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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2013 
O 

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 hooks 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 five 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 1023mo1 -1. 
Electron mass (me) = 9.109 x 10-31kg. 

	

1. 	Answer any two of the following : 	1x2=2 

(a) Write the mathematical statement of Beer-
Lambert Law. 

(b) Write the electronic configuration for 
Mgt + ion (Atomic number of Mg is 12). 

(c) Draw properly labelled diagram of 2px  
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 ? 
NO2, HF, 02, Br2  

(c) An organic compound has Xmax  = 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 : 

235 	231 

(i) 92 U  —) 90 Th  ? 

96 	 97 

(ii) 42 1\40 	? 	? 43 	TC 
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(b) Corresponding to X = 400 nm calculate v, 

and E (per mol). 
(c) Depict the hybridisation and structure of PF5  

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

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

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

decay of 
51 

Cr in S-1  if the half life of 
24 

51 
Cr is 36.42 days. 

24 

(ii) Are the following molecules optically 
active ? Give reasons for your answer. 

COOH 
CH3 
	CH3- C - OH 

C2FL P — 
I 	CH3  — C — OH 

C6H5  
C001-I 

(b) (i) 	Ionic radius of H-  is greater than that 
of F ion. 

(ii) BF3  is a Lewis acid 
(iii) C103  is trigonal pyramidal but C1F3  is 

T shaped (use VSEPR theory). 
(c) (i) Draw molecular orbitals formed by the 

combination of px -px  and py-py. 
(ii) Calculate the bond order for CO 

molecule using MO theory. 
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5. 	Answer any one of the following : 

(a) (i) 

	

	How many normal vibrational modes 	2 
are possible for CO7  and SO2  ? 

	

(ii) The dipole moment and the bond 	3 

distance in HO are 3.57 X10-30  cm 

and 127.5 pm respectively. Calculate 

the percentage ionic character in HCl 

molecule if the magnitude of charges 

on both atoms is 1.602 x 10-30  C. 

(h) (i) 	Calculate for 0 - H bond, the 	3 
frequency and the wave number in 

cm -1  unit, if the force constant and 

reduced mass of the atom pair are 770 

Nm -1  and 1.563 X 10 -27  kg, 

respectively. 

	

(ii) The lowest wave number absorption 	2 
line in the rotational spectrum of 

1H19F is at 41.11 cm-1. 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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61104 1ch(11 3111R 114--161-{_qcf 4-44 1,1 	r 	: 

(h)=6.626x10--34  Js 

c!-)R►  Tf ;11 E (c)= 2.998 x108  ms-1  

r-licl ► ch (NA) = 6.022 x1023mo1-1  

4g9-  chi 	(me)= 9.109 x10-31kg 

	

1. 	{Ai 4 A ---4'0-9-7-1)'3rit X11 	IQ I 	1x2=2 

(a) f -4 fa-TIN f 3 -J5 ch1ri 

(b) Mg2 + 	'WT 

( Mg =61 11-M9 '-1.{5.4.11 12 t I ) 

(c) 2p, 	-ich chi df-cici -rf 	3 	,s1-11 	I 

	

2. 	F-11-4(116 	(1 4 A 	 6r► t r\TR I 	2x2=4 

(a) cillol-Pe- 31-149 *1 3T-1-9-K 4,-G1-11f- f-wi 

(b) F-14 	11-01-6c1 4 A T1-i A 39 T--14 c1 41 

3T-471EruT 
NO2, HF, 02, Br2  

(c) I  1 -r-4-f9- Tfrfrr-  Xmax  =550 1-1 41 	I T{=lt 

11-1 	-WE 31-d-I-EinTfT (C=160 mg dm-3) 0.626 

LINE 	 zufq 	 qUI chr 

31-41-EfuTi-  0.720 t 	f-1 c-11 chi LIRclicli 

- 1f41 

	

3. 	-H-10 (gcl 4 A 	qlr,-R I 	3x2=6 

(a) F-11-16Foct -T54-4-4 	*1 

35 	2 
9
31 

(i) 
2  
92  U 	90 Th + ? 

96 	 97 

(ii) 42 MC' 	? 	? 43  TC 
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(b) A=400 nm 	3T 	v, v 3 dwit ( sikr 

-TT yRchol 

(c) 41-l•ricbdt 3114N f ici t 3E4R TR PF5 -k 4chiul 

3t-{ 	-I I 	fqT11 	( P 31T F chl TR-FREI 

4se-I1 '  Ali-RI: 15 	=9 t I) 

4. 	-1 4--ifriftgd 4 A.  r - 7")--51-q1 	d7R 	\IR I 	4x2=8 

51 	 
24 

Cr ctri 3 	311Richir1 36.42 	 t I 

51  
24 Cr t 	 LIF(cho-r 

S-1 -4 VI 

TErr F-FriFoci 31-nj 	 T4rfa g ? 

31:14 371( t 	chRui 11401 

CH3 

C2a-
3 
 P-0 

C6H5 

COOH 

CH3 — C — OH 

CH3 —C— OH 

COOH 

(b) (i) H 31P:a 	 F 31Ra A 

3Tfq-T t 

(ii) BF3  1 cb TT].  31rrf t- 

(iii) 003  	td CIF3  T 

- 31it-rff 	t (VSEPR 	T:1-z1-)-TT 

I) 
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(i) py  — py  T)-TT pv  — pv 	Ti4T 	1;FRI 31131, 

-41) 	11 	r\TR I 

(ii) MC) #1-4- =hl .--cizi)TE 	CO 31:j, 

ft-R 	91,4 	LiRchd -r 

5. 	1--0--ircTifU-d 14 A 	 ail 	q11* 

(a) (i) 	CO2 31I0 SO2 	Fc'W -ft t1:19. =h1 	2 

	 fqq14 	̀1 4-'11i 9E ? 

(ii) 	tqq 31ITTI -2113114z1" -41 	3 

3.57 x 10 -311 cm c .21T 127.5 pm t I qk 

1=RTTTupff 1T 311-471 1.602 x 10-30  C 

HC/ 	-q-r-Tud 

	

tchc'li cf->T\TI 	 I 

(b) (i) 	O-11 3lT4q 	349ft   	3 

cm I 4-11**) 14 ,fta-)Frici 	i,Tifq 

3 1-T A-14-r-9Th -6-4-44r9 

770 Nm —1  3117 1.563 x 10-27  kg t I 

(ii) IH19F :r1-9 qarir Fil—icp-r 4€,:411 2 

317T1111:11 	131 41.11 cm —1 117 	I 

fig 	R_I d 	 q1 	 

(A) FIF 	frig Tri-9 	 (B) chi 4-11-1 

? 

(B) 491141 14 14 -4-9 A -q1 37,3-1 

444-Irdd 
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CHE-02 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2013 

CHEMISTRY 

CHE-02 : INORGANIC CHEMISTRY 

Time : 2 hours 	 Maximum Marks : 50 

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

1. 	Answer any ten of the following : 	1x10=10 

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

(b) Which is larger in size, Li or F ? 

(c) Which one of the following elements has the 
highest first ionisation energy ? 

B, C, N, 0 

(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. 
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(e) Which one of NaBH4  and LiAIH4  would 

you use in the following conversion ? 

R — CH = CH — CH0—>RCH= CH — CH2OH 

(f) Which silicon compound is used as a 

dehydrating agent ? 

(g) Fill in the blanks in the following sentence : 

Superphosphate of lime is a mixture of 

and 	 

(h) Which one among NF3  and NC13  is unstable 

and explosive ? 

(i) Which one of H2S, H2O, H2Se and H2Te has 

the lowest boiling point ? 

(j) Amongst HF, HCI, 1- IBr and HI, which one 

is the strongest acid ? 

(k) On the basis of VSEPR theory, predict the 

shape of the XeF6  molecule. 

(1) 	Out of titanium (at no. 22) and vanadium 

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

(m) Which one of Cr042  , Mn04  and Cu + 

tends to be a reducing agent ? 

(n) On the basis of IUPAC rules, write down 

the name of the complex, [Co(en)3]C13. 

(o) Which one of the titanium, chromium, iron 

and nickel metals is extracted by Kroll 

process ? 
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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  2s3  ? State the rule. 

(c) Electron affinity of chlorine is higher than 
that of fluorine, explain. 

(d) Explain the Hund's rule of maximum 

(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 ionisation energy of sodium is higher 
than that and magnesium, explain. 
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(c) Explain, why barium sulphate is less soluble 

than magnesium sulphate in water. 

(d) Explain, why CO2  is a gas whereas Si02  is 

a solid at room temperature. 

(e) Explain why tin and lead compounds do 

not show per — dm- bonding. 

(f) Why hydrazine is unstable, explain. 

(g) White phosphorus is more reactive than red 

phosphorus, explain. 

1. 	(a) 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 ? 

(ii) SF6  is known but OF6  is not, explain. 

(iii) Why no compounds of He and Ne are 

known, explain. 

(iv) Why noble gas compounds are formed 

only with oxygen and fluorine ? 

(b) Amongst hydrohalic acids, hydrofluoric 	4 
acid is the weakest and hydroiodic acid the 

strongest. Explain with the help of a Born 

Haber cycle. 

OR 
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Complete the following equations : 

(i) B203+3 C+I\1.) 
	1000°C  

Etc,0  
(ii) 4BF3.0Et7 +3 LiA1H4 	- > 

(iii) B2H6 + 6H20 —> 

(iv) A1203+3C+3 C12  —> 

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

(i) Explain, why transition elements 

exhibit variable oxidation state. 

(ii) Explain briefly why copper sulphate 

is blue while zinc sulphate is white. 

(iii) 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 ? 
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(b) Write the formula of any one of the 	1 

following complexes. 

(i) Aqua trichlorodipyridinechromium 

(III) 

(ii) Potassium hexacyanoferrate (II) 

(c) 	Write chemical equations for the reduction 	3 

of Fe2O3  in blast furnance. 
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c-CT 31124T 3fA 	11 .31-,-wja-4 

C I 
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(n) IUPAC f:1 3111 [Co(en)3]C13  Tf-T7 

111-1 f-OfW I 

(o) e4-sef-NH, 	3TP9 6-1'R F4,-..1 grq3tf 

Fchicbi 	FciRT 	fwzrr 41c1I ? 

2. 	F-IHRiroct 	f 	3r 	& q'Irs,K I 	2x5 =1 0 

(a) 3TIq4 TE1711 cicc{ Rn-f-fwa- 41-4 cii2. 	t, 

Tik -9-Fr .f -r- 	I 

(b) 1s2  2s3f-d-PTITE 	f*--(4 f9711:1 

3(14)1 	WIF--4-R I 

(c) .1;1 (•"ci-g-1 	.cf31 	4;1 (`I-9 

.4T-1 -# 3tERR -)tn t TcilZ WI-F-4R I 

(d) s 	3ferwail 3TkwaT fir 	k-4,e:14)oi 

-w1f-A-R I 

(e) 3T1N17 'TT "T(WITJT 3r d 

31t-d-T#wITur 	3EZ7I  

(f) Trt41q3ff chicina Forztzm 	Tr-474 

ch14 T-24-rt 	t Tcrtz 

(g) 	11*5l 3 ttrr- 	iw*sl. 	3 

TcrEz 
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(a) 7rr---zr-J4 (4;1 A-e-ii13-11 -F-1.- fr, 3-1-Ru-d-ff 

	

idvf err fq-crAd- 	A 

*-f 

A fimi 	 ti 	d-r a 	-111uf 	Li  

(b) Q1'14-{ r 32-Tr4 3-ITTRT 	114-K71-714 chi 52T14 
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FAARI,c-r 61d1zr-ri -4-f--4 I 
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4. 	(a) 	11-irrifigti 14 .4 	77v t 37R cl1 	i I 	2x3=6 

(i) 
	

1-11 3-TT4 -49 gLItHlujcb 39 t 

kco-i 	a-41 41X11 Aka t, 

(4-wv, 39-k (co-I4 4t'11 
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(i) B203+3 C+N2 > 1000°C  

(ii) 4BF3.0Et2+ 3 LiA1H4 Et20 > 

(iii) B2H6 +6H20 —> 

(iv) A1203+3C+3 C12  
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