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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 ansiver book.

Note :  Answer all the questions.
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Use the following data wherever required
planck’s constant (k) = 6.626 x 10734 Js
velocity of light (¢) = 2.998%x10% ms~1
Avogadro constant (N,) = 6.022x10%3 mol~!

Answer any two of the following : 1x2=2

1. (a) Inwhichregion of electromagnetic spectrum
does the radiation having frequency of
7.5x 10" Hz lie ?

(b) Why is the first ionisation energy of the
nitrogen more than that of oxygen ?

(c)  Which of the following molecule will absorb
in IR region ? N, or NO ?

2. Answer any two of the following : 2x2=4
(a) Write resonance structures of nitrate ion.

(b)  Explain the type of hybridisation in SF,
molecule (Atomic number of S atom is 16)

(¢) How many mode of vibrations are possible
for (i) CO, (i) CHCly?

3.  Answer any two of the following : 3x2=6

(a) Explain the structure of any two of the
following molecules on the basis of VSEPR

theory :

(i) BCl,
(iiy PFy
(iii) SF,
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(b) Calculate the wavelength of the light
required to eject a photo - electron from
Caesium metal with a Kinetic energy of
20x1071 J (v, for Caesium is
4.55x 10 H,).

(c) State the possible values of quantum
numbers : 1, [, m; and m_ for the electron in
3d orbital

4.  Answer any two of the following : 4x2=8

(@) ({) Which of the two molecules is polar
BCl; or NH; ? Why ?

(ii) Predict the magnetic moment of Fe?*

ion in pp unit. (Atomic number of Fe
is 26 ).

(b) The bond length of 'H8Br molecule is 141
pm. Calculate the wave number in cm ™!
for the following rotational transition

J=1-]'=2

(c) Define following terms with one example
for each (any four)

(i) iosobars
(ii) isotones
(iii) isotopes
(iv) chromophores

(v) Dielectric constant
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5. Answer any one part :

(2)

CHE-01

(i)

(i)

(i)

Calculate the rate constant for the
radioactive disintegration of 39(?0. It
decays with a half-life of 5.26 year to
produce $ Ni .

Write mathematical form of Bear
Lambert law. An organic compound
has A, =400 nm. The absorbance of
its solution (C =132 mgdm ™ %) was
found to be 0.465. If a test solution of
this compound gave an absorbance of

0.501, calculate its concentration.
Using MO theory, calculate the bond
order of NO molecule

Predict whether nitrogen - oxygen
bond length is shorter in NO or NO ™.
Predict whether NO is paramagnetic
or not.
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MEYaehal STER Fefafad sAteael &1 ¥am HIfey ;
i i (h) = 6.626 x 1073 Js

YT AT AT (¢) = 2,998 x 108 ms !

g fEaE (N,) = 6.022x10% mol ~ 1.

frfafea o 9 fRl a1 ool & 3w i 1x2=2
1. (a) 7.5x10M Hz efgia =1 fafwo fag@-gmashi

Tagy & oy a7 § e g €2

(b) TEIH hl G AT Foll I Al o
Aok BT 8 7

(©) N, =@ NOH ¥ %4 IR &3 # awmy
FHET ?

2. ﬁw%«rﬁaaﬁ@fw%a’rm#waﬁq 2x2=4
(a) BT A hl AR H=AN fafau
(b) SFg 31, H Heh{Ul % YR h! SATEAT FHiT |
(HEFL &1 ILATY] HE&AT 16) |

© @) CO, (i) CHCl,
T ot &ad &t g faasti =) g
g2

3. fy=fafes 9 @ fal € yoil & s AT 3x2=6

(a) VSEPR fagid & enyR R frefafeq § @ fadl
T AU HI IFHITAT FT AT FHIT
) BCl,
(i) PF,
(i) SF,

(b) wifSEH °rg 7 ¥ 2.0x 10~V ] wfes =it a9
Thiel-gaae[ & e & fau fem o 3
JTel YehTRI oh! STTaedehal Bt 2 (Hifsem & ferg
vo= 4.55x10M H,3).
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() 3d T 3ufera setaeii & fau Fva Faied qeme
n, 1, myand 3R m 1 IeeTd HITST |

4. Ti=fafed 9§ 9 fel et & 3w 9T : 4x2=8
(@) () BCl, W NH,H § % &1, yefia §7?
i ?
(i) ppTEE H Fe2* STFA &I gaehta ol
1 ATAA BT (Fe i TLHIY] HEA 26
?).

(b) 'HB8OBr U] ®T ATTY @13 141 pm T |
freAfafaa g waw & fau q@n g9en &t
cm~ ! H gfieme &I
J=1->] =2

() T ®I TH-TH 3[BT F Aeg § ATEA
Fifde (fF= R % W)

() FHYIREE T
(i) HHYEITR
(i) FHERATTR
(iv) =TSR

(v) TS

5. fFmAfafaa § 9 foedt T &1 3T N

@ @) $co® Meaifra famet & ot feim 2
1 qREe SIS Al 30 1 & 5.26
% 15 ST | G0N H B )
(i) fom-d= fram w1 it w9 fafeo 3
T Fe( AR F A= 400 nm

max

21 3E& A & ATHWUTH
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Atk & TH wlal =i H SFEYuin
0.501 & 1 3! Higdl 1 et Hifey |
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3TEY FH ] Tehe ST |
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EEE HifT fF NO srgasa § a1
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