl; 1 i H
qatgae R | 3EH T & TRR H AR

- IR | |
CHE-01 7 PTO.



4. T8 g 9Pl % I AR

(%) S¥9 St =} ?W@ﬁwvzaﬁtm
TS AR B- 1, B - a7 3R s whuew
Y S T W R IHE BT & 2

@) @)

(i)

(M @

(ii)

CHE-01

frws o % fw aw fRw @
it Hifoe, afe 97 1463 x 105 m1 @@
faferor sraeiywr s @ 3 swe gEEE

TEINH 1-425 x 1026 kg R | |

Th 3V A,BH 3 Hrq faurd & | T 77
s a1 § 1 e 2

Th ToiFEH S U 25 ke o ICd ¥
% fore T@ifea sm@ s 1T S (r/ag)
frg B wRem @ 2R2) ¥
gftads = guifar |

T A AF foe, gof el g Py
Ll % % 9 T N vEum = R
Seifh oV B % fo1w, wawrr uftfia qen
YATeA® & | CHCly 391 CClL, § & #-an
Y AR Fhar & 3 A 2

8



5. fedf g W o I AR ; ' 5

@) () vodga =0 R 2 B gurte B Fal
# aiftar 89 x 10712 F § | <& quiA
# vodegd wed WO S R, @ G
80-1 x 10712 F & el § | g v
¥ wodge B R | 3
@ N, (@ p) FFR F A T
wa & | 3@ Whem % foaw afehE
srfufseen fofae | 2

(@) () kA % deoi & g g K TP
1 T =1 T8l BT @ ? 1
(i) NaCl, KCl @ AgCl H Jh |
TR - A A - 787, — 717 3
_ 916 kJ mol ! & | 3 UM &% AER N,
T o $t o % Sga g kA W
Efe| T o TR ITW = AN
Twesy | 2
i) forr —&é fam 1 Seag hifv | 2

————

CHE-01 9 : P.T.O.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

