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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 correct option(s) regarding the complex [Co(en)(NH
3
)

3
(H

2
O)]3+ (en = H

2
NCH

2
CH

2
NH

2
) is (are)

(A*) It has two geometrical isomers

(B*) It will have three geometrical isomers if bidentate ‘en’ is replaced by two cyanide ligands

(C) It is paramagnetic

(D*) It absorbs light at longer wavelength as compared to [Co(en)(NH
3
)

4
]3+

ladqy [Co(en)(NH
3
)

3
(H

2
O)]3+ (en = H

2
NCH

2
CH

2
NH

2
)ds fo"k; esa lgh fodYi gS ¼gSa½

(A*) blds nks T;kferh; leko;o gksrs gSA

(B*) blds rhu T;kferh; leko;o gksaxs ;fn f}narqj ‘en’ dks nks lk;ukbM fyxUMksa ls cnyk tk,

(C) ;g vuqpqEcdh; gSA

(D*) ;g [Co(en)(NH
3
)

4
]3+ dh rqyuk esa yach rjax nS/;Z dk izdk'k vo'kksf"kr djrk gSA

Sol. (A) 

NH3

NH3

NH3

H2O

Co
N

N

Cis Isomer

NH3

NH3

NH3

OH2

Co
N

N

Trans Isomer

(B) Compound [Co(CN)
2
(NH

3
)

3
H

2
O]2+

NH3

NH3

NH3

Co
NC

Cis Isomer

NC
OH2

NH3

NH3

NH3

OH2

Co

Trans Isomer

NC

NC

NH3

NH3

NH3

H2O
Co

CN

Trans Isomer

NC

(C) [Co(en)(NH
3
)

3
(H

2
O)]3+ is diamagnetic

Species (CO3+ d6, n = 0)

(D) 
0 
: [Co(en)(NH

3
)

3
(H

2
O)]3+ < [Co(en)(NH

3
)

4
]3+  and 0

absorbed

hc
 



2. The correct option(s) to distinguish nitrate salts of Mn2+ and Cu2+ taken separately is (are)

(A) Mn2+ shows the characteristic green colour in the flame test

(B*) Only Cu2+ shows the formation of precipitate by passing H
2
S in acidic medium

(C) Only Mn2+ shows the formation of precipitate by passing H
2
S in faintly basic medium

(D*) Cu2+/Cu has higher reduction potential than Mn2+/Mn (measured under similar conditions)

vyx ls fy, x, Mn2+ rFkk Cu2+ ds ukbVªsV yo.kksa ds foHksnu ds fy, lgh fodYi gS (gSaA)

(A) Tokyk ijh{k.k esa  Mn2+ vfHky{kf.kd gjk jax fn[kkrk gSA

(B*) vEyh; ek/;e esa H
2
S izokfgr djus ij dsoy  Cu2+ vo{ksi dk cuuk fn[kkrk gSA

(C) gYds {kkjdh; ek/;e eas H
2
S izokfgr djus ij dsoy Mn2+ vo{ksi dk cuuk fn[kkrk gSA

(D*) Cu2+/Cu dk vip;u foHko Mn2+/Mn ls mPprj gS (le:i voLFkk ij ekik x;k)

Sol. (A) Cu+2 shows the  characteristic green colour in the flame test (Not Mn+2)
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(B) By passing H
2
S/H+ Only Ist and IInd group cations will precipitate

(C) By passing H
2
S/OH– Ist ,IInd, IIIrd and IVth (Cu+2 & Mn+2 both) group cations will precipitate

(D) Redn potential 2 2

0 0

Cu /Cu Mn /Mn
E E 

3. Aniline reacts with mixed acid (conc. HNO
3
 and conc. H

2
SO

4
) at 288 K to give P (51 %), Q (47%) and

R (2%). The major product(s) of the following reaction sequence is (are)

,sfufyu feJ vEy (lkUnz HNO
3
 rFkk lkUnz H

2
SO

4
) ds lkFk 288 K ij vfHkfØ;k djds P (51 %), Q (47%)  vkSj  R

(2%) nsrk gSA fuEufyf[kr vfHkfØ;k vuqØeksa dk (dsa) eq[; mRikn  (major product(s)) gSA(gSa)

R 

2

2 3 2

3

2

1)Ac O, pyridine
2)Br ,CH CO H

3)H O
4)NaNO ,HCl/273 278K
5)EtOH,






  S 2 2

2

3 2

1)Sn/HCl
2)Br /H O(excess)

3)NaNO ,HCl/273 278K
4)H PO


  major product(s)

(A) 

Br

Br

Br

Br

(B) 

Br

Br

Br

Br
(C) 

Br

BrBr

(D*) 

Br

Br

Br

Br

Sol.

NH2

3 2 4HNO H SO

NH2

NO2

(2%)

NH2

NO2 2AC O

Py


NO2

NH–C–CH3

O
||

2 3 2Br /CH CO H
 NO2

NH–C–CH3

O
||

Br
H O3



   

NO2

Br

Sn +HCl  

Et OH


 NO2

N C2 l

Br



2NaNO

HCl
0 5ºC

 NO2

NH2

Br

    

NH2

Br

Br /H O2 2

(excess)
NH2

Br
BrBr

Br

NaNO  + HC2 l
0–5ºC

N2

Br
BrBr

Br

Cl


H PO3 2

Br
BrBr

Br
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4. The Fischer presentation of D-glucose is given below.

D-Xywdksl dk fQ'kj izLrqrhdj.k uhps fn;k x;k gSA

CHO
H OH

OH

OH

H

H

HO

CH OH2

H

D-glucose

-L-glucopyranose is (are)

-L-XywdksikbjSuksl dh lgh lajpuk gS  (gSA)

(A) 

O
OHHO

HOH
H H

H

H

OH

CH OH2

(B) 

O
OHHO

HH
H H

H

OH

CH OH2

OH

(C) 

O
OH

HO HO

H

H

H

H

H

OH

CH OH2

(D*) 

O

OH

HO

HOH
H

H

H

H

OH

CH OH2

Sol.

CH = O
H OH

OH

OH

H

H

HO

CH OH2

H

D-glucose -D-glucopyranose

OH

OH

OH

H
OH

OH

O

       

O

OH

HO

HOH
H

H

H

H

OH

CH OH2

-L-glucopyranose
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5. For a first order reaction A(g) 2B(g) + C(g) at constant volume and 300 K, the total pressure at the

beginning (t = 0) and at time t are P
0
 and P

t
, respectively. Initially, only A is present with concentration

[A]
0
, and t

1/3
 is the time required for the partial pressure of  A to reach 1/3rd of its initial value. The

correct option(s) is (are)  (Assume that all these gases behave as ideal gases)

fLFkj vk;ru ,oa 300 K ij ,d izFke dksfV dh vfHkfØ;k A(g) 2B(g) + C(g) ds fy, , izkjEHk (t = 0) vkSj le; t ij

laiw.kZ nkc Øe'k% P
0
 vkSj P

t 
gSaA 'kq: esa flQZ A [A]

0 
lkUnzrk ds lkFk mifLFkr gS vkSj A ds vkaf'kd nkc dks izkjafHkd ewY; ds 1/

3 rd igqpus dk le; t
1/3

 gSA lgh fodYi gS (gSa) (eku ys fd ;s lkjh xSlsa vkn'kZ xSlksa tSlk O;ogkj djrh gSa)

(A*) 

Time

ln
(3

P
 –

 P
0

t)

(B) 

[A]0

t 1
/3

(C) 

Time

ln
(P

 –
 P

)
0

t

(D*) 

R
at

e 
co

n
st

an
t

[A]0

Sol. A(g) 
First Order  2B(g) + C(g) V = constant, T = 300 K

t = 0 P
0

t = t
1/3

 
0

0

2P
P

3

 
  

04P

3
02P

3

= 
0P

3

t = t P
0
 – x 2x x

So, P
t
 = P

0
– x + 2x + x = P

0
 + 2x

or 2x = P
t
 – P

0

 t = 
1

k
 ln  

0

0

P

P x

Or 
1

t
K

  ln  
0

t 0
0

P

P P
P

2

 
 
 

  
 

 = 
1

k
 ln 

0

0 t 0

2P

2P P P 

Or Kt = ln 
0

0 t

2P

3P P ,   Kt = ln 2P
0
 – ln (3P

0
–P

t
)

Or ln (3P
0
 – P

t
) = –Kt + ln 2P

0

Graph between ln(3P
0
 – P

t
) vs 't' is a straight line with negative slope.

So (A) is correct option.
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t
1/3

 = 
1

k
 ln  

0

0

P 1

P / 3 K
 It is independent of initial concentration.

So (B) is wrong option.
As rate constant is a constant quantity and independent of initial concentration.

So Graph (D) is correct.

6. For a reaction, AP, the plots of [A] and [P] with time at temperatures TT
1
 and T

2
 are

given below.

vfHkfØ;k, AP  ds fy,] [A] rFkk [P] ds le; ds lkFk rkiekUk T
1
 rFkk T

2
 ij vkYks[k uhps fn;s x;s gS &

Time

T1

T2

5

10

Time

T1

T2

5

10

If T
2
 > T

1
, the correct statement(s) is (are) (Assume H  and S  are independent of temperature and

ratio of lnK at T
1
 to lnK at T

2
 is greater than T

2
/T

1 . 
Here H,S,G  and K  are enthalpy, entropy, Gibbs

energy and equilibrium constant, respectively.)

;fn T
2
 > T

1
 gS rks lgh izdFkUk gS &

( H  rFkk S  dks rkiekUk fuHkZjrk ls Lora=k ekfUk;s vkSj T
1
 ij ln K rFkk T

2
 ij ln (K) dk vuqikr T

2
/T

1

ls vf/kd gSA ;gka H, S, G rFkk K Øe'k% ,UFkSYih, ,UVªkWih, fxCt ÅtkZ vkSj lkE;koLFkk fLFkjkad gS)

(A*) O, S O    H

(B) O, H O    G

(C*) O, S O    G

(D) O, S O    G

Sol. As temperature increases concentration of product decreases so reaction is exothermic H° < 0

1

2

T

T

n K
1

n K




   n
1TK  > n

2TK , So  
1TK  > 

2TK

Also, 
1

2

T 2

T 1

n K T

n K T






or T
1

n
1TK  >  TT

2
 n

2TK  > –R TT
1

n  
1TK  <–R TT

2
 n

2TK

or
1 2T TG G   

or 1 2H T S H T S          

1 2T TG G    since as temperature increases G increases this is possible only when S° < 0
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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. The total number of compounds having at least one bridging oxo group among the molecules given

below is ____

uhps fn;s x;s v.kqvksa esa ls] de ls de ,d lsrqca/k vkWDlks lewg okYks ;kSfxdksa dh dqYk ____ la[;k gS &
N

2
O

3
, N

2
O

5
, P

4
O

6
, P

4
O

7
, H

4
P

2
O

5
, H

5
P

3
O

10
, H

2
S

2
O

3
, H

2
S

2
O

5

Sol. 5 Or 6

N O =   O=N–N2 3

O. . 
. . 

. . 
. . 
. . 
O
. . 
. . ..  O

. . 

. . O
. . 
. . O

. . 

. . 
N
. . 

N
. . 

O

O
NN O2 5    = N

O

O

O

P O4 6    =

O
. . 
. . O

. . 

. . 
O
. . 
. . 

O
. . 
. . O

. . 

. . 

O..  ..  

P ..  P..  

P
. . 

P. . 

P O4 7    =

O
. . 
. . O

. . 

. . 
O
. . 
. . 

O
. . 
. . O

. . 

. . 

O..  ..  

P=OP..  

P
. . 

P. . 

PH P4 2O5    = P

O O

OH OH
O HH
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PH P =5 3O10    P

O O

OH OH
O OHO

P

O

OH
OH

SH S =2 2O3    

S

O
OHHO

HO–S–S–OHH S =2 2O5    

O

O

O

. . 

8. Galena (an ore) is partially oxidized by passing air through it at high temperature. After some time, the

passage of air is stopped, but the heating is continued in a closed furnace such that the contents undergo

self-reduction. The weight (in kg) of Pb produced per kg of O
2
 consumed is ____.

(Atomic weights in g mol–1: O = 16, S = 32, Pb = 207)

mPp rkieku ij gok ds izokg ls xysuk dk vkaf'kd vkWDlhdj.k gksrk gS dqN le; ckn gok dk izokg can dj fn;k x;k] fdUrq

can HkV~Vh dks xje djuk pkyq j[kk x;k rkfd varoZLrqvksa dk Lo;a vip;u gksA O
2
 dsa izfr kg xzg.k ij mRikfnr Pb  dk  (kgeas)

Hkkj gS ____A

(ijek.kq Hkkj g mol–1 es: O = 16, S = 32, Pb = 207)

Ans. 6.47 Kg

Sol. PbS + O
2
    Pb + SO

2

Mole of O
2
 = 

310

32

Moles of Pb formed = 
310

32

Mass of Pb formed =  
310

207 6468.75
32

  gm

 = 6.46875 kg

= 6.47 kg

9. To measure the quantity of MnCl
2
 dissolved in an aqueous solution, it was completely converted to

KMnO
4
 using the reaction,

MnCl
2
 + K

2
S

2
O

8
 + H

2
O   KMnO

4
 + H

2
SO

4
 + HCl (equation not balanced).

Few drops of concentrated HCl were added to this solution and gently warmed. Further, oxalic acid

(225 mg) was added in portions till the colour of the permanganate ion disappeared. The quantity of

MnCl
2
 (in mg) present in the initial solution is ____.

(Atomic weights in g mol-1: Mn = 55, Cl = 35.5)

,d tyh; foYk;Uk esa ?kqfYkr MnCl
2
 dh ek=kk ds ekiUk ds fy,] bls vfHkfØ;k ,

MnCl
2
 + K

2
S

2
O

8
 + H

2
O   KMnO

4
 + H

2
SO

4
 + HCl (lehdj.k lUrqfYkr ugha gS)
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ds vuqlkj iw.kZr;k KMnO
4
 esa ifjofrZr fd;k x;k A lkUnz HCl dh dqN cwansa bl foy;Uk esa MkYkh x;h vkSj

mls gYds ls xeZ fd;k x;kA vkxs] ijeSxUksV vk;Uk dk jax xk;c gksUks rd vkWDlsfyd vEYk (225 mg) dks va'kksa
esa MkYkk x;kA izkjafHkd foYk;Uk esa MnCl

2
 dh ek=kk (mg esa) gS

(ijek.kq Hkkj g mol-1 esa ;  Mn = 55, Cl = 35.5)

Ans. 126 mg

Sol. 2 2 2 8 2 4 2 4
a mole a mole

MnCl K S O H O KMnO H SO HCl    

H
2 4 4 2C O MnO CO

  

eq 2 4 eq 4m of C O m of MnO 

2 × 0.225/90 = a × 5
a = 1 × [55 + 71]

   = 126 mg

10. For the given compound X, the total number of optically active stereoisomers is ____.

fn;s x;s ;kSfxd X ds fy, /kqzo.k f=kfoe leko;fo;ksa (optically active stereoisomers) dh laiw.kZ la[;k &&&&
gS &

HO HO

HOHO
X

This type of bond indicates that the configuration at the
specific carbon and the geometry of the double bond is fixed

This type of bond indicates that the configuration at the specific
carbon and the geometry of the double bond is NOT fixed

bl izdkj dk vkca/k ;g n'kkZrk gS fd fof'k"V dkcZu

ij foU;kl vkSj f}&vkca/k dh T;kfefr fLFkj gS

bl izdkj dk vkca/k ;g n'kkZrk gS fd fof'k"V dkcZu

ij foU;kl vkSj f}&vkca/k dh T;kfefr fLFkj ugha gS

HO HO

HOHO
X

Ans. 7

11. In the following reaction sequence, the amount of D (in g) formed from 10 moles of acetophenone is

____.

(Atomic weights in g mol–11: H = 1, C = 12, N = 14, O = 16, Br = 80. The yield (%) corresponding to the

product in each step is given in the parenthesis)

fuEUkfyf[kr vfHkfØ;k vuqØe esa] ,slhVksfQUkkWUk ds 10 eksYk ls izkIr D dh cUkh ek=kk (g esa) ____ gSA
(fn;k x;k gS] ijek.kq Hkkj g mol–1 esa: H = 1, C = 12, N = 14, O = 16, Br = 80. izR;sd pj.k esa mRikn dh mit
(%) dks"Bd esa nh x;h gS)

O

3

NaOBr

H O A
(60%)

3NH , B
(50%)

2Br /KOH C
(50%)

2Br (3 equiv)

AcOH
 D

(100%)
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Ans.

O

10 mol

O

6 mol

HO

(60%)

O

3 mol

H N2

(50%)
1.5 mol
(50%)

1.5 mol = 495 gm
(100%)

NH2 NH2

Br

Br Br

3

NaOBr

H O 3NH , 2Br /KOH 2Br (3 equiv)

AcOH


12. The surface of copper gets tarnished by the formation of copper oxide. N
2
 gas was passed to prevent the

oxide formation during heating of copper at 1250 K. However, the N
2
 gas contains 1 mole % of water

vapour as impurity. The water vapour oxidises copper as per the reaction given below:
2Cu(s) + H

2
O(g)  Cu

2
O(s) + H

2
(g)

2HP
 
is the minimum partial pressure of H

2
 (in bar) needed to prevent the oxidation at

1250 K. The value of ln (
2HP ) is ____.

(Given: total pressure = 1 bar, R (universal gas constant) = 8 J K–1 mol–1, ln(10) = 2.3. Cu(s) and
Cu

2
O(s) are mutually immiscible.

At 1250 K: 2Cu(s) + 
1

2
 O

2
(g)  Cu

2
O(s); G = – 78,000 J mol–1

                               H
2
(g) + 

1

2
 O

2
(g)  H

2
O(g); G = – 1,78,000 J mol–1; G is the Gibbs energy)

dkWij dk i`"B] dkWij vkWDlkbM ds cUkUks ls efYku gksrk gSA dkWij dks 1250 K ij xje djrs le; vkWDlkbM
cUkUks ls jksdUks ds fy, UkkbVªkstUk xSl dk izokg fd;k x;k A fdUrq UkkbVªkstUk xsl esa 1 eksYk % tYkok"i dk
vinzO; gSA tYkok"i dkWij dk uhps fn;s x;s vfHkfØ;k ds vuqlkj vkWDlhdj.k djrk gS
2Cu(s) + H

2
O(g)  Cu

2
O(s) + H

2
(g)

1250 K ij vkWDlhdj.k jksdUks ds fy, H
2
 dk U;wUkre vkaf'kd nkc ¼bar esa½

2HP
 
pkfg;s

ln (
2HP )

 
dk ekUk .......... gS

(fn;k x;k gS % iw.kZ nkc = 1 bar, R (lkoZtfUkd xSl fu;rkad) = 8 J K–1 mol–1, ln(10) = 2.3. Cu(s) rFkk
Cu

2
O(s) ijLij vfeJ.kh; gS \

1250 K ij : 2Cu(s) + 
1

2
 O

2
(g)  Cu

2
O(s); G = – 78,000 J mol–1

H
2
(g) + ½ O

2
(g)  H

2
O(g); G = – 1,78,000 J mol–1; G fxCl ÅtkZ gS)

Sol. –14.6

(i) 2Cu(s) + 
1

2
 O

2
(g)   Cu

2
O(s) : G°  = –78000 J/mol

(ii) H
2
(g) + 

1

2
 O

2
(g)   H

2
O(g) : G°  = –178000 J/mol

(i) –(ii) then

2Cu(s) + H
2
O (g)   Cu

2
O(s) + H

2
(g)

Gº = –78000 + 178000 = 100000 J/mol
Now for the above reaction
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G = G° + RTln
2

2

H

H 0

P
0

P

 
 

 

To prevent the above reaction
G   0

G° + RTln 
2

2

H

H 0

P
0

P

 
 

 

105 + 8 × 1250 ln 
2

2

H

H O

P
0

P


ln 2

2

5
H

H O

P 10

P 8 1250






ln
2HP –10 + ln

2H OP

 –10 +2.3log(0.01)

ln
2HP –10 + 4.6

ln
2HP –14.6

  Minimum ln
2HP = –14.6

13. Consider the following reversible reaction,

A(g)+ B(g)   AB(g)

The activation energy of the backward reaction exceeds that of the forward reaction by 2RT
(in J mol–1). If the pre-exponential factor of the forward reaction is 4 times that of the reverse
reaction, the absolute value of G (In J mol–1) for the reaction at 300 K is ____.
(Given; ln(2) = 0.7, RT = 2500 J mol–1 at 300 K and G is the Gibbs energy)

fuEufyf[kr mRØe.kh; vfHkfØ;k ij fopkj djsaA

A(g)+ B(g)   AB(g)

izrhi vfHkfØ;k dh lfØ;.k ÅtkZ vxz vfHkfØ;k dh lfØ;.k ÅtkZ ls 2RT (J mol–1 esa) vf/kd gSA ;fn vxz vfHkfØ;k dk iwoZ
pj?kkrkadh xq.kd izrhi vfHkfØ;k ds iwoZ pj?kkrkadh xq.kd ls 4 xq.kk gS] rks 300 K ij vfHkfØ;k ds G (J mol–1 esa)  dk
fujis{k eku gSA
(fn;k x;k gS] ; ln(2) = 0.7, 300 K ij RT = 2500 J mol–1, G fxCt ÅtkZ gS)

Ans. –8500 J/Mole

Sol A(g) + B(g)    AB(g)

b fa aE E 2RT   & AA
f
 = 4 A

b

Now, Rate constant of forward reaction k
f
  = fEa /RT

fA e

Rate constant of reverse reaction K
b
  = abEa /RT

bA e

Equilibrium constant

K
eq

 = 
 af abE E /RTf f

b b

K A
e

K A
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= 4e+2 = 4e2

Now, G° = –RT ln K
eq

 = –2500 ln(4e2)

= –2500 (ln 4 + ln e2)

= –2500 (1.4 + 2) = –2500 × 3.4

= –8500 J/mole

14. Consider an electrochemical cell: A(s) | An+ (aq, 2 M) || B2n+ (aq, 1 M) | B(s). The value of H  for the
cell reaction is twice that of G at 300 K. If the emf of the cell is zero, the S (in J K–1 mol–1) of the cell
reaction per mole of B formed at 300 K is ____.

 (Given: ln(2) = 0.7, R (universal gas constant) = 8.3 J K–1 mol–1. H, S and G are enthalpy, entropy and
Gibbs energy, respectively.)

,d oS|qrjklk;fud lsy  A(s) | An+ (aq, 2 M) || B2n+ (aq, 1 M) | B(s) ij fopkj dhft,

300 K ij lsy vfHkfØ;k ds Hdk ewY; mlds  G ls nqxquk gSA ;fn lsy dk emf 'kwU; gS rks 300 K ij lsy vfHkfØ;k esa

B ds izfr eksy cuus ds fy;s S (J K–1 mol–1esa)  dk eku ____gSA

 (fn;k x;k gS ln(2) = 0.7, R (lkoZtfud xSl fu;arkd) = 8.3 J K–1 mol–1. H, S vkSj G Øe'k% ,UFkSYih],UVªkih vkSj fxCt

ÅtkZ gSA)

Ans. –11.62 JK–1 mol–1

Sol. A(s)|An+ (aq, 2M) || B2n+ (aq, 1M) | B(s)

Reactions

Anode  nA A ne 2  

Cathode B2n+ + 2ne  B

Overall reaction

2A(s) + B2n+   2An+ + B.

E = E° –
RT

nQ
2nF


O = E°– 

2n

2n

ART
n

2nF B





  

  


E° =  
RT

n4
2nF


Now G° = –2nFE° = 
2nFRT

n4
2nF


  = –RTT  n4

G° = H°– TS° = 2G° = –TS°

TS° G°

S° = 
G RT n4

R n4
T T

  
  




= –8.3 × 2 × 0.7 = –11.62 JK–1 mol–1
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SECTION-III
MATRIX MATCH TYPE QUESTIONS

This section contains FOUR (04) questions.

Each question has TWO (02) matching lists: LIST-I and LIST-II.

FOUR options are given representing matching of elements from LIST-I and LIST-II. ONLY ONE of

these four options corresponds to a correct matching.

For each question, choose the option corresponding to the correct matching.

For each question, marks will be awarded according to the following marking scheme:

    Full Marks : +3 If ONLY the option corresponding to the correct matching 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.

15. Match each set of hybrid orbitals from LIST–I with complex(es) given in LIST–II.

lwph –I dsa izR;sd ladj d{kd ds lsV dks lwph –II eas fn, x, ladqy  ladqyksa ds lkFk lqesy djsaa.

LIST–I LIST–II

P. dsp2 1. [FeF
6
]4–

Q. sp3 2. [Ti(H
2
O)

3
Cl

3
]

R. sp3d2 3. [Cr(NH
3
)

6
]3+

S. d2sp3 4. [FeCl
4
]2–

5. Ni(CO)
4

6. [Ni(CN)
4
]2–

The correct option is

lgh fodYi gS-

(A) P  5; Q  4,6; R  2,3; S  1

(B) P  5,6; Q  4; R  3; S  1,2

(C*) P  6; Q  4,5; R  1; S  2,3

(D) P  4,6; Q  5,6; R  1,2; S  3

Sol. 1. FeF
6
4– 3d6 & weak field ligand

 Hybridization is sp3d2

2. [Ti(H
2
O)

3
Cl

3
] 3d1 & weak field ligand

 Hybridization is d2sp3

3. [Cr(NH
3
)

6
]3+, 3d3 & strong field ligand.

 Hybridization is d2sp3

4. [FeCl
4
]2– 3d6 & weak field ligand.

 Hybridization is sp3

5. Ni(CO)
4
 , 3d10

 Hybridization is sp3

6. [Ni(CN)
4
]2– , 3d8

 dsp2 hybridization
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16. The desired product X can be prepared by reacting the major product of the reactions in LIST-I with one

or more appropriate reagents in LIST-II. (given, order of migratory aptitude: aryl > alkyl > hydrogen)

lqph I dj vfHkfØ;kvksa ds eq[; mRikn dk lwpu II esa fn, x, ,d  ;k vusd lq;ksX; vfHkdkjdksa ds lkFk vfHkfØ;k djus ij

bfPNr mRIkkn X cuk;k tk ldrk gSA (fn;k x;k] vfHkxkeh vfHko`fr  (migratory aptitude) dk Øe ,sfjy  > ,sfYdy >

gkbMªkstu)

Ph

Ph

O

OH

Me
X

P.  

Ph

Ph
OH

Me

Me
HO

+  H SO2 4 1. I
2
/NaOH

Q.  

Ph

Ph
OH

Me

H
H2N

+  HNO2 2. [Ag(NH
3
)

2
]OH

R.  

Ph

Ph
OH

Me

HO

+  H SO2 4
Me 3. Fehling solution

S.  

Ph

Ph
OH

Me

H
Br

+  AgNO3
4.HCHO,NaOH

5. NaOBr

The correct option is

lgh fodYi gSA

(A) P  1; Q  2,3; R  1,4; S  2,4

(B) P  1,5; Q  3,4; R  4,5; S  3

(C) P  1,5; Q  3,4; R  5; S  2,4

(D*) P  1,5; Q  2,3; R  1,5; S  2,3

Sol. (P)  Ph

OH

O

Ph
Ph

Ph

Ph

Ph

Ph

Ph

Ph

Ph

OH

OH

OH

O

H SO2 4

H C3

H C3CH3

CH3

CH3

O

CH3

CH3

5. NaOBr

1. I /NaOH2

C
+

CH3

CH3
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(Q) Ph

OH

O

Ph
Ph

Ph

Ph

Ph

Ph

Ph

Ph

Ph

Me

OH

OH

O

HNO2

H C3

H C3OH

H

CH3

O

H

CH3

2 [Ag(NH ) OH3 2]

3. Fehling Solution

C+

H
NH2

(R) Ph

OH

O

Me
Me

Ph

Ph

Ph

Ph

Ph

Ph

Ph

Me

OH

OH

O

H SO2 4

Me

H C3OH

CH3

CH3

O

Ph

CH3

5. NaOBr

1. I /NaOH2

C
+

Ph
OH

(S) Ph

OH

O

Ph
Ph

Ph

Ph

Ph

Ph

Ph

Ph

Ph

Me

OH

OH

O

AgNO3

Me

H C3OH

H

CH3

O

H

CH3

3. Fehling Soln

C
+

H
Br

2 [Ag(NH ) OH3 2]

17. LIST-I contains reactions and LIST-II contains major products.

lwph -I  esa vfHkfØ;k;as gS vkSj lwph -II eas eq[; mRikn gSA

List I List II

P. 
ONa

+
Br  1.

OH

Q. 
OMe

+ HBr  2.
Br

R. 
Br

+ NaOMe  3.
OMe

S. 
ONa

+ MeBr  4.

5.
O

Match each reaction in LIST-I with one or more products in LIST-II and choose the correct option.
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lwph I dh izR;sd vfHkfØ;k dk lwph II ds ,d ;k vusad mRiknkas ds lkFk lqesy djsa vkSj lgh fodYi pqusa

(A) P  1,5; Q  2; R  3; S  4

(B*) P  1,4; Q  2; R  4; S  3

(C) P  1,4; Q  1,2; R  3,4; S  4

(D) P  4,5; Q  4; R  4; S  3,4

Sol. (P) 

CH3

CH2

H3CH3C

H3C
H3CH3C

H3C

CH3 CH3
CH3

H3C
OHBr

E2

ONa

+ +

(1)
(4)

(Q) H3C

CH3

CH3

H3C
Br

+
+

H3C

CH3

CH3

O HBr
MeOH

(R) 

H3C

Br

CH3

H3C CH3
H3C

MeO  Na

CH2

E2

(S) 

H3C
CH3

H3C

SN2

ONa

+

H3C
CH3

H3C
OMe

MeBr
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18. Dilution processes of different aqueous solutions, with water, are given in LIST-I. The effects of dilu-

tion of the solutions on [H+] are given in LIST-II.

(Note: Degree of dissociation () of weak acid and weak base is << 1; degree of hydrolysis of salt <<1;

[H+] represents the concentration of H+ ions)

                 List I                            List II

P. (10 mL of 0.1 M NaOH + 20 mL of 1. the value of [H+] does not change on dilution

0.1 M acetic acid) diluted to 60 mL

Q. (20 mL of 0.1 M NaOH + 20 mL of 2. the value of [H+] changes to half of its initial

0.1 M acetic acid) diluted to 80 mL value on dilution

R. (20 mL of 0.1 M HCl + 20 mL of 3. the value of [H+] changes to two times of its initial

0.1 M ammonia solution) diluted to 80 mL value on dilution

S. 10 mL saturated solution of Ni(OH)
2
 in 4. the value of [H+] changes to  

1

2
 times of  its initial

equilibrium with excess solid Ni(OH)
2
 is value on  dilution

diluted to 20 mL (solid Ni(OH)
2
 is still

present after dilution)

5. the value of [H+] changes to 2   times of its initial

value on dilution

Match each process given in LIST-I with one or more effect(s) in LIST-II. The correct option is

(A) P  4; Q  2; R  3; S  1 (B) P  4; Q  3; R  2; S  3

(C*) P  1; Q  4; R  5; S  3 (D) P  1; Q  5; R  4; S  1

lwph -I es vyx vyx tyh; foy;uksa dk ty ds lkFk  ruqdj.k dju esa izØe fn, x, gSA foy;u ds ruqdj.k ls [H+] ij gq,

izHkoh lwph -II esa fn, x, gSA.

(/;ku nsa  nqcZy vEy vkSj nqcZy {kkj dh fo;kstu ek=kk() (degree of dissociation)  <<1 gSA yo.k ds ty vi?kVu dh

ek=kk; [H+], H+ vk;uksa dh lkaUnzrk)

                 List I                            List II

P. (0.1M NaoH dk 10 mL+0.1 M 1. ruqdj.k djus ij  [H+]  ds eku eas dksbZ cnuko ugha gksrk gS

,flfVd vEy dk 20 mL)  dk 60 mL

rd rqudj.k

Q. (0.1M NaOH dk 20 mL+ 0.1 M 2. ruqdj.k djus ij [H+] dk eku cnydj  izkjafHkd eku dk vk/kk

dk ,flfVd vEy dk 20mL) 80mL  gksrk gSA

rd ruqdj.k

R. (0.1 M HCl dk 20 mL + 0.1M 3. ruqdj.k djus ij [H+] dk eku cnydj  izkjafHkd eku dk vk/kk

veksfu;k foy;u dk 20 mL) dk ruqdj.k dk nks xq.kk gksrk gSA

S. 10 mL  Ni(OH)
2
 dk lar`Ir foy;u 4. ruqdj.k djus ij [H+] dk eku cnydj blds izkjafHkd eku dk

tks vkf/kD; Bksl Ni(OH)
2
 ds lkFk lkE;koLFkk

1

2
  xq.kk gksrk gSA

eas gS mldk 20 mL ruqdj.k fd;k x;k

(Bksl Ni(OH)
2
 ruqdj.k ds i'pkr Hkh mifLFkr gSA)

5. ruqdj.k djus ij  [H+]  dk eku cnydj blds izkjafHkd eku dk

2  xq.kk gksrk gSA
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lwph I eas fn, x, izR;sd izØe dks lwph II eas fn,  x, vusd izHkko ds lkFk lqesy djsa lgh fodYi gS

(A) P  4; Q  2; R  3; S  1 (B) P  4; Q  3; R  2; S  3

(C*) P  1; Q  4; R  5; S  3 (D) P  1; Q  5; R  4; S  1

Sol. P. 3 3 2
0.1M,10ml0.1M,20ml

CH COOH + NaOH CH COONa+H O

pH = pKa   [H+] will not change on dilution correct match : P-1

Q. 
3 3 2

0.1M,20ml0.1M,20ml

CH COOH + NaOH CH COONa+H O

0.05 M



OH  
w

H

a

k
K C C

k

 
   

 

1
H   

w ak k

C

2

1

H

H

   
  

1

2

C 0.05
2

C 0.025
 

correct match : Q-5

R. 4 4
0.1M,20ml0.1M,20ml 0.05M

NH OH + HCl NH Cl

H    HK C

2

1

H

H

   
  

2

1

C 1

C 2


correct match : R-4

S. Because of dilution solubility does not change so H   
 constant


