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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 
(f) 	 December, 2013 
Lc) 
0-2 	 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 : 

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. 

Note : Answer all the questions. 
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Use the following data wherever required 
planck's constant (h) = 6.626 x 10 -34  Js 
velocity of light (c) = 2.998 x 108  ms -1  
Avogadro constant (NA) = 6.022 x 1023  mol -1. 

Answer any two of the following : 	 1x2=2 

	

1. 	(a) In which region of electromagnetic spectrum 
does the radiation having frequency of 
7.5 x 1014  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 ? N2  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 SF6  
molecule (Atomic number of S atom is 16) 

(c) How many mode of vibrations are possible 
for (i) CO, (ii) CHC13  ? 

	

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) BC13  

(ii) PF3  

(iii) SF4  
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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 
2.0 x 10 -19  J (v0  for Caesium is 
4.55 x 1014  Hz). 

(c) State the possible values of quantum 
numbers : n, 1, ml  and ins  for the electron in 
3d orbital 

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

(a) (i) 	Which of the two molecules is polar 
BC13  or NH3 ? Why ? 

(ii) Predict the magnetic moment of Fe2 + 
ion in ji,B  unit. (Atomic number of Fe 
is 26 ). 

(b) The bond length of 1 H80Br molecule is 141 
pm. Calculate the wave number in cm-1  
for the following rotational transition 

J = 1-->f =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 : 

(a) (i) 	Calculate the rate constant for the 	2 

radioactive disintegration of .8C0 . It 

decays with a half-life of 5.26 year to 

produce g Ni . 

	

(ii) Write mathematical form of Bear 	3 
Lambert law. An organic compound 

has Amax = 400 nm. The absorbance of 

its solution (C =132 mgdm -3) was 

found to be 0.465. If a test solution of 

this compound gave an absorbance of 

0.501, calculate its concentration. 

(b) (i) 

	

	Using MO theory, calculate the bond 
order of NO molecule 

(ii) Predict whether nitrogen - oxygen 
bond length is shorter in NO or NO 

(iii) Predict whether NO is paramagnetic 

or not. 
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311 	-6r 31-1-AR kJ-11-o RA 	ci aft-*--$11 -51701 	: 

F-Ndich (h) = 6.626 x 10-34  Js 

	 (c) = 2.998 x 108  ms -1  

31i r1r-siction (NA) = 6.022 x1023  mot -1. 

44-4(5 ci •4 "rWt Tqt 	F\31 : 	1x2=2 

	

1. 	(a) 	7.5 x 1014  Hz 31T 	Ohl rclrolluf 

4 ftT-d- 	t? 

(b) zi -1 c) WI 3-11719-9. 	qzff 

	t? 

(c) N2  319-14T NO 14.  A 	IR 	3-1-47ittsrut 

? 

	

2. 	r-p-iroRgct 4A fwt -57q -k drIt q11-',4R : 	2x2=4 

(a) 	 aTizEi =h1 3-1-1-4rq 	ffftf7 I 

(b) SF6  371, 	4011.&u1 	31*1T cl:;) 04R91-.11 	7I 

(t1(-4-,&cn177-17-01 4(5,-41 16) I 

(c) (i) CO2 	(ii) CHC13  

fW-d-91-  tcri cb1 	 fa r4 a.1 i. 
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3. 	P-14--1rcirOci 14 	 1-1( 	: 	3x2=6 

(a) VSEPR #1-41.7 311%117 ITT fr1+-Ifr1F 	d 4 

t 3714 c*C1-  art-f-d-zif 	 : 
(i) BC13  

PF3  
SF4  

(b) ql-q 4 A 2.0 x 10-19  j +Irci\st d)s.rt 

cr) •ichlo; 	rqi -rwA c1 41 

NchRI rnT3Tra.Frwar 614 	? (Alf-A-zrq 	frig 

v0 = 4.55 x 1014  HA. 
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(c) 	3d 4 31=IfT-2.17 T"-IrTt 	(-1. 741-Td 	flt.s.q13-ff 

n, 1, m1  and AT ms  ohl 3c 	4:1F,Aki, 

4. -1 4-1 rirt_VI 4 f*-t 	371k q'TiR : 	4x2=8 

(a) (i) 	BC13 7TT NH3  -4 	3-11 	? 

? 

(ii) 	11,B  4-111ch 	Fe2 +31Fri ch 11-44-z1 3ITEM 

Th-tr77 (Fe cl-;1 7719 k-Cts1I 26 

5. (c1 -# f+75.  .) w 37R 	 : 

(a) (i) NCo t 	fay t 	ft-P4-tfT 
	2 

chl 41 a-,Q1-1 --1-f--A7 zit 	tT 	fu-zr 5.26 

31t 3-TraTT 	Sr  Ni 	t) 

	

k=o-f fff%R I 	3 

- ich chi -ich 	ch1 Amax  = 400 nm 

t I •Tit.  
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(C =132 mg dm-3) 0.465 ti irq 	 

Trlfrr 

0.501 t 	t1 	dl chi LIRI1C1-1 

(b) (i) MO fR.--4i f 3-14z4TT W(* NO 39' 

31-14q *H chi LiRcIleli --1-f-A7 I 

-717T9- 	 31-14q 

t, NO T4  NOT NOM 

(iii) 	Ti-71T 	rch NO 	t 711.  

-I 	• I 
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