
CSPW) EXAM20 72 

 

F-DTN-M-DIFA 

CHEMISTRY 
Paper I 

 

  

Maximum Marks 300 Time Allowed Three Hours 

 

  

INSTRUCTIONS 

Each question is printed both in Hindi and in English. 

Answers must be written in the medium specified in the 
Admission Certificate issued to you, which must be 
stated clearly on the cover of the answer-book in the 
space provided for the purpose. No marks will be given 
for the answers written in a medium other than that 
specified in the Admission Certificate. 
Candidates should attempt Questions no. 1 and 5 
which are compulsory, and any three of the remaining 

questions selecting at least one question from each 

Section. 
The number of marks carried by each question is 

indicated at the end of the question. 

Symbols and notations carry usual meanings, unless 

otherwise indicated. 
Coordinate diagrams, wherever required, may be 

plotted on the answer-book itself 
Assume suitable data if considered necessary and 

indicate the same clearly. 
IMPORTANT : Whenever a question is being 
attempted, all its parts/sub-parts must be attempted 
contiguously. This means that before moving on to the 
next question to be attempted, candidates must finish 
attempting all parts/sub-parts of the previous question 
attempted. This is to be strictly followed. 

Pages left blank in the answer-book are to be 
clearly struck out in ink. Any answers that follow 
pages left blank may not be given credit. 
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SECTION A 

1. (a) Define and differentiate between the following : 
4x3=12 

(i) Normalized and Orthogonal wave functions 

(ii) Eigen value and Eigen function 

(iii) Eigen value and Most probable value 

(b) The heat of vaporization of ether is 25.98 kJ mor1  

at its boiling point 34.5°C. Calculate the rate of 

change of vapour pressure of ether with 

temperature at the boiling point. 	 12 

(c) Electromagnetic radiation of wavelength 242 nm is 

just sufficient to ionize the sodium atom. Calculate 

the ionization energy of sodium in kJ morl. 	12 

(d) Determine the values of iXH and AE for the 

reversible isothermal evaporation of 90.0 g of water 

at 100°C. Assume that water vapour behaves as an 

ideal gas and heat of vaporization of water is 

2.244 kJ 
	

12 

(e} Set up Born - Haber cycle for determining the 

enthalpy of solvation of Me ions from MgCl2  by 

water. 	 12 
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tguS Ti 

1. 	frii-iFrffigcr 	ifilTift7 at Z9 riiit-f 

: 	 4x3=12 

(i) 31t414-11-ti (1)(-1 	 dig tro-4 

(ii) Hirt{ at( 3TT--T)-4 

(iii) 317irq 4-lid.  3th milittp-{ 411,-r 

(U) 247 d1 cI1b4-1- 73:11, 	a<[21-9TT 345°C 17 

2598 kJ mol-1  e I'217 	qd2TN 17 cr14 t PT21 

arm 	k Tiff-dth .. < ET LIficbct-Iff-47 I 	12 

(VT) 242 nm r fd7,-14-44;14 fak)kur, *f-g-zrrr 

trfrrroj 9t 34I F-4d #t-4 	foi; 	trzrrFTr 

t 	4115q4 E1 arrzrgi'A--(# .te,t1 kJ mor e  T1 -11cf 

I 	 12 

(111) 90.0 g '31 C'T 3/4 100°C 	3cch1 I 	4 Widit 	 

AH 3t7 AE 	111-1):  3/4r fir 3/4-11-47i iTrq 	 

f3/4 	3TR-zi j1N ci.)1 cik6 	 3/47-d-r 

ft \sio-  3/41 41644-3737 2244 kJ g-1 g I 	12 

(3) ziet 	alt MgC12 	me 3-171i 	f4cdlict;14-1 

"1 	91 3-r fq%thiir 3/47-4 3/4 	#4— -o-{ to, 

Tzfrffm Af--47 	 12 
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2. (a) The wave function for is electron of Li is given by 

Z312 	-Zr/a0 e  where a0  is equal to 52.9 pm. 

(b) Metallic sodium crystallises in a body 

centred cubic lattice and has a density of 

1306 x 103  kg m-3. Calculate the length of the side 

of the unit cell (a) and the distance between 

200 plane (d200). 

Atomic weight of sodium is 29.99 g mol-1. 	20 

(c) Draw molecular orbital diagram for the following 

molecules and compare bond order, bond length 

and magnetic properties : 

CN and CN 

Explain why the bonding in metal cyanides is 

between metal and carbon. 	 20 

3. (a) (i) 	Derive the Langmuir adsorption isotherm 
for adsorption of a gas on a solid. Also, 
mention assumptions involved. 	 10 

(ii) Explain the steps involved in the reaction 
A + B 	C occurring under heterogeneous 
catalysis. 	 10 

(It  4)112 

Calculate the value of radius at which the 

probability of finding is electron is a maximum. 	20 
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Z312  e-Zr/ao 
014)1/2 

	

gItr a0 = 52.9 pm * I 	iii . 

Ilfiehorr T1f7Q ftzi-  VT is 	% trig ,414 
Arrgerir 3TRIT-diT t 	 20 

	

*ler 	cT Etzr 	 (Mt 
4.-et 	4f-e-k4) 	forcrille  	31.17 
3TEW Erd-  1.306 x 103  kg  m-'3  * 	TriTW 

(ea ('1) 	1:174 	7141 (a) 
3th 200 ff.@ (d200) 9i silt, 4 1# 4 Tra.  
W-7 

TRTIT9 11-17 2999 g  mor1  * I 	20 

dd 31171341 	fc-R 3Tiftr-471.  3T u 
w4T‘73i1Z 31T-44 4fa, 3Tf4tT 	31'7 lift-zr 
-TTrzpif 	qeirfr 	: 

CN aft CN 

PTE. 	*40 TR1TT 	tilg 	 
3TIaEH 	3i1T ilar# I 	 20 

3. () (i) 	FWF11.  d14 	 aifirtNuT 

	

3tfiTt5uT 	 41--4 
Tire t iikirdcr sirimfturr311-  a r 3- 4-  

--If77 I 	 10 
(ii) 	a-Rrwr 	31111-4 Erre- 	gr-g 

3-15-11-07A+B—>C#VniTTFTTP:M.  
7 I 	 10 

2. M L 	is 	W dt111F07 

(IT) 
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(b) If germanium shows photoconductivity at a 

wavelength of 1824 nm, calculate the energy gap 

between the valence band and conduction band in 

germanium. 
	 20 

(c) ( ) 	Discuss the structure and bonding in 

diborane. 	 10 

(ii) Using hybridization, explain what is the 

shape of Xe03. Explain how VSEPR theory 

accounts for the distortion. 	 10 

4. (a) Evaluate most probable speed and average speed 

from Maxwell's relation for distribution of speed in 

a gas. 
	 15 

Given : 

mc2  

dNc
m 3/2 

KT) 	

- - - 
2 2KT dc and — 4n  	c e 

2T 

1 
. x 

2a2 

(b) Calculate AS and AS. r  for reversibly heating 

2 moles of liquid water from 0°C to 100°C at a 

constant pressure of 1 atm. Treat heat capacity 

of water independent of T and equal to 

4.184 J 
	

15 
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MO q < ,11 •-lqi-f 1824 nm TETT-<\&4 7 *WI trolIclef-li 

Tr-dr t, it ,i4Frie44 	eitil.i.brir ds afh 

mileichcli 45 3/4 NET 	cimli-atair& Tra. 	I 20 

(7) w 	 3TTarFH VT -c4,,1 

a 

(ii) (-icht 	T2:?(717 	w 	N 

xeo3 	3 	Tfir t I i-4-18 3/4T-77 N 

t.gutita11{. farft NFETT dT long TrwR 

r Wdefidft * I 

4. 	f3/4F? im 4 krr 	fdaTaT 3/4 lMI ird;c14.@ 3/4 1:11-41.+q 
SHRI4n-11-1 krE 3 3i 	krf 	riairr 

<41 171-1 	: 

- dNc 
4n 	

3/2 i m 	0 
e 
 2KT 

(1( 724T 
N 	2nKT  

2 	, 5 -ax . x` dx 
9a- 

0 

(U) gol-,31e1 3/4 211:1)F 3/4 fir CV-1 1 atm 7.: 

100°C doh dcs*Mufi4 (<04 	., R4-1 ct,fk 	tr'TET, 

AS 311-{ ASsun. 	4nch(14 	I 4-11r1 c4tf:r1U 

373171-91frifi cIP-( T 	t-c4c14 	.ff2TI 

4184 J K-1  g 1  4 csioqk t 

C2  

10 

10 

15 

15 
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(c) (i) For a pure substance, what is the 
maximum number of phases that may exist 

at constant pressure ? Explain and 

illustrate. 
	 10 

(ii) What are partial molar properties ? Show 
that the partial molar free energy is equal 

to (—an. 
I s,p,ni(i'i) 
	

10 

(d) Show that for a second order reaction 

2A 	products, the half-life is inversely 

proportional to the initial concentration of A. 
	10 
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(Tr) 1 T2 fML, uz (1) 	viz f-4-z7 	cii 
srrq--f-4131): alfwoir 
aTri? ? afrt 

10 

fichdi 

flrf-47 
it -47 

1/43qi,* 

10 

(ii) 

3TW-vrT TW-d-T 

? 	CYi1 

an; is,p.ni (.fri)  

s1 	1T 

fAklesik 

ktzr 2A —> 

A 31.1#7  

I 

vt 

10 

*-3-I9 +ilgcli 

amend 
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SECTION B 

5. (a) When C12  is dissolved in water, it 

disproportionates, producing Cl-  ion and HC10. 

Find at what Hp* concentration the potential for 

the disproportionation changes from a negative 

value to a positive value, assuming 1.0 atm of 

pressure and concentration of 1.0 M for all species 

except hydronium ions. Given : 

E° 	= 1.36 and E° 	=1.63 at 25°C. 
c12,C1- 	 HC10, Cl2 

(kTtio 
(b) The value of temperature coefficient, ---,_- -- at 

Ikrr  

300 K for a reaction is 2-8. Calculate the energy of 

activation (Ea) of the reaction. 

(c) Volume of nitrogen required to cover through 

monolayer 1 g of silica gel is 0129 dm3  at 1 atm 

and 273 K. Calculate the surface area of the gel 

if each nitrogen molecule occupies an area of 

16.2 x 10-10  m2. 

(d) With the help of P - V diagram of NH3  explain the 

critical temperature. 	 12 

(e) Explain the term 'overpotentiar 	 12 

12 

12 

12 
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igug 

5. (Ti) ‘,1,4 Cl2 	viM 	florticr ftzfr ‘,11c-if t, uq.  46 

311,11491:11t #1TT Cl 3RTPT 	HCIO 3-c4W TT& 

g I ql1c-1 --1-ft7 	i ft-{4 H30+ iiigc-11 	3RTITT:11—d-R.  

fc-R fT1T4 1u11(-Ib Trra- 	olcri TT qqR-ITT 

t, 	cb* 	 dtp-r 

3470 t 61g Ti( i.o atm Tr 

cI4 atiT 1.0 M i kikdr g I ,r1 : 

E° 	=1.36 31.17 E° 	=1.63(25°C tR) 
Cl2, C1 	 HCIO, Cl2  

(75) t4, 34f1Trni 	fill; 300 K 9 

 

c[4114- 

kTilo)W H 2.8# 3if&zITT -stquf

T

-6v11 k T 

 

(Ea ) W tificbc14 T1f7 I 

(7) 1 qi14 	 (c,14 4 g--4 

T 1 atm 3117 273 KITT 0129 dm3  

3-171-ffq 	aTmg-*-ffr 	I IR IrA-T -11.),3.14 319 

16.2 x 10-1° m2  411:FF 	kfm t, 

(9) NH3  'T 1:ft — t alka. 	ti Iz di T4, Wifd-T-c1[144114 

W TIT Tn[f--7 I 

(g) Y1 	'aftift44' 4:1 iLie 	t I 	 12 

12 

12 

12 

12 
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6. (a) Calculate overall voltage output of a 

hydrogen - oxygen fuel cell which shows free 

energy change (,\G°) at 25°C equal to - 273.3 kJ 

mo1-1. Also, write anodic, cathodic and overall 

reaction taking place in presence of KOH. 	12 

(b) Discuss the working of a polarograph. Define E 1/2  

and id  and mention their application in chemical 

analysis. 	 12 

(c) Write a short note on ion selective electrodes and 

their uses. 	 12 

(d) Describe the relaxation method for studying 

kinetics of fast reactions. 	 12 

(e) Which compound is called 'inorganic benzene' and 

why ? 	 12 

7. (a) What are sacrificial anodes ? How do they inhibit 

corrosion ? 	 10 

(b) A certain system absorbs 3.0 x 1018  quanta of 

light per second. On irradiation for 10 minutes, 

2.0 x 10-3  moles of the reactants was found to have 

reacted. Calculate the quantum efficiency of the 

process. 	 15 

(c) What are the functions of carbonic anhydrase and 

carboxypeptides ? Explain. 	 20 

(d) What molecule is responsible for oxygen transport 

in molluscs ? Give its structure. 	 15 
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6. () 	Zia 	ticr 	*Pi 	T 

37337 w tif(W-0.9. 	 25°C 117 th-SW11 
tirTgAR.  (AGM - 2733 kJ mor1 	qt"1-4.{ 

Tfk 4rzr KOH 	3-4f7-2Tra. 	-14 
	 .%24V 31tt k1 	H q 34f4r--zrr 111-  fa I 	12 

1-1)c114) 	f2h#IRIRT ut tIv41 Tr-A-7 I E - 2 	-d 
trRiilftm 	3171 kiHitirdeb-faqtiur 

33-jAailTr M 3-ARJ Tirq7 I 	 12 

(TO 31149-cRullclich A1,tt 14 31h 3 	arm)-iff 
4-Rwr fai4uft fffr-€1-7 I 	 12 

(E0 Sid 3314Tr3ti 	Trr-dt 	3793RF fr 
fqsgfr (after 	17h wr--47 I 	 12 

fcci 4Y-TrT zt 'ar*-1--4rq-  0-14' 4)1 	g 31 
Tit ? 	 12 

7. () 3 f 1,-115 qzIT 	? a 	rtIITr feu art 4 
31-a4t7 	? 	 10 

nKO .Q,ct) fdtf 	31W71 * 3.0 x 1018  cfcild.1 a r Ath 

31-q-etwr w(--ifi * 11.0 	ft -{-79-  
tin INT 	 2.0 x 10-3 7110-  315-1f0:1T 

dT 	P I Tf-f A MT 4 =FIRM.  ,g,1 TrtrITT-d4 
T1-F-7 	 15 

31'7 	 TER 
srwrzf 	? 	 tr-7I 	 20 

aff- 	d -ErfTqF 	IH-fur 349 
titqlt1 P ? 3F1 ikridr 347 T1r-A7I 	15 

(7) 
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8. (a) From the following data calculate the solubility 

product of AgC1 at 25°C : 

Ag I 0.1 M KC1 satd. with AgCI II 0.1 M AgNO3  I Ag 

(Given : Fedi  at 25°C = 0.455 V, logic)  2 = 0.3 ) 
	

14 

(b) (i) 	Explain what is lanthanide contraction. 

(ii) 	CuC12  is coloured but ZnC12  is colourless. 

Explain. 	 16 

(c) Draw all the stereoisomers of [Co(en)2C12] and 

comment on their optical activity. 	 20 

(d) Compare the 10 Dq values of the following ions 

with proper justification (At. No. of V, Fe and Os 

are 23, 26 and 76 respectively) 

(i) IN(I-120)612+  and [V(H20)613+  

(ii) 1Fe(CN)614-  and f Os(CN)614- 
	

10 

Given : Constants for use 

NA  = 6.023 x 1023  mol-1  

h = 6 625 x 10-34  Js 

KB  = 1 38 x 10-23  J K-1  

c = 3.0 x 108  ms-1  

R = 8.314 J K-1  morl  
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8. () -11-1 .3T1-*t ch 	AgCI §[ 25°C 7 ft-4Zi-dT 

Vfl  

Ag I 0.1 M KCl satd. with AgCI II 0.1 M AgNO3  I Ag 

: 25°C 717 Eceil = 0.455V, log10  2 = 0.3 ) 

(N) (i) 	t141711L, 	el-i--118 	q-e4I 	I 

(ii) 	CuC12 	 ZnCl2  41-ore1.1 g 	TcrE 
tr--47 	 16 

(IT) [Co(en)2C121 	 (-IRIcRIrelq) 	3T117J 

w-d77 

 
afrt 	144)11-qra, 	tlfshydI tr{ ftil 

SCI 	 20 

(7) P 4-ircii.icr all 	10 Dq 	a,1, 

.311.  79d W{-4 V, qvirii di f:17 (V, Fe 31R 

Os i 1-1k1-141-11ch 	st)i-RI: 23, 26 at 76 t) 

(i) (V(1120)612+ 3411141. 	EV(1120)613÷  

(ii) iRe(CN)6I1-  1.0s(CN)6111- 	 10 

: 3414)4/ 	 ftLEI(ich 

NA  = 6.023 x 1023  mor1  

h = 6.625 x 10-34  Js 

KB  = 1.38 x 10-23  J K-1  

c= 3.0 x 108  ms-1  

R= 8314 J K-1  moi-1  

14 
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F-DTN-M-DIFA I 

.(1-11cirf 	411-i 
174 -11-1 I 

  

gulf 300 *au ra-t iu 

 

  

39axa 
PIM\o gra-  1?-d1 3117 	0)-ti Tl  WIT t I 

.C17-4 JrN 	4=7 4 Th-E 	DwTh7 
31V* TET1T-9ff TlWeir gen fr, 3f1T stf TITE44 01 NT- 
rzir sin-gRaThi Ter-gto-  off 	Pft-  FITR•  rff 
WcIT Juril cul?t! I OW -Eff q ictiRirt Haag 31re(ff 
3727 	TrrEzna Tl  t# TIP  irn 	fi 37T rig ff7-47t 

Triffties-ii13&53A-Cdgl&Tegyr440.37fl#  
d)H-R}-cng Mbm 	 sisal*srnc1Pic' I irK alPmc 

gFte rrsm P P-cra 3i-  e 	PHU TTP 1 

3717 Saraff *1411.g-I 3121g 31-1.21T P-ffer I 

Pfa.wict,  311ta, 0167 311-arTi 1, .53-N-rfTh7 trq" NTS 

e&u 
(.4 d sirdtfaT 	39JrI 317The Th7 rte4-1Th-7P xuff 2  7137Th, 
Pratz-  *Du / 

ire— gvf z7r NW` 4zre i 	41 flit TIT4q Th7 3WT 

it FY, a 	A3 	siltiri-Me S rdT W121-W721 

ff I otter 312f tlFa 31774 S73a Th7 3-  dr Gvsa 
3117) 00 gt Pac4 ;r4a Simit sntri-simi S x377 

f1711Vf Xle I $77 ardail eve* 31-1-fgur eft I 

re”RmTguiREfttgurzilmtRzwe rlmte-wrnt  

Tre v:401 guy  am Ate r -frij 

au x7e, 	e woof # 1 

Note : English version of the Instructions is printed on 
the front cover of this question paper. 
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