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CHEMISTRY
SECTION-I

MULTIPLE CORRECT CHOICE TYPE
Q.1 to Q.6 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

1. The compound(s) which generate(s) N
2
 gas upon thermal decomposition below 300°C  is (are)

;kSfxd tks 300°C ds uhps Å"ek vi?kVu gksus ij N
2
 xSl mRiUu djrk (djrs) gS (gSa)

(A) NH
4
NO

3

(B) (NH
4
)

2
Cr

2
O

7

(C) Ba(N
3
)

2

(D) Mg
3
N

2

Ans. B, C

Sol. (A) NH
4
NO

3
N

2
O + 2H

2
O

(B) (NH
4
)

2
 Cr

2
O

7 volcanicReaction

 Cr
2
O

3
+N

2
+H

2
O

(C) Ba (N
3
)

2

 Ba + 3 N
2
 (Extra nitrogen)

(D) Mg
3
 N

2

Does not decompose easily

2. The correct statement(s) regarding the binary transition metal carbonyl compounds is (are) (Atomic numbers:

Fe = 26, Ni = 28)

(A) Total number of valence shell electrons at metal centre in Fe(CO)
5
 or Ni(CO)

4
 is 16

(B) These are predominantly low spin in nature

(C) Metal–carbon bond strengthens when the oxidation state of the metal is lowered

(D) The carbonyl C-O bond weakens when the oxidation state of the metal is increased

f}&vaxh laØe.k /kkrq dkcksZfuy ;kSfxdksa (binary transition metal carbonyl compounds) ds ckjs esa lgh izdFku gS (gSA)

(ijek.kq Øekd % Fe = 26, Ni = 28)

(A) Fe(CO)
5
 ;k Ni(CO)

4
 eas /kkrq dsUna ds la;kstdrk d{kk ds bysDVªkukas dh laiw.kZ la[;k   16 gSA

(B) ;s eq[; :i ls fuEu izpØ.k LoHkko ds gksrs gSA

(C) tc /kkrq dh vkWDlhdj.k voLFkk de dh tkrh gS]rc /kkrq dkcZu vkca/k izcy gksrk gSA

(D) tc  /kkrq dh vkWDlhdj.k dh voLFkk c<k;h tkrh gS] rc dkcksZfuy  C-O  vkac/k nqcZy gksrk gSA

Ans. B, C

Sol. Fe CO

OC

OC

CO

CO

Fe 
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18 e  in valence shell

Ni

COOC

CO

CO

 Ni 

18 e  in valency sheet

(B)  Both complex are predominanty low spin (w.r.t. isolated metal)
(C) On decreasing oxidation state of metal, donating tendency of metal (M Co) will increase there for
M Co bond strength increases
(D) On increasing oxidation state of metal donating tendency of metal (M Co)  will decrease there for
M Co bond stength increases (According to synergic bonding)

3. Based on the compounds of group 15 elements, the correct statement(s) is (are)

(A*) Bi
2
O

5
 is more basic than N

2
O

5

(B*) NF
3
 is more covalent than BiF

3

(C*) PH
3
 boils at lower temperature than NH

3

(D) The N-N single bond is stronger than the P-P single bond

oxZ 15  ds rRoksa ds ;kSfxdksa ds vk/kkj ij lgh izdFku gS (gSa)

(A) Bi
2
O

5
 ,N

2
O

5 
;s T;knk {kkjdh; gSA

(B) NF
3
, BiF

3 
ls T;knk lagla;kstd gSA

(C) PH
3
, NH

3 
ls fuEkz rkieku ij mcyrk gSA

(D) ,dy N–N ca/k] ,dy P-P  ca/k ls vf/kd izcy gSA

Sol. (A) Bsic nature :- Bi
2
O

5
 [on moving down the group metallic characterand Basic nature of oxide ]

(B) Covalent nature : NF
3
>Bif

3
 [EN difference |EN

F
–EN

N
|<|EN

F
–EN

Bi
]

(C) Boiling point : NH
3
>PH

3
[H–bonding in NH

3
]

(D) P–P single bond is more stronger than N – N [due to greater electronic Clectranic repulsion in 
..
N –

..
N

single bond]

4. In the following reaction sequence, the correct structure(s) of X is (are)

fuEufyf[kr vfHkfØ;k vuqØe esa X dh lgh lajpuk  (lajpuk,W) gS (gSaA)

X 
3 2

2

3 2

(1)PBr ,Et O

(2) Nal,Me CO
(3) NaN ,HCONMe


Me N3

enantiomerically pure

X 
3 2

2

3 2

(1)PBr ,Et O

(2) Nal,Me CO
(3) NaN ,HCONMe



Me N3

(enantiomerically pure)
,suSfUVvksejh; ’kq)
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(A) 
Me OH

(B*) 
Me OH

(C) 
Me OH

(D) 
Me OH

Sol.

Me BrMe OH Me I
3

2 N

PBr

Et O(S 2)


N

Nal

Acetone
(S 2)



NaN (DMF) (S 2)3 N

Me N3

5. The reaction(s) leading to the formation of 1,3,5-trimethylbenzene is (are)

vfHkfØ;k (vfHkfØ;k,W) tks 1,3,5-VªkbZesfFkycasthu  dh jpuk djrh gS  (gSaA)

(A*) 

O

 2 4Conc. H SO




(B*) Me                   H 
heated iron tube

873 K


             Me                   H
heated iron tube

873 K


rIr yksg ufydk

(C) 

OO

O

2

3

1) Br ,NaOH

2) H O

3) Sodalime,






(D*) 

CHO

CHOO CH

Zn/Hg,HCl
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Sol. (A) H C3

CH3

O
2 4Conc H SO /Heat

CH3

CH3H C3

(B) H C3 CH  Heated Iron tube/873 K   

CH3

CH3H C3

(C) 

OO

O

HOOC COOH

COOH

2

3

(1)Br NaOH

(2)H O (3)Soda lime




(D) 

O

O

O Zn, Hg, /HCl

CH3

CH3H C3

6. A reversible cyclic process for an ideal gas is shown below. Here, P, V, and T are pressure,volume and

temperature, respectively. The thermodynamic parameters q, w, H and U are heat, work, enthalpy and internal

energy, respectively.

Temperature (T)

V
ol

um
e(

V
)

A(P ,V ,T )1 1 1 C(P ,V ,T )2 1 2

B(P ,V ,T )2 2 1

The correct options (s) is are

(A) q
AC

 = U
BC 

and w
AB

  = P
2
(V

2
 – V

1
)

(B*) w
BC

 =P
2 
(V

2
–V

1
) and q

BC
  = H

AC

(C*) H
CA

 <  U
CA 

and q
AC

  = U
BC

(D) q
BC

 = H
AC 

and H
CA

  >U
CA
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,d vkn'kZ xSLk ds fy, ,d mRØe.kh; pØh; izØe (reversible cyclic process) uhps vkd`fr esa fn[kk;k x;k gSA ;gkW

P, V rFkk T  Øe'k% nkc vk;ru vkSj rkieku gSA Å"ekxfrd izkpy q, w, H rFkk U  vkSj Øe'k% Å"ek] dk;Z],UFkSYih vkSj

vkarfjd ÅtkZ gSA

Temperature (T)

V
ol

um
e(

V
)

A(P ,V ,T )1 1 1 C(P ,V ,T )2 1 2

B(P ,V ,T )2 2 1

lgh fodYi gS (gSa)

(A) q
AC

 = U
BC 

rFkk w
AB

  = P
2
(V

2
 – V

1
)

(B*) w
BC

 =P
2 
(V

2
–V

1
) rFkk q

BC
  = H

AC

(C*) H
CA

 <  U
CA 

rFkk q
AC

  = U
BC

(D) q
BC

 = H
AC
rFkk H

CA
  >U

CA

Sol. AC   isochoric process

AB   isothermal process

BC   isobaric process

  qAC = U
AC

 = nCv,m(T
2
 – TT

1
) = U

BC

  WW
AB

 = –nRT
1
 

2

1

V
n

V

 
 
 



  W
BC

 = –P
2
(V

1
 – V

2
) = P

2
(V

2
 – V

1
)

  q
BC

 = H
BC

 = nC
P,m

(T
2
 – TT

1
) = H

AC

  H
CA

 = nC
P,m

(T
1
 – TT

2
)

  U
CA

 = nC
V,m

(T
1
 – TT

2
)

H
CA

 < U
CA

 since both are negative (T
1
 < T

2
)
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SECTION-II
INTEGER TYPE QUESTIONS

This section contains EIGHT (08) questions Q.7 to Q.14. The answer to each question is a

NUMERICAL VALUE.

For each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to

the second decimal place; e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) using the mouse and the on-

screen virtual numeric keypad in the place designated to enter the answer.

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 If ONLY the correct numerical value is entered as answer.

Zero Marks : 0 In all other cases.

7. Among the species given below, the total number of diamagnetic species is ___.

H atom, NO
2
 monomer, 2O  (superoxide), dimeric sulphur in vapour phase,

Mn
3
O

4
, (NH

4
)

2
[FeCl

4
], (NH

4
)

2
[NiCl

4
], K

2
MnO

4
, K

2
CrO

4

uhps fn;s x;s Lihf'kt  eas ls izfrpqEcdh; Lih'kht dh laiw.kZ la[;k gSA

H ijek.kq, NO
2
 ,dyd, 2O  lwij vkWDlkbM] ok"i voLFkk esa f}ruf;r lYQj

Mn
3
O

4
, (NH

4
)

2
[FeCl

4
], (NH

4
)

2
[NiCl

4
], K

2
MnO

4
, K

2
CrO

4

Ans. 1

Sol. * H-atom = 
1

1s1 Paramagnetic

* NO
2
 = N

O O
odd electron species Paramagnetic

* O
2
– (superoxide) = One unpaired electrons in * M.O. Paramagnetic

* S
2
 (in vapour phase) = same as O

2
, two unpaired e– s are present in * M.O. Paramagnetic

* 
2 4

3 4 2Mn O 2MnO . MnO
 

 Paramagnetic

* (NH
4
)

2
[FeCl

4
]  = Fe+2 = 3d6 4s0

sp  - hybridisation
3

Cl Cl Cl Cl Paramagnetic

* 2 4K MnO 2K

O

O
O

O

Mn  6 1,Mn Ar 3d  Paramagnetic

* 2 4K CrO 2K

O

O
O

O
Cr  6 0,Cr Ar 3d  Diamagnetic
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8. The ammonia prepared by treating ammonium sulphate with calcium hydroxide is completely used by NiCl
2
.6H

2
O

to form a stable coordination compound. Assume that both the reactions are 100% complete. If 1584 g of

ammonium sulphate and 952 g of NiCl
2
.6H

2
O are used in the preparation, the combined weight (in grams) of

gypsum and the nickelammonia coordination compound thus produced is ____.

(Atomic weights in g mol–1: H = 1, N = 14, O = 16, S = 32, Cl = 35.5, Ca = 40, Ni = 59)

veksfu;e lYQsV dh dSfY'k;e gkbMªksDLkkbM ds lkFk foospu djds cuk;s x;s veksfu;k dks NiCl
2
.6H

2
O }kjk iwjh rjg ls

,d fLFkj milg;kastd ;kSfxd cukus esa mi;ksx fd;k x;kA ekfu;s fd nksuksa vfHkfØ;k,W 100%iw.kZ gSA;fn 1584 g veksfu;ke

lYQsV vkSj 952 g NiCl
2
.6H

2
O bl fojpu esa mis;ksx fd;s x;s gSa rks bl izdkj mRikfnr ftIle vkSj fudy veksfu;k

milgla;kstd ;kSfxd dk la;qDr Hkkj  (Combined weight) (xzke eas )____gSA

(ijek.kq Hkkj g mol–1 eas: H = 1, N = 14, O = 16, S = 32, Cl = 35.5, Ca = 40, Ni = 59)

Ans. 2992

Sol.    4 4 4 2 32 2
gypsum(M 172) 24mole1584 g
12mol12mol

NH SO Ca OH CaSO .2H O 2NH




  

2 2 3 3 6 2 2
952g 4mol 24mol (M 232)

4 mol

NiCl .6H O 6NH [Ni(NH ) ]Cl 6H O
 

  

Total mass = 12 × 172 + 4 × 232 = 2992 g

9. Consider an ionic solid MX with NaCl structure. Construct a new structure (Z) whose unit cell is constructed

from the unit cell of MX following the sequential instructions given below. Neglect the charge balance.

(i) Remove all the anions (X) except the central one

(ii) Replace all the face centered cations (M) by anions (X)

(iii) Remove all the corner cations (M)

(iv) Replace the central anion (X) with cation (M)

The value of 
number of anions

number of cations

 
  

 in Z is ____

NaCl lajpuk ds ,d vk;fud Bksl MX ij fopkj djsaA ,d u;h lajpuk (Z) dk fuekZ.k djsa ftldh ,dd dksf"Bdk dk

fuekZ.k MX dh ,dd dksf"Bdk ls uhps nh x;ha vuqØfed vuqns'kksa ds vuqlj.k }kjk fd;k x;k gSA pktZ larqyu dh mis{kk djsaA

(i) dsUnz okys dks NksM+ dj lHkh _.kk;uksa (X) dks gVk;saA

(ii) lHkh Qyd&dsfUnzr /kuk;uksa (M) dks _.kk;uksa (X) ls cnysaA

(iii) lHkh dksuksa ls /kuk;uksa (M) dks gVk;sa

(iv) dsUnzh; _.kk;u (X) dks /kuk;u (M) ls cnysa Z esa  
 
 
 

_.kk;uk sa dh la[;k  

/kuk;uk sa dh la[;k  
 dk eku gSA

Ans. 3
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Sol. As per given information cation form FCC lattice and anion occupy all the octahedral void.

So M+ X– and Formula is MX

4 ion 4 ion

After step I 4 ion 1 ion

After step II 1 ion 4 ion

After step III 0 ion 4 ion

After step IV 1 ion 3 ion

So ratio of 
No.of anion 3

No.of cation 1


10. For the electrochemical cell,

Mg(s) | Mg2+ (aq, 1 M) || Cu2+ (aq, 1 M) | Cu(s)

the standard emf of the cell is 2.70 V at 300 K. When the concentration of Mg2+ is changed to x M, the cell

potential changes to 2.67 V at 300 K. The value of x is ____.

 (given,  
F

R
=  11500 K VV–1, where F is the faraday constant and R  is the gas constant,ln(10) = 2.30)

oS|qrjklk;fud lsy

Mg(s) | Mg2+ (aq, 1 M) || Cu2+ (aq, 1 M) | Cu(s)

ds fy, 300 K ij rsy dk ekud emf  2.70 V gSA tc Mg2+ dh lkanzrk x M esa ifjofrZr dh x;h]rc 300 K ij lsy foHko

2.67 V eas ifjofrZr gks tkrk gSA x  dk eku ____gSA

 (fn;k x;k gS,  
F

R
=  11500 K VV–1, tgkW F  QSjkMsa fLFkjkad vkSj R  xSl fLFkjakd gS ln(10) = 2.30)

Ans. 10

Sol. Mg  Mg2+ + 2e–

Cu2+ + 2e–  Cu

Mg + Cu2+ Mg  Mg2+ + Cu

E = 2.67 = 2.7 – 
RT x

n
nF 1


0.03 
300

nx
2x11500

 

2.3 nx 

X = 10

11. A closed tank has two compartments A and B, both filled with oxygen (assumed to be ideal gas). The

partition separating the two compartments is fixed and is a perfect heat insulator (Figure 1). If the old partition

is replaced by a new partition which can slide and conduct heat but does NOT allow the gas to leak across

(Figure 2), the volume (in m3) of the compartment A after the system attains equilibrium is ____.

,d can Vadh dsa A rFkk B nks d{k gS, nksuksa vkWDlhtu (vkn'kZ xSl ekuk x;k gSA) nksukas d{kksa dks vyx djus okyk foHkkTkd

fLFkj gS vkSj og ifjiw.kZ Å"ekjks/kh gSA(Figure 1).  ;fn iqjkus foHkktd dks u, foHkktd ls izfrLFkkfir fd;k tk;s] tks

fQly ldrk gS rFkk Å"ekokgd gS] ijUrq xSl dks vkj ikj fjlus  ugha nsrk gS (Figure 2) rks fudk; ds lkE;koLFkk eas

igqWpus ij d{k A dk vk;ru (m3 eas)  ____ gSA
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1m , 5 bar,
400 K

A

3

3m , 1 bar,  300 K
B

3

Figure -1

A B

Figure -2

Sol.
1m , 5 bar,

400 K
A

3

3m , 1 bar,  300 K
B

3

Finally, P
A
 = P

B
also T

A
 = T

B

So 
A A

B B

n V

n V


A

B

5
V400R

3 V
300R

     A

B

V 5

V 4
     

A

5 20
V 4 2.22

9 9
   

12. Liquids A and B form ideal solution over the entire range of composition. At temperature T, equimolar binary

solution of liquids A and B has vapour pressure 45 Torr. At the same temperature, a new solution of A and B

having mole fractions x
A
 and x

B
, respectively, has vapour pressure of 22.5 Torr. The value of  x

A
/ x

B
, in the new

solution is ____.

(given that the vapour pressure of pure liquid A is 20 Torr at temperature T)

nzo A rFkk B  la;kstu ds laiw.kZ ijkl eas vkn'kZ foy;u cukrs gSA T rkieku ij]nzo A rFkk B ds leeksyj f}vaxh foy;u dk

ok"i nkc 45 Torr gSA blh rki ij] nzo A rFkk B ds Øe'k% x
A
 rFkk x

B 
eksyva'k okys u, foy;u dk ok"i nkc 22.5 Torr gSA

u, foy;u eas x
A
/ x

B 
dk eku ____ gSA

(fn;k x;k gS fd 'kq} nzo A  dk rkieku T  ij ok"i nkc 20Torr gS)

Ans. 19

Sol. p
T
 = pO

A
X

A
 + pO

B
X

B

45 = 20 (0.5) + PO
B
 (0.5)

PO
B
 = 70

22.5 = 20 X
A
 + 70 (1–X

A
)

50X
A
 = 47.5

A

B

A

B

4.75
X 0.95

5

X 0.05

X
19

X

 




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13. The solubility of a salt of weak acid (AB) at pH = 3 is Y × 10–3 mol L–1. The value of Y is ____.

(Given that the value of solubility product of AB (K
sp

) = 2×10–10 and the value of ionization constant of HB

(K

= 1×10–8)

pH 3 ij nqcZy vEy (AB) ds yo.k dh foys;rk Y × 10–3 mol L–1 gSA Y dk eku ____ gSA

(fn;k x;k gS  AB ds foys;rk xq.kuQy dk eku  (K
sp

) = 2×10–10  vkSj HB  ds vk;uu fLFkjakd dk eku

(K

= 1×10–8)

Ans. 4.47

Sol. solubility AB        A  + B
x x x–y

2 ×10–10 = x(x – y) ...........(1)

B– + H+       HB

(x – y) 10–3       y

8

3

y
10

(x y)10




5y
10

x y




x – y = 10–5 y ...........(2)

From (1) & (2)

2 × 10–10 = x2 – 2 × 10–5

x2 = 2 × 10–5

3x 20 10 

34.47 10 

OR

3
10 5 3

sp 8
a

H 10
S K 1 2 10 1 2 10 4.47 10 M

K 10

 
  



                  


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14. The plot given below shows P - T curves (where P is the pressure and T is the temperature) for two solvents

X and Y and isomolal solutions of NaCl in these solvents. NaCl completely dissociates in both the solvents.

uhps fn;k x;k vkjs[k nks foyk;dksa X vkSj Y rFkk bu foyk;dksa eas NaCl ds leeksyy foy;u dk  P -T oØ gS (tgk¡ P nkc

gS rFkk T rkieku gSA) fn[kkrk gSA NaCl bu nksuksa foyk;dksa esa iw.kZr;k fo;ksftr gksrk gSA

760

1 2 3 4

1. solvent X

2. solution of NaCl in solvent X

3. solvent Y

4. solution of NaCl in solvent Y

Temperature (K)

3
6
0

3
6
2

3
6
7

3
6
8

P
re

ss
u
re

 (
m

m
H

g
)

760

1 2 3 4

1. X

2.  X NaCl 

3.  Y

4.  Y

foyk;d 

foyk;d esa dk foy;u

foyk;d

foyk;d esa dk foy;u NaCl 

Temperature (K)

3
6
0

3
6
2

3
6
7

3
6
8

P
re

ss
u
re

 (
m

m
H

g
)

On addition of equal number of moles of a non-volatile solute S in equal amount (in kg) of these solvents,
the elevation of boiling point of solvent X is three times that of solvent Y. Solute S is known to undergo
dimerization in these solvents. If the degree of dimerization is 0.7 in solvent Y, the degree of dimerization
in solvent X is ____.

,d vok"i'khy foys; S ds leku eksyksa dh la[;k dks bu foyk;dksa dh leku ek=kk esa Mkyus ij foyk;d X dk DoFkukad

mUu;u foyk;d Y ls rhu xq.kk gSA foys; S dk bu foyk;dksa eas f}ydhdj.k gks tkrk gSA ;fn foyk;d Y eas f}ydhdj.k dh

ek=kk 0.7 gS rks foyk;d X eas f}ydhdj.k dh ek=kk  ____gSA

Ans. 0.05
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Sol. 2 = 2 (K
b
)

x
 m

1 = 2 (K
b
)

y
 m

b x

b y

(k )
2

(k )


b x b x(T ) 1 (K ) m
2

 
   

 
 …(1)

b x

b y

( T )
3

( T )






b y b y

0.7
(T ) 1 (K ) m

2

 
   

 
 …(2)

On taking the ratio of eq. no. (1) & (2)

1
23 2

0.65




  

1 1.5 0.65
2


  

0.05 

SECTION-III
PARAGRAPH TYPE QUESTIONS

Q.15 to Q.18 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

This section contains TWO (02) paragraphs. Based on each paragraph, there are TWO (02) questions.
Each question has FOUR options. ONLY ONE of these four options corresponds to the correct answer.
For each question, choose the option corresponding to the correct answer.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3   If ONLY the correct option is chosen.
Zero Marks : 0   If none of the options is chosen (i.e. the question is unanswered).

Negative Marks :-1  In all other cases.

PARAGRAPH “X” [15-16]

Treatment of benzene with CO/HCl in the presence of anhydrous AlCl
3
/CuCl followed by reaction with Ac

2
O/

NaOAc gives compound X as the major product. Compound X upon reaction with Br
2
/Na

2
CO

3
, followed by

heating at 473 K with moist KOH furnishes Y as the major product. Reaction of X with H
2
/Pd-C, followed by

H
3
PO

4
 treatment gives Z as the major product.

(There are two questions based on PARAGRAPH “X”, the question given below is one of them)

futZYk AlCl
3
/CuCl dh mifLFkfr eas csathu ds CO/HCl ds lkFk foospu ds i'pkr  Ac

2
O/NaOAc  dh vfHkfØ;k]

;kSfxd X  ,d eq[; mRikn ds :i esa nsrh gSA ;kSfxd X, Br
2
/Na

2
CO

3 
ds lkFk vfHkfØ;k ds i'pkr Hkhxs KOH ds lkFk

473 ij xeZ djus ij Y eq[; mRikn ds :i esa nsrk gSA X dh H
2
/Pd-C ds lkFk vfHkfØ;k ds i'pkRk H

3
PO

4
 dk foospu

eq[; mRIkkn ds :i esa Z nsrk gS

(vuqPNsn  “X” in nks iz'u vk/kkfjr gSa uhps fn;k x;k iz'u muesa ls ,d gSA)
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Q.15 The compound Y is

;kSfxd Y gSA

(A)  

COBr

(B) 

OH

O

Br

HO

(C*) (D) 

Br

COBr

Br

Ans. C

Sol.

O

OH

Br /Na CO2 2 3CH COONa3

(CH CO) O3 2

CO/HCl

AlCl /CuCl3

CH

O

CH – CH – C – O

Br

O

CH = CH – Br

x

Moist KOH

473 K

Q.16 ;kSfxd Z gSA

(A*) 

O

(B) 

O

(C) 

O

OH

(D) 

Ans. A

Sol.

C CH=CH–C
O

H

O

OH H /Pd2

H PO /3 4 

CH –CH2 2–C
O

OH

O

CH2

CH2

CH COONa3

(CH CO) O3 2
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PARAGRAPH “A” [17-18]

An organic acid P (C
11

H
12

O
2
) can easily be oxidized to a dibasic acid which reacts with ethylene glycol to

produce a polymer dacron. Upon ozonolysis, P gives an aliphatic ketone as one of the products. P undergoes

the following reaction sequences to furnish R via Q. The compound P also undergoes another set of reactions

to produce S.

,d dkcZfud vEy P (C
11

H
12

O
2
) dk vklkuh ls f}{kkjhdh; vEy (dibasic acid) esa vkWDlhdj.k fd;k tk ldrk gS] tks

,fFkyhu Xykbdksy ds lkFk vfHkfØ;k djus ij cgqyd MsØksu (dacron) mRikfnr djrk gSA vkstksuksfyfll gksus ij P ,d

,sfyQSfVd dhVksu] ,d mRikn ds :i esa nsrk gSA P fuEufyf[kr vfHkfØ;k vuqØeksa esa  Q cukdj  R  nsrk gSA ;kSfxd P  nqljh

vfHkfØ;kvksa dss leqPp; ls Hkh gksdj S mRikfnr djrk gSA

S

2

3

2

3

2

1)H /Pd C
2)NH /
3)Br / NaOH

4)CHCl ,KOH,
5)H /Pd C







  P

2

2

2

4

1)H /Pd C
2)SOCl

3)MeMgBr,CdCl
4)NaBH



 Q
2

2

3

1)HCl
2)Mg/Et O

3)CO (dry ice

4)H O

 R

(There are two questions based on PARAGRAPH “A”, the question given below is one of them)

(vuqPNsn  “A” ij nks iz'u vk/kkfjr gSa] uhps fn;k x;k iz'u muesa ls ,d gSA)

Q.17 The compound R is

;kSfxd R gSA

(A*) CO H2 (B) 

HO C2

(C) 

CO H2

(D) 

CO H2

Ans. A

Sol.

O OH

CH3

H3C

P

2

2

2

4

1.H /Pd C
2. SOCl

3.MeMgBr, CdCl
4.NaBH





HO

CH3

CH3

H3C

Q

2

2

3

1.HCl
2.Mg/Et O

3.CO (dry ice)

4.H O



OH

CH3

H3C

H3C

Q

O



Matrix
JEE Academy

PAPER-IJEE Advanced - 2018

15MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in

Q.18 The compound S is

;kSfxd S gSA

(A) 

NH2

(B) 

HN

(C) NH2 (D) 
H
N

Ans. B

Sol.

COOH

CH3

CH

C

H3C

CONH2

CH3

CH2

CH

H3C

COOH

CH3

CH2

CH
H3C

NH2

CH3

CH2

CH

H3C

NC

CH3

CH2

CH

H3C

NH–CH3

CH3

CH2

CH

H3C

LiAlH /Et O4 2

CHCl /KOH3(Carbylamine reaction)

(Hoffmann bromide)

NH /3 
KOH / Br2H2/Ni


