IIT - JEE ADVENCED - 2012
PAPER-1 [Code - 8]

PART - II: CHEMISTRY

SECTION —1: Single Correct Answer Type

This sedion contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONLY ONE iscorrect.

21 A compound MgX, has cubic close padking (cop) arrangement of X. Its unit cell structure is shown below.
The empirical formula of the compound is
D - { :
e M= []
O x= O
Ot =10
. Cji
M O
ot <
(A) MX (B) MX,
(C) MX (D) MsX 14
Sol. (B)
=8x 1’ +6X% } =
8 2
M= 4><} +1=2
4

So, unit cdl formula of the compound is M,X, and the empirical formula of the compound is M X.

22, The carboxyl functional group (~COOQOH) is present in

(A) picricaad (B) barbituric add
(C) ascorbic add (D) aspirin
Sol.
O| COCH
k/\\ o— C CHj,
O/
2 .
(Picric Acid) (Barbituric Acid) (Ascorb| c Acid) (Asprin)
23. As per IUPAC nomenclature, the name of the complex [Co(H20)4(NH53),]Cls is
(A) Tetraaguadiamineaobalt (111) chloride (B) Tetraaguadiammineaobalt (I1l) chloride
(C) Diaminetetraaguaabalt (111) chloride (D) Diamminetetraagquacobalt (111) chloride
Sol. (D)
[Co(H20)4(NH3),]Cl3

Diamminetetraagquacobalt (111) chloride
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24, In allene (CsH,), the type(s) of hybridization of the carbon atomsis (are)
(B) spand p”
(D) sp”and sp’

(A) spand p°
(C) only sp”

Sol.  (B)

2

S P 5
H,C=C =CH,

25. The kinetic energy of an electron in the second Bohr orbit of a hydrogen atom is[ay is Bohr radiug]

h2
A
"
h2
C
© Sortma
Sal. ©
As per Bohr's postulate,
nh
mvr = —
21T
So, v = nh
2mmr
KE = 1 mv?
2
So, KE = } m(n—hj
2 2mmr
2
Since r = Sl
z
So, for 2" Bohr orbit
_&Xe
r= 4
1 a,
2
KE = 1 Zh 5
2 | 4’m?®x(4a,)
32r°ma’

Get More Learning Materials Here : &

B) ——

(%)

@ www.studentbro.in



26. Which ordering of compounds is acording to the deaeasing order of the oxidation state of nitrogen?

(A) HNO3, NO, NH.CI, N, (B) HNO3, NO, N, NH,CI
(C) HNOs, NH,CI, NO, N, (D) NO, HNO3, NH.CI, N,
Sol.  (B)

+5 +2 0 -3
HNO,, NO, N,, NH,CI

27. For one mole of avan der Wads gaswhen b = 0and T = 300K, the PV vs. 1/V plot is shown below. The
value of the van der Wads constant a (atm.litre’mol™) is

[Graph not to scale]
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Sol. ©)
[Graph not to scale]
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van der Wads equation for 1 mole of red gasis,
a
(P+V2j(v -b)=RT
but, b = 0 (given)
= (P+ azj(v) =RT
\%
1 .
g pPV=-ax—+RT .. 0]
\%
y=mx+c
Slope=tan (- 0) =-a
So, tanb = a= M’ =15
or, tane:M':lS
3-0
28. The number of aldol readion(s) that occurs in the given transformation is

Get More Learning Materials Here : & m @) www.studentbro.in



Get More Learning Materials Here : &

OH
CH,CHO +4HCHO 0 9PN, \_

HO—  OH
(A)1 (B) 2
© 3 (D) 4
Sol. ©)
OH
|
ﬁ CH,
iHOH- iFOH- |
HeC—C—HO {5115 HO-CH,-CH,-CH =0 D IS 5- HO—CHp-C—CH=0
(Aldol) (Aldal)
H
I
(iyoH | (i)H—C—H
(aldol)
Cl)H
I |
H—C—0 + h@ro@@aﬂmuaoi@ion)m HO_CHZ_Cl:_CH:O
HO—  OH
i
OH
29. The colour of light absorbed by an aqueous solution of CuSO, is
(A) orange- red (B) blue-green
(C) yelow (D) violet
Sol. (A)
Aqueous solution of copper sulphate absorbs orange red light and appeas blue (complementary colour).
30. The number of opticdly adive products obtained from the complete ozonolysis of the given compound is
v v
H;C—CH—CH—C—CH=CH—C—CH=CH—CH;
H CH,
(A) 0 (B) 1
© 2 (D) 4
Sol. (A)

——OH
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CHj H
H3C—CH:CH—('Z—CH:CH—C—CH:CH—CH3
; &y
l03/2n/H20
CHj3 H
HiC—CH=0 4 O=CH-C—CH=0 + O:HC—(':—CH:O+ H,C—CH=0
(achiral) q éHs (adhiral)
(achiral) (achiral)

SECTION Il : Multiple Correct Answer (s) Type

This sedion contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONE or M ORE are correct.

31 Which of the following hydrogen halides read(s) with AgNOs(aq) to give a predpitate that dissolvesin Na-

25,05(ag)?
(A) HCI (B) HF
(C) HBr (D) HI

Sol.  (A,C,D)
HX +AgNO, - AgX ¢ +HNO,(X =Cl, Br, I)

AgX +2Na,S,0, - Na3.:Ag(SZO 3)2} + NaX

32 Identify the binary mixture(s) that can be separated into individual compounds, by differential extradion, as
shown in the given scheme.

0 ¥PH1., | Compound 1 + | Compound 2

Binary mixture containing

Compound 1 and Compound 2 —‘
O M. | compound 1| +

Compound 2
(A) CsHsOH and CgHsCOOH (B) CsHsCOOH and CsHsCH,OH
(C) CsHsCH,OH and C¢HsOH (D) CsHsCH,OH and C¢HsCH,COOH

Sol. (B,D)

(A) Both are solublein NaOH, hence insepar able.

(B) Only benzoic add (C¢HsCOOQOH) is soluble in NaOH and NaHCOj3, whil e benzyl alcohol (CgHsCH,0H)
is not. Hence, separable.

(C) Although NaOH can enable separation between benzyl alcohal (CsHsCH,OH) and phenol (C¢HsOH) as
only the later is solublein NaOH. However, in NaHCOs, both are insoluble. Hence, insepar able.

(D) a-phenyl acdic add (CeHsCH,COOH) is soluble in NaOH and NaHCO;. While benzyl alcohol
(CgHsCH,OH) is not. Hence, separable.

33 For an ided gas, consgder only P-V work in going from an initial state X to the final state Z. The final state

Z can be readed by either of the two paths shown in the figure. Which of the foll owing choice(s) is(are)
corred? [Take AS as change in entropy and w as work done]
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P(atmosphere)

V(liter)
(A) AS,_, =4S _, +AS, , B) w, ,=w, ,+w, _,
© w,.,.,=w,, (D) &S, , , =4S,
Sol. (A, C)

AS, , =AS, , +AS, , [entropy(S) is a state function, hence additive |
=w, , (workdoneinY — Ziszeoasit isanisochoric process)

WX -Y-Z
34. Which of the foll owing molecules, in pure form, is (are) unstable at room temperature?
(A) B) —

© T) (D) o}

(]

Sol. (B, C)
o)

and @ being antiaromatic are unstable at room temperature.

Compound

35. Choose the corred reason(s) for the stabili ty of the lyophobic colloidal particles.
(A) Preferential adsorption of ions on their surfacefrom the solution
(B) Preferential adsorption of solvent on their sufacefrom the solution
(C) Attradion between different particles having oppasite charges on their surface
(D) Potential difference between the fixed layer and the diffused layer of oppasite charges around the

colloidal particles

Sol. (A, D)
Lyophobic colloids are stable due to preferential adsorption of ions on their surface from solution and

patential difference between the fixed layer and the diffused layer of oppasite charges around the colloidal
particles that makes lyophobic sol stable.

SECTION 11l : Integer Answer Type
This section contains 5 questions. The answer to ead question is a single digit integer, ranging from 0 to 9 (both

inclusve).

36. 29.2 % (w/w) HCI stock solution has density of 1.25 g mL™. The moleaular weight of HCI is 36.5 g mol™.
The volume (mL) of stock solution required to prepare a 200 mL solution of 0.4 M HCl is

Sol. (8
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37.

Sol.

38.

Sol.

39.
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Stock solution of HCI = 29.2% (w/w)

Molarity of stock solution of HCl = 292x1000x1.25
36.5%100
If volume of stock solution required =V ml
V x 29.2 1000 _ 200%0.4
36.5 80
= V=8ml

The substituents R; and R, for nine peptides are listed in the table given below. How many of these
peptides are positively charged at pH = 7.0?

©
H3N—(|2H—CO—NH—(|3H—CO—NH—(|3H—CO—NH—(|3H—COO
H R, R, H
Peptide R, R,
I H H
1] H CH;
1] CH,COOH H
\Y; CH,CONH, (CH,)4NH,
\% CH,CONH," CH,CONH,
VI (CH,)4sNH, (CH,)4NH,
VI CH,COOH CH,CONH,
VIl CH,OH (CH,)4NH,
IX (CH,)4NH, CH;

4
Peptides with isoelectric point (pl) > 7, would exist as catiion in neutral solution (pH = 7).
IV, VI, VIl and IX

An organic compound undergoes firstorder decompasition. The time taken for its decompasition to 1/8 and

t
1/10 of itsinitial concentration are ty,g and ty;;o respedively. What is the value of [[tﬂS]] x10? (takeloge2 =
1/10

0.3)

€)
_ 2.303log8 _ 2.303x3log2
U8 — k - k
_2.303 2.303
k

t,,, = ——logl0 =
1110 K g

2.303x3log 2

e

) x10=9
(2.303)
k

When the following adohexose exists in its D-configuration, the total number of sterecisomers in its
pyranose formis

1/10
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Sol.  (8)

1CHO _» Fixed in D-configuratior
20
H H H H
3
H OH 4 1
4
" 0 OH
H—r—OH
6 OH H
H ZC_ OH
Hencetotal number of stereoisomersin pyranose form of D-configuration = 2° =8
40. The periodic table consists of 18 groups. An isotope of copper, on bombardment with protons, undergoes a
nuclear readion yielding element X as shown below. To which group, element X belongs in the periodic
table?

SCu+;H - 6;n+a+2;H+X

Sal. (8)
SCu+ H' - 6,n'+ jHe+2 H'+ 2X
Massnumber: 63+1=1x6+4+1x2+A
A=64-12=52
Atomic number; 29+1=6x0+2+2x1+Z
Z=30-4=26
2X = xFe
Hence X isingroup ‘8’ in the periodic table.
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