
CHEMISTRY _ 3 Sep. _ SHIFT - 1



1. It is true that :

(1) A second order reaction is always a multistep reaction

(2) A first order reaction is always a single step reaction

(3) A zero order reaction is a multistep reaction

(4) A zero order reaction is a single step reaction

; g l R;  gS fd:

(1) , d f} r h;  dksfV dh vfHkfØ; k l nSo , d cgqi nh;  vfHkfØ; k gSA

(2) , d i zFke dksfV dh vfHkfØ; k l nSo , d , dy i n vfHkfØ; k gSA

(3) , d ' kwU;  dksfV vfHkfØ; k , d cgqi nh;  vfHkfØ; k gSA

(4) , d ' kwU;  dksfV vfHkfØ; k , d , dy i n vfHkfØ; k gSA

Sol. 3

Factual

2. An acidic buffer is obtained on mixing :

(1) 100 mL of 0.1 M HCl and 200 mL of 0.1 M CH3COONa

(2) 100 mL of 0.1 M HCl and 200 mL of 0.1 M NaCl

(3) 100 mL of 0.1 M CH3 COOH and 100 mL of 0.1 M NaOH

(4) 100 mL of 0.1 M CH3COOH and 200 mL of 0.1 M NaOH

, d vEyh;  cQj  buds feykus l s i zkIr  gksr k gS %

(1) 100 mL  0.1 M HCl r Fkk 200 mL   0.1 M CH3COONa

(2) 100 mL  0.1 M HCl r Fkk 200 mL   0.1 M NaCl

(3) 100 mL  0.1 M CH3 COOH r Fkk 100 mL  0.1 M NaOH

(4) 100 mL  0.1 M CH3COOH r Fkk 200 mL   0.1 M NaOH

Sol. 1

2HCl + CH3COO–  CH3COOH + OH–

10 20

X 10 10

Acidic buffer



3. The Kjeldahl method of Nitrogen estimation fails for which of the following reaction products?

fuEukafdr  fdu vfHkfØ; k mRi knksa ds fy,  ukbVªkst u vkdyu dh dsYMky (Kjeldahl) fof/k vl Qy j gr h gS \

(a)  

NO2

Sn/HCl (b) LiAlH4

(c) (i) SnCl  + HCl2

(ii) H O2

(d) 
NaNO2

HCl

(1) (a), (c) and (d) (2) (b) and (c)
(3) (c) and (d) (4) (a) and (d)
(1) (a), (c) r Fkk (d) (2) (b) r Fkk (c)
(3) (c) r Fkk (d) (4) (a) r Fkk (d)

Sol. 3

(A) 

NO2

Sn/HCl
NH2

(B) 

CN

LiAlH4

CH NH2 2

(C) 

CH CN2

(i) SnCl  + HCl2

(ii) H O2

CH CHO2

+ NH Cl4

(D) 
NH2 N Cl2NaNO2

HCl

Diazo compound and inorganic nitrogen can't be estimeted by kjeldal method.



4. If the boiling point of H2O is 373 K, the boiling point of H2S will be :
(1) greater than 300 K but less than 373 K
(2) equal to 373 K
(3) more than 373 K
(4) less than 300 K
; fn H2O dk DoFkukad 373 K gS r ks H2S dk DoFkukad gksxk :
(1) 300 K l s T; knk i j Ur q 373 K l s de
(2) 373 K ds cj kcj
(3) 373 K l s T; knk
(4) 300 K l s de

Sol. 4
Less than 300 K (factual)

5. The complex that can show optical activity is :

(1)    3

2 2
cis CrCl ox ox oxalate


    (2)    3 2 4

trans Fe NH CN


   

(3)     3

2 2
trans Cr Cl ox


    (4)    3 2 4

cis Fe NH CN


   

og l adj  t ks /kzqo.k /kw.kZdr k i znf' kZr  dj  l dr k gS] gksxk:

(1) fl l    3

2 2
CrCl ox ox oxalate


    (2) Vªkal    3 2 4

Fe NH CN


   

(3) Vªkal     3

2 2
Cr Cl ox


    (4) fl l     3 2 4

Fe NH CN


   
Sol. 1

Cr

Cl

O

Cl

OO

O

Nonsuper imposable
M.I.

optically active

    3

2 2
cis CrCl ox ox oxalate


   

Fe
CN

CN

CN

CN
NH3

NH3

 POS optically inactive

   3 2 4
trans Fe NH CN


   



Cr

OO

OO

Cl

Cl

  POS optically inactive

    3

2 2
trans Cr Cl ox


   

Fe

CN

CN
CN

CN

NH3

NH3

  POS opticaly inactive

   3 2 4
cis Fe NH CN


   

6. Which one of the following compounds possesses the most acidic hydrogen?
fuEu ; kSfxdksa esa l s fdl  esa l okZf/kd vEyh;  gkbMªkst u gS \

(1) 3H C C C H   (2) 

OO

H
MeO

OHe

OMe

O

(3) 
N C C N

HH
(4) 

O

CH3H C3

Sol. 3

C
HH

 has most acidic hydrogen among given compound , this is due to strong –M effect of

–CN group which stabilize –ve charge significantly.

7. Aqua regia is used for dissolving noble metals (Au, Pt, etc.). The gas evolved in this process is :
ukscy /kkr qvksa (Au, Pt vkfn) dks /kksyus ds fy,  , Dck j sft vk dke esa ykbZ t kr h gSA bl  i zØe esa fudyus okyh xSl  gS%
(1) N2O3 (2) N2 (3) N2O5 (4) NO

Sol. 4
Au + HNO3 + HCl  HAuCl4 + NO + H2O

Pt + 3

aqua regia

HNO HCl
   H2PtCl6 + NO + H2O



8. The antifertilituy drug “Novestrol” can react with :
(1) Br2/water; ZnCl2/HCl; FeCl3 (2) Br2/water; ZnCl2/HCl; NaOCl
(3) Alcoholic HCN; NaOCl; ZnCl2/HCl (4) ZnCl2/HCl; FeCl3; Alcoholic HCN
i zfr t uu vkS"k/k “uksosLVªkWy” ft ul s vfHkfØ; k dj  l dr k gS os gS%
(1) Br2/t y; ZnCl2/HCl; FeCl3 (2) Br2/t y; ZnCl2/HCl; NaOCl
(3) , sYdksgkWfyd HCN; NaOCl; ZnCl2/HCl (4) ZnCl2/HCl; FeCl3; , sYdksgkWfyd HCN

Sol. 1
Novestrol

OH

HO

It can reacts with Br2/water due to presence of unsaturation, with ZnCl2/HCl due to –OH group and
with FeCl3 due to phenol.

9. Which of the following compounds produces an optically inactive compound on hydrogenation?
gkbMªkst uhdj .k i j  fuEu esa l s dkSul k ; kSfxd /kzqo.k v/kw.kZd ; kSfxd mRi Uu dj r k gS \

(1) 

CH3
H

(2) 

CH3
H

(3) 

CH3
H

(4) 

CH3
H

Sol. 3

H CH3

H2

CH3

(optically inactive)



10. Of the species, NO, NO+, NO2+ and NO-, the one with minimum bond strength is :
Li h' kht  NO, NO+, NO2+ r Fkk NO- esa] og , d ft l dh vkcU/k l keF; Z vYi r e gS] gksxh %
(1) NO– (2) NO+ (3) NO2+ (4) NO

Sol. 1
B.O. NO– = 2
BO NO+ = 3
BO NO2+ = 2.5
BO NO = 2.5

B.O  
1

B.L

11. Glycerol is separated in soap industries by :
(1) Fractional distillation (2) Distillation under reduced pressure
(3) Differential extraction (4) Steam distillation
l ksi  m| ksx esa fXyl j kWy fuEu esa l s fdl ds } kj k i F̀kd fd; k t kr k gS \
(1) i zHkkt h vkl ou (2) de nkc i j  vkl ou
(3) foHksnh fu"d"kZ.k (4) ok"i  vkl ou

Sol. 2
conceptual
Glycerol is separated in soap industries by distillation under reduced pressure

12. Thermal power plants can lead to :
(1) Ozone layer depletion (2) Blue baby syndrome
(3) Eutrophication (4) Acid rain
r ki h;  fo| qr  l a; =kksa l s ; g gks l dr k gS%
(1) vkst ksu i j r  vo{k; (2) Cyw csch fl UMªkse
(3) l qi ks"k.k (4) vEy o"kkZ

Sol. 4
Refer enviornmental chemistry
It emits CO2 that combine with mositure of atmosphere and forms H2CO3 (carbonic acid)

13. Henry’s constant (in kbar) for four gases ,  ,      and   in water at 298 K is given below :

   

K H 50 2 2 x  10 -5 0 .5

(density of water = 103 kg m-3 at 298 K)
This table implies that :
(1) solubility of   at 308 K is lower than at 298 K

(2) The pressure of a 55.5 molal solution of   is 250 bar
(3)   has the highest solubility in water at a given pressure
(4) The pressure of a 55.5 molal solutio of   is 1 bar



298 K i j  t y  esa pkj  xSl ksa ,  ,      r Fkk   ds fy,  gsuj h fLFkj kad (kbar esa) uhps fn; s x; s gS %

   

K H 50 2 2 x  10 -5 0 .5

(298 K i j  i kuh dk ?kuRo = 103 kg m-3)
l kj .kh l s r kRi ; Z fudyr k gS fd :
(1)   dh /kqyu' khyr k 308 K dh r qyuk esa 298 K i j  fuEur j  gSA
(2)  ds , d 55.5 eksyy foy; u dk nkc  250 bar gSA
(3) fn; s gq,  nkc i j    dh i kuh esa /kqyu' khyr k mPpr e gSA

(4)  ds , d 55.5 eksyy foy; u dk nkc 1 bar gSA
Sol. 1

p = KHX mol fraction of gas in liquid.
On increasing tamp, ‘K’H increases
Hence solubility 
therefore, option 1

14. The electronic spectrum of [Ti(H2O)6]
3+ shows a single broad peak with a maximum at 20,300 cm-1.

The crystal field stabillization energy (CFSE) of the complex ion, in kJ mol-1, is :

(1 kJ mol-1 = 83.7 cm-1)

[Ti(H2O)6]
3+ dk bysDVªkWfud Li sDVªe , d foLr r̀  i hd (czkWM i hd) i znf' kZr  dj r k gS ft l dk mPpr e 20,300 cm-1 i j  gSA l adqy

dh fØLVy {ks=k LFkk; hdj .k Åt kZ (CFSE) (kJ mol-1 esa ) gksxh :
(1 kJ mol-1 = 83.7 cm-1)
(1) 83.7 (2) 242.5 (3) 145.5 (4) 97

Sol. 4
[Ti(H2O)6]

3+ Ti3+ 3d1 in octahedral field of ligend

 eg

t g2

3d1

CFSE = –0.4 0

CFSE = 
0.4 20300

83.7
 

= 97 kJ mol



15. The atomic number of the element unnilennium is :

vufuy, fu; e r Ro dh i j ek.kq l a[ ; k gS%

(1) 109 (2) 102 (3) 119 (4) 108
Sol. 1

Unnilennium 109

16. An organic compound [A], molecular formula C10H20O2 was hydrolyzed with dilute sulphuric acid to
give a carboxylic acid [B] and an alcohol [C]. Oxidation of [C] with CrO3 - H2SO4 produced [B].
Which of the following strucutres are not possible for [A]?

, d dkcZfud ; kSfxd [A] ft l dk v.kql w=k C10H20O2 gSA r uq l Y¶; wfj d vEy ds l kFk t y vi ?kfVr  dj us i j  , d dkckZfDl fyd
vEy [B] r Fkk , d , sYdksgkWy [C] nsr k gSA [C] dk CrO3 - H2SO4 ds l kFk vkWDl hdj .k [B] mRi Uu fd; kA fuEu l aj pukvksa esa
l s dkSu [A] ds fy,  l aHko ugha gS \

(1)    3 2 33 3
CH -C - COOCH C CH (2) CH3 CH2 CH OCOCH CH2 CH CH2 3

CH3

CH3

(3) 3 2 2 2 2 2 3CH CH CH COOCH CH CH CH (4) CH3 CH2 CH COOCH2 CH CH2 3

CH3

CH

CH3

Sol. 2



17. The mechanism of SN1 reaction is given as :

    


     

         

Y

lon pair

Solvent Separated ion

pair

R X R X R X R Y X

       

A student writes general characteristics based on the given mechanism as :
(a) The reaction is favoured by weak nucleophiles.
(b) R  would be easily formed if the substituents are bulky..
(c) The reaction is accompanied by racemization.
(d) The reaction is favoured by non-polar solvents.
Which observations are correct?
(1) (a) and (b) (2) (a), (b) and (c)
(3) (a) and (c) (4) (b) and (d)
SN1 vfHkfØ; k dh fØ; kfof/k bl  i zdkj  nh t kr h gS

         

YR X R X R X R Y X

       

    


     
vk; u ; qXe

foyk; d } kj k i F̀kd

vk; u ; qXe

nh gqbZ fØ; kfof/k ds vk/kkj  i j  , d fo| kFkhZ l kekU;  xq.k&/keZ bl  i zdkj  fy[ kr k gS %
(a) vfHkfØ; k nqcZy ukfHkdLusfg; ksa l s l efFkZr  gksr h gSA

(b) R  vkl kuh l s cu t k; saxs ; fn i zfr LFkki h LFkwy gSA

(c) vfHkfØ; k j sfl ehdj .k ds l kFk gksr h gSA
(d) vfHkfØ; k v/kzqoh foyk; dksa } kj k vuqdwy i M+r h gSA
dkSu&l s i zs{k.k l gh gSa \
(1) (a) r Fkk (b) (2) (a), (b) r Fkk (c)
(3) (a) r Fkk (c) (4) (b) r Fkk (d)

Sol. 2
Statement (a), (b) & (c) are correct for SN

1 reaction mechanism.

18. Tyndall effect is observed when:
(1) The diameter of dispersed particles is much smaller than the wavelength of light used.
(2) The diameter of dispersed particles is much larger than the wavelength of light used.
(3) The refractive index of dispersed phase is greater than that of the dispersion medium.
(4) The diameter of dispersed particles is similar to the wavelenght of light used.
fVUMy i zHkko r c i szf{kr  fd; k t kr k gS t c:
(1) i z; qDr  i zdk' k ds r j axnS/; Z dh r qyuk esa i fj f{kIr  d.kksa dk O; kl  cgqr  NksVk gksA

(2) i z; qDr  i zdk' k ds r j axnS/; Z dh r qyuk esa i fj f{kIr  d.kksa dk O; kl  cgqr  cM+k gksA
(3) i fj {ksi .k ek/; d dh r qyuk eas i fj f{kIr  i zkoLFkk dk vi or Zukad v/fkd gksA
(4) i z; qDr  i zdk' k dk r j axnS/; Z i fj f{kIr  d.kksa ds O; kl  ds gh l eku gksA



Sol. 4
Diameter of dispersed particles should not be much smaller than wavelength of light used.
Refer topic surface chemistry

19. Let 
4NaCl BaSOC  and C be the conductances (in S) measured for saturated aqueous solutions of NaCl

and BaSO4, respectively, at a temperature T.
Which of the following is false?

(1)     NaCl 2 NaCl 1 2 1C  T C  T  for T T

(2)     
4 4BaSO 2 BaSO 1 2 1C  T C  T  for T T

(3) Ionic mobilities of ions from both salts increase with T.

(4) 
4NaCl BaSOC  >>C  at a given T

; fn r ki  T i j  , NaCl r Fkk BaSO4 ds l ar Ìr  t yh;  foy; u ds fy,  eki h xbZ pkydr k, ¡ (S esa) CNaCl r Fkk 
4BaSOC gksa r ks fuEu

esa l s dkSu l k xyr  gS \

(1)    NaCl 2 NaCl 1 2 1C  T C  T , T T  ds fy,

(2)     
4 4BaSO 2 BaSO 1 2 1C  T C  T  for T T ds fy,

(3) nksuksa yo.kksa l s vk; uksa dh vk; fud xfr ' khyr k, ¡ T ds l kFk c<+r h gS

(4) 
4NaCl BaSOC  >>C ] fn; s x; s r ki  T i j

Sol. 4
Ionic

CNaCl >> 
4BaSOC  at temp ‘T’

20. In a molecule of pyrophosphoric acid, the number of P-OH, P = O and P - O - P bonds/moiety(ies)
respectively are :
(1) 3, 3 and 3 (2) 4, 2 and 1 (3) 2, 4 and 1 (4) 4, 2 and 0
i k; j kQkLQksfj d , fl M ds v.kq esa P-OH, P = O r Fkk P - O - P vkcU/kksa / v/kkZa' k ¼v/kkZa' kksa½ dh l a[ ; k Øe' k% gSa %
(1) 3, 3 r Fkk 3 (2) 4, 2 r Fkk 1 (3) 2, 4 r Fkk 1 (4) 4, 2 r Fkk 0

Sol. 2

P – OH bonds = 4
P = O bonds = 2
P – O – P linkage = 1
Ans. 4, 2, 1



21. The mole fraction of glucose (C6H12O6) in an aqueous binary solution is 0.1. The mass percentage of
water in it, to the nearest integer, is _______.
, d t yh;  f} vk/kkj h foy; u esa Xywdksl  (C6H12O6) dk eksy i zHkka' k (eksy ÝSD' ku) 0.1 gSA bl esa i kuh dh nzO; eku i zfr ' kr r k
¼fudVr e i w.kkZad½] esa gksxh _______A

Sol. 47 %
xGlucose = 0.1

mass% of glucose = 
0.1 180 100

0.1 180 0.9 18



  

= 
1800

18 16.2

= 
1800 %
34.2

= 52.63%
= 53%

 mass % of H2O = 47%

22. The volume strength of 8.9 M H2O2 solution calculated at 273 K and 1 atm is ______. (R = 0.0821 L
atm K-1 mol-1) (rounded off ot the nearest integer)
273 K r Fkk 1 atm i j  i fj dfyr  8.9 M H2O2 foy; u dh vk; r u l keF; Z gS ______
¼fudVr e i w.kkZad esa½
(R = 0.0821 L atm K-1 mol-1)

Sol. 100

Vol. strength = 
8.9 0.821 273
2 1




= 99.73
= 100

23. An element with molar mass 2.7 10-2 kg mol-1 forms a cubic unit cell with edge length 405 pm. If its
density is 2.7 103 kg m-3, the radius of the element is approximately ______   10-12 m
(to the nearest integer).
, d r Ro] ft l dk eksyj  nzO; eku 2.7 10-2 kg mol-1 gS] 405 pm dksj  yEckbZ dk , d ?ku , dd l sy cukr k gSA ; fn bl dk ¼r Ro
dk½ ?kuRo 2.7 10-3 kg m-3 gS] r ks RkRo dh f=kT; k yxHkx gksxh ______   10-12 m (fudVr e i w.kkZad esa)A

Sol. 143

Density = 3
A

Z GMM
N a



2.7 × 103 = 
2

23 12 3

Z 2.7 10
6.023 10 (405 10 )





 
  

Z = 6.023 × 405 × 405 × 405 × 1023–36+3+2

Z = 6.023 × 405 × 405 × 405 × 10–8

Z = 4
FCC

4R = 2 a   ;R = 
12405 10

2 2
  = 143.21 × 10–12m

= 143 ans



24. The total number of monohalogenated organic products in the following (including stereoisomers)
reaction is ______.

 i  H /Ni/2
(ii) X /2

A

(Simplest 
optically 
active 
alkene)






fuEu vfHkfØ; k esa , dgSykst uhdr̀  dkcZfud mRi knksa (f=kfoe l eko; fo; ksa dks feykdj ) dh dqy l a[ ; k gksxh ______A

 i  H /Ni /2
(ii) X /2

A 




¼, d l j yr e /kzqo.k ?kw.kZd , Ydhu½
Sol. 8

CH —C—CH=CH3 2 CH —C—CH —CH3 2 3

C H2 5 C H2 5

H H

H2

Ni

(Simplest optically
active alkene)

CH —C CH CH2 2 3— —

CH —C CH CH3 2 3— —

CH —C CH CH3 3— —

CH —C CH CH —X3 2 2— —

H

X

H

H

X

X

X

C H2 5

CH —CH2 3

C H2 5

C H2 5

+

+

**

*

(4)

(2)

+

Total 8 organic
products are 
possible



25. The photoelectric current from Na (Work function, w0 = 2.3 eV) is stopped by the output voltage of

the cell Pt(s) H2(g, 1 Bar) HCl (aq. pH =1)  AgCl s  Ag(s).

The pH of aq. HCl required to stop the photoelectric current form K(w0 = 2.25 eV), all other
conditions remaining the same, is _______   10-2 (to the nearest integer).
Given,

 0
AgCl AgCl

RT2.303 0.06 V;E 0.22 V
F

Na (dk; Z Qyu w0 = 2.3 eV) l s fudyh i zdk' k fo| qr  /kkj k l sy Pt(s) H2(g, 1 ckj ) HCl (aq. pH =1)  AgCl s  Ag(s).

l s mRi Uu oksYVst  } kj k j ksd nh t kr h gSA ; fn l Hkh ' kr Zs ogh j gsa] r ks K(w0 = 2.25 eV) l s i zdk' k fo| qr  /kkj k dks j ksdus ds fy,
HCl dk pH gksxk _______   10-2 (fudVr e i w.kkZad esa)
fn; k x; k gS]

 0
AgCl AgCl

RT2.303 0.06 V;E 0.22 V
F

Sol. 58
Energy of photon = 2.3 – Ecell {for Na}
Energy of photon = 2.25 – Ecell {for K}
Ecell {for ‘Na’} + 0.05 = Ecell {for ‘K’}
0.22 + 0.06 log [H+][Cl–] + 0.05 = 0.22 + 0.06 log [H+] [Cl–]
6 log (10–2) + 5 = 6 log [H+][Cl–]
log (10–12) + log (105) = log {[H+][Cl–]}6

{[H+][Cl–]}6 = 10–7

[H+]12 = 10–7

pH = 
7
12

 = 0.58

= 58 × 10–2 = 58 Ans




