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June, 2013
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 five the questions.
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Use the following data wherever required :
Planck’s constant, (1) =6.626x10734 Js
Velocity of light, (c)=2.998 x 108 ms -1
Avogadro constant (N,)=6.022X 10%mol ~ L.
Electron mass (m,)=9.109 x 10~ 3kg.

1.  Answer any two of the following : 1x2=2
(a) Write the mathematical statement of Beer-
Lambert Law.
(b) Write the electronic configuration for
Mg?*ion (Atomic number of Mg is 12).
(c) Draw properly labelled diagram of 2p,
orbital.

2.  Answer any two of the following : 2x2=4

(a) Write resonance structures of carbonate ion.

(b) Which of the following molecules can
absorb in microwave region ?
NO,, HF, O,, Br,

(c) An organic compound has A, =550 nm.
The absorbance of its solution (C=160 mg
dm~3) was found to be 0.626. If the test
solution of this compound gave an
absorbance of 0.720, calculate its

concentration.

3.  Answer any two of the following : 3x2=6
(a) Complete the following nuclear reactions :

oms B
@ 90~ 7 90 ;

- 96 5 5 97
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Corresponding to A =400 nm calculate v, v

and E (per mol).

Depict the hybridisation and structure of PF5
on the basis of Valence Bond Theory
(Atomic No. of P=15 and F=9).

Answer any two of the following :

(i)

(i)

(i)

(i)
(i)

@)

Calculate the rate constant for the

decay of gi Cr in S~ 1 if the half life of

51 ., .
4 Cr is 36.42 days.

Are the following molecules optically

active ? Give reasons for your answer.

COOH
CH, |
| CH,-C—OH
C,Hs—P=0 |
! CH,—C-OH
CeHs |
COOH

Ionic radius of H™ is greater than that
of Fion.

BE; is a Lewis acid

ClO, is trigonal pyramidal but CIF; is
T shaped (use VSEPR theory).

Draw molecular orbitals formed by the
combination of p, —p, and Py~ Py
Calculate the bond order for CO
molecule using MO theory.

3 P.T.O.
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5. Answer any one of the following :

How many normal vibrational modes
are possible for CO, and SO, ?

The dipole moment and the bond
distance in HCI are 3.57x1030 ¢cm
and 127.5 pm respectively. Calculate
the percentage ionic character in HCl
molecule if the magnitude of charges
on both atoms is 1.602x10730 C.
Calculate for O—-H bond, the
frequency and the wave number in

1 unit, if the force constant and

cm
reduced mass of the atom pair are 770
Nm~-! and 1.563x10-%7 kg,
respectively.
The lowest wave number absorption
line in the rotational spectrum of
TH!9F is at 41.11 cm ™. Answer the
following.
(A) What is the value of the
rotational constant (B) for HF ?
(B) Which are the two energy levels

involved in this transition ?
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sTreraeRdl AR fefafed siwel w1 9 L
i @ik (1)=6.626 X103 Js

YeETET T T () =2.998 X 108 ms !

aarmgl frdiE® (N,)=6.022 x10%mol 1.
TS HT FAHA (m)=9.109x 10 31kg

1. Frefafaa 9 @ fagl gyl & I it 1x2=2
(a) fomR-dwrd fram &1 Sect@ Hifsw)
(b)y Mg+ arad &1 g iq famaw fafani
( Mg % TTY] e 12 81 )
(c) 2p, Hereh 1 3 1 W AT FRW AT
2. freAfafaa # @ fasl gt vl & I3 e 2x2=4
(a) EME AEA ST G HEA fafan |
(b) freAfafad 8 | $9 @ o1 gad @ & q
SEN LIl
NO,, HF, O,, Br,
(c) Uk Hie(sh AR A =550 FAHIE | 36
=i & AU (C=160 mg dm~3) 0.626
qry A gfe 39 At % TE udlen Wia &
AR 0.720 € o THH! TWigdl 1 T
HifTa |

3. fr=fafaa § @ fargl g 9l o IW ST 3x2=6
(a) FreAfafaa mfveta sifufwameti & qof =i

' 235 231 5
(i) 9 U — 90 Th + 7

% S Y
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(b)  A=400 nm ¥ STTET v, v 3R I (WA W)
F1 IR HIfST |

(c) wSTRan 3Ty fAGId & ATER T PF; o R0
3R wo=an &1 faso S (P SiRF &) aeEn]
HEATd %A 15 3R =9 )

4, Trfafea 4 9 feegl et vel & S e | 4x2=8

@) () ;i Cr &1 318 &I 36.42 fa7 21

> Cr i ferg a7 35 feeio o1 ofther
s—19 wifsa)
i) = Frfafaa orop yaor gofear ol 2 2
9 I F Foag Hror gand |
COOH
CH, |
| CH,—-C—OH
CH;—P=0 |
| CH,-C—~OH
CeHs I
COOH
(b) (i) H~ A & IS 5 F~ 3 |
arfas B

(i) BF, & <39 3T=A !

(iii) ClO, Frmia-fitfret ® @fd CIF, T
- AT A1 ¥ (VSEPR fagia &1 3w
HIfeTT 1 )

CHE-01 7 P.T.O.



©

(i)

Py =Py a4t 171/_/71/%‘\5 WT g 9 31Y],
eI RIECIEIE N

MO fagia &1 3Tam #3 CO 17, &
el sre™ hH whl Ufeher HifsIu |

5. fetafed § 9 faHat g &1 W SN

@) ()
(if)
(b) ()
(1)

CHE-01
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e SIS |
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TH!9F % o wegd | fred 9 get
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frfafaa gl & W NN

(A) HF & forg gl feertien (B) &1 AF
FE?

(B) TH WU H &N ¥ T ol &L
gftafera €2



BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

June, 2013
CHEMISTRY

CHE-02 : INORGANIC CHEMISTRY
Time : 2 hours Maxinium Marks : 50

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

1.  Answer any ten of the following : 1x10=10
(@) Write the electronic configuration of the
atom whose atomic number is 24.
(b) Which is larger in size, Lior F ?
()  Which one of the following elements has the
highest first ionisation energy ?

B,C N, O

(d) Which one of the following statements is
true ?

(i) Ortho and para hydrogen are
different due to a difference in their
nuclear spins.

(ii) Ortho and para hydrogen are
different due to a difference in their
electron spins.

(iii) Physical properties of ortho and para

hydrogen are similar.

CHE-02 9 P.T.O.
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Which one of NaBH and LiAlH4 would
you use in the following conversion ?

R - CH=CH-CHO-»RCH=CH-CH,OH
Which silicon compound is used as a
dehydrating agent ?

Fill in the blanks in the following sentence :
Superphosphate of lime is a mixture of

and

Which one among NF; and NCl; is unstable

and explosive ?

Which one of H,S, H,0, H,Se and H,Te has

the lowest boiling point ?

Amongst HF, HCl, HBr and HI, which one

is the strongest acid ?

On the basis of VSEPR theory, predict the
shape of the XeF, molecule.

Out of titanium (at no. 22) and vanadium

(at no. 23), which one is larger in size ?

Which one of CrO; , MnO; and Cu*
tends to be a reducing agent ?

On the basis of IUPAC rules, write down
the name of the complex, [Co(en);]Cl;.

Which one of the titanium, chromium, iron
and nickel metals is extracted by Kroll

process ?

10



2.  Answer any five of the following : - 2x5=10

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

(b)  Which rule is violated in the configuration
1s2 253 ? State the rule.

(c) Electron-affinity of chlorine is higher than

that of fluorine, explain.

(d) Explain the Hund’s rule of maximum
multiplicity.

(e) Differentiate between transition and inner-
transition elements in terms of their

electronic configuration.

(f)  Amongst the carbonates of the alkali metals

lithium carbonate is the least stable, explain.

(g) Explain the difference between ionic and
metallic hydrides.

3.  Answer any five of the following : 2x5=10

(a) Covalent radius, ionization energy and
electronegativity of gallium are different
from those expected by simple extrapolation
of these properties from those of boron and

aluminium. Discuss this anomaly briefly.

(b) The first ionisation energy of sodium is
lower than that of magnesium, whereas the
second jonisation energy of sodium is higher

than that and magnesium, explain.

CHE-02 11 P.T.O.



4.

Explain, why barium sulphate is less soluble

than magnesium sulphate in water.

Explain, why CO, is a gas whereas SiO, is

a solid at room temperature.

Explain why tin and lead compounds do

not show pm—dw bonding.
Why hydrazine is unstable, explain.

White phosphorus is more reactive than red

phosphorus, explain.

Answer any three of the following : 2x3=6

(i)  Why does oxygen exist as a diatomic
molecule whereas sulphur exists as a
polyatomic molecule at room

temperature ?
(i) ~ SF, is known but OF, is not, explain.

(il))  Why no compounds of He and Ne are

known, explain.

(iv) Why noble gas compounds are formed

only with oxygen and fluorine ?

Amongst hydrohalic acids, hydrofluoric
acid is the weakest and hydroiodic acid the
strongest. Explain with the help of a Born
Haber cycle.

OR

12



Complete the following equations : 4

(i)  ByO3+3CH+N, 210

(i)  4BF;.OFty+3 LiAlH, —=22

(IV) A1203+3C+3 C]2 —>

5. (a) Answer any three of the following : 2x3=6

(i) Explain, why transition elements

exhibit variable oxidation state.

(i) Explain briefly why copper sulphate

is blue while zinc sulphate is white.

(i) What are lanthanide and actinide

elements ?

(iv) Which is the most common oxidation
state of the lanthanides and how is it

formed ?

(v)  Why is carbon reduction not used to
obtain certain metals from their

ores ?

CHE-02 13 pP.T.O.
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Write the formula of any one of the

following complexes.

(i)  Aqua trichlorodipyridinechromium
(117

(i) Potassium hexacyanoferrate (II)

Write chemical equations for the reduction

of Fe;O5 in blast furnance.

14



HWw=E.-02

foam wae (StuE )

|ATA gelr
A, 2013
A fame
HUAE.-02 : AHTETR THEA
gy ;2 U aferpan 31 : 50

T () @Er O gV F SH QT
(i) GY gl & 3TH THIT &

1. frfafea 9§ 9 fergl g@ & S| ST 1x10=10
(a) TRETY] HEAT 24 A TLATY] I AT foar
fafam )

(b) Li3RFH ¥ foraet a1 ae1 2
(o) Frefdfaa & @ fore q@ &t oM &A@ Sl
T Bl 8 ?
B,C,N,O
(d) Frefafes § S @ F7 F&e ?
(i) BIESIST ! el ST Y sraweedl § @
3T ATRTE TEhoT | ST 3 HI0T BIl
71
(i) ETEIer w aifell TR T srerenedl ® X
3TF TS THH § A F HRO Bl

1
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(f)

(8)

(h)

(k)

()

(m)
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i) TS T ST &7 G srereena o difas
T[T I A )

fretfafaa sl § em9 NaBiH, iR LiAIH,

T I RTHT ST 3 ?

R~CH =CH-CHO-RCH = CH - CH,OH

faferra & @ @ Aiftes #1 fasfefiers + &
o 391 fohar ST § 2

freafafaad aw § e oAl =) gfid S
T T GUTRIGHS 3R

1 frgor g &)

NF, 3R NCl, # & &1 91 et oiR favwies
BITg ?

H,S, H,O, F,Se 3R H,Te H ¥ fhde! sqqis
freram g € ?

HF, HCl, HBr 3R HI ® @ &1 @ yaeaq
A AT ?

VSEPR fagid & SR W XeF, 319 &1 aM&Hfq
%1 Yo hifor |

et (e He 22) iR fe (v
T 23 ) W A fhgent 3wy wg ¥ ?

CrO; , MnO; and 3R Cu* § & &7 @
3TYITE ! Wifd saegR <eridr & ?
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(n) TUPAC Fri % 3mHR W [Co(en);]Cly §3
&1 W fafaq

(0) zrgfTam, wifiram, RRA AR fohe gt o
Q forget wiat fafa @ Frewdon fowan S € 2

2. frAfafea § 9 faret wra & s &) 2x5=10

(a) oTmed WRon & e - ferm sl W i@ MR,
I =M fafen)

(b,) 152 253 formme & forg e 1 Seels 2
IHH I FIT |

(c) AR H IS YW FGHA BT TSR
A1 Y IR ! 8, T RN

(d) T % aifuswan s F FrEm S T
HITT |

(@) IdEeiA famarg F MR W FHAT HT
SATRHFHT dcdl B A T RS

(f) &R el % wEive o fafem wEie g
1 TR B §, T &I

(g) At FEgRel i e TrgEel ¥ @
T R |
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3. frAfated 9 9 =l urer % s S 2x5=10

(a)  Tifcrm =i HeEssh oo, s o siv faem-
FUTCHeR A o A 379N % foqdid 37 |7y @ firs
€ S AR R Aerfafem % 57 o & afedee
G HeAd § 1 39 37ETaar 1 == Hifen |

(b) wifeam =t g s St Aoy #) gum
AAT S W FHH LA R, ot Wifeaw w1t
fgdta s oot viifirm ) 5w emadq
il 9 erfyes gt }, T wifs

(c) By wethe #t emian gy go%e w7 o
F4 faera =i g €, e Fife

(d) g AU W HreTSEAFES T A §, ot
SiO, 3 Bl &, T Hife |

(e) Wmﬁﬁqﬁé@%ﬁﬁﬁpw—dw
ATSEA Al gefiid @l e § 2

() B1ESSA oreumdt i gt 8, v Hifa)

(g) YA HICHIY ol WICHRE %7 a1dan sifus
foramsite g 8, T sifew )
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4. (a) Trefafea @ gl diTeh SN 2x3=6
() W WY W S fGREE I
w9 H ol qr S §, Sefh Hent
FETCHO[ 370] & &F § T SAell 8 2
(i) SF, 9 ¥, Sf® OF 9 Tl ¢, ¥
HifT |
(iii) He 3 Ne % firer =il 7m0 &l &, T
Hifeg |
(iv) e aeieT oit WA & Wy &
g N Aifiew @ o § 2
(b) eTESRfde ol | wESIRgeis o gaaad 4
3R TESIeISH Tl JoeraH Bl 8, |4 gk
sk ! AEg | T AT

HAYAT

Frerfafea aHtewton &1 90 FiS) 4

() B,Oz+3 C+N, —21000°C |

(i)  4BF;.OBty+3 LiAlH, —22

(lli) BZH6+ 6H20 -

(iv) Al,O3+3C+3Cl, —
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5. (a) frfafaad 4 fagl s swafsg  2x3=6
(i) T HINY for GhAv d afEd! o=
e i yefdid id € 2
(i) w9 H T FINT fF HR Gehe e
3R fSe dothe Tthe &1 e § 2
(iii) AoEE R VHRIIZS dd FAT A &2
(iv) d9Tmeel &t waifus @ sgwgE
el HH € ¢ iR I W yhR ot
g7
(v) T Ul HI ITeh TR § 9T FH
FlEd H STAEF & ®I W ST
&I fopam i © 2
(b)y frfafea ¥ 9 fadt g gga Afm s s 1
RERRICLY
(i) U sEEReEaRETsREn (1)
(i) W YFEEEARE (1)
(c) aTAHG H Fe,O, & 794 ¥ g =it 3
srfafwanetl & gty fafae)
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