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ELECTROCHEMISTRY

SECTION - | : STRAIGHT OBJECTIVE TYPE

1.1 The reduction potential of hydrogen half cell will be negative if (T = 298 K) :
(A) Py, =1atmand [H]=1.0M (B) Py, =2 atm and [H] =2.0M
(C) Py, =2atmand [H']=1.0M (D) Py, = 1 atm and [H'] =2.0M

1.2 i : 4
A _“ ery thin copper plate is electro-plated with gold using gold chioride in HCI. The current was passed for 20
minutes and the increase in the weight of the plate was found to be 2 gram [Au = 197]. The current passed

was:

(A) 0.816 amp. (B) 1.632 amp. (C) 2.448 amp. (D) 3.264 amp.
1.3 Given :
() MnO,~ +8H" + 56 ——> Mn* + 4H,0 E°=xV
(i) MnO, +4H* +2e —— Mn?* + 2H,0 E' = x1V
2

Find E® for the following reaction :
MnO + 4H' + 3= ——> MnO, +2H,0
5xq—2 :

1.4 h ili [ 2 = =
The solubility of [Co(NH5),Cl;] ClO, , if the M Go(iiHa 4615 50, Mo, 70 and the measured

resistance was 33.5 Q in a cell with cell constant of 0.20is
(A) 59.75 mmol/L (B)49.75 mmol/L (©)39:75 mmol/L (D) 29.75 mmol/L

lution oftAgBr. Kgof AgBr is 12 x 10-" . If 107 mole of AGNO, are

1.5 We have taken a saturated so
hen the'eondugtivity of this solution in terms of 10-7 Sm~" units will be

added to 1 litre of this solution t

= -3 2 =1 o = -3 2 2
6 x 10 S m? mol ,xwog) 5 % 10~ Sm? mol']

(C) 15 (D) 41

weak monoprotic acid is 0.00033 ohm-'cm™ at
ee of dissociation is 0.043, then calculate the value

: : = -3 2 -1
[Given A .., 4 % 10~ Sm? mol JL{B”

(A) 39 (B).55

y of ap’aqueous solution of a

1.6 The specific conductivit
If at this concentration the degr

a concentration 0.02 M.

of A, (in ohm~' cm? /eqt)
(A) 483 (B) 438 (C) 348 (D) 384
1.7 At what does the following cell have its reaction at equilibrium?

[CO5 |
KBr(aq)| AgBr(s) | Ag(s)
= 4 x 10~ for AgBr

(C) 43 x 107 (D) 4 x 107

Ag(s) | Ag,COL(s) | Na,CO, (aq)! |
Kep =8 % 102 for Ag,CO,4 and K,

(A) V1 x 107 @®) 42 * 107
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For the cell prepared from electrode A and B, electrode A: —~ 3.7 Ered i '(?f)‘
34 \. Ny
E"’_*—- Eﬂm = 0.77 V, which of the following statement is not correct? L 147 Cs
(A) The electrons will flow from B to A (in the outer circuit) when connections are made. Pt

it

(B) The standard e.m.f. of the cell will be 0.56 V.

(C) Awill be positive electrode.

(D) None of the above. =
the magnitude

Acetic acid has K, = 1.8 x 10 while formic acid has K, = 2.1 x 10-. What would be g

of the emf of the cell

0.1 M acetic acid +
0.1 M sodium acetate

(A) 0.032 volt (B) 0.063 valt

Consider the cell Ag(s)|AgBr(s)|Br (aq)|| Cl-(aq) | AgCI(s) | Ag(s) at 25° G,
constants of AgBr & AgCl are 5 x 10-'* & 1 x 10-'® respectively. For what ratio of

Br & CI- ions would the emf of the cell be zero ? _
(A)1:200 (B)1:100 (C) 1: 500 (D) 200 -1

For a saturated solution of AgCl at 25°C, k = 3.4 x 10° ohm~''cm=! and that t_)f H,0 () uf.;ed '_"; 1
2.02 x 10 ohm~' cm~*. 1°_for AgCl is 138 ohm~' cm? mol-' , then the solubility of AGCl in moles per literwill  1.19

0.1 M fOr‘!TIIC acid + P(H,) at 25°C ?
0.1 M sodium formate

(C) 0.0456 volt

Pt(H;)
(D) 0.055 volt

HH d ct 1-13
59 C . The solubility produ
the concentrations of

be:

(A) 10
A current of 0.1A was passed for 4hr through a soltiion of cuprocyanide and 0.3745 g of copper was
deposited on the cathode. Calculate the current efficiengy for the copper deposition. (Cu GAM 63.5 or

(8) 100 (©) 10 (D)10-®

Cu-63.5)
(A) 79% (B)39.5 % (C)63.25% (D) 63.5% 1.20
With t taken in seconds and I taken inAmp, the variation of I follows the equation

BR= 105

what amount of Ag will be electrodeposited with this current flowing in the interval 0-5 second ? (Ag GAM or

Ag = 108)

(A) 22 mg (B)66 mg (C)77mg (D)88 mg

You are given the following cell at 298 K, Zn|Zn+*(aq‘)l \Hckaq.)' ‘Hz(gi Ptwith E_, = 0.701V and
0.01M 1.0t 1.0 atm. 1.2

E §n=+ 1zn =—0.76V. Which of the following amounts of NaOH (equivalent weight = 40) will just make the pH

of cathodic compartment to be equal to 7.0 :

(A) 0.4 grams (B) 4 grams (C)10 grams (D)2 grams 1.
A resistance of 50Q is registered when two electrodes are suspended into a
beaker containing a dilute solution of a strong electrolyte such that exactly half
of the them are submerged into solution. If the solution is diluted by adding
pure water (negligible conductivity) so as to just completely submerge the  |....| l.......
electrodes, the new resistance offered by the solution would be
1
=]
(A)50 (B) 100 Q (C)25Q (D)200Q ’ ’,
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1.16  The standard reduction potential : i o
rode & < _ anda potential of a AgCl/Ag electrode is 0.2 V and that of a silver electrode (Ag*/Ag)
is 0.79 V. The maximum amount of AgCl that can dissolve in 108 L of 2 0.1 M AgNO, solution is
§ 48
(A) 0.5 mmol (B) 1.0 mmol (C) 2.0 mmol (D) 2.5 mmol

1.17  Calculate the cell EMF in mV for
Pt | H,(1atm) | HCI (0.01 M) | AgCI(s) | Ag(s) at298 K
if AG” values are at 25°C

kJ
- 109.56 — for AgCl(s) and

nagnitude s
kJ

=130.79 = for (H* + CI ) (aq)

(A) 456 mV (B) 654 mV (C) 546 mV (D) None of these
y product 1.18 Value of A" for SrCl, in water at 25°C from the following data :
rations of Conc. (mol/it) 0.5 1

A, (@' cm? mol) 260 250

(A) 270 (B) 260 (C) 250 (D) 255
) used is

erliterwill 1.19 Calculate the useful work of the reaction Ag(s) + 1/2Cl.(g) ——> AgCl(s)
Given E°,or=+136V, Eagagoicr =022V

PR s if Po,=1atm and T=298K

| 63.5 or
(A) 110 kJd/mol (B) 220 kJ/mol (C)B5 kdimol (D) 1000 kJ/mol

1.20 Select the correct statement if -

Evge mg = 24V, %o s = 010, Bl v i =1OMEES e = Yiond

j GAM or Here,
(A) MnQ," is the strongest oxidizing agent and Mg is the strongest reducing agent.
(B) Sn** + 2I- ——> Sn* + I, is a spentaneous reaction.
(C) Mg?* + Sn* ——> Mg + Sn'* is a spontaneous reaction.

MV and (D) Here, weakest oxidizing agent is Sn** and weakest reducing agent is Mn?*

an
1.21  Acell Ag |Ag' |/Cutt|Cuinitially contains 2M Ag* and 2M Cu** ions. The change in cell potential after the

passage of 10 amp current for 4825 secis :

& the pH (A) —0.0074 V (B) — 1.00738 V (C) - 0.0038 (D) none

1.22 For the cell (at 298 K)
Ag(s) | AgCI(s) | CI-(aq) || AgNO; (aq) | Ag(s)

Which of following is correct - .
(A) The cell emf will be zero when ([Ag*] in anodic compartment = [Ag*]in cathodic compartment)

(B) The amount of AgCl(s) precipitate in anodic compartment will decrease with the working of the cell.
(C) The concentration of [Ag *] = constant, in anodic compartment during working of cell,

- g0 20059 e 1
(D) Eoell = TAg'lag O | AgClIAg 1 [CI"]a

\ 1 ®
J\Resenence
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SECTION - Il : MULTIPLE CORRECT ANSWER TYPE
1.23 A concentration cell Pt | H,(g) | HCI (aq) || H,SO,(aq) | H,(g) | Ptis constructed using equal concentration
of acids and equal number of moles of H, gas in both the compartments at the same temperature. |f volume . (A) Cu*i
' 1 i t ! (B)Cuar
of H, gas at the anodic compartment is 3 times the volume of H, gas at cathodic compartment. o g0
) Ecy)
2303 RT _ |
Which of the following is/are correct for the given cell (log 2 = 0.3, log 3 = 0.48) ——g = = 0.06 V (D)Allel
(A) Pressure of H, gas in both the cell compartments are equal 129 Thesta
(B) Concentration of H* ion in both the cell compartments are unequal ‘:’%*
n' =
(C) ES,, = 0 for the above cell Cet +
(D) E,,, # O for the above cell { HO,+
: Pick o
1.24 Peroxodisulphate salts (Na,$,0,) are strong oxidizing agents used as bleaching agents forfats. oil etc. _
Given (B)iCe
0,(g) + 4H®(ag) + 4 —> 2H,0(f) E° =123V ] (C)H.
S,052 +2e-—> 25037 (aq) E°=201V !
: - - - 130  Mark
Which of the following statements is (are) correct ? | (A) It
|
(A) Oxygen gas can oxidize sulphate ion to per-oxo disulphateion (s,032) in acidic solution. ﬁ (B) 1t
(B) O,(g) is reduced to water \ ©)
(C) Water is oxidised to O, ‘:g:‘:
(D) S,052 ions are reduced to SO3” ions. |
- SECTION
1.25 In which of the following cell (s) : E=E 4% !
(A) Cu(s) |Cu?*(0.01M) || Ag* (0.1M)LAG(S), | A3 g_rr‘
(8) PtH,(@)|pH =1]| Zn’ (0.0M)[Za(s) €0
1atm ' (A
| (B
(C) PtH,(g) | pH = 11| ZnEHIM) [Zn(s) (C
1atm (€
(D) Pt,Hz(g}iH*'=00.1M || Zn?* (0.01M) | Zn(s) | 132 S
1atm
! $
1.26 Indicate the correct statements
(A) Conductivity cells have cell constant values independent of the solution filled into the cell ‘ (J
(B) DC (direct current) is not used for measuring the resistance of a solution. { (
(C) Kohlrausch law is valid both for strong and weak electrolytes. - 4 {
(D) The k decreases but A, and A increase on dilution. '| '
| 1:33
127 Acurrentof 2.68 Ais passed for one hour through an agueous solution of CuSO, using copper electrodes.
Select the correct statement(s) from the following : .
(A) increase in mass of cathode = 3.174 g
(B) decrease in mass of anode = 3.174 g
(C) no change in masses of electrodes )
(D) the ratio between the change of masses of cathode and anodeis 1:2.
nfﬁesmanr:e"
Educating for better tomorrow
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128 Which is/are correctamong the followings?

Given, the half cell emf’s E 20, =0-337, B e, =021
(A) Cu*! disproportionates.

(B) Cuand Cu®* comproportionates (reverse of disproportionation into Cu*).

(©) Eocu| ot +Egu"iCu is positive.

(D) All of these.

129  The standard reduction potentials of some half cell reactions are given below :

PbO, + 4H' + 26~ = Pb® + 2H,0 E?=1.455V
MnO,-+ 8H* + 5e~ == Mn*+4H,0  E' =151V
Ce* +e" = Ce* E=161V
H,0,+2H' + 2o~ = 2H,0 E°=171V
Pick out the correct statement

(A) Ce** will oxidise Pb?* to PbO, (B) MnOj will oxidise Pb2" to PbO,

(C) H,0, will oxidise Mn*? to MnOj (D) PbO, will oxidise Mn*? to MnO,

1.30  Mark out the correct statement(s) regarding electrolytic molar conductivity.

(A) It increase as temperature increases.
(B) It experiences resistance due to vibration of ion at the mean position.
(C) Increase in concentration decreases the electrolytic molar conductivity of both the strong as well as the

weak electrolyte.
(D) Greater the polarity of solvent, greater is the electrolytic molar conduction.

SECTION - Ill : ASSERTION AND REASON TYPE

conductance decreases withdilution whereas equivalent conductance increases.

1.31 STATEMENT-1 : Specific
creases but total number of ions increases

STATEMENT-2 : On dilution number of ions per millilitre de

considerably.

(A) Statement-1 is True, Statement-2 is True; Statemen
(B) Statement-1 is True, Statement-2'is Tirue; Statement-2 is NO
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2is True.

t-2 is a correct explanation for Statement-1.
T a correct explanation for Statement-1

132 STATEMENT-1:Ziat protecttheiron better than tin even after it cracks.
STATEMENT-2 Edp,  SECe,, But E2p.. > Eop.,
Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(A) Statement-11is True,
t.2is True: Statement-2is NOT a correct explanation for Statement-1.

(B) Statement-1is True, Statemen
(C) Statement-1 is True. Statement-2 is False.
(D) Statement-1 is False, Statement-2 is True.

n, the specific conductance keep on increasing.

133 STATEMENT-1:0n increasing dilutio
degree of ionization of weak electrolyte increases and mobility of

STATEMENT-2 : On increasing dilution;,
jons also increases.

(A) Statement-1 is True, Statement-2 is True;
() Statement-1 is True, Statement-2 is True; Statemen
(C) Statement-1is True, Statement-2 is False.

(D) Statement-1is False, Statement-2 is True.

NReson=snce”

Statement-2 is a correct explanation for Statement-1.
t-2is NOT a correct explanation for Statement-1.
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1.34  STATEMENT-1: sEge"lFe ] E?ui"; yi Feelectrode actas cathode and Ni electrode act as anode.
STATEMENT-2 ; Because AG® < 0 and E°,, > 0, so cell is possible. : 5 |
(A) Statement-1 is True, Statement-2 is Trug?lStatement-z is a correct eXP|anat|;O - fC:_r it?;fg:?;r:t.ent-‘l

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explana 10 2

(C) Statement-1 is True, Statement-2 is False.

W
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(D) Statement-1 is False, Statement-2 is True. Whenac
‘ was founc
SECTION -1V : COMPREHENSION TYPE and 160 ¢

Comprehension # 1

A fuel cell is a cell that is continuously supplie

i i d a T'Bductant 50 “ lat |t can dB|IVE a
d W|th an OXIdal"lt an -

current indefinitely. . ; i i C)127 ¢

Fuel cells offer the possibility of achieving high thermodynamic efficiency in e con.\igl‘S!‘?ﬂ 0-; (":T‘rlrbbs { “

energy into mechanical work. Internal combustion engines at best convert only the fraetion (T,—T)M,0ff  1.39  Whatis|
(A) 0.38

the heat of combustion into mechanical work.

_}9. Where AG is the Gibbs energy| 140 - Ifthe ce

While the thermodynamic efficiency of the fuel cell is given by, n = AH At
change for the cell reaction and AH is the enthalpy change of the cell reaetion. | (A)19.2
A hydrogen-oxygen fuel cell may have an acidic or alkaline electrolyte. '] (C) 385
2.303RT . ' Comprehensic
Pt | Hy(g) | H* (aq.) (| H,0(¢) | O, (@) | Pt; —— =008
The above fuel cell is used to produce constant current'supply under constant temperature &'3(.]_atrnl E‘:c‘t::
constant total pressure conditions in a cylinder. If 10/moles H; and 5 moles of O, were taken initially. 7|
Rate of consumption of O, is 10 milli moles per minute.
The half-cell reactions are The pr
1 ] O Th
—=8) + 2H' +2e- —— H,O( E° = 1.246 V
0. (aq)+ 2e 20() o Th
2H* (ag) + 260 ——> H,(g) °=0 O Tt
To maximize the power per unit mass ofan electrochemical cell, the electronic and electrolytic resistances Consi
of the cell must be minimized. Since fused salts have lower electrolytic resistances than aqueous solutions, conta
high-temperature electrochemical cells are of special interest for practical applications. MEr,
and f
1.35 Calculate e.m.f. of the givenicell at t=0. (log 2 =0.3). doss
(A) 1.265 V (B)1.35 V (C)1.3V (D) 1.246 V comj
136  The abovéfuel cellis used completely as an electrolytic cell with Cu voltameter of resistance 26.94 Q using any
Pt electrodess Initially Cu voltameter contains 1 litre solution of 0.05 M CuSO,. [H] in solution after g0 =
< 3 . 24 3’
electrolysis (Assuming no change in volume of solution). cu** ICu
(A)0.015M (B) 0.08 M (C) 0.025 M (D) 0.01 M
1.41_ Afte
137 If A" (Cu*) = 0.018 m? mole~, A" (H') = 0.035 Sm* mole™! and 4, (SO) =0.016 S m*moler, past
specific conductivity of resulting solution left in copper voltameter after above electrolysis is (A) |
(A) 2.57S m™ (B)1.75S m™ (C)1.525 S m™' (D)2.25 S m™! (C)
Comprehension #2 1.42_ \;;h
: ’ 20 |
The molar conductance of NaCl varies with the concentration as shown in the following table . v

and all values follows the equation
2 =22 -byC Where 1S, = molar specific conductance

A= = molar specific conductance at infinite dilution
C = molar concentration

“R_esanance"
; Educating for better tomorrow
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|
Molar Concentration Molar Conductance
of NaCl in ohm™* cm? mole™
! 4x10* 107
LI 9x10* 97
16 x 10 87
When a certain conductivity cell (C) was filled with 25 X 10~ (M) NaCl solution. The resistance of the cell
was found to be 1000 ohm. At Infinite dilution, conductance of CI-and SO, are 80 ohm-' cm? mole™
and 160 ohm~' cm? mole™ respectively.
ver a 138 Whatis the molar conductance of NaCl at infinite dilution ?
(A) 147 ohm™' cm? mole™ () 107 ohm' cm?s mole™
3ibbs (C) 127 ohm™' cm? mole™ (D) 157 ohm™' cm? mole™’!
T, of 139  Whatis the cell constant of the conductivity cell (C)
(A) 0.385 cm™' (B) 3.85 cm™ (C) 38.5 cm™' (D) 0.1925 cm™'
rergy 1.40  If the cell (C) s filled with 5 x 10 (N) Na,SO, the obserbed resistance was 400 ohm. What is the molar
conductance of Na,SO,. -
(A) 19.25 ohm~' cm* mole™ (B) 96.25 ohm~' cm? mole™
(C) 385 ohm™ cm? mole™ (D) 192.5 ohm~' cm?s mole™'
Comprehension # 4
D atm The process of using an electric current to bring about chemical changgiis called electrolysis.
itially. Electrolysis is a process of oxidation and reduction at the respective, electrodes due to external
current passed in the electrolyte.
The product obtained during electrolysis depends on following factors.
O The nature of the electrolyte key
O The concentration of electrolyte Cathade (-) [T Anode (+)
O The nature of the electrode.
ances Consider the electrolysis of following cell - =
stions, containing aq. solution of CuSO,, ZnCl, and Ag rod—p f— Ptioated siecdg
MBr, by using pure silver rod as a cathade E E
and Pt electrode as anode. Assume that M2+ ES======= 1M Cu*(aq), 1M SO. (aq)
does not further oxidise and canifiet form 2 L solution 1M 2n"(aq), 2M Cl'(aq)
complex with NH,. Assume no hydrolysis of 1M M(aq), 2M Br(aq)
; any ion.
rusing
n after 0 3 . g0 —4 . £9 = . g0 _ 0828V EO £ 2303RT _
Ecuz‘r(:u 034V Eyo. & 1ONQE 7 7, 076 Vi Eyy,o/m, I Ag' [Ag OO, E _0'06
1.41_ After passing 20 amp current from battery for 28950 sec. the remaining conc. of ions in solution given in
ple””, passage would be : (Assume current efficiency to be 100%). s
(A) [Cu?] = 0.5M, [M?] = 0.5M, [Zn*] = 0.1M (B) [Cu¥]=0 M, [M2*] = 0.5M, [Zn*'] = 0.5M
(C) [Cu?] = 0.5M, [M#] = 0.5M, [Zn*] = 0.5M (D) [Cu*] =0 M, [M?] = 0.5M, [Zn*] = 1M
1.42_ What will be the volume of gases formed af anode at STP by electrolysis of above solution after passing
20 amp current for 28950 sec. (Assume current efficiency to be 100% and one mole of gas occupies 22.4
L volume at STP).
(A) 44.8 L Br, (B)22.4 L Br, (C)22.4LCl, (D) 448 L Cl,
1.43_ If36molof NH,(g) is passed in electrolytic solution given in comprehension (assume no volume change by
i addition of NH,), then what would be decreasing order of reduction potential of following :
e (K, [Cu(NH,)J** = 1 x 10 and K, [Zn (NH)J* =1 x 10°)

(A) M2 > Cu* > Zn?  (B) Cu** > M > Zn?  (C) M >Zn* >Cu? (D) Cu* > M* > Zn2
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1.44 Given E°,
EDCI; feis

E UBr, 1Br~

0
B

. Column-|

Column |

(D) Working fuel cell

1.46 Match the column :
Column-|

1.47 Column-
(Quantities) 2
(A) Molar conductance

(C) Electrode potential

Na

m*

SECTION -V : MATRIX - MATCH TYPE

*2 lou

(A) Cu*?+2Cl — Cu +Cl,

(B) Cl, + Cu — Cu*?+2CI-

(C) 2I- + starch solution + chlorine water
(D) 2Br- + CClI, + chlorine water

1.45 Match the following :

(A) Working concentration cell

(B) Spontaneous cell reaction
(C) Non - working Daniel cell

(A) Molten PbCl, using inert electrode

(B) Sodium chloride solution using inert electrode
(C) Silver nitrate solution with silver electrode
(D) Sodium nitrate solution using inert electrode

(B) emf of a cell in operation

(D) Standard reductionpotential

SECTION - VI INTEGER TYPE

1.48 A sparingly soluble sait MX is dissolved in water to prepare 1 L saturated solution. Now 10-¢ mole NaX

Given : lg_ =4x107° 5 m2mol-
lo . =5X10_3 S m?2 mol-

2%, =6x107° g m2 mol-

0.34 V
1.36V
1.08 V
0.54V

Column- 1 v o
(p) Can produce electricity in the galvanic ce

(q) Can be made to occur in electrolysis cell
(r)Appearance of brown colour
(s) Appearance of violet colour

Column |l

1 ¢
(p) H, * 502 M . HO electrical energy
(@).E° =0
(r} Eclli
(s) Galvanic cell

(t) For working of concentration cell, concentration of
cation in anodic compartment should be less then

the cathodic Gempartment

Column-l|

(p) Metal of salt will reduced
(q)H,0+2e—>H\(g)+ 20H-

(r) Solution become basic after electrolysis

(s) Solution become neutral after electrolysis
(t) Solution become acidic after electrolysis

Column-ll

(Factors on which dependency exist)
(p) Temperature

(q) Concentration of species involved

(r) Nature of substance involved

1.51

1.52

1.53

1.54 |

1.55

(s) No. of electrons lost or gained in the reaction

(t) is on additive property.

a x 10-®, then find value of (a + b). ais a natural number& 1 < a < 9.

Educating for better tomorrow

.Resonance"’

1.56

(assume 100% dissociation) is added into this. Conductivity of this solution is 29 x 10-8 Sim. If K, of MX'is

1.57




B

ion of
;5 then

HI
lysis
sis

reaction

ole NaxX
of MX is

1.49

1.50

1.51

1.52

1.53

1.54

1.55

1.56

1.57

s> JEE (Advanced) - RRB &
100 ml, 0.05M CuSO, solutionis electrolysed by using current of 0.965 A for 100 min. Find the pH of solution

at the end of electrolysis-

Small spherical ball of silver metal used in jewellery having diameter 0.1 cm, which is obtained by the
electrolytic deposition. It total number of balls in jewellery is 10, 000, then calculate the applied amount of
electricity in coulombs, which is used on the deposition on electrodes having entire surface 0.12 m?. [Density

of Ag = 10.5]
It is assumed that 3.5% electricity consumed as wastage during electrolysis and 60% of electrode body

immersed in electrolyte. [Give your answer in multiple of 10¢]

TheE?. .= 1.18 V for
Zn(s) | Zn*? (1M) || Cu? (1M) |Cu(s).
Determine the value of x if when excess granulated zinc is added t

303R
10 M. (T = 298 K, _2_3_F£"_I=0_059)

o 1 M Cu*? solution the [Cu?] _ becomes

)] e.m.f of the solution is measured by coupling this

In the acid base titration [H,PO, (0.1M) + NaOH (0.1M
tion is in atogfdance with

electrodes with suitable reference electrode. When alkali is added pH of solu

equation
E_, = E°, +0.059 pH

coll
For HPO, Ka,=10%;Ka,=10% Ka, = 10"

What is the cell e.m.f. at the lind end point of the titration if E°_, dtiiS stage is 1.3805 V.

The e.m.f. of a cell corresponding to the reaction
Zn + 2H' (aq) —— Zn* (0.1M) * H.(g) (1 atm)

is 0.26 volt at 25°C. Calculate the pH of the solution at the hydrogen electrode.

A fuel cell uses CH,(g) and forms CO,* at the anodes |tigesed to power a car with 80 Amp. for 0.96
hr. How many litres of CH_(g) (&t STE.) would hEfreduired #(V = 22 4 L/mol) (F = 96500). Assume

100% efficiency.

For the cells in opposition,
Zn(s)|ZnCIz(sol.)|AgC!(s}iAg | AgCI(s ) Znet,(sol )| Zn(s)
Cc,=0.02M Cj=05M

RT
Find out the emf (in millivali) ofithe Fesultant cell ? (Take log 2 = 0.3, E at 298 K = 0.060)

directly proportional to the total concentration of the
Using the above fact find the percent decrease in
when its 0.1 M solution is diluted to double its

The conductivity éf a'solution may be taken to be
charge carries (ions) présent in it in many cases.
conductivity (k) of a solution of a weak monoacidic base BOH

me. (K, = 10° for BOH)( take /50 = 7.07) (Mark the answer {0 nearest integer)

original volu

fivity of a solution of a electrolyte is 5000 Q' cm* mol™* while at
cm? mol' . Making necessary assumption (Taking it as strong
dilution and also determine the degree of dissociation of

At 0.04 M concentration the molar conduc
0.01 M concentration the value is 5100 Q'
electrolyte) find the molar conductivity at infinite

strong electrolyte at 0.04 M.
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211 Anaci
IONIC EQUILIBR|UM base f
212  The i
| 100.0
SECTION - | : STRAIGHT OBJECTIVE TYPE : phen
: OH (K, =24 10 and 01 M
21 Caloulate [H], [HCOO] and [OCN"] in a solution that contains 0.1M HCO e @ 1
HOCN (K =4 x 10™). - - A
(A)H]=8%10°M  (B)[HCOO]=3x 107M (C)[OCN] =5 10°M (D)AlI0 v
f 0.1 M acelic A3 Ace
22 To prepare a buffer solution of pH = 4.04, amount of Barium acetate to be added to 100 mL.O { 0.1N
acid solution [pK, (CH,CO0") = 9.26] is : ) | Gon
(A) 0.05 mole (B)0.025 mole (C)0.1 mole (D) 0.005 mole l o
3 in pH' Il Mg has g
23 A1.4580 of Mg reacts with 80.0 mi of a HCI solution whose pH is —0.477. The chapgeiin pHwhen @ g hasy
reacted. (Assume constant volume. Mg = 24.3 g/mol.) (log 3 = 047, log 27 0.301) | 214 Ab
(A)-0.176 (B)+0.477 (C)-0.2385 (D)0.3 : sho
; 1 ining 0.1
2.4 Find the ApH(initial pH — final pH) when 100 mi 0.01 M HCI is 3ddeq in a solutioj'l containing A)
0.1 mmoles of NaHCO, solution of negligible volume ( Ka, =1 0lyKaj =107 for H,CO3)
(A) 6 + 2 log3 (B) 6 — log3 (C) 6 + 2log2 (D) 6 - 2log3 . 245  As
2.5 The ionization constant of benzoic acid is 6.46 x 10- andiKg, forsilver benzoate is ?:5 x 10-"*. How many ?:1'
limes silver benzoate more soluble in a buffer of pH = 3419 aseempared to its solubility in pure water 2 @
(A)3.317 (B)9.5 (€)1000 (D)7.5 ‘
26 When 100 ml of 0.1 M NaCN solution is titratadwith 0:3'M HCI solution the variation of pH of solution with = 216 To
volume of HCl added will be : of
[C
pH pil | NS pH! pH]
i/ [ " 217 (]
@ | | ~ © (D)
. .--r,t-ume of HC| added -\r_t;lurﬁ;_o-l HCIEed volume of HCI| added volume of HCI added
27 The indicator gonstant for.an acidic indicator, Hln is 5 x 10° M. This indicator appears only in the
& [In]_1 ” ' : Hin] 1
colour of8ecidic formwhen (HIn] " 20 and it appears only in the colour of basic form when ﬁ 0"
- In~
The pH range ofindicator is :
(A)3.7-6.9 (B)4.0-6.6 (C)4.0~-6.9 (D)3.7-6.6
2.8

29

210

\anisation constant of each HA (weak acid) and BOH (weak base) are 3.0 x 1077 each at 298K. The percentage
degree of hydrolysis of BA at the dilution of 10L is :
(A)25 (B) 50 (C)75 (D) 40

Which of the following concentrations of NH,* will be sufficient to prevent the precipitation of l«zFlg(Cﬂ-i)2 l
from a solution which is 0.01 M MgCl, and 0.1 M NH; (aq). Given that : K, of Mg (OH), = 2.5 % 10-1
and K, for NH,(ag) = 2 x 10-5. o

+

(A)0.01 M (B)0.02 M (C)0.001 M (D) 0.04 M ’
- ! i

pOH = 7-0.5 pK_ + 0.5 pK, is true for aqueous solution containing which pair of cation and anion : '

(A)C,HNH,", CH,COO" (B)NH,", F-
(C) Both (A) and (B) (D) None of these
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d has a pK, value = 5.35. At what concentration ratio of sodium

241 An acid-base indicator which is a weak aci
acetate to acetic acid would the indicator show a colour half-way between those of its acid and conjugate

base forms? pK, of acetic acid = 4.75. [log 2 = 0.3]
(A)4:1 (B)7:1 (C)5:1 (D)2:1

olphthalein is approximately 10-. A solution is prepared by adding

212 The indicator constant of phen
¢ acid. If a few drops of

100.01 c.c. of 0.01 N sodium hydroxide to 100.00 c.c. of 0.01N hydrochlori
now added, what fraction of the indicator is converted to its coloured form?

phenolphthalein are

nd0.1M ;
1 3 9
A 3 ®) 7 OF; () 77
M acetic 2.13 A certain mixture of HCIl and CHa—COOH is 0.1 M in each of the acids. 20 ml of this solution is titrated against
0.1M NaOH. By how many units does the pH change from the start to the stage when the HCI is almost
completely neutralised? K, for acetic acid = 1.8 1075,
I Mg has (A)2.03 (B)0.775 (C)2.325 (D)3.172
214 A buffer solution is made by mixing a weak acid HA (K, = 10-?) with its salt NaA in equal amounts. What
should be the amount of acid or salt that should be added to make 90 ml of buffer solttioniof buffer capacity
ntaining 017
(A) 10 mmoles (B) 22 mmoles (C) 9 mmoles (D) 11'mmoles
215 A sample of water has a hardness expressed as 80 ppm of Ca* . This.sample'is passed through an ion
W many exchange column and the Ca** is replaced by H'. What is the pH of the water after it has been so treated?
ter ? [Atomic mass of Ca = 40]
(A)3 (B)2.7 (C)5.4 (D)2.4

lion with 246 Toa 100 mL of 0.1 M weak acid HA solution, 22.5 mL of 0.2M solution of NaOH are added. Now, what volume
of 0.1 M NaOH solution be added into above solution{so that pH of resulting solution be 4.7 :

[Given : (K,(A") =5 x 107]
(A) 5 mL (B) 20 mL (CY10.mL (D) 15 mL

(a) When 100 mlof 0.1 MNaCN solutionis fittatedwith 0.1 M HCI solution the variation of pH of solution with

volume of HCI added will be :

217

y in the pH|
| 1
- S -45* -
volume of HCl added

(b) Variation of degree of dissociation o with concentration for a weak electrolyte at a particular temperature
sentage is best represented by : oK
g(OH),
x40~

(c) 0.1 M acetic acid solution is titrated against 0.1 M NaOH solution. The difference in pH between 1/4 and

3/4 stages of neutralization of acid will be 2 log 3.
(AVTET (B) F, EiF OTTT O)FRTF

g’
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SECTION -1l : MULTIPLE CORREGT ANSWER TYPE
218
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;l' Tle variation of pH during the titration of 0.5 N Na ,CO, with 0.5 N HCI is shown in the given graph. The
ollowing lable indicates the colour and pH ranges of dlfferent indicators : ‘

_"'"_“‘ olblue 12028 | Red | Yelow |

 Yelow | Blue |

10 20 30 40 50 €0
— vol. of HC! (ml)

Based on the graph and the table, which of the following statements are true ?

(A) The first equivalence point can be detected by cresolphthalein. ‘
(B) The complete neutralisation can be detected by bromathymolblue. 1
(C) The second equivalence point can be detected by bromocresol red. {
(D) The volume of HCI required for the first equivalencepoint is half the volume of HCI required for the

second equivalence point. |

219  Which of the following soiutions when addedito. 1l-oi a 0.1 M CH,COOH solution will cause no change
either in the degree of dissociation of CH,@O0OH orin the pH of the solution. K_ = 1.8 x 10 for CH,COOH?.
{A) 3 mM HCOOH (K, =6 x 107) (B) 0.1 M CH,COONa _
(C) 1.3¢ mM HCI (D) 0.1 M CH.COOH ',

220 A 1litre solution of pH = 1 diluted upto 10 times. What volume of a soiution with pH = 2 is to be added in.
diluted solution so thatfinalipHremains '2'.

(A) 1 litre (B)10\litre (C) 100 litre (D) 25 litre
2.21 Select the correct statements :

PKH,c0o, +PRHCo; .
(A) pH of NaHCO, solution can be given by —-———é——- |

(B) AI* ion is amphoteric 1

(C) K, values of metal nitrates are very-very high
(D) Na (aq). is conjugate acid of NaOH (aq).

222 Buffer solution A of a weak monoprotic acid and its sodium salt in the concentration ratio x : y has
pH = (pH),. Buffer solution B of the same acid and its sodium salt in the concentration ratio y : x has

pH = (pH),. If (pH)z-—(pH)1—1 unit and (pH), + (pH), = 9.5 units, then

(A) pK, =4.75 (B) §= 2.36 (C) —=3.162 (D) pK, =5.25

&
NResonence
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SECTION - i1

223 STATEM|
STATEM|
due to hy
(A) State|
(B) State

(C) State

(D) State

224 STATEN
HNO,, t
STATEN

100% ic

(A) Stay

(B) Stat

(C) staf

(D) Staf

225 STATE
STATE

(A) Sta

(B) Sta

(C) Stz

(D) Stz

2.26 STATE
STATE

(A) St:

(B) st:

(C)st

(D) St
SECTION -
Comprehens

Cons
Thee
CH.C
NH,-
H*+
Ifwe
CH,!
Both
(0}

(i
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H?

din

has

224

2.25

2.26

SECTION - iV : COMPREHENSIGN e

Comprehension # 1

JION - ASSERTION AND REASON TYPE
s‘l‘ATEHEﬂTd . Phenolphthalein can be used as an indicator in the titration of weak acid with NaOH.
STATEMENT-2: Near the end point in the titration of weak acid with NaOH, the pH of the solution is alkaline
due to hydrolysis of anion.

(A) Statement-1 is true, Statement-2 is true; Statement-2 is the correct explanation of Statement-1.

(B) Statement-1 is true, Statement-2 is true; Statement-2 is not the correct explanation of Statement-1

(C) Statement-1 is false, Statement-2 is true.
(D) Statement-1 is true, Statement-2 is false.

STATEMENT-1 : It is difficult to distinguish the strengths of the strong acids such as HCI, H,SO,,
HNO,, HBr, Hl or HCIO, in dilute aqueous solutions.
STATEMENT-2 : In dilute aqueous solution all strong acids donate
100% ionised to produce a solution containing H,O* ions plus the anions of strong acid.

(A) Statement-1 is True, Statement-2is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1is True, Statement-2 is True; Statement-2is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False '

(D) Statement-1 is False, Statement-2 is True

a proton to water and are essentially

STATEMENT-1 : 0.20 M solution of NaCN is more basic than 0.20 M soldtion of NaF.
STATEMENT-2 : 0.20 M solution of NaCN is mere basic than 0.20 M solution of CH,COONa.

(A) Statement-1 is True, Statement-2 is True; Statement-2 s a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

STATEMENT-1 : A substance that can either act as aft acidior a base is called ampholyte.
arbop@te fon(HCO,~) are ampholytes.

STATEMENT-2 : Bisulphide ion (HS™) and bic
(A) Statement-1 is True, Statement-2 is True; Statement=2 is@ correct explanation for Statement-1.

(B) Statement-1is True, Statement-2 is True; Statement-2 is
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

4

NOT a correct explanation for Statement-1

Gonsider a solutionfof CHiGOONH, whichis a salt of weak acid & weak base.

The equilibrium involvedin the solutions are .

CH,COO-+H,0 —— CH,COOH + OH- st i)
NH,~+H,0 —— NH,OH + izt z i w/ichoic ' il gl &m0 (2)
O s = OB il i e A (3)
if we add these three reactions, then the net reaction is

CH,COO + NH,* +H,0 — CH,COOH + NHOH e 4)

Both CH,COO" and NH," get hydrolysed independently and their hydrolysis depends on

(i) their initial concentration

Ky Ky
—* for CH,C00-and Ko for NH,".

a

(ii) the value of K, which is
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2.27

2.28

2.29

Comprehension # 2

R Resonance®
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i initi trations are same. Therg »

Since both of the ions were produced from the same salt, their initial concen g
oW AL ydrolysis of ion can't be same,
less & until the value of Ku and K orK_and K, is same, the degree ofh same,

L AR Ky : look at 2.3
: same, we need now to look at the

4 : jonis .
To explain why we assume that degree of hydrolysis otk o T:li'\is reaction happens only because ong
third reaction i.e., combination of H* and OH jons. It 1s'obv|ous man also note that this reaction causes both 232
reaction produced H' ion and the other produced OH- |on§. We cabeing consumed. Keep this thing in mind
the hydrolysis reaction to occur more since their proi:llucf ions ar:ztant S ffected more by the common ion
that the equilibrium which has smaller value of equilibrium €0 ter extent by the comsumption

S agrea
effect, For the same reasonif for any reason a reaction is made 0 occur t‘?bn’%fﬂ constant tends to get affected ]
of any one of the product ion, the reaction with the smaller value of equill

more.

; i resence of each oth
Therefore we conclude that firstly the hydrolysis of both the ions occurs more in the p er

g hydrolysis of the i

(due to consumption of the product ions) than in each other is absence. S?rfo::::; g‘:e vghos:s}(h e greealtg? 2.3
which occurs to a lesser extent (due to smaller value of K)) 1§ affected more t a o Gl U theyare.

Hence we can see that the degree of hydrolysis of both the ions would be close 10

getting hydrolysed in the presence of each other.

SE

23
In the hydrolysis of salt of weak acid & weak base ! 3
(A) degree of hydrolysis of cation and anion is different

(B) degree of hydrolysis of cation and anion is same
(C) degree of hydrolysis of cation and anion is different and they can never be assumed same.
(D) degree of hydrolysis of cation and anion is different but they are very.close to each other when they are

getting hydrolysed in the presence of each other.

For 0.1 M CH,COONH, salt solution given, K, .. = o S 107,

In this case : degree of hydrolysis of cation and anion s
(A) exactly same (B) slightly different
(C)can't say (D) different but can be take approximatly same

In a solution of NaHCO,, the amphiproticanioncan undergo ionization to form H* ion and hydrolysis to form
OH-ion.

ionization
HCO, +HO0 —/—/—/ CO,7~HH, 0O’ 2!

hydrolysis -
HEO, + HIO =———— V¥, + OH"
To calculate pH, suitable @pproximation is :
(A)[CO7] = [H,CO,l . (B) degree of ionization = degree of hydrolysis

(C) both (A).and (B) (D) neither 'A' nore 'B'

When aluminium salts are added to water, A#** ions'are immediately attracted to the negative en;j of polar -

water molecules. Tilmeyfo:_'m hexaaquaaluminum(II)ions, [Al(H,0),}*. This is often written simply as Al**(aq).
However the electric field associated with small, highly charged Al*® ion is so intense that it draws electrons
in the O — H bonds of water towards itself. This enables the water molecules to become donors. In aqueous
solution, free water molecules act as bases and the following equilibrium is established : |
[Al(H,0)]** +H,0 —= [AI(OH)(H,0),** + H,0"

Thus, solutions of Al*? salts are acidic, in fact as acidic as vinegar. :
is added to aqueous aluminium salts further H* ions are remm?ed f‘rtg;e&lez:acs)? ;tr::g?;;t;:]l:;zzu;‘gr‘lj;
hydroxide precipitates. o
2[AI(H,0)]* (aq) + 35 (aq) ——> 2[AI(OH),(H,0),](s) + 3H,S(q)
More stronger base can remove 4H* ions as follows :

[Ai(HzO)aP* +40H" —— [AI(OH),(H,0)] (aq)+ 4H,0(1)
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230  Which of [Al(H,0),*", H,S orH,0 is the strongest acid ? +> JEE (Advanced) - RRB =

(A TAI(H,0), I (B)H.S ©HO (D)l oo S5t
2.31 A base which will behave just like S :

(A)CO~ (B) CH,0OH (C)NH,® O)NH,
232  Another ion that would behave similar to Al*® (aq) in forming an acidic solution is :

(A) Befy, (B) Bax, (©)Na' o)

233 [A(OH), (H,0),] (s) more simply written as Al(OH),(s) is :
(A) acidic (B) basic (C) neutral (D) amphoteric

2.34  Which gas would get absorbed when passed into a solution of Al** (aq) ?
(A)NH, (BYNO (C)CcO (D)0,

SECTION -V : MATRIX - MATCH TYPE
235 Match the effect of addition of 0.1 M KOH to 0.1 M, 50 ml H,PO,. Ka,, Ka, . Ka, are thedipil il iontsation

constant of H,PO, :
£ Column-Il
(A) 75 mi of KOH (p) PH = P**
(B) 25 ml of KOH (q) pH = oke;
Kaz Ka

(C) 150 ml of KOH (r) pH = P2 + Pl

2

1
. (s) PHET™ -2_[P"‘a-,+|og Cl

1
() pOH=7 - E[Fﬂ‘(as +1log C]

236 We mix equal volume of two aqueous solution: Match the following :
Column 1l (pH at 25°C)

Column |
(A)0.2M KOH + 0.5 M HCOOH (p) 0.7
(B)0.1M NaCl+ 0.1 M NaNO, (q) between1to 7
(C)0.1 MNH,CI + 0.1 M NaOH N7
(D) 0.5 MHCI+ 0.1 M.NH,OH (s) greater than 7
flog,, 2 = 0.3] (t) less than 7
2.37 Matchthe following :
Ifk,of HCN = 5x 10", k of HOCN =32x10*,k of NH,=1.8x 105, k, of CH,COOH = 1.8 x 10°S
(All data at 25°C)
Column-| Column-li (pH at 25°C)
(A) 10*MNaCN (p)pH>7
(8) 100 ml of 10~ M NaCl + 100 ml of (q)pH # 7
10-' M HCI + 300 ml of 10~ M NaOH
(C) 10 MHCI +10"'M HCN (ypH <7
(s)pH=7

(D) 10" MNH,OCN
(t)pOH <7
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2.38 Column-
Given : K, =5x107, K,=5x10" for H,CO;

Column-l

K,(CH,COOH) = 1.8 % 10 ; K,(NH,0H) = 1.8 10°% i
(A)NaHCO, (aq.) (¢) Significant cationic hydrolysis "
(B) CH,COONH, (aq.) (q) Significant anionic hydrolysis ]
(C)K,S0,.AL,(SO,),24H,0(aq.) (r) Acidic (pPH < 7) |
(D) NaCN (aq) (s) Basic (pH > 7) BT
(t)pH is independent of concentration (v:
(E
& Solimnc] Column- Il ¢
(A)NH,Clin water (p) Neutral solution which does not undergo hydrolysis «
(B) CH,COONa in water (q) Cationic hydrolysis a7 y
(C)NH,CN in water (r) Anionic hydrolysis \
(D) NaCl in water (s) Both Cationic and Anionic'hydrolysis H
(
SECTION - VI : INTEGER TYPE 33 ¢
|
240  [H*] concentration in 0.01 M H,O, solution (K, =3 x 10-? and Ka, =~ 0) is x M. Fill first two digits of 1
108 x as answer. 24 '
1
241  Solid BaF, is added to a solution containing 0.1 mole.ef sodium oxalate solution (1 litre) until equilibrium is ,
reached. If the Ksp of BaF, and BaC,0,(s) is 10€ & 107 respectively. Assume addition of BaF, does not ‘
cause any change in volume and no hydrolysis of any of the cations or anions. (Given : J116 =10.77) 35
If concentration of Ba2 ions in resulting solution at equilibrium is represented as 2.7 x 10~ then xis :
36

2.42 Whatis the ratio of moles.of Mg(©H), and Al(OH), presentin 1 lit saturated aqueous solution of Mg(OH),
& AI(CH), (K¢, of Mg(QH), = 4 x 10712 and K, of Al(OH), = 1 x 10*). Give answer by multiplying

by 107"

243  When NaOH solution is gradually added to the solution of a weak acid (HA), the pH of the solutionis found 3.7
to be 5.0 at the addition of 10.0 mL of NaOH and 6.0 at the further addition of 10.0 mL of same NaOH. (Total
volume of NaOH = 20 mL) calculate pK, for HA [log 2 = 0.3]
[Fill your answer in the form of multiple of 10~" for example if your answer is 2.1 then fill 21 as your 3.8

answer]

244  Calculate the hydrogen ion concentration (in mol/dm®) in a solution containing 0.04 mole of acetic acid and

0.05 mole of sodium acetate in 500 mL of solution. Dissociation constant for acetic acid is 1.75 x 10°%.

Report your answer after multiplying by 2 x 10°,

| IR Resonence’
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SOLUTIONS AND COLLIGATIVE
3 PROPERTIES

SECTION - | : STRAIGHT OBJECTIVE TYPE

31

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

IBs=senence”

The vapour press'ure of the solution of two liquids A(p° = 80 mm) and B(p° = 120 mm) is found fo be 100 mm

when x, = 0.4. The result shows that :
(A) Solution exhibits ideal behaviour.
(B) Solution shows positive deviation.

(C) Solution shows negative deviation.

(D) Solution will show positive deviation for lower concentration and negative deviation for higher concentrations.

form an ionic complex. If this complex is 75% ionised in aqueous solution with

Barium ions, CN™ and Co**
found to be 1.73 BM (due to spin only) then the

Vant Hoff factor (i) equal to four and paramagnetic momentis

hybridisation state of Co (11) in the complex will be :

(A) spd (B) d?sp? (C)sp’d (D) dsp?

Osmotic pressure [in atm] of a 0.1 M solution of K [Fe(CN)], which undergoes 50% dissociation, will be
at27°C:

(A)7.38 (B) 3.69 (C)405.9 (D) none of these

Ifthe ratioof P,°to P’ is 7/3, how many

In an ideal mixture of liquids A and B the mole fraction of Ais 0.25.
| quantity of distillate which has a

repeated distillations would be required as a “minimum"” to obtaina smal
mole fractionof A, better than 0.807
(A)4 (B)2 (C)3 (D)5

How many m.moles of sucrose should be dissolvéd.in 500 grams of water so as to get a solution which has

adifference of 103.57°C between boiling pointand freezing point ?
(K= 1.86 KKg mol~', K, =0.52 KKg mal™)

(A) 500 m.moles (B) 900 m¢moles (C) 750 m.moles (D) 650 m.moles

Which of the following has been arrangedin order of decreasing freezing point?
(A) 0.05 M KNO, > 0.04 M Cagl, >0.140 M sugar > 0.075 M CuSO,

(B) 0.04 M BaCl, > 0.140 Misucrese > 0.075 M CuSO, > 0.05 M KNO,
(C)0.075 M CuSO> 0:140 Msucrose > 0.04 M BaCl, > 0.05 M KNO,

(D) 0.075 M CuSO, >0.05MNaNO, > 0.140 M sucrose > 0.04 M BaCl,

Asolution of x moles of Sucrose in 100 grams of water freezes at-0.2°C. As ice separates the freezing point
goes down to 0.25°C. How many grams of ice would have separated?
(A) 18 grams (B) 20 grams (C)25 grams (D) 23 grams

A sample of air is saturated with benzene (vapour pressure = 100 mm Hg at 298 K) at 298K, 750mm
Hg pressure. If itis isothermally compressed to one third of its initial volume, the final pressure of the system

is
(A) 2250 torr (B) 2150 torr (C) 2050 torr (D) 1950 torr

Available solutions are 1L of 0.1 M NaCl and 2L of 0.2 M CaCl,. Using only these two solutions what
Ma.imum volume of a solution can be prepared having [CI] = 0.34 M exactly. Both electrolytes are strong
(A)2.5L (B)2.4L (C)23L (D) None of these




—s> JEE (Adm.nee_ﬂ_l’-a‘ ]
and NaCl with AT, and AT', as their respective boii

® Chemistry ca
3.10 Consider equimolal aqueous solutions of NaHSO

point elevations. Th 4 S ill be :
- evaiueofm_m AT, wi :

(A)1 (B)1.5 (C)35 (2

- i i . The boiling po
311 Asolute’S’ undergoes a reversible trimerization when dissolved in a t?e'-rtam s'otw;g:ation i cagapnlrn\
elevation of its 0.1 molal solution was found to be identical to_thle boulmglPOIT::iaﬁon . per::e a
0.08 molal solution of a solute which neither undergoes association nor disso ' '

had the solute ‘S’ undergone trimerization?
(A) 30% (B) 40% (C) 50%

(D) 60% |

eezing point depression isl

342 F i ide in 50 g of HgCl,(#) the fr
or a solution of 0.848 g of mercurous chloride In 50 g gCly( cl, ? (Hg GAM 200, Cl 200

1.24°C. K, for HgCl, is 34.3. What is the state of mercurous chloride in Hg

or Hg = 200, Cu GAM 35.5 or Cu = 35.5) 1
(A) as Hg,Cl, molecules (B) as HgCl molecules
(C)as Hg* and Cl-ions (D) as Hg,?* and Ci~ions

343  Consider the following statements and arrange in the order of truelfalse as given in the codes.

- . - ‘
S,: Vapourpressure is a colligative property.

Freezing point of a solution is always lower than that of the pure solvent. A
Acetic acid undergoes association in benzene. The molar mass of acaticacid, determined by elevation
of boiling point is always higher than its normal molar mass,

S, : Osmotic pressure measurements can be used for determination of molar mass of polymers.

(A) EFFF (B)FTTT (©)TTTT (D)TFTF

SECTION - Il : MULTIPLE CORRECT ANSWER TYPE

ideally).

(A) The numerical value of relative fowering in vapour pressure upon addition of solute MCl is 1/15.
(B) The solute MCl is 25% ionised in the above question.

(C) The solute MCl is 23.33%ioniseg"n the above question.

{D) Upon addition of excessiPb(NO,),, the number of moles of PbCl, precipitated is 2/35.

3.15 Consider the following system.
Three differeptagueous solution each having volume 100 ml are taken and kept in contact as shown.

— ] —1

| 1 |

_i 'l I !
100 m! SPM 100ml  SPM 1001;

G2 M Urea 0.15M KCi cIMAG,
After sufficient time (Consider temp constant & 100% dissociation of strong electrolyte)

100
(A) Volume of urea solution will be F ml.

400
(B) Volume of AICI3 solution will be —=m.

(C) There will be no change in volume of KCl solution.
(D) Volume of both KCI and AICI, solutions will increase.

314 The vapour pressure of two miscible liquids A and'Biare 800 and 500 mm of Hg respectively. In a flask,
2 moles of A are mixed with 6 moles of B. Furtherto the mixture, 32 g of an ionic non-volatile solute MC
(partially ionised, mol. mass = 70 u) were also added. Thus, the final vapour pressure of solution was found
to be 420 mm of Hg. Then, identify the carrectstatement(s) : (Assume the liquid mixture of Aand B to behav_e,\

317 Wi

318 viln
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2.25 g of a Non volatile substance dissolved in 250 g of C_H, . This solution shows depression in F.P. by
0.256 K. Which of the following is /are correct : '
Given that : (K, and K, for C;H, is 2.53 Kmolal* and 5.12 Kmolal!, BP of C,H, = 353.3 K)

(A) Molar mass of substance is = 180

(B) B.P. of solution is = 353.42 K
(C) Relative lowering in vapour pressure of solvent = 0.0038

(D) All are not correct

Which of following statements are incorrect about Henry's law ?

(A) Itis applicable at all P as well as concentration

(B) Itis applicable at all temperature

(C) Solubility of N,, NH,, O,, HCI in water can be explained by Henry's law.
(D) Raoult's law is special case of Henry's law.

In which of the following pairs of solutions will the values of the vant Hoff factor be the same?

(A) 0.05 MK, [Fe(CN).] and 0.10 M FeSO,

(B)0.10 MK [Fe(CN),] and 0.05 M FeSO, (NH,),SO,. 6H,0

(C) 0.20 M NaCl and 0.10 M BaCl,

(D) 0.05 M FeSO, (NH,),SO, . 6H,0 and 0.02 M KCI . MgCl, . 6H,0

Vapour pressure of solution containing 6g of a non-volatile solute in 180 g of water, is20.0 torr. If 1 mole water
is further added vapour pressure increases by 0.02 torr. Which of the followingiis truei?

(A) The molecular weight of solute is 54g moi™'

(B) The vapour pressure of pure water is 20.22 torr
(C) Addition of more water in the solution will further raise the vapour pressure of solution.

(D) The vapour pressure of pure water is 22.22 torr
Two liquids A and B form an ideal solution. The solution has a vapor pressure of 700 torr at 80°C. itis distilled

till 2/3* of the solution is collected as condensate. The compasition of the condensate is x', = 0.75 and that
of the residue is x",= 0.30. If the vapor pressure of the residue at80°C is 600 Torr, which of the following is/

are true?
(A) The composition of the original liquid was x, =0.6
(B) The composition of the original liquid was x5 04.

G 2500
(C)P0= — Torr.
(D) P,° =500 Torr.

STATEMENT-1 : Perfectlyideal solution is not possible with respect to binary solution of two liquids.
STATEMENT-2 : No two substances can have exactly the same nature of intermolecular forces & also of the
same magnitude.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

STATEMENT-1 : When a cell is placed in hypertonic solution, it shrinks.

STATEMENT-2 : Reverse osmosis is used for desalination of water. |
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
(E, Statement-1 is True, Statement-2 s True; Statement-2 is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True
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equals the sum P, + P, of the partial pressures, where xé =
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olar solution of HCI and HF decreaa@é‘a

STATEMENT-1 : The difference in the boiling points of equim
their molarity is decreased, 1 ’
STATEMENT-2 : The extent of dissociation decreases steadily with increa
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explana
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct expla
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

sing dilution.
tion for Statement-1.
nation for Statement-1

STATEMENT-1 : When ‘a’ mL of a 0.1 molal urea solution is mixed with a_n'other jb‘ ml;tol_.m: m,olgl
glucose solution, the boiling point of the solution is no different from the boiling poin S-:-) e : atm::ses |
prior to mixing but if ‘a' mL of 0.1 molal urea is mixed with ‘b’ mL of 0.1 molal HF, the bo.l ing point of the
mixture is different from the boiling points of the separate samples . 4
STATEMENT-2 : HF is an electrolyte (weak) whereas glucose is a non eiecl‘roiy’fe‘

(A) Statement-1 is True, Statement-2 is True: Statement-2 is a correct explanation fq.r S

(B) Statement-1 is True, Statement-2 is True: Statement-2 is NOT a correct explanation forStatement-1
(C) Statement-1 is True, Statement-2 is False ;

(D) Statement-1 is False, Statement-2 is True 'l L

IDEAL SOLUTION AT FIXED TEMPERATURE

Consider two liquids 'B' and 'C' that form an ideal solution. We heldthe temperature fixed at some value T thaf
is above the freezing points of 'B' and 'C'. We shall plof the system's pressure P against x,,, the overall mole
fraction of B in the system : j

. —

3.25

! ]
N8 total Ng +Ng_

1
T L v T ]
Nyotal né +Ng +Ng +Ng l

X =

Where nf and n} are the numberefmoles of B in the liquid and vapor phases, respectively. For a closed

system x, is fixed, although n§ and'ny may vary. |

Let the system be enclosed ina eylinder fitted with a piston and immersed in a constant-temperature bath!}]
To see what the P-versus—x; phase diagram looks like, let us initially set the external pressure on the piston
high enough for thie system to be entirely liquid (point Ain figure) As the pressure is lowered below that atA,
the systemieventuallyreaches a pressure where the liquid just begins to vaporizes (point D). At point D, the.

liquid has composition x§ where x£ at D is equal to the overall mole fraction Xg Since only an infinitesimal

amount of liquid has vapourized. What is the composition of the first vapour that comes off ? Raoult's law,

P, = xgpg relates the vapour-phase mole fractions to the liquid composition as follows :
.I
tpo (0
XaP XcP,
Xy = aTBand X = c;c .................. (1) |

Where Pgand P¢are the vapour pressures of pure 'B' and pure 'C' at T, where the system's pressure P.

: !

n : .
—EB—!) , and the vapor is assumed ideal.

Ng +Ng
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Ag (Only liquid)
D¢ (First vapor appears)

Fé (Last liquid vaporizes)

Xy
(Mole fraction of B)

X5 xéF’E

xg  xcPe

ideal solution

Let B be the more volatile component, meaning that PB° > Pg. Above equation then shows that

x5/ x% > x§/x& . The vapor above an ideal solution is richer than the liquid in the.more volatile component.
Equations (1) and (2) apply at any pressure where liquid —vapor equilibrium exists, notjust at point D.
Now let us isothermally lower the pressure below point D, causing more liquid to vaporize. Eventually, we

reach point F in figure, where the last drop of liquid vaporizes. Below F. we have onlyvapor. For any pointon
the line between D and F liquid and vapor phases coexist in equilibrium.

d for all other compositions of mixturewof € and B. If all the points where

If the above process is repeate
ours get completely con-

vapours start converting into liquid are connected and all the/points where vap
verted into liquid are connected then obtained graph will looklike.

Te Te

liquid (£ 0
l iquid (£) __1p°, :2 ouid WA P
i
A o (B)
e P vapour (v) Japof (o)
0 Mole fraction of B, 4 o Mole fraction of B 1
| ol
:quid Q)
= Wa P,
@ Y yapo! e (®)
o Mole fraction of B ."

0 Mole fraction of B 1
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326 The equation of the curve obtained by connediing all those PO
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ints where the vapors of above.

taken) just start forming will be

(all mixtures of different composition are ) G
(A)P = P%, + (P, P%) X (B)P =P * (Ps=Pc) Xe

Ps P¢ -—-ng-%‘"i
(€)= SePE- P8-S EYR=Fges el e
Two liquids A and B form a non ideal solution which obey the equation X
P, = P°, + 3(P% —P°,) X, + 2(P°,— o)X . this mixture will ' the tempers
When equimolar mix;ure oann:i B is distilled find the composition (BY "“Ole)::hi':e A s s ha"“:- solution. E¥
single boiling point. (P°, > P°,) where P, and P°, are vapour pressures of P Peciively which depe
X, = mole fraction of B in liquid phase : oyi:3 and AT, are
(A)3:1 (B)2:3 (c)1:2 (O

AT, =Km

an ideal solutions are 400 mm Hggand 800 mm

1 molar composition pressure can be varied. et
the applied pressuré starting with apressure of

iven the reading of pressure applied.

The pressure of two pure liquid A and B which form

respectively at temperature T. A liquid containing 3 °
solutions is slowly vaporized at temperature T by decreasing
760 mm Hg. A pressure gauge (in mm) Hgis connected which g

: The valu
3.28 The reading of pressure Gauge at which only liquid phase exists. ._
(A) 499 (B) 399 (C)299 v None ' [Troutar
H
3.29 Thereading of pressure Gauge at bubble pointis Fm
(A) 500 (B)600 (C) 700 (D)None itz
330 The reading of pressure Gauge at which only vapour piiase exists is mocﬁﬁa_n
(A) 501 (B)457.14 (©)425 (D)525 where {
soluter
Comprehension #3 388 |
Colligative property measurement is one ofithe techniques used in the measurement of chemical quantities Depre:
with reasonable accuracy. ('Ai m} 6‘;
Tt _ | | (8) 10
If 2 40.65 gm sample of K,SO, andBaSO,is dissolved in 900 gm of pure water to form a solution 'A'at 57°C, (C) 5¢
its vapour pressure is found 19 ha39 6 torr while vapour pressure of pure water at 57°C is 40 torr. Density d )1
solution A is 1.24 g/ml.
3.36 Dissc
|
in a different experiment When small amount of pure BaSO, is mixed with water at 57°C it gives the osmotic (A)d
rise of 4.05 x 10°° atm. i%)}:
(R =0.082 Lt-atm/mol-K : K=39,Ba=137,8=32,0= 16) (D)«
331 Percentage of K,SO, in the sam pleis: . 337 Tos
(A) 65.75% (B)72% (C)60.35% (D) 78.74% ({;))
332 Solubility product of BaSO, in water at 57°Ciis : '. (C)
(A) 5 x 10~ (8)3.125x 10 (C)5.625x 10 (D)2.25x 10-2 5 @
333 Concentration of Ba* ions in solution 'A'is 3.38 ‘:‘n j
(A)3.5% 10" M (B)4.7 x 105 M (C)2.5% 102 M (D)4 x 10 M | A
®
334 Elevation in boiling point of solution Ais (K, water = 0.54 K-kg/mol) : (€
(A)0.3K (B)0.1K (C)0.04K (D) 0.05 K (€

JGesoence
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Comprehension #4

3.35

3.36

3.37

3.38

(A) That having low freezing

A system of greater disorder of molecules is more probable. The disorder of molecules is reflected by the
entropy of the system. A liquid vaporises to form a more disordered gas. When a solute is present, there is
additional contribution to the entropy of the liquid due to increased randomness. As the entropy of solution
is higher than that of pure liquid, there is weaker tendency to form the gas. Thus, a solute (non volatile)
lowers the vapour pressure of a liquid, and hence a higher boiling point of the solution.

Similarly, the greater randomness of the solution opposes the tendency to freeze. In consequence, a lower
the temperature must be reached for achieving the equilibrium between the solid (frozen solvent) and the
solution. Elevation of B.Pt. (AT,) and depression of F.Pt. (AT, ) of a solution are the colligative properties
which depend only on the concentration of particles of the solute, not their identity. For dilute solutions, AT,

and AT, are proportional to the molality of the solute in the solution.

& o2 =]
. RT, M
AT, =K m = Ebulli i St
eI K, = Ebullioscopic constant 1000 AH,yy

a2
] RT, M :
And AT, =Km K, = Cryoscopic constant = ——L—— (M= molecular mass of the solvent)
1000 AHgg

AH, 5

- ) p
The values of K, and K, do depend on the properties of the solvent. For liquids, ===~ is aimost constant.
b

[Troutan’s Rule, this constant for most of the unassociated liquids (not having any strong bonding like

Hydrogen bonding in the liquid state) is equal to 90 J/mol.]
For solutes undergoing change of molecular state is solution (ionization or association), the observed AT

values differ from the calculated ones using the above relations. [n such situations, the relationships are

modified as AT, =i K,m | AT, =iK m
where i = Van't-Hoff factor, greater than unity for ionizationvand smaller than unity for association of the

solute molecules.

- Depression of freezing point of which of the following solutions does represent the cryoscopic constant of

water?

(A) 6% by mass of urea in aqueous solution

(B) 100g of aqueous solution containing 18 g of glucose
(C) 59 g of aqueous solution containing'9'g of glucose

(D) 1 M KCi solution in water.

Dissolution of a non-volatile selute into a liquid leads to the -
(A) decrease of entropy

(B) increase in tendeney of the liquid to freeze

(C) increases in tendency to pass into the vapour phase.

(D) decrease in tendency of the liquid to freeze
To aqueous solution of Nal, increasing amounts of solid Hgl, is added. The vapor pressure of the solution

(A) decreases to a constant value
(B) increases to a constant value

(C) increases first and then decreases '
(D) remains constant because Hgl, is sparingly soluble in water.

Aliquid possessing which of the following characteristics will be most suitable for determining the molecular
mass of a compound by cryoscopic measurements?
point and small enthalpy of freezing

d small enthalpy of freezing

(B) That having high freezing point an
all enthalpy of vaporisation

(C) That having high freezing point and sm
(D) That having large surface tension
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3.39 A mixture of two immiscible liquids ata oonstaTttﬁfel: 7 346 Ifosmoti
(A) equal to the normal boiling point of more vola ell il answer
(B) equal to the mean of the normal boiling points of the’t\m_!d"qmds- _ Eda
(C) greater than the normal boiling point of either of the liquid- _ " (Given:
(D) smaller than the normal boiling point of either of the liquid.
347 256g0
SECTION -V : MATRIX - MATCH TYPE of sulfu
340 Column-1 Column- li
electrolyte i (van't off factor) 348 0012
(A) Urea, Glucose, Fructose (p)1:08:1 ol
(B) NaCl, MgCl,, K,SO, (@1:2:3
(C)AL(SO,), Na,PO,, K [Fe (CN),] (Mt1:1:1 Ciafly
(D) Glucose, NaCl, CaCl, (s)2: 3:3
If ele
3.41 Column | Column |l
(A)Acetone + CHCI, (p)AS_, >0
(B) Ethanol + Water (q)AV., >0 (Kys
(C) C,HBr+C,H,( (r)AH,, <0
(D) Acetone + Benzene (s) Maximum boiling azeotropes 349 oon
(t) Minimum boiling azeotropes ’
titrat
3.42  Match the Column
Column-l Column-il
: bt . - 350 Intl
(A) 0.1 MAL(SO,), (p) Solution with highest boiling point.
(B) 0.1 MAIPO, (q) VanitHoff factor is greater than 1. Cali
(C) 0.1 M urea. (r) Selution with lowest osmotic pressure.
(D) 0.1 M MgCl, (s) Solution with lowest freezing point. 351  The
SECTION - VI : INTEGER TYPE log

3.43  Twoliquids ‘A (molecular mass = 40) and ‘B! (Molecular mass = 20) are partially miscible. When 1 mol ofA

Ce
and 3 mol of B are shaken together.and allowed to settle, two layer L, and L, are formed as shown i in
diagram. (Mol)(P)[T] re
352 1t
b\
=, ———=
3.53 it

Layer ‘L, contains 0.1 mole fraction of ‘A’ and layer ‘L,' contains 0.4 mole fraction of A calculate simple ratio’
of masses of layer L, to layer L,. If your answeris — then report as (x + y).

3.44 A solution of A (#) and B (£) with.30 mole percent of A is in equilibrium with its vapour which contains
60 mole percent of A. Assuming ideality of the solution and its vapour caiculate the ratio of vapour pressure

of pure A to that of pure B. (Report your answer as ratio x 2) 1|

3.45 Anideal solution was prepared by dissolving some amount of can sugar (non-volatile) in 0.9 moles of water.
The solution was then cooled just below its freezing temperature (271 K) where some ice get separated out.
The remaining aqueous solution registered a vapour pressure of 700 torr at 373 K. Calculate the mass of ‘
separated out, if the the molar heat of fusion of water is 6 kJ,

N Resonance® ..
FARS Educating for better tomorrow B .I
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3.48

3.49

3.50

3.5

3.52

3.53
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If osmotic pressure of 1 M aqueous solution of H,SO, at 500 K is 90.2 atm. Calculate Ka, of H,SO,. Give your
answer after multiplying 10 with Ka,. (Assuming ideal solution). i
(Given: Ka, of HISO‘ is 0, R =0.082 It-atm/mol-K).

2 I i fl'BeZing DOIm. (o] 0-0 C- 0- ‘ l 1 ici

0.0125 mol is di ;

of sucrose is dissolved in 100 gm of water and it undergo partial inversion according to following
equation
CyHy0, + H,0 — CH,0 + CH,0

72 8 112 e

If elevation in boiling point of solution is 0.104°C calculate %mol percentage of sugar inverted
(Ky yo = 0-52).

25 mi of FeC,0, dissolved in 186 gm of water calculate depression in freezing point. If10 mlofsame FeC,O,
titrated with 30 ml of 0.4 M KMnO, in acidic medium (k, for H,0 = 1.86, Assume 100%iionisation of FeC,0,).

In 10° Litre sample of hard water CaSO, and MgSO, is present. If elevation.in Bailing point is 0.000052°C.

Calculate the degree of Hardness of hard water. (K, for H,0 = 0.52)

The vapour pressure of fluorobenzene at t°C is given by the equation

1250
log p (mm Hg) =7.0 - 13220

Caloulate the boiling point of the liquid in °C if the external (applied) pres

sure is 5.26% more than

required for normal boiling point. (log2=0.3)

1g of arsenic dissolved in 86 g of benzene brings down the freezing point to 5.31 °C from 5.50 °C. If K, of

benzene is 4.9 —E the atomicityof thesmolecule is : (As = 75 or As GAM 75)

Assume liquefied petroleumigas (LPG)is a50-50 (by mole) mixture of n-pentane and n-butane. Calculate the
of gas available from a newly filled cylinder.

calorific value ( in kJ/mol)
Give your answer divide by 100.
n-butane,C,H,
1800 Torr

2800 kJ/mol

n-pentane, C.H,,
600 Torr

Vapour pressure
3600 kJ/mol

Calorific value
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41

4.2

4.3

4.4

4.5

4.6

SECTION - | : STRAIGHT OBJECTIVE TYPE

For a first order reaction, nA —» B whose concentration vs time
curve is as shown in the figure. If half-life for this reaction is 24
minutes. Find out the value of n.

(A) 1
(B)2
(C)3 1
(D) 4 i
24 . - mple. ThR The'
1 Na (half-life = 15 hrs.) is known to contain some radioactive impurity (half-life = 3-hrs.__') [n & saImp (A) (
sample has an initial activity of 1000 counts per minute, and after 30 hrs it showsian activity of 00 440 A
per minute. What percent of the initial activity was due to the impurity ? _ - 3 pLE
(A) 10 (B) 40 (C)5 (D) 20
cor
In a hypothetical reaction
A(aq) = 2B(aq) + C(aq) (1%* order decomposition) _ , . b (as
'A'is optically active (dextro-rototory) while '8 and 'C" are opticallyifiactive but 'B' takes part in a tilration (A
reaction (fast reaction) with H,0,. Hence the progress of reagtionean be n}onl}ored by measuring rotattm! e
of plane of polarised light or by measuring volume of H,Q, consumedin titration. ! A 1 4. Lo
In an experiment, the optical rotation was found to be #=30° atit= 20 min. a_nd 8 =15°att=50 min, tm_r!'f al
start of the reaction. If the progress would have beenimenitored by titration method, volume of H;0 4
consumed at t = 30 min. (from start) is 30 ml thea velume'of H,0, consumed att = 90 min. will be; |
(A) 60 ml (B) 45 ml (C)52.5 ml (D) 90 ml 412 ¢
{
At a certain temperature, the first order raté.constantk; is found to be smaller than the second grder rate.
constant k,. If the energy of activationdg, .ofthe first order reaction is greater than energy of activation E,
of the second order reaction, then with ingrease in temperature. 1
(A) k, will increase faster than k, jbut'always will remain less than k,
(B) k, will increase faster than'k,
(C) k, will increase faster #hian k, and becomes equal to k,
(D) k, will increase faster Kjand becomes greater than k,
In the formation of HBEffomiH, & Br,, following mechanism is observed.
(A) Br, —-4J201e Equilibrium step
(B) H, +/Breh—3 FBr + He Slowstep 443
I
(C) He + Br, =<*» HBr + Bre Faststep '_
Calculate the rate of reaction, if concentration of hydrogen is twice that of bromine and the rate constant'
is equal o one rutherford. Concentration of bromine is 1 M. 414
{A) 2 » 10® dps (B) 10 x 10 dps (C)20.2x10"dps (D) 4 x 102 dps
A graph between log ty,and log a (abscissa), a being the initial concentration of Ain the reaction is given
4 44

For reaction A — Product, the rate law is :

N 4
e y
_d[A] ~d[A] _ —-d[A 2
WGk @Ik © T k(o) Ty
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4.7

4.8

4.9

4.10

411

4.12

413

414

4.15
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1
In a gaseous phase reaction, A,(g) — B(g) + 5 C(a). The increase in pressure from 100 mm to 110

mm is observed in 5 minute. The rate of disappearance of A, in mm min~'is :
(A) 4 (B)8 (C) 16 (D) 2
For a 1st order reaction (gaseous) (constant N AT

aA ——((b-1)B+1C (with b > a) the pressure of the system rose by 50[%*1] % in a time of

10 min. The half life of the reaction is therefore.
(A) 10 min (B) 20 min (C) 30 min (D) 40 min.
For a certain reaction the variation of the rate constant with temperature is given by the equation

(In3)t

Ink; =Inky + 5 (t = 0°C)
The value of the temperature coefficient of the reaction is :
(A) 0.1 (B) 1.0 (C) 10 (D)3

A reaction takes place in three steps | the respective rate constants are k., k, and k;.The overall rate

Kiks

constant k = —:(2— If energies of activation are 40 , 30 and 20 kJ, the overall energy of activation is
(assumming ‘A’ to be constant for all) : .
(A) 10 (B) 15 (C) 30 (D) 60

In a certain reaction, 10% of the reactant decomposes in one hour, 20 % in two hours, 30% in three hours

and so on. The dimensions of the rate constantis :
(A) hour! (B) mole litre™" sec-!  (C) litre mole™ sec (D) mole sec™

Some graph are sketched for the reaction A — B (assuming different orders). Where ‘o’ represent the

degree of dissociation.

[o] 1

o] 1
(a) (b) (c) 1ol 11

t = 1t >

t —

The order of reactionare respectively.
(A)0, 1,2 (8)1,0, 2 (€)2,:05i1

Compounds Aand B react with a common reagent with first order kinetics in both cases. If 99% of Amust
react before 1% of B has reacted, what is the minimum ratio for their respective rate constants?

(A) 916 (B) 229 (C) 500 (D) 458

The activity per mi of a solution of radioactive substance is x. How much water be added to 200 m of this

solution so that the acitivity falls to /20 per ml after 4 half-lives ?
(A) 100 mi (B) 150 ml (C) 80 ml (D) 50 ml.

A reaction with respect f0 X is zero order till the concentration is reduced to half of initial concentration.
Then the reaction become first order with respect to . if the value of rate constants for the zero order and

(D) 1,2,0

i y 1
first order are equal to k (in magnitude), then find the time taken to reduce the concentration of X to 6 th

of its original concentration Xy
Xo . 3£n2 Xo 4(n2 A 4n2
® 2k ©) 2%k ©) %"k
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4.16 Forthe decornposition of Hzoz(aq) it was found that \}o, (l =15 I"I"Iil'l.} was 100 mL (at 0°C and 1 m] m

Al (M) :
Vo, (maximum) was 200 mL (at 0°C and 2 atm). If the same reaction had been followed by the tin-ﬁ_ [ml"éﬁh)‘,) .
ich of
method and if V™) (t= 0) had been 40 mL, what would Vi, (= 15 min) have been ? ‘ o
. “ = } e ort
A) 30 mL Bjos l
- ) (B) 25 mL (C) 20 mL ( (C) The or

A reaction can take place by two paths. k, and k, are rate constants for the two paths & E and E; are thej,

respective activation energies. 422t FoLsng

Attemperature T : k,>k,. E,<E.
ift e i R ekt Wi tion is correct betwee stoichiom
emperature is raised to T, the rate constants change to k," & k,". Which relation is nk,,
K, ky” & k,” (considering activation energy does not change with temperature). (A) unito
5 ; . : = c)[Cl =
ki k kil Kk ki 3 K (
A i o 2 P P h b B ~2 D) == o
B ®) %, ", ©) &, “k, )k, "k 423  Thereacl
4.18 i i B codes. il (1)NO +
. Consider the following statements and arrange in the order of true/false as given in'the codes. |
dIA] g A __ (2) NOB1
8, : The rate of the reaction A = B having the rate law — = &= = k [A] [B}when plotted against time will Which o
o x g y I (A) The |
exhibit a maximum at some time. ' (B) The
S, : A catalyst in a chemical reaction increases the forward E_ and decieases the backward E_ (C) The
S, : A catalyst in a chemical reaction decreases both forward and/backward E, (D) The
S, : For a first-order reaction, the time required to reduce suceessivelythe concentration of reactant by 424 The po
a constant fraction is always same. reactiol
A)TTTT . (B) FFFF (C)FTFT (D) TFTT tme s
angle (
SECTION - Il : MULTIPLE CORRECT ANSWER TYPE ]
419 If the rate of reaction, 280,(g) + O,(g) —-5 2S04(g) is given by : {(%))'_fr‘:
[SO,] ' D)l
Rate= K= o
[SOs] 425  Ident
which statements are correct : (A)A
(A) The overall order of reaction'is =1/2 (%}‘:
(B) The overall order of reattion is +1/2 ((D)) :
(C) The reaction slows down:as.the product SO, is build up
(D) The rate of reaction does.not depend upon concentration of SO, formed 426 The
. pres
4,20 Which is correct graph -
(A) L | \ Sec. order ®) ¢ —g‘t:) First order
a (initial concentration) time
At given conc.
dc and order fore First order
/ ot
© (-5) 0) &
1/temp. a (Initial concentration)
NResonance® w
\Y Educating for better tomorrow . A o;
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4.21

4.22*

4.23

4.24

4.25

4.26

4.27

For a certain reaction A —— products, the t,,, as a function of [A
] l 4
[Al, (M) : 0.4 0025 iy i bl
WZ (min.) : 100 50
hich of the following is true :

1

(A) The order i-s 3 (B) t,, would be 1004/10min for [Aly=1M
(C) The order is 1 (D) t,,, would be 100 min for [A], =1 M

i y d[C
For the reaction 2A + B —— C with the rate law % =k [A]' [B]"' and started with A and B in
stoichiometric proportion. Which is/are true?
(A) unit of k is Ms™! (B) [A], [B] and [C] all will be linear functions of time
(C) [C] = 2kt (D) [C] = kt

The reaction 2NO + Br, —— 2NOBr follows the mechanism :

(1) NO + Br, <25 NOBr,

(2) NOBr, + NO __SIoW_, 2NOBr

Which of the following is/are true regarding this :

(A) The order of the reaction with respect to NO is two.

(B) The molecularity of the steps (1) and (2) are two each.

(C) The molecularity of the overall reaction is three.

(D) The overall order of the reaction is three.

The polarimeter readings in an experiment to measure the rate of inversion of cane suger (1st order
reaction) were as follows

time (min) : 0 30 %

angle (degree) : 30 20 - 15

Identify the true statement (s) ? llog 2=0.3, log 3 = 0.48,l0g 7. = 0.84 , log, 10 = 2.3]
(A) The half life of the reaction is 75 min

(B) The solution is optically inactive at 120 min.

(C) The equimolar mixture of the products is dextrorotatory

(D) The angle would be 7.5° at half time

|dentify the true statement(s) )
(A) A catalyst is chemically unchanged at the end of a reaction

(B) A catalyst may appear in the kingﬁc rate équation of the reaction
(C) A catalyst will not affect the compesitionof'an equilibrium mixture
(D) A catalyst cannot cause a nofA=spontaneous (AG > 0) reaction to proceed

The half-period T for the decompasition of ammonia on tungsten wire, was measured for different initial

pressures P of ammonia.at 25°C. Then _
P (mm Hg) 1 21 48 73 120
T (sec) 48 92 210 320 525

(A) Zero order reaction

(B) First order reaction _ 1
(C) Rate constant for reaction is 0.114 mol lit.™" sec™.

(D) Rate constant for reaction is 1.14 seconds.

ce undergoes first order decomposition. The decomposition follows two parallel first order

The substan
reactions as :

B
A< K, = 107 sec” and K, = 4 x 107 sec™
e
If the corresponding &
energy of Ais / are :
?A) 120KJmol* . (B) 116 KJ mol™ (C) 100 KJ mol™* (D) 150 KJ mok!

ivation energies of parallel reactionare 100 and 120 kJ mol' then the net activation




A certain reaction obeys the rate equation (in the integrated form) [C# " = ! ="} = (A = H Kt

4.28
the initial concentration and C is the concentration after time, t. Then : . ;
(A) The unit of k for n = 1 is sec™! (B)The“"ndkmn:z's::‘:’md"t; '
(C) The unit of k for n = 3 is mol litre~' sec™* (D) The unit of k forn = 31is '
4.29* A certain reaction A — B follows the given concentration (Molarity)-time graph. W
statement(s) is/are true ? ;
05 :
04
I 03[
A] 02
01 5
0. 20 40 60 % 100
Time (sec) — ‘
(A) The reaction is second order with respect to A
(B) The rate for this reaction at 20 second will be 7 x 103 M s~
(C) The rate for this reaction at 80 second will be 1.75 x 10> M s~'
(D) The [B] will be 0.35 M at t = 60 second 434
4.30 Consider the following case of competing 1% order reactions. ‘
b 438 )
- C |
.-/ !
Compe

A \
K; 0 .
After the start of the reaction at t = 0 with only A, the{Cli§equal to the [D] at all times. The time in M’k‘

all three concentrations will be equal is given by ;
1 1

1 1 .
(A 0 (B)t= 3 M3 Q" 3k, M2 O)t= g 2

4.31 Decomposition of 3 A(g) —— 2 B(g). * 2C(g) follows first order kinetics. Initially only A is present in 4
container. Pressure developed after 20 min. and infinite time are 3.5 and 4 atm respectively. Which of i

following is true. 438
(A) t.,,, =20 min (B)t,, = A0 min (C) t,,, = 64/3 min (D) t,, .. = 60 min

SECTION - lil : ASSERTION AND REASON TYPE

432 STATEMENT-1'lfithe activation energy of reaction is zero temperature, will have no effect on the raé b
constant. '
STATEMENT-2: Lower the activation energy faster is the reaction.
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1. | 438
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Stalternem-‘lI .
(C) Statement-1 is True, Statement-2 is False {
(D) Statement-1 is False, Statement-2 is True

4.33 STATEMENT-1: ForA+2B —— C (rate= K[A]'[B]°), the half life time of reaction is only defined !

concentration of Aand B are in stoichometric ratio
STATEMENT-2 : For above reaction, half life of reaction is directiy proportional to concentration of A and n¢

to concentration of B due to its zero order.
(A) Statement-1 is True, Statement-2is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2is True; Statement-2 is NOT a correct explanation for Statement:

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

INResonence
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Paragraph for Question Nos. 34to 35

For I¥* order decomposition of SO,Cl5(@),

S0,Cly(g) — SOx(g) + Cl2(9)
a graph of log (a — x) v/s t is shown in figure

time(min)—>
2 4 68 1?
1

D.U!lll

L] ] L]

answer the following questions using above information.

What is the rate constant (in sec™) ?

T (A) 0.2 (B) 4.6 x 10- (C) 7.7 x 10 (D).4.15 x 102
435 Whatis rate of reaction at t = 10 min [in mole/Lit./sec]
(A) 0.2 x 103 (B) 4.6 x 10+ (G710 (D) 1.15x 10-®
Comperhension # 4
d the concentration

4.36

4.37

4.38

The rate law expresses the relationship of the rate of a reaction to'the rate constant an
of the reactants raised to some powers for the general reaction

aA+bB ——cC +dD

Rate law takes the form

r =k [A] [B]

where x and y are number that must be determined exp
are concentration of A & B respectively.

erimentely k is the rate constant and [A] and Bl

Gaseous reaction A —» B + C follows firstorder kinetics concentration of A changes from 1M to 0.25 M

in 138.6 min. Find the rate of reaction when conc. of Ais 0.1 M.
(A) 102 M min~' (B) 107%.M min™ (C) 10* M min™' (D) 105 M min™'

The initial rate of zerosorder reaction of the gaseous equation A (g) — 2B (g) is 102 M min™' if the
initial concentration of Alis 0.1 M what would be concentration of B after 60 seconds ?
(A) 0.09 M (B) 0.01 M (C)0.02M (D) 0.03 M

The variation of concentration of ‘Al
of 'A' is given by the following graph. The reaction is represented by A (aq)

reaction (M/min) when conc. of A in aqueous solution was 1.8M:

T
1.5M 1

5 12M x

5 1.0M R
S oom

with time in two experiments starting with two different initial concentration
—— B(aq) what is rate of

0.4M T

5

5 10 15 20
time (min) —*

(A) 0.072 M min™ (B) 0.1296 M min™'. (C) 0.036 M min~* (D) 1 M min"
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Compm;;;sion . - ontand answer the question L ution containing 0.10 M pyridine SECTION
y the following exper it 250G i benzene S i
The following reactions was studt !
CH.* HCI
CH,OH + (CgHy), CC1 — (CHy)s C- O
A B eg_ o
The following sets of data weré observead:
Set Initial concentration .
[Alo 1
i 0.10M |
Il 0.10M 8)
0.20M

; r s A=t z
439 Rates % in sets I, Il andIIl are respectively (in M min~)
1

| Il 3
(A)  1.30x 10 26x 107 1‘85;,10
(B)  0.033 0.0039 0.
©)  0.02x10% 0.04 x 10~ 0.017
(D) None of above

4.40 Ratelaw of the above experimentis : 4
(A)r =k [A] [B] (B) r =k [AF [B] (Cyr=kI[Al [B]

441 Rate constant of the above experimentis :

(A)1.3x 10" (B) 2.6 x 107 (C) 2.6 40"

Comprehension # 4
From the following data answer the questions

Reaction : A+B > P

]

[A] M [BIM Initial rate M'sec™'
300 K 400 K

25x107" 3.0x 107" 5.0%40° 20x107°

50x107" 6.0 x 10°° 40%10%

1.0%107° 6.0 x107° 1.6 1072

442 The orderw.rt Ais: :
(A)1 (B)2 (C)3

4.43 The valueofrate constant at 300 K is (M?sec™) :
(A) 2.667 x.10° (B) 2.667 x 10° (C)2.667 x 10¢

4.44 The energy of activation for reaction (KJ/moi) is :
(A)20.83 (B) 13.83 (C)15.23

Comprehension #5
. o K
For a hypotherical elementary reaction A...T‘_\* - where EL = %
2

Initially only 2 moles of A are present.

445 The total number of moles of A, B and C at the end of 50% reaction are :

(A)2 (B)3 ()5
446 Numberof molesof Bare:

()2 (Bud (C)0.666
447 The sum of mole of (B) and (C)is :

(A)2 (B)3 ©)1

«©
®)r=k@ArEr 2
|
(D) 1.3 x 1072
449 F
i (1
{
(D)—=1.
q
(D) 2.667 x 10° g
(D)10.23 i

(D)None

(D)0.333

(D)4
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SECTION -V : MATRIX - MATCH TYPE
448 Column-|

(A)  Zero
(8)  First
(C)  Second
(D)  Third

Column- Il

® 'y

@ ty

Conontrtion

|

N Ly

concentration
hil-ta)]

(s) Lig

-

w|—-

449 ForA+B —— C incolumn - Il the graphs given can be from any ofithese four types.

dA : .
(a) =% Vs time (x axis)

Co -G,
(c) C, Vs time (x axis)

Match the graphs in Column-li for the given or

Column-—|

(A)  Iorder

(B) Zero order

(©) Second order

(D) Pseudo first order

(b) t,,, Vs initialcongs (x axis)

[

(d) Cenc. Vsitime (x axis)

der of reactions in Column — |

Column -1

(p)

(@)

o
(s) L
S

(t)
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450  Match order of the reaction (in List— I) with the corresponding rate constant (in List ~11): | & Chemistry
ListI (order) List I (rate constant)
] ] ‘ S
g Al i M 455 =
A Zero ® k=5 [{a_x)z a? g
(B Fi : [ 1o '1’] ' |
) et @ k= T |@-x a | 456 The
& X CHy
(&) Second ) K=¢ The
: 1 a 'I only
(D) Third (s) ks§ log, [{a-— x)) | i3
451  Match the foliowing :
Column | Column |l ﬂ 4.57 Intl
(A) If the activation energy is 65 kJ then how much time ®0 Lo
faster a reaction proceed at 25°C than at 0°C. ] tim
(B) Rate constant of a first - order reaction is 0.0693 min. (@)1 (G
If we start with 20 mol L, it is reduced to 2.5 mol L1
in how many minutes.
(C) Half - lives of first - order and zeroth order reactions are same. (N30 I 458 D
Ratio of rates at the start of reaction is how many times of 0.693.?
(If initial concentration are same for both zero and first order reactions.) ‘
(D) The haif-life periods are given, (s)1/4
[A], (M) 0.0677 0.136 0.272
G (sec) 240 480 960 . q
order of the reaction is
(t)2 |
SECTION - VI : INTEGER TYPE } '

4.52  Acertain reactant XO," is getting converted to X, O, in solution. The rate constant of this reaction is measured
by titrating a volume of the solution with a‘'reducing agent which reacts only with XO,~and X,0,. In thé
process of reduction both the compounds converted to X~. Att = 0, the volume of the reagent consumeds
30mL and at1=9.212 min. the volume used up is 36 mL. Find the rate constant(in hr') of the conversionc'ﬁ
XO, to X,0, ? Asuming reaction,is.of I order. (Given that ¢n 10 = 2.303, log 2 = 0.30). |

1
4,53 The graph between log k and T [Kiis rate constant (sec™') and T the temperature. (K)] is a straightline

(W 1
OX =5 and @ =tan™ [ mj . Calculate the value of E, iscal. ?

UT -
4,54  Forthe reaction A —— products, the following data is given for a particular run.
time (min.): 0 5 15 35

ﬁ MYy: 2 4 8

Determine the order of the reaction.

PN Resonance”
[ Educating for better tomorrow
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dx o
455 If 5 =Kk[H and rate becomes 100 times when pH changes from 2 to 1. Find the order of reaction.

The gas phase decomposition of dimethyl ether follows first order kinetics,
CH,OCH,(g) — CH,(g) +H,(g) + CO(g)

The reaction is carried out in a constant volume container at
only dimethyl ether is present at a pressure of 0.40 atmosphre. Whatis the total pressure of the system after

12 minute ? Assume ideal gas behaviour. (Give your answer by multiplying 100)

500°C and has a half life of 14.5 minute Initally

457 Inthe decomposition of H,0, at 300 K, the energy of activation was found to be 18 kcal/mol while it decreases

to 6 kcal/mol when the decomposition was carried out in the presence of a catalyst al 300 K. How many

times is the catalysed reaction faster than uncatalysed one 7

(Give your answer by multiplying 107)

458 Decomposition of H,0, (Ist order)

1
Hzoz(ac” ev— H;O{"-I)+ 503\9"

Can be monitored by titration method by pressure measurgment, If

Time (min) t=0_ 30 o
Pressure (mmof Hg) 200 375 400
While when progress of same reaction was monitaredipytitration method or the volume of titrant consumad

,e,-g after 10 min was found to be 20 ml. Theéfcompiet® the following table.
is Time (min) t=0 10 W30
) Pressure (mm of Hg) 200 () (C)
i Volume of KMnO, @) 20 (d)

consumed (ml)
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SECTION -1 : STRAIGHT OBJECTIVE TYPE

STOICHIOMETRY

5.1 15 gm Ba(MnO,), sample containing inert impurity is completely reacting with 100 ml of 11.2 V' H,0,, they

what will be the % purity of Ba (MnO,), in the sample ? 543 25m
(Atomic mass Ba = 137, Mn = 55) Ui
(A) 5% (B) 10% (C)50% (D) none norn
! : 1 (A) (
5.2 In what ratio should a 15% solution of acetic acid be mixed with a 3% solution of the acid to prepare a 10% (C) ¢
solution (all percentages are mass/mass percentages) :
(A)7:3 (B)5:7 (€)745 (D)7 :10 514 Anc
: proc
5.3 105 ml of pure water at 4°C saturated with NH, gas, yielded a solution of density 0.9 g/ml and containi I (A1
30% NH, by mass. Find the volume of resulting NH, solution. '
(A) 66.67 ml (B) 166.67 m| (C)133.33 m| (D) 266.67 ml 515 0.7C
get
5.4 X gram of pure As,S, is completely oxidised to respective highest oxidation states by 50 ml of 0.1 M htl neu
acidified KMnO, then X, mass of As,S, taken is : (Molarmass ofAs,S, = 246) ] (A)
(A)22.4¢ (B)0.22g (©)64239 (D)None |
| 5.16 Al
5.5 Volume V, mL of 0.1M K,Cr,O, is needed forieomplete oxidation of 0.678 g N,H, in acidic medium. The so
volume of 0.3 M KMnO, needed for same oxidation in'acidic medium will be: | itr
pri
2 5

A) 5 Vi (B) 5 V4 '. (A
(C) 113V, (D) can not be determined | 547 In

5.6 100 ml of 0.1M NaAl(OH),€0; is'neutralised by 0.25 N HCl to form NaCl, AICl, and CO,. Volume of Hel
required is ! 0
(A)10 mL (BY40 mL (C) 100mL (D) 160 mL ' it

5.7 100 mL of 0:1Nul, oxidizes Na,S,0, in 50 mi solution to Na,S,O,. The normality of this hypo solution agains'ﬂ
KMnO, (which @xidizes it to Na,SO,) would be 518 C

(A) 0.1 (B) 0.2 (C)1.0 (D) 1.6. :

5.8 25 mL of 2N HCI, 50 mL of 4N HNO, and x mL. of 2M H,80, are mixture together and the total volume is mal
up to 1 L after dilution. 50 mL of this acid mixture completely reacted with 25 mL of a 1N Na,CO, soluﬁoﬁé
The value of xis :
(A) 250 mL (B) 62.5 mL (C) 100 mL (D) None of these

—  am  am -

59  Anexcess of NaOH was added to 100 mL of a ferric chloride solution. This caused the precipitation of SECTI
1.425 g of Fe(OH),. Calculate the normality of the ferric chloride solution 4 519

(A)0.20 N (B)0.50 N (C)0.25N (D)0.40N

510 0.4g of a polybasic acid H A (all the hydrogens are acidic) requires 0.5g of NaOH for complet
neutralization. The number of replaceable hydrogen atoms in the acid and the molecular weight of ‘A" would
be : (Molecular weight of the acid is 96 gms/mole.)

(A) 1,95 (B) 2,94 (C)3,93 (D)4,92

. ®
Resonance
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511

5.12

513

5.14

5.15

5.16

5.17

5.18

SECTION - Il : MULTIPLE CORRECT ANSWER TYPE

5.19
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262 g of KBrO, . This process requires 45 mL

A solution of Na, S, O, is standardized iodimetrically against 0.1
of the Na, S,0, solution. Whatis the molarity of the Na, S, 0,?

(A)0.2M (B)0.1M (C) 0.05 M (D) 0.4 N

te H,S0,, and the volume was made up
KMnO, solution for complete oxidation.

25.0 g of FeS0O, . 7H,0 was dissolved in water containing dilu
to 1.0 L. 25.0 mL of this solution required 20 mL of an N/10

The percentage of FeSO, 7H,0 in the acidic solution is
(A) 78% (B) 98% (C) 89%

omLofa1NNaOH solution for neutralization.
fAgNOQ, gives 0.1435 g of AgCl. The

(D) 79%

25 mL of a solution containing HCl and H,SO, required 1
20 mL of the same acid mixture on being treated with an excess 0
normality of the HCI and the normality of the H,SO, are respectively
(A)0.40 N and 0.05 N (B) 0.05 N and 0.35 N
(C) 0.50 N and 0.25 N (D) 0.40 N and 0.5 N

An queous solution containing 2.14 g KIO, was treated with 100 ml of 0.4 M KI solution, the weight of 1,
produced is -
(A) 6.096 (9) (B) 7.62 g (C)30.48 ¢ (D) 18.288 g

mL of 0.2 N NaOH solution ill alithe NH,(@) evolved and

get dissolved in solution itself. The remaining solution was diluted to 250 mL«25 mL of this solution was
neutralized using 10 mL of a 0.1 N H,SO, solution. The percentage purity of the (NH,), SO, sample is

(A) 94.3 (B) 50.8 (C) 47.4 (D) 79.8

0.70 g of mixture (NH,), SO, was boiled with 100

A mixed solution of potassium hydroxide and sodium carbonate,required 15 mL of an N/20 HCI
solution when titrated with phenolphthalein as an indicator.But the same amount of the solution when
titrated with methyl orange as an indicator required 26 mL of the,same acid. The amount of KOH

present in the solution is
(A) 0.014 g (B) 0.14 g (C) 0.028'g (D)1.4 g

In an iodometric estimation, the following reactiomoccur

2Cu> +4I- —— Cuyl,; |,42Na;S,0, —> 2Nal + Na,S,0,
0.12 mole of CuSO, was added to excess of K| solution and the liberated iodine required 120 mL of hypo.
The molarity of hypo solution was=
(A) 2 (B) 0.20 (C) 0.1 (D) 1.0

Consider the following statements and arrange in the order of trueffalse as given in the codes.

S, : The reaction 2H,0, — 2H,0 + 0, is not an example of a redox reaction.

Cr,0; in acidic medium is molar mass divided by two.
stance can be calculated without considering the reaction it undergoes.
(D)TTT

S, : The equivalent mass of K,

8,: The equivalent mass ofasub
(A)TFT (B) FTF (C) FFF

Choose the correct statement :
(A) 1 mole of MnO,~ ion can oxidised 5 moles of Fe?* ion in acidic medium

(B) 1 mole of Cr, 0, ion can oxidised 6 moles of Fe* ion in acidic medium
(C) * mole of Cu,S can be oxidised by 1.6 moles of MnO,” fon in acidic medium
(D) 1 mole of Cu,S can be oxidised by 1.33 moles of Cr,0,>" ion in acidic medium
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5.20  Which of the following statements is/are cuﬂec{: : 5.28 \(':')“:’hg;
(A) Equivalent mass of Br,Og in the given reaction is 23. (351 ggof\
Bra Oa +l=4Hf— Bra + Iz + HEO LY ! s umberofc e ol
(B) In case of oxalic acid (H,C,0,), the average oxidation number and individual oxidation n arbu,} i% ::;2 o:
have the same value.
i i is madg
(C) In case of iodimetric titration, Kl is made to react with an oxidising agentand the liberated I, gas mada. e
to titrate with hypo solution.
(D) Equivalent mass of CusP in the given reaction is M/11 (where M = mol. mass) (A) 400
CugP + KMnOj4 + H* —> Cu2* + HPO,~ + K* + Mn2* (B)100
521  A5gsample containing Fe,0, (FeO + Fe,0,) and an inertimpurity is treated with excess oc:‘Ki S-?I,:J: ?:;3;:& (€105
presence of dilute H,SO,. The entire iron converted to Ferrous ion along with liberation oflo |n;§:.ﬁ0rl o g
solution is diluted to 100 ml. 20 ml of the diluted solution requires 10 ml of 0.5M Na,S,0, solu Ce (D) Equ
the iodine present. Amongs the following select correct statements. :
(A) % of Fe,0,in sample is 40% (B) % of FeQin sample is 28%
(C) % of inert impurity in sample is 42% (D) % of inertimpurity in sample is,32% SECTION -|
522  Calcium and magnesium ion from a 10° litre of sample of hard water was quantitatively prg'cipitated as 530 STATE
carbonates and weight of ppt obtained was found to be 568 g. Precipitate lost 264 g,0of weight on strong reduci
heating. ', STATI
(A) Degree of hardness of water is 4 ppm (A) St
(B) Molarity of Ca** ions in hard water was 4 x 10> M (B) St
(C) Molarity of Mg?" ions in hard water was 4 x 10-° M ©)s
(D) Sum of molarity of Ca** & Mg?** ions in hard water was6:x 10> M D)S
5.23  There are two sample of HCI having molarity 1M andi0:25 M Find volume of these sample takenin orderto) 531  STAI
prepare 0.75 M HClI solution. (Assume no water is used) { S;'Aj:
(A) 20 ml, 10 m| (B) 100 ml, 50 m| (C)40.m, 20 ml (D) 50 ml, 25 ml ((B)}:
5.24  Which of the following samples of reducing agents is /are chemically equivalent to 25 ml of 0.2 N KMnO, to (C)!
be reduced fo Mn?* and water. . (D)
(A) 25 ml of 0.2 M FeSO, to be oxidized to Fe**
(B) 50 ml of 0.1 M H,AsO, to.be .0).<idized to H,AsO, 532 ST
(C)25mlof 0.1 M H,0, to beexidized to H* and O, art
(D) 25 mlof 0.1 M SnCl, to.be oxidized to Sn** ST,
5.25* Fuming H,50, (oleum)'is a‘homogenous mixture of H,SO, and SO,. Then which of the following' (g)
statement(s)are correct: | EC}’
(A) If H,SO, and SO5are equimolar in an oleum sample, then strength of oleum is 110.11% (D%

5.26

5.27

| [.1]
_El-gesg:nance _

(B) If H,SO, and S'O3 are having equal masses in an oleum sample, then strength of oleum is 111 25%1 SECTIO!
(C) Strength of an oleum sample may be less than 100%. '

Compreh
(D) If strength of oleum is (100 + x) %, then x g of water is to be added to 100 g oleum sample to
convert whole of SO to H,S0, | 6
! €
If 100 mi of 1M H,SO, solution is mixed with 100 ml of 98%(w/w) H,SO, solution (d = 0.1 gm/ml) then : i
(A) concentration of solution remains same (B) volume of solution become 200 ml
(C) mass of H,SO, in the solution is 98 gm (D) mass of H,SO, in the solution is 19.6 gm

An oleum smaple labelled as 104.5%, in 10 g of this sample 90 mg water is added then which is/are correct:
for resulting solution.

(A) Solution contain 10.09 g H,SO, (B) Solution contain 15.86% free SO,
(C) Solution contain 8.49 g H,SO, (D) Solution contain 20% free SO,

cating for better
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528 Which of the following contains the same number of molecules?
(A) 1g of O,, 2g of SO,

) (B)1g of CO,, 1g of N,O

if Carbon, (C) 112 mlof O, at STP, 224 ml of He at 0.5 atm and 273 K

(D) 1g of oxygen, 1g of ozone

sis made
0.1 M solution of KI reacts with excess of H,80, and KiO, solutions, according to equation

5I-+ 10, +6H' — 3L, + 3H,0 ; which of the following statement is correct
(A) 400 ml of the KI soluition react with 0.004 mole KIO,
(B) 100 ml of the Kl solution reacts with 0,006 mole of H,SO,

ionin the (C) 0.5 litre of the K1 solution produced 0.005 mole of I,

resulting

oredu . Molecular Weight
o= (D) Equivalent weight of KIO, is equal to [——————5____9__]

SECTION - Ill : ASSERTION AND REASON TYPE

]

t::] 530 STATEMENT-1: In the redox reaction 8 H' (aq) + 4 NOS"* 6 G-+ Sn(s)—>SnCl> +4 NQ 34 H,0, the
frang reducing agent is Sn(s).

STATEMENT-2 : In balancing half reaction, S,0, electrons added on the left is4.

—— S(s), the number of

2 is a correct explanationfor Statement-1.

(A) Statement-1 is True, Statement-2 is True; Statement-
2 is NOT a correct explanation for Statement-1

(B) Statement-1is True, Statement-2 is True; Statement-
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

STATEMENT-1 : Among Br~, O,*, H and NO, the ions that canfiot actias oxidising agents are Br and H~.

STATEMENT-2 : Br~and H-cannot be reduced.

(A) Statement-1is True, Statement-2 is True; Statement-
(B) Statement-1is True, Statement-2 is True; Statement2
MnO, to (C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

order to 5.31
2'ie a correct explanation for Statement-1.
ic NOT a correct explanation for Statement-1

532 STATEMENT-1:In the titration of Na,COgwith HCI using methyl orange indicator, the volume required
at the equivalence point is twice that of the'acid required using phenolphthalein indicator.
STATEMENT-2 : Two mole of HClare required for the complete neutralization of one mole of Na,CO,.
Sensing (A) Statement-1 is True, Staterfient-2 is True; Statement-2 s a correct explanation for Statement-1.
(B) Statement-11is Trug, Statement-2 is True; Statement-2is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 ié False, Statement-2 is True

11.25%  SECTION - IV : COMPREHENSION TYPE

Comprehension #1

i

acts with copper sulphate to form cupric thiosulphate which is

i © 632 g of sodium thiosulphate (Na,S,05 )re
reduced by sodium thiosulphate to give cuprous compound which is dissolved in excess of sodium thiosulphate
Ron « to form a complex compound sodium cuprothiosulphate ( Na,[Cug(S,03)s! )-
CusQ, + Na,$,03 —— CuS,0; + Na,SO, ]
2CuS,0, + Na,$,0;, —— Cu,S,0; + Na,S$,04

feemct 3Cu,5,0, +2Na,S,0; — NafCus(S;:09))
Sodium cuprothiosulphate

In this process, 0.2 mole of sodium cuprothiosulphate is formed. (O = 16, Na =23, § = 32)




so Chemistry
533 The average oxidation states of sulphur in Na,S,0; and Na,S,0, are respectively.

4o JEE (Advanced) - RRB

(A)+5 &+2 (B)+2 & +25 (C)+5 &25 (D)+2 &+4
534 Moles of sodium thiosulphate reacted and unreacted after the reaction are respecticvely.
(A)3 & 2 (B)2 & 3 (C)2.2 & 1.8 (D)1.8 & 22 A
5.35 |Ifinstead of given amount of sodium thiosulphate, 2 moles of sodium thiosulphate along with 3 moles of Mol
CuSO, were taken initially. Then moles of sodium cuprothiosulphate formed is .
(A)0 (B)1 ©)15 (D)2 -
Comprehension # 2
We know that balancing of a chemical equation is entirely based on law of conservation of mass. However B
the concept of Principle of Atom Conservation (POAC) can also be related to law of conservation of mass in -
a chemical reaction. So, POAC can also act as a technique for balancing a chemical equation. For example, |
for a reaction : |
ABC, —— AB +C, i
’ n n .
On applying POAC for A, B & C and relating the 3 equations, we get: —A;L = n—;'i = ;’ (n, : number of
moles of X)
Thus, the coefficients of ABC, , AB & C, in the balanced chemical equation will be 2.2 & 3 respectively and
the balanced chemical equation can be represented as :
2ABC, —— 2AB +3C,
Now answer the following questions : 5.42
5.36 Which of the following relation is correct regarding the numerical coefficients p,a,r in the balanced chemical
equation :
pAlEgBl ——> rA B, i
(A)2p=r (B)g=1.25p (C)r=2q (D)g=0.8p . e
5.37 If the weight ratio of C and O, presentis 1:2 and both of feactants completely consume and form cO and . a
CO, and we will obtain a gasous mixture of CO and CO,. What would be the weight ratio of CO and CO, in |
mixture. 4 5.44
T -
(A)11:7 (B)7:11 (&) 181 (D)1:2 |
538 If the atomic masses of X and Y are 10 & 30 respectivetly, then the mass of XY, formed when 120 g of Y i
reacts completely with X is : ]ll
Reaction X +Y, —3 XY, | 54
(A)133.34g (B)2004g (C)266.649 (D)4004g '|'
Comprehension #3 |
Oleum is considered as a solution of SO, in H,SO, , which is obtained by passing SO, in solution of H_SO,. " 5.

5.39

5.40

541

JIN Resonance’ ﬁ
VAR Educating for better tomorrow 7 .

When 100 g sample of oleum.is diluted with desired weight of H,O then the total mass of H,SO, obtained |
1

after dilution is known as % labelling of oleum.
For example; a oleum bottle labelled as '109% H,SO,' means the 109 g total mass of pure H,SO, will be ‘

formed when 100ig of oleum is diluted by 9 g of H,O which combines with all the free SO, to form H,SO, as
S0,+H,0 — H,SO,.

What is the % of free SO, in an oleum that is labelled as '104.5% H,S0,"?

(A) 10 (B) 20 (C)40 (D) None of these

If excess water is added into a 100 g bottle sample labelled as "112% H,SO," and is reacted with
5.3 g Na,CO,, then find the volume of CO, evolved at 1 atm pressure and 300 K temperature after the
completion of the reaction : [R =0.0821 L atm mol™ K]

H,SO, + Na,CO, —> Na,SO, + H,0 + CO,

(A)2.46L (B)24.6L (C)1.23L (D)12.3

1 g of oleum sample is diluted with water.The solution required 54 mi of 0.4 N NaOH for complete neutralization.

The % of free SO, in the sample is:
(A) 74 (B) 26 (€)20 (D) None of these

rn

s
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Comprehension#5 )

Molality : Itis defined as the number of moles of the solute present in 1kg of the solvent. Itis denoted
by ‘m'".

Number of moles of solute
Molality (M) =Number of kilo-grams of the solvent

Let w, grams of the solute of molecular mass m, be present in wg grams of the solvent, then

w
Molality (m) = m—Afw—a‘x 1000

Relation between mole fraction and Molality :

= O e
A~ NN e B~ N+n

Xa _Nn _ Moles of solute W, xmg
Xs N Moles of solvent wgxmj
Xax1000 w, x1000 Xa x1000
— =m or b =M
XB xMg Wg xMg (1—XA)mB

1 :
If the ratio of the mole fraction of a solute is changed from = to 5 in the 800 g of solvent then the ratio of

5.42
molality will be :
(A)1:3 (8)3:1 (C)4:3 (D)1:2
543 The mole fraction of the solute in the 12 molal solution of Na,CO, 1§
(A)0.822 (B)0.177 (C) 1.77 (D)0.0177
544 What is the quantity of water that should be added'to.16.gm, methanol to make the mole fraction of
methanol as 0.25 - :
(A) 27 gm. (B) 12 gm. (C) 18 gm. ' (D) 36 gm.
545 A 300 gm, 30% (W/w) NaOH solution is/mixed with 500 gm 40% (wiw) NaOH solution. What is % (wWiv)
NaOH. if density of final solution is 2 gm/ml.
(A)72.5 (B) 65 (C)62.5 (D) None
546 Whatis the molality of final solution obtained in the above problem
(A)1.422 (B) 14.22 (C)15.22 (D) None
SECTION - V: MATRIX - MATCH TYPE
547 Match List | with List Il and select the correct answer using the code given below the lists
Listd List-ll :
(A) FeS, - Fe** + SO, (p) M/20
(B) Fe,S, - 2FeSO, + SO, (@) M/5
(C) KMnO, in acidic medium (ryM/8
(s) M/11

(D) Cu,S - Cu?* + S0,




548 Columnl Saiiin K.
o decides the number of electrons trang ti n, EalE

(A)Sn*2 + MnO,~(acidic) (p)Amountof oxidantavailabl Caleium pho
3.5 mole 1.2 mole hydrol %ﬁ
Howmany g
(B)H,C,0, + MnO, (acidic) (q)Amount of reductant available decides the number of electrons _wg
reducing ca
84 mole 3.6mole
(€)$052 + |, () Number of electrons involved per mole of oxidant > Number of electrong.
72mole  3.6mole involved per mole of reductant. -
(D)Fe*2 + Cr,0,2(acidic) (s)Number of electrons involved per mole of oxidant < Number of
8.2 mole 1.6 mole electrons involved per mole of reductant.
549 Match the reacting mixture in column—| with the reagent in column = i
Column —| Column = |l 554 02828
(A) HZCZO-| + NaHCzo‘ (p)NaOH , 20 mL
‘ ofFei
(B) NaHPO, + NaNO, (q)HCI
(C) Fe,(SO,); + FeC,0, (r) KMnO, \ 555 One!
'I in ter
(D) FeO + Fe,0, (s) Zinc dust |
| 556  An¢
550 Match the following : ii
Column | Column |l '. 557 As
| iod
(A) 4.5 m solution of CaCO, density: A5 gm/ml (p) Mole fraction of solute is 0.2 | o
. . ‘ 1 di
(B) 3 M 100 mi H,SO;4 mixed with 1'M 300 ml H,SO, solution (q) Mass of the solute is 360gm
{ G
(C)14.5m solution of.Ca (r) Molarity = 4.5
. ' 558 E
(D) in 2 litre:solution of 4 M NaOH, 40 gm NaOH is added. (s) Molarity 1.5 i
{
(E) 5m (molal) NaOH solution (t) 16.66 % (w/w) of NaOH in solution.
5.59

SECTION - Vi: INTEGER TYPE

known {o be dangerous enviromental pollutants, are a group of compounds:

551 Polychlorinated biphenyls, PCBs,
where m is an integer. What is the value of m, if peroentagﬁ-'n

with the general empirical formula CH, Cl,,
carbon atom in the compound is 40 ?

sample, containing temporary hardness only, required 0.1 ml of M/50 HCI for

552 50 ml of water
neutralisation. Calculate the temporary hardness of water in ppm.
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Calcium phosphide (Ca, P,) formed by reacting calcium orthophosphate (Ca,(PO,),) with magnesium was
hydrolysed by water. The evolved phosphine (PH,) was burnt in air to yield phosphorus pentoxide (P,0,).

How many grams of magnesium metaphosphate would be obtained, if 19.2 g of magnesium were used for

reducing calcium phosphide. (At. wt. Mg = 24,P=31)

ca,(PO,), + Mg ——> CaP, +MgO
Ca,P, +H,0 — Ca(OH), +PH,
Bl +0, —> P, 0, +H.0

MgO +P,0, — Mg(PO,),

magnesium metaphosphate

cess dilute H,SO, and the solution was made upto 100 mL.

0.2828 g of iron wire was dissolved in ex
for axact oxidation: Galstilate percent purity

20 mL of this solution required 30 mL. of N/30 K,Cr,0; solution

of Fe in wire.

One litre of a sample of hard water contain 4.44 Mg CaCl, and 1.9'mg of MgCl,. Whatiis the total hardness

in terms of ppm of CaCQ, ?

An oxide of a metal contains 40% oxygen, by weight.What s the equivalent weight of the metal?

chocolate-brown pawderiof PhO, is allowed to react with excess of Kl and

A sample consisting of
The volume of gas liberated from this second

N H, in anehepcontainer
=ind out volume of decimolar NaOH required to

Iire. i

containerat STP was measured out ke 12 i

iodine liberated is reacted with

ons are 100% complete).

dissolve PbO, com pietely.(Asslime allreactio

Give your answer divide Dy 1807

Rased on the fallowing thformaion, determine value of x and ¥
(CH,), AIC, (0.643 Gy—— xCH, (g) (0.22 g) +yCr + AP — AgNOs _, AgCl (s) (0.996 g).

29.2% (wiw) HCI stock solution has a density of 1.25 g mL~". The molecular weight of HC! is 36.5 g mol™'.

Find the Volume(V) (mL) of stock solution required to prepare a 500 mL solution of 0.4 M HCL.

Report your answer as VI5
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SECTION - | : STRAIGHT OBJECTIVE TYPE
6.1 One mole of an ideal monoatomic gas is caused to go through the cycle shown i figure. Then tha chaiy
in the internal energy of gas from a to b and b to ¢ is respectively :
P pC
TZPD c T 2Pn _____________
g L E ~
a Ty X T 4 b
iRy > b P, 5 > i
l »
v 4, V, 4\,
Volume ——» T —
Y 15PsYs ¢
@ 2 (B) 9—‘;“— JO0RE, () 5'2—— 6RT, (D)  10RT, ‘;1
6.2 Cons:der the following data : AH® (N,H,, 7) = 50 kJ/mol, AH(NH,,'g)= —46 kJ/mol, }
B.E. (N~H) = 393 kJ/mol and B.E. (H=H) = 436 kJ!moI '
- AL H(NH,, ) =18 kd/mol |
Calculate the N — N bond energy in kJ/mol for N,H,.
(A) 190 kJ/mol (B) = 190 kJ/mol (C) 85 kJ/mol (D) — 95 kJ/mol ’
6.3 The correct figure representing isothermaland adiabatic expansions of an ideal gas from a particular :mﬁai1
stateis : 1
i
F —r— P oy
P \\ : \ 1 \;\ .\H\\ ‘
i \\ tic (C isotharm: \ eothamai )
(A) ~—— ;ﬁl&z"{;ﬂl (B:} \:\:) I.I;-‘ A } \adla\tat:ic. 5 {D\ adiabatic
T v ¥ . —— i f _,_T_.
6.4 In the process showniin the'figure on an ideal diatomic vas, the value of q and AH respectively is
]
Ly
V, 4V,
(A) 79.5 P.,V, and 94.5 P.V, (B) 55.5 P V,and 945 P Ve
(C) 12 P,V and 0 (D) 79.5 P V and deﬁned ( P varies)
6.5

Al ®
N Resgggnce

For an ideal gas having molar mass M, specific heat at constant pressure can be given as :

o 22 rRM R RM YR

® Mo © 3= ©) M-

SRS |
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6.10

6.1



6.6

6.7

6.8

6.9

6.10

rinitial

6.11

SECTION -1I :

6.12

At 1000 K water vapour at 1atm. has been found to be dissociated into H,and O, to the extentof 3 x 10 %.
Calculate the free energy decrease of the system, assuming ideal behaviour.
(A)-AG = 90,060 cal  (B)-AG =20 cal (C)—-AG = 480 cal (D) —AG = — 45760 cal

In the reaction COCI,(g) =— CO(g) + Cl,(g) at 550°C, when the initial pressure of CO & Cl, are 250 and

The equilibrium pressure is found to be 380 mm of Hg. Calculate the degree of

280 mm of Hg respectively.
ressure of 0.4 atm is

dissociation of COCI, at 1 atm. What will be the extent of dissociation, when N,atap
present and the total pressure is 1 atm.

(A) 0.32 and no change (B)0.32and 0.4

(C)0.4and 0.3 (D) In presence of N, dissociation cannot take place

When 1 mole of an ideal gas at 20 atm pressure and 15 L volume expands such that the final pressure

becomes 10 atm and the final volume becomes 60 L. Calculate entropy change for the process

(C,,, =30.96 Jmole™ K™)

(A)80.2 J. k™' mol™ (B)62.42kJk'mol  (C) 120 x 102 Jk-'mol! (D) 27.22 J.k~"mo™

During winters, moisture condenses in the form of dew and can be seen on plant leaves and grass. The
entropy of the system in such cases decreases as liquids possess lesser disorder.as compared to gases.
With reference to the second law, which statement is correct, for the above'pfOGQSS.?

(A) The randomness of the universe decreases

(B) The randomness of the surroundings decreases
(C) Increase is randomness of surroundings equals the decrease inrandoemness of system

(D) The increase in randomness of the surroundings is greater as compared to the decrease in randomness

of the system.

P-V plots for two gases during an adiabatic process are givenin the figure :
Plot A and plot B should correspond to : (Assume idealbehaviour)
(A)Heand O,

(B) SO, and Ar

(C)0,and He =
(D) Both (B) and (C) Volima——

A

Pressure ———>

‘ha order of trueffalse as given in the codes.

Consider the following statements and arrange in
and does not depend on path.

S, : Change in stale functidiBetween two states is a definite guantity
S,: Intensive propartiesicantbe algebraically added or subtracted.
S,: Ratio of two@éxtensive properties result into a parameter that depends on amount of substance.

S, : Molar heét gapacitylis a path function.
The correct order oftrue / false of the above statements is
(AVFTFT (BYFFFT (C)TTFT (D)TTTF

MULTIPLE CORRECT ANSWER TYPE

converted into its vapour at its boiling point (273°C) and at a pressure of 1 atm.
if the value of latent heat of vapourisation of liquid L is 273 L atm/mole, then which of the following statements
is/are correct : Assume volume of liquid to be negligible and vapour of the liquid to behave ideally.
(A) Work done by the system in the above process is 224 L atm.

(B) The enthalpy change (AH) for the above process is 1365 L atm (with respect to magnitude only)

(C) The entropy of the system increases by 2.5 L atm in the above process.
(D) The value of AU for the above process is 1589 L atm.

10 moles of a liquid L are 50%
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6.15

6.16

6.17

6.18
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rmed from initia

(R=2 calories/mol/K) (take calories as u,ﬁt".“

temperature is 100°C and volume 10 L. Then for this process
energy and kelvin for temperature)

373
- B — 10
(A) AH =525 (B)AS=5In 5gg 210

(C) AE =525 i
(D) AG of the process can not be calculated using given information. '1 (D)
From the following data, mark the option(s) where AH is correctly written for the given reaction. l 620 St
Given : H' (ag) + OH- (aq) —> H,0(¢); AH = - 57.3 kJ : ';f
AH_, .. of HA(g) = =70.7 kd/mol '
AH_, . of BOH(g) = 20 kJ/mol d;
AH,.,..o, Of HA = 15 kJ/mol and BOH is a strong base. ((‘
Reaction AH, (kJ/mol) q (
(A) HA(aq) + BOH(ag) — BA(aq) + H,O —42.3 I (
(B) HA(g) + BOH(g) — BA(aq) + H,0 -93
(C) HA(g) — H*(aq) + A™ (aq) —55.7 6.21 !
(D) B'(ag) + OH-(aq) —> BOH(aqg) —20 - 5
Which of the following statement(s) is/are false ?

1
(A) AS for 2 Cl(g) — Cl(g) is positive
(B) AE < 0 for combustion of CH,(g) in a sealed container with rigid adiabatic system. 6.22

(C) AG is always zero for a reversible process in a closed system
(D) AG® for an ideal gas reaction is a function of pressure

SECTION - liI: ASSERTION AND REASON TYPE

Statement-1 : Due to adiabatic free expansion temperature of real gas may increase
Statement-2 : In adiabatic free expansionytemperature is always constant irrespective of real or ideal gas

(A) Statement-1is True, Statement=2 is True; Statement-2 is a correct explanation for Statement-1. SEC
(B) Statement-1is True, Statement-2 1§ True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1is True, Statement=2.is False
(D) Statement-1 is False, Statement-2 is True
Statement-1 : When a gas at high pressure expands against vacuum, the magnitude of work done is
6.23

maximum.

Statement-2 : Workiis a path function

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1. 1

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1 q 6.24
4

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

Statement-1 : ‘Diamonds are forever' is generally quoted for diamond as rate of conversion of diamond 0 G
graphite at room condition is nearly zero.
Statement-2 : At room condition, conversion of diamond into graphite is spontaneons.
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
6.2!

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True
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| Statement-1 : The magnitude of the work involved in an reatsr it Rt
e : an isothermal expansion is greater than that involved

Statement-2 : P-V curve (P on y-axis and V on x-axis) decrease more rapidly for reversible adiabatic

expansion compared to reversible isothermal expansion starting from same initial state. o

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Staternent-1 is True, Statement-2 is True; Statement-2isNOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

; (D) Statement-1 is False, Statement-2 is True

i !

§.20 Statement-1 : The amount of work done in the isothermal expansion is greater than work done in the
adiabatic system for same final volume.
Statement-2 : In the adiabatic expansion of a gas temperature and pressure both decrease due to

decrease in internal energy of the system.

(A) Statement-1 ?s True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2is True

621 Statement-1 : Heat of neutralization of HCl and NaOH is same as that of H,SO, with NaOH.Z '

Statement-2 : HCI, H,SO, and NaOH are all strong electrolyte. | .

(A) Statement-1 is True, Statement-2 is True; Statement-2is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

6§22 Statement-1 : In the following reaction : C(s) + O, () — CO, (g}, “AH FAU-RT

Statement-2 : AH is related to AU by the equation, AH = AU +/Ang RT
(A) Statement-1 is True, Statement-2 is True; Statement-2isa correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True: Statement=2is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1is False, Statement-2 is True

SECTION - IV : COMPREHENSION TYPE
Paragraph forQuestion Nos. 33 to 34

Two moles of an ideal m gnoar_gmir; gas undergoes a cyciic 8 ....1 B :
process ABCA as shown.in \= digram below : VT = constant
inL| 4
823 Heat supplied to INFGas during the process ABis : S < G
{A) 1200R /n2 : (B) 1800R S
(C)1200R (D) Zero e
824 ‘Work done by the gas during the entire cycle is:
(A) BOOR (1-/n2) (B) 1200R
(C) 1200R (1-/n2) (D) Zero
Comprehension # k
One mole of Helium gas undergoes a reversible cyclic process ABCDAas 2 atrrj IS
. { y Sl BT
f shown in the figure. Assuming gas fo be ideal, answer the following questions ol =
: ——T
6.25 Whalbmvnhnofaﬂfortheovarallcyclicprocess. | et
~ {A)-100Ren2 (B) +100Rn2 (C) #200Rn2 (D)Zero
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6.26 What is the value of 'g' for the overall cyclic process : 6.32

(A) — 100 Rén2 (B) +100R¢n2 (C) +200R¢n2 (o) =20Ba
6.27 What is the net work involved in the process Ato C . 2004 L

(A) — 100 R(1-£n8) (B) 300R‘n2 (C)—100 R(1+(n8) (®) \ s
6.28 Polytropic process for ideal gas is given as PV" = constant. For polytropic process for an ideal gas, the ) .

expression for work obtained is :

PV, [[ v?J —1]
= 1 Report your answer as (x + y).
(v)

(A)O (B) 1 (©)2 (D)3 6.34
Comprehension # 2

Internal Energy (E, also denoted by U) : } f

Every system having some quantity of matter is associated with a definite amount of energy, called

internal energy .

E=E el S il S S e = ¥ oo

T Rotational Vibrational bonding g

AE = EFin-l = E!nilial = c°|

AE = q,, heat supplied to a gas at constant volume, since all the heat supplied goes to increase the

internal energy of the gas .

ltis an extensive property & a state function . It is exclusively:@function of temperaies;

IfAT=0 ; AE=0 as well

The internal energy of a certain substance is given by the following equation :

U=3PV+84 :

where U is given in kJ/kg, P is in kPa, and Vis in m3/kg

A system composed of 3 kg of this substance expands from an intial pressure of 400 kPa and a volume of

0.2 m® to a final pressure 100 kPa in a process:in which pressure and volume are related by

- 6

PV? = constant.
6.29 If the expansion is quasi-static, then the value of qiis :
(A) 80 kJ (B) 60 kJ (C)40 kJ (D) 120 kJ
£

In another process the same system expands according fo the same pressure-volume relationship as in
above question, but from the same initial state to the same final state as in above question, but the heat

transfer in this case is +30 kJ. Then the work transfer for this process is:
(A)—-80kJ (B) —60 kJ (C)—90kJ (D)—150 kJ

6.31 Explain the difference inwork transfer in question (6.25) and (6.26).

6.30

Comperehension # 3
Spontaneity of any.precess can be predicted with the help of AS . But this requires calculation of changes

in system as will as surroundings. If some criteria (depending upon the system only) can be developed for
checking spontaneity under specific conditions, then that would be a more useful parameter. The criteria can

be derived from Clausius inequality.
T dS >q, (> sign for irreversible process = sign for rev. process) ’

or T dS >dU—-W foran irreversible. process

or Tds > dUm_ +pdV [consider no non-PV work] ]

If U and V are constant, , {
Tds,,> 0 or (dS), >0 for spontaneous process |

if V and T are constant

TdS>dU or du-TdS<0
As temperature is constant, dU - d(TS) <0 or dU-TS)<0

Another state function ~ A(Helmholtz's function) =U-TS
A decrease in Helmholtz function (A) under constant volume and temperature is the criteria of spontanaily-o'f_

a process.
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