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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.

(ii) 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.
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CHE-01

BACHELOR OF SCIENCE (B.Sc.).
Term-End Examination

June, 2016
CHEMISTRY
CHE-01 : ATOMS AND MOLECULES
Time : 1 hour Maximum Marks : 25

Note : Answer all the five questions.

Use the following data wherever required :
Planck’s constant, & = 6-626 x 1034 Js
Velocity of light, ¢ = 2998 x 10® ms™1
Mass of electron, m = 9-109 x 10731 kg

1. Answer any fwo parts of the following : 2
(a) Ni(28) has electronic configuration :
152 252 2p° 352 3p® 348 452
but Cu (29) has electronic configuration :
152 252 2p® 352 3p° 3410 4!, |
Why isitso?

(b) The radius of the first orbit of hydrogen
atom is 53 pm. What would the radius of the
third orbit be ?

(c) Will the following molecules absorb in the
microwave region ?

SOy, Ny
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2. Answer any fwo parts of the following :
| (a) Draw a plot of y and \Vz for n = 2 state of a
particle in a one-dimensional box.
(b) An organic compound has A,,, = 480 nm.
The absorbance of its solution
(c = 132 mg em™3) was found to be 0-560.
If an unknown solution of this compound
gave an absorbance of 0-750, calculate its
concentration.
(Do not change the concentration unit.)
(¢) For SFg molecule, give the following :
(i) Hybridisation of S atom
(ii) Shape of SFg molecule
8. Answer any fwo parts of the following :
(a) What is meant by the half life period of a
radioactive nuclide ? The 1?5 C/ lzC ratio in
a deeply buried fossil is only 0-25 times that
in a living plant. How old is the fossil ?
14
(tyg for ~5C = 5720 years)
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(b) On the basis of VSEPR theory predict the
shape of any one of the following :

i) coi‘

(c) Calculate the frequency of the radiation
required to eject photoelectrons at a velocity
of 9 x 10° ms™! from sodium metal surface,
having a  threshold frequency of
4-61 x 101* Hz.

4. Answer any two parts of the following :

(a) (i) State the selection rules for a harmonic
vibration transition and for an
anharmonic vibration transition.

(ii)) Calculate the normal modes of
vibration for any fwo of the following
molecules :

002, SOz and CHC13

(b) Predict the shapes of BF3 and NHj
molecules on the basis of VSEPR theory.
Will the dipole moment values of the two be
different ? Justify your answer.

(¢) Calculate the % ionic character in HCl
molecule for which the observed dipole
moment is 357 x 103° Cm and the bond
length is 127-5 pm.

CHE-01 4



5. Answer any one part of the following : 5
' (a) On the basis of molecular orbital theory,
compare Oy, O3 and 0%~ with respect to
their bond order and magnetic behaviour.

(b) (i) Draw the molecular orbital energy level
diagram for NO molecule.

(ii) On the basis of the above, calculate the
bond order and predict the magnetic
behaviour of NO molecule.

CHE-01 5 " P.T.O.
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1. Frfafea o @ fadi @ writ & s afvw . 2
(%) Ni (28) F1 FAFTh famarg 2
152 252 2p6 3s? 3p6 3d8 452
AfFT Cu (29) 1 sFS famma 2
152 252 2p6 3s2 3p6 3410 451,
o g 2

(@) erEgiee T i o wEn B 53 pm
? | S9! gl e <l s w1 ww = a2

(M) w0 freiafea o g &1 § s
w41 2
SOy, Ny
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2. Traffaa & & fedl gt writ & s o 4

(%) T famn 9T & d T T & o= 2 FGEA
¥ g  qur 2 1 NG TR |

(@) Frdt wEfAe AfE F AT Ay, = 480 nm
2 Imﬁﬁm(c=132mgcm—3)ﬂ
FEEEUIiE 0-560 TR T | AR 7@ A F
et T fae@a 1 SFasEusE 0-750 8,
Tl Wigal H1 IR HIRT |
(Tigat % WEH 7 w6 1)

(1) SFg 3 ¥ fore, Fmfifaa #1 sg@ HfvT :
() S Y] B TR
(i) SFg V] I ATHi

3. g § & el @t Wit & s v 6

(%) Weanfm “pame & wd-AgE@ w1 W
e & 7 et TR < St § 150/ 50 W
FUM G Y % FgIM W HaAd
0-25 7T B | AT I Y F ATHEA HINT |

(4 % RAT 15 = 5720 TH)
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(@) VSEPR % figa & amur w f=fifes & @

et var it spfar 1 qaigaE AR
@ cor
(i) XeF,

(1) aifeTm ug A TAE W 9x 10° ms Lk FT @
YHNI-gAe Scafia A & fore fRfeor f
S sl fit snevawm e, sl TR
w1 Wfem f Weh  Iml

461 x 104 Hz% |

4. TrfaRea # & frdl g wwil & s i

(%) () WIS (JEAE)) T HHAT  qul
IFEMIS  (ATEAE)) 9 HHAT
fore a1 faw sarsu |

(i) fr=fafes # @ 5 3t el & fao
I He faurstt i g o aiwen
Hifst .

CO,, SO, 3R CHCI,
(@) VSEPR fiigid % 3M9R W BF3 @91 NH, %

AT hit SRR BT qEigaE B | Fmw
3t ettt % feya et % AW orem B 2
I IW H ey g i |

(M) HC1% feyga mepet 1 4m 3-57 x 10730 Cm @
Y TS 127-5 pm R | HC1 319 % e §
widera smafaes e w1 wieem $iftre |
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5. frafufa & & freh gar Wi 1 S i 5

() mﬁmﬁm%mmowozwog—
F ey HH TH g FEErR H qEA
Hifre |

@) O Nom%mwmmmiw

NG TR |

(i) 9P % AMYR W NO % &Y A H
qieher VT 71 NO A9 & Yo
SEER I QATTAH ST |

——
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CHE-02

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

June, 2016

CHEMISTRY
CHE-02 : INORGANIC CHEMISTRY

Time : 2 hours Maximum Marks : 50

Note :
(i) Answer all the five questions.

(it) All questions carry equal marks.

1. Answer any ¢en of the following : 10x1=10

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

(ii) Arrange H, H* and H™ in the order of
increasing atomic radius.

(iii) Which one of Be and B has higher first
ionisation energy ?

(iv) Which one of K* and Ca?* is a poor
complexing agent ?

CHE-02 10



(v) Which one of LiAlH; and NaBH, is a more
selective reducing agent ?

(vi) Which one of Li* and Cs* has a higher ionic
conductance in aqueous solution ?

(vii)) Which one of the following is a covalent
hydride ?
SiH,, TiHy and CaH,
(viii) Which one of NoO and NyOj is acidic in
nature ?
(ix) Which one is more stable, Cr2* or Cr®* ?
(x) Give the shape of [SiFG]Z‘ ion.

(xi) Write the formula of hexaamminecobalt(III)
chloride.

(xii) Name the most electronegative element in
the periodic table.

(xiii) Which one of Ti®* and Ti** will produce a
coloured solution in water ?

(xiv) Which one of CaO and ZnO is amphoteric in
nature ?

2. Answer any five of the following : 5x2=10

(a) Explain the difference in the type of
hydrogen bonding in ortho-nitrophenol and
para-nitrophenol.

(b) Lithium carbonate is thermally unstable
whereas other alkali metal carbonates are
thermally stable. Explain.

CHE-02 11 P.T.O.



(c)

(d)

(e)

®

(®)

3. (a)

CHE-02

Why are the inter-halogen compounds more
reactive than the halogens ?

Explain why the chemical properties -of
isomers of hydrogen are similar.

Why do alkali metals in liquid ammonia act
as strong reducing agents ?

Why cannot boron expand its coordination
number beyond four ?

Alkaline nature of hydroxides of Group 1
elements increases as we go down the group.
Explain.

Answer any three of the following : 3x2=6

(i) Why is SOg not dissolved in water
directly during the preparation of
sulphuric acid ? ’

(ii) Why cannot CCly be hydrolysed
whereas SiCly can be hydrolysed
easily ?

(iii) SiOq is a solid whereas CO, is a gas at
room temperature. Explain.

(iv) Why does NHj act as a Lewis base ?

(v) PbBr4 and Pbl, do not exist. Explain.

12



(b)

‘ 4. (a)

(b)

CHE-02

Complete any four of the following chemical
equations : 4x1=4

. 475 K
i 3 B2H6 +6 NH3
(ii) NH4Cl+NaNHy; ——>
(iii) NCl3 +3 H20, _—
(iv) 12 + ]1"‘3 —_—
) SnCl2 +2 FeCl3 —_—
(vi) Cl2 + st —_—
Amongst NH3, PH3, ASH3, SbH3 and
BiHj 4x1=4

(i) which one is thermally least stable ?

(ii) which one has the highest melting
point ?

(iii) which one is the most basic ?

(iv) which one has the smallest bond

angle ?
Answer any fwo of the following : 2x3=6
(i) Discuss the nature of bonding in
diborane.

(ii) Explain the structure and magnetic
behaviour of [NiCl4]2' on the basis of
Valence Bond theory. (Atomic number
of Ni is 28)

(iii) Name the peroxo acids of sulphur. How
+  will you differentiate between them ?

13 P.T.O.



5. Answer any five of the following : ' 5x2=10
(a) Why are zinc and cadmium soft metals ?

(b) Write the structures of geometrical isomers
of [Co(NH3)4 Clol*.

(¢) Give the reasons for the late discovery of
noble gases.

(d) Write the chemical equations for the
reduction of TiCly to Ti by Kroll’s process.

() What are inner transition elements ?

(f) What are transition elements ? Why are they
so called ?

(g) As compared to the lanthanide ions, the

actinide ions have a greater tendency to
form complexes. Explain.

CHE-02 14
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1. Fafafea 4 @ il g9 & s A ; 10x1=10

() WEN FAh 24 A& YWY W IS
T fafge |

() H,H*3R H™ % W Hean & aga g
afera Hif | | |

(iii) Be 3R B & @ fruehl wom w St il
Bt 8 2

(v) K* 3 Ca® & § #N-41 goe GFeH SRS
qA R ?
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(v) LiAlH, 3R NaBH, & @ =NH&1 s
T SYRF Bl & ?

(vi) e faemm # Lit iR Cs* ¥ @ Frueh

e el A B 8 2

(vii) Frefifiga & @ F9-91 TeEANTS TRYES B ?

SiH,, TiH, 3R CaH,

(viii) NgO 3R NyOy # & HH-a1 1< WHid
B g ?

(ix) w-a1 fien TRt ], Cr?t stean Crd* 2

(x) [SiFgl? 3R &l 3Tepld FaEY |

(xi) RFEREfRHETEII) FaEs %1 ¥ fafe |

(xii) MEd arelt # waiftes Fwufagq @ &1 AW
AT |

(xiii) 51 # Ti%* o Titt § @ N O faeem
I HAM ?

(xiv) CaO 3R ZnO ¥ § a1 waudl wepfa aren
g3 ?

2. fr=fafea o @ fedl e & s dfv . 5%2=10
(%) SrgiaEIEAA 3R FrAgIrhHE o BIEgeH
HAEYT F THR § AR T2 HIfT |
(@) <ifrm FERe au % wfa ewurh dar @,
JEfeh T @R 4Ty FEHE a9 & S TRl da
g | T hifse |
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(1) FWSET fooWE AAU-dAH AfE Afw
sfufrasfier w2 & 2

(q@) e fitm & amgem ¥ wrewfe $
TEE e gEE w9 e € |

(F) za ST # 8R 91qe YEa YT HRh hl
Hifd SHTER T ALt 7 ?

(F) 9RH of T T 1 9R % FW fFEn
TN T HEHAE 7

(8) WE 1% ddl & FEGFAES! hl HOA THid
Tg # e SR et R | T A |

-3. () Frafafea o @ frdl a7 AR :  3xe=6
() UEHS 3T & I & g SOz
Y & o § w0 yalka T R S
27 '

(i) CCl, T TA-AIGA & {1 I Tl B,
afh SiCl, 1 AEFT A SIA-STIA
o < gehar B, 41 2

(il)) H¥ T W Si0, 39 Bt ], F&H CO,
A9 &t 2 | T iR |

(iv) NHg TF 9 &R & Wifd #i qa8n
8 ?

(v) PbBr, 3R Pbl, T8l §7d & | Tase i |
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(@) Frafafes taafe wieot & & 6 ar
@ HIfT 4x1=4

. 475 K
6)) 3 B2H6 +6 NH3 _—

(31 NH4Cl+NaNHy; ——
(iii) NClg +3Hy0 ——>
(iv) Iy+IF3 —>

(v) SnCly +2FeCly —>

(vi) Cly +HoS —>

4. (%) NHg, PHg, AsHg, SbHg 3R BiHgH &  4xI1=4
() wH-a1 a9 F g g8 TR g 2
Gi) TrEe oI FaE BaT 8 ?
(iii) -1 TR ARHT 8 ?
(iv) Fraet oTdy v T8 %1 Aa1 8 ?
(@) Frafafga & @ el @ & s i - 2x3=6
() oA # e i yHld A ==t
HifT |
(i) TASHAl AEY Ug[ & AR W
[NiCly]?~ i =1 i gohl Y8R
1 TSR HIRI | (Ni 1 T S T
28 8)
(iii) T o TUFE! AT % A Fq18C | 39
I8 R TR AT 1 2
CHE-02 18



5. Prffen & @ fodl e FIwART:  5x2-10

(%) T i Fefirm ugd g w0 o< & 2

(@) [Co(NHg),Clyl* & wfiea wwaEat &
T fafe |

() Icpee et ) @ # e F FR0 TAORY |

(9) i@ W9 gRT TiCly % Ti § o= & forg
TR afie fafen |

(8) AT-HsHAY a7 FIT A & 2

(T) WHAW T T A & ? 3R I@ AW w4 e
TR ?

(®) ddEe A H gu d WIS Al
o g (Upd) A sam hit ygfa sifes
w0 gt & | T HfRw |

CHE-02 19 10,500
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