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Solutions to llTJEE-2005 Mains Paper 

Chemistry 
Time: 2 hours 

Note: Question number 1 to 8 carries 2 marks each. 9 to 16 carries 4 marks each and 17 to 18 ca rries 6 
marks each . 

Q.1. Monomer A of a polymer on ozonolysis yields tJuo moles of HCH 0 and one mole of CH,COCHO. 
a) Deduce the structu re of A 
b) Wr~e the structure of''all cis" - form of polymer of compound A. 

Solution1. (a) 

(b) 

CH, 
I • CHz ozonoly;is 

Hi=~ 
A 

"all cis" form of polymer of A 

Q.2. Fill in the blanks 

2 ,l+\_/ 

H H H,l \ 

131 
a) ZlS u .. +a n1---+ As,+" e..,+ ............ .......... . 

b) ""se,, -----+ 2 _,e• + .... .......... .... .. 

• ;;Ill) I Ill' ll' I Solutron 2. (a) u, +an -> A.,+ B .. + 2 an 
(b) nse, .. ~ 2 ·' e0 

+ RKra 

Q.3. a) Calculate 1he amount of Calcium oxide required when~ reacts w~h 852 gm of P.0,0 • 

b) Wr~eth estructure of P.o ••. 

Solution 3. a) 6Ca0 + P,0 ,0 -> 2Ca,(PO.), 

852 
Moles of P. O.o = - - 3 

284 
Moles of CaO = 3X 6= 18 
wt. ofCaO= 18X56= 1008gm. 

(b) 1 
/~\ o=rv·= fly 

• 
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Q.4. An element crystallizes in fcc lattice having edge length~ pm. Calculate the maximum diameter of 
atom wh ich can be placed in interstitial site without distorting the structure . 

Solution4. In FCC , interst~ial sites will be octahed ral voids &tetrahedral voids. 
For octahedral voids For tell ahedral voids 

'1 r, --0.414 -- 0.225 
~ ~ 

Where r. =- radius of atom in intP- rstitia I sites 
r2 =- radius of atom arr anged in FCC. 

i.e.4r, = .J2 a, 
For maximum diameter of atom in interstitial site, octahedral voids will be considered. 

<IJO 
Diameter = 2r, = :<J:0.414 r,) - 2x0.414x 

2
.J2 = 117.1 pm 

Q.5. 20% surface s~es have adsorbed N,. On heating N, gas evolved from s~es and were collected at 
0001 atm and 298 Kin a container of volume is 2.46 em' . Densityofsurfacesites is6 .023x:10 '" I em: 
and surface area is 1000 cm1

, find out the no. ofsurfacesites occupied per molecule ofN,. 

Solution 5. P1, - 0.001 atm. T=293 K V= 2 .46 em' 

By ideal gas, PV= nRT 
-3 n _ PV _ 0.001x2.4'l x10 _ 10 • 10-, 

., R T 0 .0321 X 293 

Now molecules of N, = 6.023 x 10"' x 1 x Hr' = 6.023 x 10'• 
Nowtotal surfaces~es available =6.023 x 10" x 1000 = 6023 x 10" 

: . Surfaces~e used to adsorb N, _ l!!... x 6.023x1017 = 1204X 10'0 

100 

s ·te . d I I of N 12.04x 10'" 2 : . r s occupre permo ecu e ,- e .02x 
10

,6 -

Q.S. Predict whether the following molecules are i>o structural or not. Justifyyour answer. 
(i) NMe, (i0 N(SiMe,), 

Solution 6. N(Me)
3 

& N(SiMe3 ), are not i>ostructural. N(Me), i> trigonal pyramida l whi le N(SiMe3 ), t; 

t rigonal plarC/ue to bacl< bonding. 

-"i~ 
Q.7. XOH u -M't6 X 1.0 , JY N~ M 

2Zh'CMJCOO M 

Identify X andY. 
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Solution 7. 

E "'''* 

Q<) 

Q.S. Which o11he following disaccharide will not reduce Tollen"s reagent? 
a) CH20H CH

2
0H b) HOH2C 

HO HO 
~-0 

0 

(Q) 
H H 

H H 
OH H H 

(P) 

Solution S. lnstructure(P) both the rings are present in acetyl form therefore ~w ill not hydrolyse in 
so lution that why Fehling solution cannot react w~h this. 
In structure (Q) one ring present in the form of hemiacetal. Th is will hydrolyse in so lut ion and ~ 
can reduce Fehling solution. 

Q.9. Wr~e balanced chemical equation for developing a black and whit.. photographic film. Also give 
reason wtry ihe solution of sodium thiosulphate on acidi1ication turns miky white and give balance 
equation of this reaction. 

Solution 9. a) Reactions used in developing the photographic film 

2AgBr+ C6 H,(OH)2 ---+ 2Ag +2HBr +C 6H,02 
Kydroqlii«'C l'biU$IIEf ) qUna-c 

Q.10. 

(dcuc):.Cicf) l,zla' 12' 

AgBr +2Na2S20 3 ----+Na, (Ag(S20 3 )
2

} NaBr 

(
$C~Ihc , ) N~'IJO$dJIOO 
U'\Clql ~~~ 
cmU :lton 

b) Na2s,o, + 2H+ ----+2N a• + H2so, + s J. 
~noldd~rtu 

Fe'* sc •·eexcu~ blood red(A) colou rless (B) 

Identify A and B. 
a) Wr~e IUPAC name of A and B. 
b) Find out spin only magnetic moment of B. 

Solution 10. Fe3+ + SCN- 0111u:~ 
(•=«) 

[Fe(SCN)(H20)5 j 
(A(O>X<I ~d) 
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( Fe(SCN)(H2o).f\ eF- _____, (FeF6f +sew+ 5H,o 
(A)ll>IOOI"O) (ox<Z,.) (1)(-..t• ") 

a) Pentaaquathiocyanato iron (110 ion 
hexafluro ferrate (Ill) 

b) Magnetic moment- Jn( n + 2) - --/35 = 5.92 B.M .. where n =number of unpaired electrons 

Time in M nl 0 100 200 
Parti<l pressure of X 800 <lOO 200 
(in mm of HQ) 

'' Assum1ng Ideal gas con dition. Calculate 
a) Order of reaction 
b) Rate constant. 
c) Time ta<en for 75% completion of reaction. 
d) Total pressure when P, = 700 mm. 

Solution 11 . 2.))01-----> 3Yco> + 221.1 
a) By the gillen data. we can observed that t,12 o1 the X is constant i.e. 100 min. therefore 

orde r of reaction is one. 

b) Rate constantK - o.eg3 

ttl2 

O.fG3 6 93 10-3 . - t ---- . )( mrn 
100 

c) Time ta<en for 75% completion of reaction= 2 t ,., 

d) 2X ----+ 3Y + 2Z 

Initial pressure 000 0 0 
Atanytime 800 - x 312 x x 
Given BOO - x= 700 mm 
x= 100 mm 
Total pressure = 700 + 150 + 100 = 950 mm 

Q.12 . a) Calculate velocity of electron in ~rst Bohr o rb~ of hydrogen atom(Given r= a,;). 
b) Find de- Broglie wavelength of the electron in first Bohr orM. 
c) Find the orbita l angular momentum of 2p orbital in terms of h/2n un~. 

Sol uti on 12. 
nh 

a) mvr --
2n 

0 

r- a0 - 0.52B A 

Q.13 . 

nh .s 
v - --- 2.1Bx 1u- m/sec (n - 1) 

2nmr 

h 6B3x 1o~· ~ o 
b) :>. - - - -0.33x 10 m - 3 .3A 

mv 9.1x 10"31 x 2.1Bx 1o" 
c) For2 pvalue oft - 1 

Orb~alangular momentum - ./t(t + 1) ~ 
2n 

- J2.J2... 
271 

11
"

10 
),MCI J Y(Tertiary alcoho l+ other products) -·, 

(Optically active) 
Find X andY. Is Y optically active? Wr~e the intermediate steps. 
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Solulion1 3. • I 
x• •.cJ:-••• " 

•.P ..... . 
()<) 

j J •,c~....-• •,eJ -. '•' • .P ..... ll', I __,-.... -""~..... ) .'4 -- ~ 

""' ...... ""' .....,., ""'_....c·....,., 
J MC OM 

""' -· , \ I I ---""-' e "1--e " 
•,e.-1'-e., c•, 

M (q~ IO:IIIy II'"OCIQI 
()<) 

Q.14. Give reasons: 

a) D ()\~: 

iD 

b) D 

c) i) 

d) 
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Solulion14.(a) (i) C H3 

H,p.-J--oc 2Hs• HB r ~ciCI) 

Q.15 •. 

e,a.oo.., l l 

JHJ 
(i ~ 

(b) (i) H 

n "''4 l 

o,• o,. ., 
This is a bimolecular reaction. Rate of this reaction is being enhanced by presence 
of elec~on w~hdrawing groups at ortho and para positions. 

(i ~ (>yr y ...,, 1 1- is not liberated. 

CM~JK> .l' 

Bimolecular mechanism is not possible ts this case. 
(c) (i) Due to presence of lone pair on narogen atom NO group is electron donating and ortho, para 

directing. 
(i ~ N02 group is electron wi11ldrawing and meta directing. 

(d) Due to reduction of cen1ral ring. th ree four membered antiaromatic rings become stable while on 
reduction of terminal ring only one anti aromatic ring can be stabilized. 

(
Brown fumes and)BE 1 ;:,&t9U Ma: A conc.HNO:J 
pungentsmell 

C(intermediate) ~~>q>losive product) 

Find A, 9 , C and D. Also wr~e equations A ro 9 and A to C. 

Solulion 15. (A) H2SO, 
(9) 9rz 
(C) NO"' 2 

(D) 

o,• 

o, 
Reactions invotved are: 

•o, 

2 H2 SO, + 2 NaBr + Mn02 ----. B'z + Na2 SO, + MnSO, + 2 H2 0 
(A) (OX" """""") 

H2 SO, + HNO,---+ HSO~ + NOf+ H20 
(A) (C) 
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().,.~ 
cw, 

o,. •o, 

+ J M' 

o, 
(0) (~l«tl.l:) 

Q.1S. (B) Ud.,l m- MCI, Zn (A) 
wu~ttmu •a.~hg QJ • te~stl))te~me tt ~~ IP~ cob~ 
p oog>oumell cobor~") 

Identify the metal M and hence MCI,. Explain the difference in colour.; ofMCI,and A 
Solution 18. M = Ti 

A - [ Ti(Hz0)6r 
B= TiOz 

T~+IV) ion contair.s no d·electror.s. whiled - d transijion of single electron of T~+ll l) will cause 
co lour change. 

Q.17. l'c. = L,llo'1 

Whe re I" i; the dipole moment of stable conformer and~ i; the mole fraction of thatconformer. 
a) wrne stable conformer for z-c Hz-CHz--;;:: in N ewman·s projection. 

If ~..c+Jm= 1.0 D and mole fraction of anti form= 0 .82, f ind l'ooun· 
b) Wrije most stable meso conforme r of ~HDY 

CHDY 
If (0 Y = CH, about Cz - c, rotation and (ii)Y= OH about Co - Czrolation. 

Solution17.a) 

H 

H H 

Z H 
(AntO (Gauche) 

Mole fraction of anti form= 0.82 
Mole f raction of Gauche form= 0 .18 

l'c . -1 

1-~I) X 0.82+ IJw..,)x 0 .18 

l'c""'l - 0 
:. 1 - I'!C<>Ac) X 0.18 

1 11o.o.- ---5 .55 D 
0.18 

H 
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b) 

~ 

H 

H 

D 

IIT-JEE 200~-1.1-8 

i ~ 

D 

H 

Q.18. a) Calcu late .!.G~ of the tollooving reaction 

All(..,)+ Cf..,.)-> AgC ~') 
Ghren 
.!.G~ ( AgC0 

.!.G~(c r) 

.!.G~ ( Ag+) 

-109KJ/mole 

- 129 kJ/mole 

77 kJ/mole 

Represent the above reaction in form of a cell. 

Calculate E ot the cell. Find logrcl<.o of .AQCI. 

b) 6539 x 10-2 got metalli cZn ( amu = 65.39) was added to 100 ml of saturated solut ion ot .AQCI. 

[zn>+) 
Calculate log10 r . Given that 

[ Ag+ 

Ag+ + e- ---+Ag E0 - 0.80V 

zn>++2e-->Zn E0 - - 0.76V 

Also lind hew many moles of Ag wi ll be formed'? 

Solution 1S.Cell re actions are 

Ag+ _! CI:z ---+AgCI .... (~ 
2 

Ag---+.AQ' +e ... (i ~ 

1 . 

2 
Ciz + e-> Cl ... (i iO 

Ag' + Cr ->AgCI ... (i- ii-ii~ 

hence cell representation is .AQIAg' I AgCII Cr I Ciz.Pt 

Ag+(aq)+ cr(aq)-+AgC(s): L .!.G~-L .!.G; 

~ .!.G0
- -109 -( -129 + 77) 

= -109+129 -77 
= 20 - 77 = -57 = -1 X F X E0 

-57= -1 X 96500 X E0 

0 57000 
~ E - -0.59 Volls 

96500 
i~ -57= -2303 RT log 1<o 

I l<o 57x 1000 
og - 2.3J3x 8.314• 298 

log Ko= 9.98 "10 
Ko= 1011 
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iii) 

: . !<, = 1/~ 
:. I<:.= 10' 
: . log!<,= -10 

IIT·JEE 2005·M·9 

10 AgC(s)~Ag+(aq) + c r (aq) 

s s 
1o·••= s2 

:. S= 10.,.m/L 

65.39x 10-;, -J 
b) When - 10 moles ofZn has been added. 

65.39 

2Ag + + 2e -> 2Ag; 

Zn---->Zn2+ + 2e; 

E0
- O.SOV 

e•- o.nv 

+ ~ 

2Agc..,> + z'l:•> ----> z'l:..,> + 2A{\:Sl: 
1 0~ mole 10'3 moles 
log10K('o) = 52 .8 

e• - 1.57V 

Therefore. this reaction will move in forward direction completety. Hence mo les of Ag formed will 
be 10~ 
At equilibrium. (E.,1 = 0) 

0 
+0.0591 ( zn2+) 

e.,, - 2 log,. 'f 
(Ag+J 

. 1 .~x2 [zn.o) 
.. 

0 05~ - log 'f - 52.8 
. .,1 (Ag._J 

1\b~: Alii« soltltions to 1/T-J/E/E, 2005 Miir>s Pipers crei~d usir>g memory re~ntion of select 
RRJH .swdents i1ppei1ted in this test i1nd hence mil y not. ex.ilctly be tie .silme ilS the 
originil piper. However, every efforlh.s been mide to reproduce the origir>il f1iperir> the 
int:i!restofthe il.spiring .swdertts . 
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