Paper-1
|EE Advanced, 2017
Part II: Chemistry

Read the instructions carefully:
General:

L. This sealed booklet is your Question Paper. Do not break the seal till you are instructed to
do so.

2. The question paper CODE is printed on the left hand top corner of this sheet and the right

hand top corner of the back cover of this booklet.
3. Use the Optical Response Sheet (ORS) provided separately for answering the questions.

4. The paper CODE is printed on its left part as well as the right part of the ORS. Ensure that
both these codes are identical and same as that on the question paper booklet. If not,
contact the invigilator.

5. Blank spaces are provided within this booklet for rough work.
6. Worite your name and roll number in the space provided on the back cover of this booklet.
7. After breaking the seal of the booklet at 9:00 am, verify that the booklet contains 36 pages

and that all the 54 questions along with the options are legible. If not, contact the invigilator
for replacement of the booklet.

8. You are allowed to take away the Question Paper at the end of the examination.
Optical Response Sheet
% The ORS (top sheet) will be provided with an attached Candidate’s Sheet (bottom sheet).

The Candidate’s Sheet is a carbon - less copy of the ORS.

10. Darken the appropriate bubbles on the ORS by applying sufficient pressure. This will leave
an impression at the corresponding place on the Candidate’s Sheet.

i The ORS will be collected by the invigilator at the end of the examination.
12. You will be allowed to take away the Candidate’s Sheet at the end of the examination.

13. Do not tamper with of mutilate the ORS. Do not use the ORS for rough work.
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14. Write your name, roll number and code of the examination center, and sign with pen in the
space provided for this purpose on the ORS. Do not write any of these details anywhere else
on the ORS. Darken the appropriate bubble under each digit of your roll number.

Darken the Bubbles on the ORS

15. Use a Black Ball Point Pen to darken the bubbles on the ORS.

16. Darken the bubble T completely.

17. The correct way of darkening a bubble is as: @

18. The ORS is machine - gradable. Ensure that the bubbles are darkened in the correct way.

19. Darken the bubbles only if you are sure of the answer. There is no way to erase or "un-

darken” a darkened bubble.

Page 2 of 17



SECTION —1 : (Maximum Marks : 28)

This section contains SEVEN questions.

Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct.

For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS.

. For each question, marks will be awarded in one of the following categories :
Full Marks . +4 If only the bubble(s) corresponding to all the correct option(s) is(are)
darkened.
Partial Marks :  +1 For darkening a bubble corresponding to each correct option, provided
NO incorrect option is darkened,
Zero Marks g 0  If none of the bubbles is darkened.
Negative Marks ;=2 Inall other cases.
» For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will

get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get =2 marks,
as a wrong option is also darkened.

19. An ideal gas is expanded from (p;. Vi, T4) to (p2. Vo, T,) under different conditions. The correct
statement(s) among the following is (are)
(A) The work done by the gas is less when it is expanded reversibly from V; to V, under adiabatic
conditions as compared to that when expanded reversibly from V; to V; under isothermal conditions
(B) The change in internal energy of the gas is (i) zero, if it is expanded reversibly with T, = T, and (ii)
positive, if it is expanded reversibly under adiabatic conditions with Ty = T
(C) If the expansion is carried out freely, it is simultaneously both isothermal as well as adiabatic
(D) The work done on the gas is maximum when it is compressed irreversibly from (p,, V) to (pq, Vi)
against constant pressure p.
ud anes W B (py, Vo, Ty) § (p, Vo, T,) a9 =1 argwenali & aefig dera o 8| fr=fafaa fawe
# ud) @uH B(E)
(A) TaV, 8V, TF GaIH FGe & N[ gua SehAvE (reversibly) Held e &g @1 T g1 A
T BV, WV, Th Ha (isothermal) dreRena & el Iohaoy thora | fHY T d @ e o
T B
(B) 1 @l acdRe ol § dgeld (i) g0 & IR S9 T, = T, @ Q1" hefld IcHA0T (reversibly) @did &
o g, & (i) g9cd & OfS SH T, # T, & W2 ©g™ (adiabatic) uRfiftgi & anflw  Soavim
(reversibly) thera fdar
(C) afE Hhemg Jaa wY W fmar W O U8 Wiu—we S 99ar) (isothermal) U6 W& (adiabatic) £ |
(D) &9 &9 ajehaeiig adid A (irreversibly) (pz, V2) ¥ (py, Vo) @6 Rer g9 p, & fawg g9mm @rar &
M & e & ™ $d afEad &k 2|

Ans. (ACD)
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Sol.

(P'I lv!-T'IJ

Pad reversible isothermal
reversible adiabatic

=
>

V, V
Area under curve in reversible isothermal is more. So, more work will be done by gas.
B) Ti=T, = AU=nCyAT =0
In reversible adiabatic expansion, T, < T,
SOAT ==ve , AU ==ve
(C) In Free expansion, Pyy=0 . W =0
If carried out isothermally (AU = 0) = q = 0 (Adiabatic) ; From | law
If carried out adiabatically (q = 0) = AU = 0 (Isothermal) ; From I law
P

r Y

(P V1)

(D)

(A)

IR A TR UEH § INE & A $ SEhd iUd B, 39 WeR W gR1 R T el
aferes 2|

(B)T1=T, = AU=nCyAT =0

Iepavi wae TR A, T, < T,

ST ==ve AU ==ve

(C) &t GAR #, Poy=0.. W=0

Ify wardg ®u @ "= 81d & (AW =0) = q = 0 (Sas) ; | | 9

G wEE w0 §U B 8, (q=0) = AU = 0 (FFard) ; | Fem 9
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4. (P, V)

v
FgepHoNg welled & dE T W) fhar mar o sifdedd g g | (eifed §9%d & SER)

(D)

20. The IUPAC name(s) of the following compound is (are)
HSC—Q—CI

(A) 4-methylchlorobenzene (B) 4-chlorotoluene
(C) 1-chloro-4-methylbenzene (D) 1-methyl-4-chlorobenzene

ffaftea Aife &1 (&) s g ML IUPAC) 9H 2 (B)

HsC —@—m

(A) 4-ARreERT d5ie (B) 4-TIRY Srelge
(C) 1-FATR1-4-Hf3ret doi= (D) 1-3Src1-4-Felre o=
Ans. (BC)
3 2
Sol. CH3—4®1—C|
(C) 1-Chloro-4-methyl Benzene. (C) 1-Fe1-4-7efrer dwie
(B) 4-Chloratoluene (B) 4-FARICTEA
21. For a solution formed by mixing liquids L and M, the vapour pressure of L plotted against the mole

fraction of M in solution is shown in the following figure. Here x and x, represent mole fractions of L
and M, respectively, in the solution. The correct statement(s) applicable to this system is (are)

T Vi

1 X 0
(A) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed from x=0 to
Xi=1
(B) Attractive intermolecular interactions between L-L in pure liquid L and M-M in pure liquid M are
stronger than those between L-M when mixed in solution
(C) The point Z represents vapour pressure of pure liquid M and Raoult's law is obeyed when x_ — 0
(D) The point Z represents vapour pressure of pure liquid L and Raoult's law is obeyed when x. — 1
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L3R Medl & A3 g/ 9919 U6 faead 4 g M & 99-319@ =1 (mole fractions) & fa%g ga L &
o 9 B 7 W fewr g FEl x 3R xy, L AR M @ He a-ae [ @7 it ded 8
g8 e @1 () oy 9 a2 ()

T p 7

1 X 0

(A) g2 yE saM @ aw 8@ & 60T & 8 3R = 0¥ X = 183 U9ee @1 79 (Raoult's law)
1 T B E |
B)Yges g L H L-L& g d 3k gg sca M A MM S @i 8 siau—avs ] LM & §ig §
aeRI-3vd Bhusll A vaa € o9 9 fems 4 Mfm fEm o 2
(C)ffg Z9€ gaM & ar &9 & fsfid dvar 2 3R &9 x - 0 @1 I8ee &1 99 (Raoult's law) &1
e B €
(D) fig Z 9/€ 59 L& arw &@ 31 6 &3al & R 9d x. — 1 @ IS &1 799 (Raoult's law) &7
g BT B |
Ans. (BD)
Sol. For a mixture of two liquids L and M,
For ideal solution obey Raoult's law
Po=(1=XWP°=P° =Xy P"
Graph between P_ & Xy has intercept = P.° & slope = =ve
But graph representing +ve deviation from Raoult's law therefore M =L < M=Mor L—L
Point Z represents intercept which is P.* when X, — 1
g Law ME g4l & e @ fa,
anedl faea & forg weee fam @) sigureHn gl 8
PL=(1=XyP?=P =Xy P°
P @1 Xy @ A= IR &1 F0-WTS = PO 7 T = =ve
W] AN I9ee (AW A aoT faues qwi 81 g9 M=L<M=MorL=L
fag Z sq@ve guiar &, S fh P8l Od X > 1
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22,

Ans.

Sol.

The correct statement(s) for the following addition reactions is (are)

W
Y - Br,/CHCI,
(i) / \ » Mand N
H CH,
H.C CH,
(i) >_< BIEHCL . Gand P
H H

(A) (M and O) and (N and P) are two pairs of enantiomers

(B) Bromination proceeds through trans-addition in both the reactions
(C) O and P are identical molecules

(D) (M and O) and (N and P) are two pairs of diastereomers

Frefafad wee sifafhaiali (addition reactions) & o w8 FeF 2 ()

H3 H
0 C>—< Br/CHCL 1 oao
H C

Hs
H4C CH,
i) >_< Br/CHCL | b
H H

(A) (M ailx 0) 3fT(N i P) T==C1ei{1 (enantiomers) @ & q77d &

(B) a1 afafpansli § eifafeeo e dead gW 9gar &

(C) O 31X P w¥%y 3] &

(D) (M 3R O) 3% (N 3R P) SIERERAATR] (diastereomers) & &1 ITd &
(BD)

CH;
S H——F—B
(i) c=c{ Br, " Meso M and N
H/ CH,4 CHCL Br
CH;
CH3 CHg
.. CH\3 A Br H— Br Br ——H
(ii) C= 2_, and
- C\ CHCI. = N
H H i Br H H Br
CH3 CH;
O P

(B) Bromination proceeds through trans-addition in both the reactions

(D) M and N are identical, hence, M and O and N and P are two set of diastereomers.

Page 7 of 17



CH;

CH, H
@ () \C=c< B, , H=—1—B" feimaern
W cH, CHCL T gy
CH,
CHS CH3
CH; H, S
(i oo A e, M Br o B H
o C\H CHCl;  gr———H H——pr
CH; CH;
o) p

(B) @i aifafparati § arifieve dfa—amere aifafsa & g dar 2
(D) M @2l N |§H%Y 2 | aic: M @21 O, N a2r1 P fagRs garaadidl & <1 g9 8 |

23. Addition of excess aqueous ammania to a pink coloured aqueous solution of MCI,.6H,0 (X) and NH,CI
gives an octahedral complex Y in the presence of air, In aqueous solution, complex Y behaves as 1: 3
electrolyte. The reaction of X with excess HCI at room temperature results in the formation of a blue
coloured complex Z. The calculated spin only magnetic moment of X and Z is 3.87 B.M., whereas it is
zero for complex Y.

Among the following options, which statement(s) is (are) correct?

(A) The hybridization of the central metal ion in Y is dzspa

(B) Addition of silver nitrate to Y gives only two equivalents of silver chloride
(C) When X and Z are in equilibrium at 0°C, the colour of the solution is pink
(D) Z is a tetrahedral complex

UE @AM I @l MCl,.6H,0 (X) 3R NH,Cl & wielia feae d snfiea siefg seifan & firem o), a1g
@ FuRelfd # Us JeHASY WY (octahedral complex) Y a1 2| Welld @ § @aw Y 1: 3 R{gd
ATHEY (electrolyte) @ T¥E SEER FIAT & | HHA a9 W @ HCI & w1 X &t sifafisan & ufRvme
WHEY UH Aol W B PR Z g1 Bl X R Z @1 uRSfEa wEeRy A gE@ smgY (spin only
magnetic moment) 3.87 B.M, &, oA 78 §ax Y & fog ¥ 2| e %1 & @19 @1 (9) foew wé &
@7

(A) Y & @=da g 3| &l Géel (hybridization) d’sp® 2|

(B) Y # frear Tgge e R fier #6REs & daa |1 anqed e 21

(C) 5 0°C 4= X 3fi¥ Z wremavent # & ot fyorae &1 1 qandt &

(D) Z U agepa@d (tetrahedral) F&% 2 |
Ans. (ACD)
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24,

Ans.

Sol.

NH:(ag)
[Co(H;0)6ICl, m“ [Co(NH3)6]Cl;
(X} ()

Pink solution 1: 3 electrolyte

HCI (excess) (d*sp® hybridisation of central metal atom)

room temperature . . .
Addition of AgNO;3 gives 3 equivalents

of AgCl.
[CoClL)*
(2)

Blue solution (Tetrahedral; sp)

X & Z in equilibrium at 0°C = Then equilibrium is shifted towards X, making colour of solution pink

NH EGIF’i 1)
[Co(H,0)ICl, NH—» [CO(NH3)elCls

() L )
UGIEIRECDE] 1: 3 9E@ IqEey
HCI () @5y TR & HEIT d’sp?)
HHY BT

AgNO, fiee WR, 3 el & TR AgCI 2aT B
[CoCly)™
(@)
el fAetgd @b asta; sp’)
X T Z TR Iawe H ® 0°C 919 W —> g9 W IfaRel X 31 iR favenfid & & aen fawma &
Trdl B Sl € |

The correct statement(s) about the oxoacids, HCIO, and HCIO, is(are)

(A) The central atom in both HCIO, and HCIO is sp3 hybridized

(B) HCIQ, is formed in the reaction between Cl; and H,O

(C) The conjugate base of HCIO, is weaker base than H;O

(D) HCIO, is more acidic than HCIO because of the resonance stabilization of its anion

HCIO, 3R HCIO & A H Wel &9+ 2 (8 )

(A) HCIO, 3R HCIO &1 3 @i uaTy] sp® Waid 2 |

(B) Cl, ® H,0 & |12y &iftfivan 29 7R HCIO, 97T & |

(C) HCIO, &1 |Y™! &R (conjugate base) H,O # gdal &R |

(D) Foma & srgare Redi@vul (resonance stabilization) & Heka®d HCIO,, HCIO & a1 arella 2|
(ACD)

0 "

Il 3 H=0=C|
oS i
HOO o SPS

(B) Cl, + H,0 — HCI + HOCI
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(C) Acidic : HCIO, = H,0"

Acid-1 Acid-2
Basic Clo,~ < H:O
C.B.-1 C.B.-2
0
3
sp
) ,ﬁ:gg
09
Resonance stabilization
0 H=O=Cl
3
g (A /CI-;’?SP J,
HOH) o 5p3

(B) Cl, + H,0 —» HCI + HOCI

(C) ¥ : HCIO, > H;0"
37 -1 -2
o Clo, < H20
C.B.-1 C.B.-2
0
(D) Ck75P
_D/g‘bo

25. The Colour of the X, molecules of group 17 elements changes gradually from yellow to violet down the
group. This is due to
(A) decrease in ="=c"* gap down the group
(B) decrease in ionization energy down the group
(C) the physical state of X; at room temperature changes from gas to solid down the group
(D) decrease in HOMO-LUMO gap down the group
17 € & @l & X, U3 BT I &9 o H A 9 W Wl T IR—efN S0 30 F qGea 81 98
=1 % ¥ f5ue FoEed 8
(A) T # A" WM R n'=o" B TR ged g
(B) @@ # A1 oM WR a7EEH ol "edl § |
(C) =g ard ue @l F 1 o W X, @ difas aawen @ S ggddr 8|

(D) 771 F g o™ o HOMO-LUMO &7 3R HedT & |

Ans. (AD)
Sol. X;: a1’ a"15%, a2s%, o"2s? o2p,’, w2p,” = m2p/, w*2p,” = n"2p,%, 6"2p,°
(F2) (HOMO)  (LUMO)

Down the group =* to o* excitation become easy.

T H A WM W 1 o' dd SuuiE I 81 ol 8
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SECTION = 2 : (Maximum Marks : 15)

. This section contains FIVE questions,
. The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive.
. For each question, darken the bubble corresponding to the correct integer in the ORS.
. For each question, marks will be awarded in gne of the following categories :
Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 In all other cases.
26. The sum of the number of lone pairs of electrons an each central atom in the following species is
[TeBrg]™, [BrF,]", SNF3, and [XeF3]™
(Atomic numbers: N=7,F =9, 5 =16, Br = 35, Te =52, Xe = 54)
ffafiad @ (species) § U® @1 GRHIY] TR UdTa Soldgld IO @ HeE &1 49 8
[TeBrgl™", [BrF,]", SNF, and [XeF,]”
(A= HE :N=7,F=9S=16Br=35 Te=52, Xe = 54)
Ans, 6
Sol. Species lone pair on central atom
wieftar BT U] IR TS FeEeE g™
TeBr*™ i 1
BrF," ' 2
SNF; : 0
XeFy i 3
Total Number of lone pair = 6
BT goraela I @ Hel =T = 6
N
g
SNFy F/INF
F
27. Among the following, the number of aromatic compound(s) is
frifarfiag § & Wiafts dife (@iffrel) @ | 2
Ans. 5
@ @ ) O Jm
Sol. A : , @ . . ]
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28.

Ans.

29,

Ans,

Sol.

Among H;, He;", Li, Be,,B,, Cz Ny, O;” and F; , the number of diamagnetic species is

(Atomic numbers :H=1,He=2,Li=3,Be=4B=5C=6,N=7,0=8,F=9)

Hz, He;', Liz, Bey,B;, Ca Nz, O; 3R F,, # Ufcrge@a Tl (diamagnetic species) &1 H&IT &
{T\’HT{]’H@T:H=1,He=2,Li=3, Be=4B=50C=6N=7,0=8F=9)

6 (H., Cl,, Be,,
H2 i

He,

Liz

BE2

B,

C:
N;

0,

Fa

C2r Nzx FZ}
o1s?

al1s?, o"1s'
al1s’, 6"1s%,
o1s%, 6"1s%,
o1s°, o"1s°

als?, o',
ol1s?, o™1s?,

o158, 6"15%,

2 2
agls®, o'1s’,

o2s°

02s%, o"2s°

2 2 1 1
. 025°, 6"25°, m2p,’ = ®2p,

02s°, o"2s%, =2p,° = =2p,’
02s%, 0"28%, w2p,’ = w2p,’, 02p;’

025’ 0"25°, o2p,’, ’2py’ = w2py 2Py’ = W2py

o2s?, 0"28%, 02p,°, m2p,’ = m2p,, n*2p,’ = n"2p,?

A crystalline solid of a pure substance has a face-centred cubic structure with a cell edge of 400 pm. If
the density of the substance in the crystal is 8 g cm™, then the number of atoms present in 256 g of the
crystal is Nx10%, The value of N is

U g el & UF e S @ wah—diad °4 (face-centred cubic) HRETT & R BISH HIY
(cell edge) P o1 400 pm B | 7% fvee & ugmel @1 @@ 8 gem™ &, ©1 fibvea @& 256 g 7 SuRed
WA B F FE Nx107 2 | N F A B |

(d=

2
725 Mo
d- Na
a3
M
4« 0
__ 6x10%
(4 x1071%)°
1
My= ——
°” 8x6x1.6

Number of moles in 256 g =

density)
256 10
8x6x1.6 3

Number of atoms = ?x 6x10% =2x10%
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N
T d= 33A (d = =)
Mﬂ

.
__ 6x10%
(4x107"%)°
T
8x6x1.6

256 10

# Hroll i i
228 g i 8x6x16 3

AT @Y HeE = %gxﬁxmza:.ZﬂD”

30. The conductance of a 0.0015 M agueous solution of a weak monobasic acid was determined by using a
conductivity cell consisting of platinized Pt electrodes. The distance between the electrodes is 120 cm
with an area of cross section of 1 cm®. The conductance of this solution was found to be 5x107 S. The

pH of the solution is 4. The value of limiting molar conductivity (Ax) of this weak monobasic acid in
aqueous solution is Zx10° S cm™ mol™. The value of Z is

v gdel UsmERSE 3 & 0.0015 M wella faw@aa @ gie@@ (conductance) td wnfefada Pt
(platinized) TSITEIS aTel ATeThal el BT IGATT HX & FRiRE BT T | 1 em’ IR FTe & &AG ATl
goaersl @ d B T 120 cm & | 3% fAeaw Y Arciee &1 7 5x107 S wran Ay | faees &1 pH 4§
§9 gdel USERSTT 3 @ Telg Ragd § e HieR greaddl (limiting molar conductivity, A,,) @1
A9 Zx10° Scm™ mol™ ¥ | Z &1 WH B |

Ans. 6
Sol. C=0.0015M { =120 cm
G=5x10"s a=1cm?

G=|cxa

2 1
5:-:1[)?: KX ——
120

K=6x10"scm™
Kx1000  6x10~° x 1000

AL =
m M 0.0015
pH=4
[H1=10""=cu=0.0015u
107
=
0.0015
3 6x107° %1000
. 61077 x1000
o= B 107 _ 00015
A2 0.0015 AS

A2 =6 % 10% s cm” mole™
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SECTION = 3 : (Maximum Marks : 18)

This section contains SIX questions of matching type.

This section contains TWO tables (each having 3 columns and 4 rows),

Based on each table, there are THREE questions

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct.
For each question, darken the bubble corresponding to the correct option in the ORS.

For each question, marks will be awarded in one of the following categories :

Full Marks ; +3 If anly the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : =1 In all other cases.

Answer Q.31, Q.32 and Q.33 by appropriately matching the information given in the three
columns of the following table.

The wave function, is a mathematical function whose value depends upon spherical polar

n, | m
coordinates (r, U, ¢) of the electron and characterized by the quantum numbers n, fand m, Herer is
distance from nucleus, 8 is colatitude and ¢ is azimuth. In the mathematical functions given in the
Table, Z is atomic number and a, is Bohr radius.

Column 1 Column 2 : Column 3
) 3z W (r)
i 2 - | # n Lm
() 1sorbital B g [ ag J b ®
0
0
. \\_—-‘-‘“’ﬂ;ran J—
(Q) Probability density at nucleus
(Il 2s orbital (i) One radial node - 1
a
ik g -{'ixf (R) Probability density is
) 2p, orbital L 28,
(- 2p, (i) W, m, [aa] rs cost maximum at nucleus
' (S) Energy needed to excite
electron from n = 2 state to
.27 .
- tati — t th

(IV) 3d,? orbital (iv) xy-plane is a nodal plane AR E 32 el

energy needed to excite

electron from n = 2 state to

n = 6 state

Page 14 of 17




# & TR <aw & 9 Bian H USR] JEAT BT IuGad I A FAA B 9 Q.31, Q.323AR Q.33
TR AR

W G Wy, T AT Befe & il #19 goragi= & el gdia fFefee (r, 0,¢) = Friv o &
AR F@iew @I op, 18R m 9 afafEa gar 8 787 r e § 9l 2 0 SR (colatitude) B, 3R
f&=m (azimuth) 2 | <3 9 Ry T PRI wadl § Z wRAv] H97@ & SR a, aR 341 (Bohr radius) € |
Fier 1 ‘ Hiew 2 FieH 3
f
_3

3 _(Zril Wn im0
() 1sanfded (orbital) D Yoim * [EJZE hao, (P) I, m
A, a,

0 \___,_...--""-

rla, —*

(Q fserg & witear g9

() 2s anfded (orbital) (i) vo O (radial) =i (Probability density) _1_3_
a

o

5 rg) (R) fwera = uifiear ge
(1) 2p, srfeed (orbital) i) Wy, ) [;JQre—’~Elicogﬂ (Probability density) sfEraem
g
(S) TEEE &1 n = 2 FEER §
N = 4 3G T SeIford e
B Foll, gerdEE B on =2
(IV) 3d,” snfded (orbital) (iv) xy-9Hdel U -IET del 8 Jawell ¥ n = 6 AN qH
Sufog & & o amavas

W@I%Tﬂél

i}

31. For He" ion, the only INCORRECT combination is
He" amaqa & forn fFr=fafEaa faeedi § 9 $dd weld (INCORRECT) ©dTwiH B |

(A) () (S) (B) (1) (ii) (Q) (C) (1 (iR} (R) (D) (1) () (R)
Ans. (C)
Sol.  s-orbital is non directional so wave function will be independent of cos 8,

s-He AfEETHS B B, sUfe a9 %a cos 6 W g1d B

32. For the given orbital in Column 1, the only CORRECT combination for any hydrogen-like species is
@wlerd H§ 148 @ 7 anfded (orbital) & fov fy=fafaa fogad 4 9 O sera=s—wam wlsia
(species) @ o1y dder |gl @O 8

(A) (1) (i) (P) (B) (1) (i) (S) (C) (V) (iv) (R) (D) () (iii) (P)
Ans. (A)
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Sol. For 2s orbital no. of radial nodes = n=f=1 =1

2s Hefe @ fow Bredia Ae & S =n—f=1=1

"I'n.s.m (l'] —

i

g

33. For hydrogen atom, the only CORRECT combination is
eTggIo WA & foy fr=ifeiRaa fawedi § 9 @i9a |8 §a9+ & |
(A) () () (P) (B) () (v) (R) (C) () () (Q) (D) (N () (S)

Ans. (D)
Sol. For 1s orbital ‘' should be independent of 8, also it does not contain any radial node.
1s BE & AU W, 09 Wod gF1 ARy, 9y & U8 ®iE e A 8 w@ar 2

E,_E _3&
E,-E>;_16 4 _ 16 _ 3x36 27
E¢—E, E,_E, _BE, 8x16 32
36 4 36

Answer Q.34, Q.35 and Q.36 by appropriately matching the information given in the three
columns of the following table.

Columns 1, 2 and 3 contain starting materials, reaction conditions, and type of reactions,
respectively.
Column 1 Column 2 Column 3
(I) Toluene (i) NaOH/Br; (P) Condensation
(I} Acetophenone (ii) Bra/hy (Q) Carboxylation
(1) Benzaldehyde {iii) (CH;C0),0/CH;CO0K (R) Substitution
(IV) Phenol (iv) NaOH/CO, (S) Haloform
d & i Tga & I FiaHl 4 Iuee GO F1 IugEd & W gAA Y Ul 34, 35 U9 36 B S
dfo’r |
®iem 1, 2 3R 3 % Hae: IRfFAad uarel, MR savent, iR sffrmel & yar € |
' PBlem-1 | Fler - 2 ' Pl - 3
' () E1gE (Toluene) (i) NaOH/Br; ' (P) ©ig99 (Condensation)
(1) sfEeT+i9 (Acetophenone) | (i) Bra/hv (Q) wratfaeaavo (Carboxylation)
(1) ¥Seserss (Benzaldehyde) | (i) (CH;CO0),0/CH;CO0K | (R) wferemd (Substitution)
" (IV) W=t (Phenol) (iv) NaOH/CO, ' (S) ETeiiEH (Haloform)
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34,

Ans,

Sol.

35.

Ans.

Sol.

36.

Ans.

Sol.

The only CORRECT combination in which the reaction proceeds through radical mechanism is
frifafian feedl § § dad w8l wara+ frad afifba o (radical) ufvan gmr aed &, 2
(A) (V) () (Q) (B) (1) (i) (P) (C) () (i) (R) (D) (1) (i) (R)

(D)

Substitution reaction of toluene takes place through radical mechanism.

ergga # gdrene afafban qad qore faifad grr @l 2

For the synthesis of benzoic acid, the only CORRECT combination is

TEd IR B WIAWT (synthesis) @ oty Fr=feRed fwedt ¥ & Sad |d SAI9T & |
(A) () () (S) (B) (O (iv) (Q) (C) (V) (i) (P) (D) (1) (iv) (R)
(A

Haloform reaction of acetophenane yields benzoic acid.

T ) ST afifhar g1 duiiEd oFa uId BT § |

The only CORRECT combination that gives two different carboxylic acids is
Frefafad Adet § ¥ dad @@ wareH W [ &1 M= seifrfas o o 8, @

(A) (V) (i) (Q) (B) (N (iv) (R) ((GRURUNES)] (D) (1) (i) (P)
(D)

Perkin condensation of benzaldehyde with (CH;CO),0/CH3;COOK yields cis and trans form of cinnamic

acid,

Juifesg®s @ (CH3C0),0/CH,COOK & w12l ufds we=+ fufean & g™ e sva &1 fas qan

T ScaTe uTe e &
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