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B.Sc. Examination

June, 2021
CHE-01 : ATOMS AND MOLECULES
AND
CHE-02 : INORGANIC CHEMISTRY
Instructions :
(i) Students registered for both CHE-01 and CHE-02

(i)

Q)

(ii)

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.

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.

. um ot uden . 1=.3.-01/02
I, 2021
1. 093, -01 : UTATY] 3R 7]
wE
. 09.3.-02 : AR R WA

5 817 T1.79.5. -01 3R &.TF.3. -02 3l TI3THH &
7T gofiad &, GHI FeT-9F & I ST ST
FR-GIEAHIS § 97T 3HATH, TIgTHT FIE adl
TIGTHH T HTH-8T% (TG G |

5 o7 .95 -01 T .75 -02 Fd tF & forg
Toipd 8, 3797 I FH-YT F IW, IW-YiaH 4
STTAT  IHHTH, UIGIHHT HE aIl GZIHRT AT
TTH-TTF 7@ 3 |

CHE-01/02 1 P.T.O.



CHE-01

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
June, 2021

CHEMISTRY
CHE-01 : ATOMS AND MOLECULES

Time : 1 hour Maximum Marks : 25

Note : Answer all the five questions.

Use the following data, wherever required :
Velocity of light, ¢ = 3 x 108 m/s
Mass of electron = 9-1 x 10731 kg
Planck’s Constant, A = 6-:626 x 10734 Js
N, = 6:022 x 10%

1. Answer any two parts of the following : 2x1=2

(a) Calculate the wavelength of a light of

frequency 101% 71,

(b) How many normal modes of vibration does
SO, have ?

(c) Write balanced equation for alpha emission
by 151’B.
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2. Answer any two parts of the following : 2x2=4

(a) Calculate the rate constant for radioactive
disintegration of 232U. It decays with a
half-life of 4-51x10° years to produce
206

goPb .

(b) State Coulomb’s law and write its
expression.
(¢) Show that the wave number of transition of

a molecule from the level J to J + 1 is given
by V;_, ;.1 =2B(J+1).

3. Answer any two parts of the following : 2x3=6
(a) Explain the terms fundamental band, first

overtone and second overtone.

(b) State whether the following can exhibit
optical activity or not. Give reasons.

CH,
?HS Cl- (lj - NH,
Br-(IJ—cL CH; - CH,, - Br, Cl_é_NH2
i CH,
(¢c) Write the resonance structures of carbonate
ion, COZ™.
4. Answer any two parts of the following : 2x4=8

(a) Write the molecular orbital configuration
92— _

of O2 , O2
decreasing order of bond order.
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(b) Calculate the energy of first three levels of
an electron confined to a one-dimensional
box of length 10710 m.

(c) Calculate the fundamental frequency (v,) in
the IR spectrum of 1H 35CL. Given that
atomic masses of H and Cl are 1 and 35 u,
respectively. Force constant, 2 = 480 Nm™L.

5. Answer any one part of the following : Ix5=5

(a) (1) Write the Born-Haber cycle for the

formation of BaCl2.

(i1)) Draw the shapes of three p orbitals.

(b) (1) Discuss the various types of electronic
transitions in molecules.

(ii) Predict the magnetic moment of Fe3*

ion in up units. (Atomic number of

Fe =26)
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1. Tafafga ¥ 9 ool g7 9 o SR e 2x1=2
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2. Trafafea § 9 fordl @ W & 3w AT 2x2=4

(%) 22U & Ueanfaea faue & fau @t fers
%1 Gfehad T | 30k & 1 TY-ITYHIA
451 x 10° 9§ & 997 I8 & & gzur 20Pph

N 82
ECIG
(@) Feitd T &1 Ieo@ HIY S 38 =oh
fafaw |

(TT) T foh J & J + 1 TR H A b THAT 6
TR, v, o, = 2B(J+1) Bl B |

3. fafafaa & @ ool @ s & S &S . 2x3=6
(%) A s, Tom Alate qon TGl sifeate g
s saTET hifvy |

(@) Seo@ hifsy f Ffafga & @ SR8 o1
YT E[Uishd YERId o Hehd & IR HIF-HH &

Tl | R G |
CH,
|
?HS Cl-C-NH,
L _ _ |
Br ? Cl, CH,;-CH, - Br, Cl-C - NH,
|
H CH,
(1) MM FRE, COZ~ w1 SFEAE WA
fafeT |

4. Tmafafea & o sl @7 9 & sl 2x4=8
(%) 03, 0y 3 0} & I Herh fa=ad

fARa | S!S T A o Ted gU A A
afeda i |
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(@) T 10710 m @8 I Ueh-faur aret Siew o
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TTHTY] GeIH AT 13N 35 ud | 91 TEueh,
k=480 Nm 1% |

5. Trafafaa & 9 fefl g w1 I T Ix5=5
(%) () BaCl, % &M % [T THIER =%
fefeT |
(ii) T p HEHI h ARBIAAT S |
(@) () e fafi yeRr & ot dshavl
&1 ==t Fif |

(i) Fed* IR 1 pup AR H Fehld AT

H YEAHE HINT | (Fe &1 T

T = 26)
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CHE-02

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

June, 2021

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 ten of the following : 10x1=10

(a) What is the number of unpaired electrons in
the ground state of a nickel atom ? (Atomic
number of Ni = 28)

(b) Which of the atoms, O, S and Se has the

largest atomic size ?

(c) Write the chemical equation for the reaction

of sodium with heavy water (D,0).

(d) Which is more soluble in water, Li,CO5 or
Na,COgq ?
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(e) Out of BeSO,, MgSO, and CaSO,, which is
thermally the most stable ?

(f)  How many terminal B — H bonds are present

in a molecule of diborane ?
(g) Give the chemical formula of teflon.

(h) Which type of bacteria converts nitrites into

nitrates ?

(i) What is the oxidation state of sulphur in

sodium thiosulphate ?

G)  Out of Fy, Cl,, Br, and I,, which has the
highest bond energy ?

(k) Name the noble gas which is the most

abundant in the atmosphere.
(1) Out of Cr?* and Cr3+, which is more stable ?

(m) Which of the lanthanide elements is the

most abundant in Earth’s crust ?

(n) Write the chemical formula of potassium

hexacyanocobaltate(III).

(0) Name the method used for the beneficiation

of copper pyrites.
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2. Answer any five of the following :

(a)

(b)

(c)

(d)

(e)

®

(g)

3. Answer any five of the following :

(a)

(b)

CHE-02

Write the electronic configuration of copper
in its ground state. (Atomic number of
Cu=29)

Which has higher ionization energy,
beryllium or boron ? Why ?

Explain with an equation how hydrogen is

produced from natural gas.

Explain why alkali metals are poor

complexing agents.

How 1is calcium carbide formed ? Give

chemical equation.

Write two properties of aluminium because
of which it is used in building ships and

aircrafts.

Explain why CCl, is not hydrolysed while
SiCl, gets hydrolysed easily.

Does NaNH2 act as an acid or as a base in

liquid ammonia ? Explain.

Out of I,, Cl, and ICl,, which is expected to

be most polar ? Give reason for your answer.

10

5x2=10

5x2=10



(c) Is XeF, an ionic or covalent compound ?
Write chemical equation for its reaction with

water.

(d) Explain why transition metal ions form a

large number of complexes readily.

() In what ways do the actinide elements

resemble lanthanide elements ?

(f) Amongst B, C, N and O, which has the
highest electron affinity and which has the

lowest ?

(g What are the main points of difference
between ionic hydrides and metallic

hydrides ?

4. (a) Answer any two of the following : 2x3=6

(i) What is aqua regia ? Write equations to
show that gold is dissolved in aqua

regia.

(ii) Trisilylamine has a trigonal planar

structure, explain.
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(b)

CHE-02

(iii)

(iv)

Sulphurous acid possesses both
oxidizing and reducing properties.

Explain giving chemical equations.

How does magnesium react with
nitrogen ? What happens when the
product of this reaction is treated with

water ? Give equations.

Answer any two of the following : 2x2=4

(i)

(ii)

(iii)

(iv)

Why do lithium compounds have higher
covalent character than potassium

compounds ?

Why is the B — F bond length in BFy
shorter than the sum of the covalent

radiiof Band F ?

Given that the outer electron
configuration of Xe is 5s2 5p8, predict

the shape of XeF, using VSEPR theory.

What are transition metals and why

are they so called ?

12



5. Answer any two of the following : 2x5=10

(a) Name the different classes of oxides based
on the oxidation states of oxygen and give

one example of each.

(b) If pairing energy, P for Co3* ion is
23,625 cm™! and A, for [Co(CN)6]3‘ is
33,500 cm™L, find out whether this complex
is high spin or low spin. What is the number
of unpaired electrons in this complex ? Will
this complex be coloured or colourless ?
(Atomic number of Co = 27)

(c) Define gangue and flux. Which substances
are present as gangue in an iron ore ? Which
substance is used as a flux in an iron blast

furnace ?
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1. ffafed § 9 fodl g8 & I AT . 10x1=10
(%) o el # fhal TN § YW soigel
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(@) O, S A Se § & fohm TN &1 Afehan
T Y T 8§ 2

(M) Wit 91 (D,0) & T wfeam i fulwHa *
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Na,CO, ?
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(¥) BeSO,, MgSO, AT CaSO, H ¥ -1 a4 %
it we sferes Torrft B 2

(¥) STEERA % TH M) § fohad oiqey B - H o7y
Jufedrd gid 8 2

(B) TFAM I THRAS T ST |

(S) H1egIse i A13ee § yiEfdd i et S
HI-Y TR & B & ?

(1) wifeaw arEcthe § Ho®l hi IT=I 3T
ferat 2 2

(1) F,, Cl,, Br, a1 L, § & foruehl I=aw ey
il Bl @ ?

(2) Igusd H gew 3fYeh AET H U8 AW areft
3chte 19 1 AW fafEn |

(3) Cr2+aur Cr3+® | -1 Afeeh Torf B 2

(3) YUY H HeE §gAEd H Rl §W STl
TAHTES axd AT B ?

(B) URRPM FodERHhEeee(III) & TS
T forfe |

(V1) <RI UTEIEE o TSRl o T I9FT | 18
S areft fafyr =1 am fafen |
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2. Tyafafaa @ 8 fadl grer & s G .

()

(@)

3. Trfafea @ & fodl orer & I @S

()

(@)
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() T XeF, Th A @ Hgwdosh Afieh
229 o Y G ANfRAT % fore wEmEfE
grftertor ferfla |

(a) =aren Hifg fF dsau grg e S5 §9
e ¥ 3fferdr ¥ 9ha 9 99§ |

(5) Toma olispl O ez d@ @9qES ol A
AT Sd 8 2

(F) B, C,NTA OH ¥ forgehl Soiareia Sgan ged
Afereh qer forueh! qed 7 8 2

(B) A BZSEST qAT Glfcash BZQIEST & &
T Fd HH-T 8 ?

4. (%) FAfafea 4 @ fordl @ FsMAT™T:  2x3=6

(i) Uear T w0 B g 2 Sl feflae
ST g @ b |1 U AR | g S
2|

(i) ersfafdaud= 6 Gepivia gudeis st
Bi 7, SRS HINT |
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(i) HoREE A HiElhIeh qAT FATh
2l U gwor AT ® | TEE
THIRTT gt ST hIT |

(iv) TgeeM & @y Hiftrm fee TR
afufspn a1 8 2 I % WY W
arfufshan & Icurg it Afufkm O W
T AT & 2 FHRT €T |

(@) frafafea @ @ ool g7 F s AW :  2x2=4

(i) ureRem Afe f1 gaw @ cfifem
ANfiepl & TeEAISTH Fagr 3= F= gl

g7

(i) BF; # B — F 37eY ©e3 B 3K F i
TEEAS SATstl o AMRA ¥ B Wi
&l B 2

(iii) Xe =l STel Setergid fommar feam mm 2 -
5s2 5pb VSEPR fagra @1 3w otk
XeF, & 3T sl Ytk hIfT |

(iv) HshUUl OTq¢ 1 Bl § a1 o TET Fi
HEAT! B 2
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5. fafafea & @ sl a1 & s e . 2x5=10

(%) STl I Iu=aT  STaEureli W AYTia
AteaTsSl o fofir ot & a9 faRgw 9on g2
%1 Teh-Ush 35180 QI |

(@) A Co* PR % faw I I,
P = 23,625 cm™! § 3R [Co(CN)I3~ & fag
A, = 33,500 cm™! 8, 99 W @MY R AT
UFHA IA TN B ¥ e yEsw | osE
THa H YA soiagHl i g&al fhat 7 2
F A TPl T AT 31dT WA ? (Co H1
TATY AT = 27)

() T IR woeE Wl gRwiiva hive | eI
ek H AT % ' H SH-9 ggrd ufeyd g
2 2 Uk AR g9 (1) WE W FAHE o ®9
T -8 ggred sl 39T g 8 ?
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