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BACHELOR OF SCIENCE (B.Sc.)

- Term-End Examination

I~

o June, 2012
L CHEMISTRY
CHE-01 : ATOMS AND MOLECULES
Time : 1 hour | Maximum Marks : 25

B.Sc. EXAMINATION

CHE-01 : ATOMS AND MOLECULES
AND
CHE-02 : INORGANIC CHEMISTRY
Instructions :

(i)  Students registered for both CHE-01 and CHE-02
courses should answer both the question papers in
two separate answer books entering their
enrolment number, course code and course title
clearly on both the answer books.

(i) Students who have registered for CHE-01 or
CHE-02 should answer the relevant question
paper after entering their enrolment number,
course code and course title on the answer book.

Note : Answer all the five questions.
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Use the following data whenever required :
Planck’s Constant, 1=6.626 x10734 | s
Velocity of light, c=2.998 x 108 m s~!

1.  Answer any two parts :

(a)

(b)

Name two experimental observations which
could not be explained on the basis of
classical physics.

Amongst the following which is the
strongest bond and which is the weakest ?
C-H, C-C, C=Cand C- '
Covalent radius of carbon increases,
decreases or remains constant with increase
of s-character in the different hybridized
states ?

2.  Answer any two parts :

(@)

CHE-01

Write the resonance structures of

(i) (CH,), SO,

(ii) FNO,

Arrange the following ionic compounds in

order of increasing lattice energy KCI, KBr,
CaCl, and MgCl,

Give reason for your order

In the ground state of K (at. no=19) how
many electrons have m;= +1 as one of their
quantum numbers ?



3. Answer any two parts : - 6

(@) The iodine bromide molecule (IBr) has a
bond length of 2.49 A° and a dipole moment
of 1.21 D. Calculate the effective charges
on the I and Br atoms in IBr in units of
electronic charge, e. (1D=3.34x 1030 C m,
electronic charge, e=1.602x1071 Q)

(b)  Write the expression for vibrational energy
(E,;p) and name the various terms used in
it. Explain the term, zero point energy.

(c) = Calculate the number of a-particles and
B particles emitted during the transformation

of a 29302 Th nucleus to _ngb nucleus.

4.  Answer any two parts : 8
(@) A proton is accelerated to one - tenth the
velocity of light. Suppose its velocity can be
measured with a precision of +1%, what
must be the uncertainty in its position
(in nm) ? (mass of proton =1.673 x 10~ kg)
(b) (i) Which has larger H—N - H bond

angles, NH; or NH,; ? Give reason
for your answer.

() The ¥C/ '2C ratio in the fossil of a
plant is 1/16th of that in a living plant.
How old is the fossil ?

., for 164 C =5720 years)

(té
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Using M.O. theory predict the following
about NO* and NO~ ions.

()

(i)

Which of them is paramagnetic
Which of them has longer nitrogen-
oxygen bond length ?

5.  Answer any one part :

(a)

CHE-01

The shortest wave number absorption line

in the rotational spectrum of HCl is at 20.70

cm

o)

(i)

(iii)

(iv)

_1.

Which are the two levels involved in
this transition ?

What is the value of the rotational
constant B for HCI ?

Calculate the moment of inertia for
HClL.

Calculate the bond length of HCI
(in pm) (reduced mass of
HCI=1.627 x 10~ ?7kg)

Which set of hybrid orbitals are used
by the central atom in AICI,~ and
HCN

Calculate the number of photons of a
radiation with A=560 nm which can
produce 198.6 ] of energy.

Ti3* has one unpaired electron, what

is the value of its magnetic moment in
B.M. ?

L%
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el eTavas & frefafad sniwsl & e &t
wieh Tl (1) =6.626x10734 ] s

ehTEl 1 T () =2.998 X108 m s~
1. faEdgtyw & swdfae:

(a)

(b)

(c)

< ArT % M ST, e aftomdt o genfae!
Wkt & MR | o TE S e |
frefefad 3 | -9 sey yaead 3R wi
ooy Y € 2

C-H, C=C C=C3RC-C

fafir deptor sraeeneli ¥ s-7or =t gig @ Heq
! TEGASTS 3591 41 9 STt & FH & S &
Ao feeR et 82

2. [ g wr % S EfNu .

(a)

(b)

CHE-01

frfafaa =t s deael &t fafay
(i) (CHj), SO, (i) FNO,

e Sl o 9ed w8 9 fefafaa it =
srafeera sifeme

KCl, KBr, CaCl, and MgCl,

97 39 S F forg o A
Kmm=19)ﬁmmmﬁﬁmﬁ
TSI I Fed F&A m, = +1 81t ?
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3. fergt gt vl & W e : 6
(a) STEEH SHES 1Y (IBr) F SeY TS 2.49A°
3R fgy@ smet 1.21 D 1 1Br # s 1@,
e, AAF H [ 3TRBr THBET W J9ET e
gfiswad ST (1D=3.34x10730 Cm,
TR A, e=1.602x1019 Q)
(b) - FT FA (E, ;) F o weftemw fafa &iv 39
¥ g fafis o & Am ) 3= fag =t
% GAHAET |
(© TF 22Th Tfuw w Bpp A  wuiara@
B W IAfSid o-HU R B HUN H H& H
e ST '
4. WE”'W%WW 8
(@) T WM &t fd Y& &t ufd & THS 4 F
TR | 7 faforg sa 1% =t IRgsa &
1y W S gEa1 &1 39 &) feafa # wm
siffyeaar @9t FfeT (nmA) ? (T[T &
T =1.673 10~ kg)
(b) () NH, ¥l NH; ® @ feud stfenas
3MEY I FRM 2 319 IW & AT FRw
g |
() THIeFHsawnd Yo/ 2c @ g
feet wsita U5 @1 1/16 9 fee@n §)

e e g § 2
(Ycm ty2 = 57209 )
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(c)

37U Sheeh FAGId &1 39aR Flh NO + 3TRNO~
A & fau Feafafas &1 q@Egam i)

(i)
(i)

T ¥ B gIRA §?
A ¥ 59 H i e - stiadie
TS TS & ?

5. [ardl e s &1 SR SN
HCI % A Wagd ¥ a9 sEeiyo 3@n da
&A1 20.70 cm~ 1 W 71

(a)

(b)

CHE-01

(1)
(i)

(iii)

(iv)

(iii)

59 HFHAU A DA A I Hell TR A § ?
HCI % fau g feeris (B) &1 9@ #01
B ?

HCl & fau Sis@ ameul &1 giedad
FHifT |

HCl 1 A6y Sa8 o1 9w Hifeg
(HCI %1  9ud - gsg9m
1.627 x 10~ 2kg ®) |

AICl,~ #iR HCN & %f5a A1) &
HHT Y THR H1 Ie0T@ hITT |

- T TAfhT01 o Wl 1 G&AT 1 TRHTT

Fife1 39 fafEHTor #1 A=560 nm ®
qUT I8 198.6 ] T Sl Tel T Tehell B |
Ti3* # U 31gfiid seiee[ §, B.M. 7%
H 59 % A ST 1 1 9 Bal § 2
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BACHELOR OF SCIENCE (B.Sc))

Term-End Examination

June, 2012

CHEMISTRY

CHE-02 : INORGANIC CHEMISTRY

Time : 2 hours Maximum Marks : 50

Note : (i) Answer all the five questions.
(i) All the questions carry equal marks.

1. Answer any ten of the following : 1x10=10

(@)  Amongst NaF, LiF and KF which one is the
most soluble in water and which one is the
least soluble ?

(b) Which one of the following alkali metal
carbonates is thermally the least stable ?
Li,CO;, NayCO;, K,COy, Cs,CO,

(c)  Name the blocks into which the elements in
the periodic table have been divided.

(d)  Which of the following elements has the
highest electron affinity ?

F, Cl, Br, 1

(e) Write the electronic configuration of the
atom whose atomic number is 24.

(f) ~ Write the IUPAC name and symbot of the
element having atomic number 105.

CHE-02 9 P.T.O.



(8)

(h)

()

(k)

M

(m)

(b)

CHE-02

List the factors which affect the atomic size
of the elements.

Which of the following elements has the
highest first ionisation energy ?

B,C, N, O
What is catenation ?

How many unpaired electrons are there in
[ Cr (CN)q ]3~ complex ion ? (Atomic
number of Cr is 24).

What is the most common oxidation state

of the transition elements of 3 d series ?

Give the coordination number and oxidation
number of cobalt in [ Co(NH,)s CI ]?* ion.

Give one example of a species which is

isoelectronic with O?~ ion.

Define hydrogen bonding. What are the
types of H-bonding ? Give one example of
each type.

Draw and explain the structure of [ BeF,]?~
ion on the basis of valence Bond Theory.

Explain why there is a difference in the
bond angles of NH; (107°) and PHj (93°30°).

OR

Explain the difference between white
phosphorus and red phosphorus.
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(b)

(b)

CHE-02

How is diborane prepared ? Discuss the
nature of bonding in diborane.
Explain why trimethylamine is a stronger
Lewis base than trisilylamine.

OR
Explain why does SiCl, undergo hydrolysis
whereas CCl, does not.
Give reasons why Cu?* ions are colored
and paramagnetic whereas Zn?* ions are
colourless and diamagnetic. The atomic
numbers of Cu and Zn are 29 and 30,
respectively.

Write the chemical equations of reactions
involved in the extraction of copper from
the copper pyrites, CuFeS,.

Answer any three of the following : 2x3=6

() ~ Why is the CIOCI bond angle in Cl,0
greater than the tetrahedral angle ?

(i) What are pseudohalogens and why
are they so called ? Give at least two
examples.

(iii) Complete any two of the folloWing
equations :
XeFg +S5i0, —
XeO;+NaOH —
2XeFg+6 H,O —

(iv) What are clathrates of noble gases ?

11 P.T.O.



(b)

CHE-02

Write the chemical formulae of any two of
1x2=2

the following :
(i)  Potassium hexafluorocobaltate (III)
(ii) Potassium trichloromono-ethylene
platinate (II)
(iii) Tetraammine aqua bromochromium
(III) nitrate
(iv) Dichlorobis (ethylenediamine) cobalt
(I1) monohydrate
Explain the hybridisation of cobalt and 4
shape of diamagnetic [ Co (CN)g 13-
complex ion on the basis of Valence Bond
Theory. (The atomic number of Co is 27).
What is lanthanide contraction ? Explain 4

its consequences.

12
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1. fefafes 4 9 fasf gos 3o dfsw . 1x10=10

(@) NaF, LiF 3R KF & @ 5 § ®17 @1 gaifys
3R #1 o1 w1 oo 2

(b) Fefafea ar ug FEiES § @ w9 @ i
w9 Q gad TR 2
Li,CO;, NayCO,, K,CO,, Cs,CO,
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F, Cl, Br, I
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(f)
(8)

(h)

(1)
()

(b)

CHE-02

THTY] &A1 105 It d@ H1 I[UPAC W 3R
yatek fafauw)
S T 1 T AR S qal P AR &
HTHR F! Feiferd 7a 1
Frfafed & | fvw 90 #1 vom s St
IHqH Bl § 2

B,C, N, O
S{EIeT 9T Bl & 2
[ Cr (CN), P~ 5% 397 ® fohad o7gfina
TR €2 (Cr 1 Y] &1 24 §1)
3 d ot % Ferwo A H TR o yefe
ST ST HH G 72

[ Co(NH,)5 CI ]2+ A | HieTee &t 9594

& AR Iu=Ed ge dfwu)
O2~ AT Fl GHIAFH! TS 1 Teh I
Sferay

TSI U ] qRurer ST | H-aeied
fehai! JohT 1 BT & 2 ke 1 0 - U STl
sl
HASTHdl Y fagia % SMUR W [ BeF, ]2~
HEA ® GE e R suE e
FHifT |
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3 (a)
(b)
(©
4 (@)
(b)
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NH; (107°) &R PH, (93°30') % a7m&y Hoif &
aﬁm%waﬁﬁml
rerar
HITT |
e 5 YR 99 It ¥? eeRd A
ST &1 GHa F faa=T Fifw )
e ®ifwe f gafafaatds = g 9
AR T Yoot o59 & 7 27
rerar
T FIT 6 SiCl, 1 5T AT Fif er &
SEfsh CCl, %1 9 STqoA T Bt & |

HROFARY foh Cu?+ A T 3R srgast

il Bd ¥, FafH Zn2+ e e sk

9|?i§°aa§|€| Eﬁ %I Cu Sﬁ'{Zna'ﬁ‘F{tlT{'[ q&A
HAT: 29 3R 30 F)

HIW IR CuFeS,, § &R 1 e
H 1 31 arelt sifufwstl $ vt g
fafau ‘

ﬁﬂﬁf@ﬁﬁ@%ﬁ?%wmz 2x3=6

@) CLO ¥ CIOCI 3T&Y HIor T
I | fyd = v L
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(i) S Reliee 1 e § ofR A 5w AW @
Fi WA WA €2 FHH Y FH QA S
T |

(i) Fretafed § & AT g SR 1 g0
HIFT -

XeF,+5i0, —
XeO;+NaOH —
2XeF,+6 HO —

(iv) ScopE Tl F FAge A€ 2

frefafiad o @ fal g & TaEts g3 fofe :
() OrRferm YFHGS Serece (110)
i) WfRrEm graEEHE =i (1)

iv) SRIARfe (TaelTeEHEA)
FraTee (1) HARESS

TSR Y Tagid & YR T Hisee Sl

g 3R wfagsesd [ Co (CN), |2~ &

1 SHTA T TIHHT HIIC | Co i TAT]

e 27 €1

FATgE GHTA FT A1 T R 3Wh A FIE

AT ?
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