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CHE-01 I 

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

December, 2017 

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, h = 6.626 x 10-34  Js 

Velocity of light, c = 2.988 x 108  ms-1  

Avogadro's constant, NA  = 6.022 x 1023  mol-1  

log 1.258 = 0.0997 

1. Answer any two parts : 	 2 

(a) What is a racemic mixture ? 

(b) What is the selection rule for microwave 
absorption spectra of diatomic molecules ? 

(c) Explain why the ionic radius of H-  is greater 
than that of F -  ion. 

2. Answer any two parts : 	 4 

(a) How many modes of vibration do you expect 
for the following ? 
(i) CO2  

(ii) CHC13  
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(b) What are the types of energy changes brought 

about when a gaseous molecule is exposed to 

the following radiations ? 

(i) Infrared 

(ii) Ultraviolet 

(iii) Microwave 

(c) Calculate the mass *defect of He nucleus in 

atomic mass units given that the masses of 

proton and neutron are 1.00728 u and 

F00867 u, respectively. The measured mass 

of He nucleus is 4.00150 u. 

3. Answer any two parts : 	 6 

(a) Draw the MO energy level diagram of carbon 

monoxide. Calculate its bond order. 

(b) Calculate the fundamental frequency of 

35C1 if its force constant is 480 Nm-1. 

(c) A tiny piece of organic material taken from 

sea was found to have 
146C/ 16C ratio of 

0.795 times that in a plant living today. The 

half-life period of 1.:C is 5720 years. 

Estimate the age of the piece. 

CHE-01 
	

3 	 P.T.O. 



4. Answer any two parts : 	 8 

(a) Write Lewis formula and then apply VSEPR 

theory to predict the shape of AsF 5  or SO42  . 

(b) The bond length of 1H 80Br molecule is 

141 pm. Calculate the wave number in cm -1 
 for J = 1 to J'= 2 transition. 

(c) What is hybridisation ? Explain the type of 

hybridisation in phosphorus pentachloride 
using suitable diagrams. 

5. Answer any one part : 	 5 

(a) (i) Draw the Born-Haber cycle of NaC1 and 

explain how lattice energy can be 
calculated using it. 	 3 

(ii) A yellow bulb generates 2.80 x 10 20 

 photons with X. = 560 nm. Calculate the 
total energy generated. 2 

(b) (i) Write the electronic configuration of 

02-  and Mn2+  ions. What is the 

predicted magnetic moment of Mn2+  ion 
in 1.1.B  units ? 
	

3 

(ii) Calculate the de Broglie wavelength 
associated with a bullet of mass 

2.2 x 10-3  kg moving with a velocity of 

30 ms-1 . 2 
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I CHE-02 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2017 

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 parts of the following : 	10x1.10 

(a) Which of the following has the highest 
electron affinity ? 

F, Cl, Br, I 

(b) Is acetylene (C2H2) an ionic or covalent 

hydride ? 

(c) What is the other name for borazine ? 

(d) What is water gas ? 

(e) Which property of germanium makes it 
useful in infrared windows, prisms and 
lenses ? 
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(f) What is the structure of the SiO 4  unit found 
in silicates ? 

(g) In liquid ammonia, state whether NH4NO3 

 behaves as an acid or a base. 

(h) According to VSEPR theory, what is the 
shape of C120 molecule ? 

(i) What is the electronic configuration of 
chromium ? 

(j) Is sulphate ion a monodentate or a bidentate 
ligand ? 

(k) Which of the following is the strong field 
ligand ? 

H2O, F-, CN-, SCN- 

(1) Name the process by which sulphide ore of 
copper is concentrated. 

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

(a) What is the electronic configuration of 
phosphorus ? From that, explain how we can 
infer whether it is a metal or a non-metal. 

(b) Explain why in alkali metals, the second 
ionisation energies are much higher than the 
first. 
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(c) What are the two different forms of 
hydrogen and what type of isomerism is 
present between them ? 

(d) Why does the solubility of the sulphates in 
water decrease down the group for alkaline 
earth metals ? 

(e) Explain why lithium compounds are more 
covalent than potassium compounds. 

(0 Why does BeH2  exist as a polymer ? 

(g) In Group 13 elements, why is the atomic size 
of gallium smaller than expected ? 

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

(a) Explain with the help of MO theory, why the 
bond length of NO is shorter than that of NO. 

(b) Explain the chemistry behind "acid rain". 

(c) What is the expected structure of C1F 3  on the 

basis of Valence Bond theory ? 

(d) Give the reaction of XeF 4  with water with the 

help of a balanced chemical equation. 

(e) Why is Fe2+(aq) less stable than Fe3+(aq) ? 

(0 Why are the compounds of Cu+ and Zn2+ 
 white or colourless ? 
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(g) The atomic number of Mn is 25. Calculate 

the number of unpaired electrons in 
[Mn(I-120)6]2+. 

(h) Do the magnetic moments of the lanthanide 
ions agree to their spin only values ? Explain. 

4. (a) Answer any two parts of the following : 2x4=8 

(i) What is the trend of change in the 

electron affinity down the group in 
s- and p-block elements ? In which 

period is this general trend violated 
and why ? 

(ii) Give the chemical equations for the 

preparation of hydrogen bromide and 
hydrogen iodide in the laboratory. 

(iii) Draw the structures of H 2S208  and 
H2S06. How can you distinguish 

H2S208  from H2S06  ? 

(b) Explain with the help of chemical equations 

why. XeF6  cannot be handled in glass or 

quartz apparatus. 2 

5. (a) Write the formulae of any two of the 

following : 2x1=2 

(i) Hexaamminecobalt(III)chlmide 

Octaaqua-p-dihydroxodiiron(III) 

(iii) Potassium hexachloroplatinate(IV) 
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(b) Answer any two parts of the following : 2x4=8 

(i) How can you infer whether a four 

coordinated complex will be a 

tetrahedral or square planar ? 

(ii) How is the It bonding between nitrogen 

and oxygen different from the it 

bonding between phosphorus and 

oxygen ? 

(iii) Write a short note on Zone Refining or 

Roasting. 

CHE-02 	 12 



1 .4L7w.i. -02 I 
1iii tlinch (*.TTY.) 

Trwia trftar 
k1i-611, 2017 

Tkrzi4 Ids 1.1 

: 3r*-414ffi MRTR 

: 2 WO' 	 36)-0-6V 37.W: 50 

w Fp#rirwyR-4-7*3-d-f eov 

?Ti#3,7* 	ff 

1. 	a 4 4 1*-41 	ITF4* ZWK tr4R : 10x1=10 

() PHRIRso 4 4 6t14 	1 1 .3 11 1-1 

? 
F, Cl, Br, I 

4zIT 	 (C2H2) aTT414W oi§i*s 	 # 
372T41 tiotief)41 	 ? 

(TO 	 r rti TIT Writ ? 

(110 RTEF-airrrt r wrr *41 ? 

() 	  Aq-err 7'44 ar4M Rg444, 
trA "R-4 	* -fg 374141 	 ? 

CHE-02 	 13 	 P.T.O. 



 	 TR Aid airy 5104 	)*.t) *1.  qzri.  

? 

(0) T4 311:41441-  4, 	r 	31141441:r 41*ae. 
(NH4NO3) 311:1 	ee-mR ebtdi t 3T21-41 

(7 ) 
VSEPRIti-41* a1A7, C120 39 pfd 'Teri 

	 ? 

(7) st;11 4-1W *c1ct-11 cr) 	-tnti 	-111t ? 

-ffzrr 	aTrzrqlmq.-k.14--e3;11 	zrr 
-P0-1( T.M7-41 ? 

(z) PHRIRsid 4 4 .-1-4.--Err macs 	? 

H2o, F-, C1•1-, SCN- 

(-3 ) 
3E1 mshii •W1 r foiliR fork 	 
aTZRZg 	Trrfa.  14AI 	t 

2. Pii-iRiRsici 4 4%--7-41 rev 	ZWK tr-4R : 5x2=10 

1.44,:Aw •W• rlcr11Per) fre4iti EfT 	 ' ? 311 

3TM-ft tR -F1 RAJ ucnK Ptcbti AcnicT,1 

vtg aTirar amg ? 	*rf* 

(u) lzrz trl'A 	41-R grgall 	icflei aTrzr-4-4 

.31 	312T1r 314 dNii A eltd 

t I 

CHE-02 
	 14 



(Tr) 74-4-1wq 	f 	q 	t 	34 Trur 
fdlti ~41. 	trrzft 	 ? 

(1q) kTrtm 11-4T Erg v-A-el *t we 4 fgazraT too 4 
tt 	wr4 truwil 	f ? 

(w) 41Nlef&I tilt4 	go.ii 	 4 41 	vitoi eMcb 

aTfiTw 	t, TErtz AtfkR 

BeH2 	1741 	)01't ? 

(W) 1TV 13 i tucil 	 twim awrq 
Arm vcr c.91di   ? 

3. PA-I 	4rftwITA* .39T tf* : 5x2=10 

(w) aTig eboct) ggio 	tmemi TErsz *rf* 
NO *1 goil 4 NO tr 31T4tf zigui s.91J1 -4A1 

t 

"aTxf WEff"*1 ttii11T1 Ixstrwur AtNR I 

(Tr) titilAcncii 31T *T 	i 311111R Sri C1F3  

314fkiff 40:Hi zrr ? 

(sr ) 
XeF4 Trr 1V21 3ZTT TT  

(my-Act) ti4ichtui ti* I 

(3') Fe3+(aq) 	go-ii 4 Fe2+(aq) W:1 WIT* 
	 ? 

N) Cu+ AK zn2+ 	fct add aviar vi 	ii 

? 

*gruff 

CHE-02 
	

15 	 P.T.O. 



4. 

() 

(7) 

(ni) 2x4=8 

Mn it 	IT1 st)Hict) 25 t I [mn(-120)61 2+ 

	

Ta-4-0-4 	 AtP-4 I 

	

ITT "ei219-14g air 	11* t4trzT aTisTi 3r-- t7r 1Trq 

111414 	 ?vzruz tif* 

PH 0 (go '4 -A- 	4 40.1Trril*z— K ti'4R : 

(i) s- 3 p-t1 	dTal 4 wig 4 414 *1-  

ra-4--ThrOirdr trf4-4-4 

@cfl 	? PrAi 3l-K4 4 

mcli 	*rq @di t afrK 	? 

(H) 	4 gqi1A-1 tgr-fg 3iTt gi*1 ,4-1 

alRkag 	 * 1-Z-R  

tikii441.44) w414)tui f4R 

H2s208  3 i H2so6 	k-it-cHR CH 	IW 

H2s208 	H2so6 	14)ti 

tmitiPich w-fIchtuil 	4igitidi Tcresz Ati* i 
XeF6  T 4--q-  3Tiff4T (AM -act) 	dLichtui 4 .4711 

34t1 1'I at RAI AT (ichni I 	 2 

5. () 
144-i1Z-Agd 41 	* 1-AR : 	2x1=2 

(i) 

	

	&07Z- (III)WkrIg 

3lteTOzill.t-sii*si4(41011-4RIII) 

(iii) 	 

CHE-02 	 16 



Oa) PHICI 	 4 	.-gr e iTrrff,kzuK*NR: 2x4=t3 

(i) aTrq 	1411.4)ti 14*1 	whit 14 ,:hicP 

("1 14"Cl4 	k 9li 	cl K11 	(1 11froit1 	*ITO 

	  mar Wi *MCI 	 ? 

(ii) 11K ■711 34K at4Tit 	TRW it alT4V4 

94,:b.ltti Ott alf441-4-4 Rur IT air4w 4 

	mcnit 	? 

kkq Atchtui aTeiqi (41* 	TiNTRr 

	Ji:AfR 

CHE-02 
	

17 	 12,000 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17

