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GENERAL INSTRUCTIONS

s The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/
bubble in the Response Grid provided on each page.

¢ You have to evaluate your Response Grids yourself with the help of solution booklet.

s FEach correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

¢ Thesheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

« After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice Q.3 In clcctrolysis of ditutc HZSO4 using platinum clcctrodes

questions. Each question has 4 choices (a), (b), (¢) and (d), (a) H, is evolved at cathode
out of which ONLY ONE choice is correct. (b) NH, is produced at anode
Q.1 If the half cell reaction A + ¢ — A~ has a large ncgative (¢) Cl, is obtaincd at cathode

rfadllclilgn p?zjgr;tlal:jlt f(;llowtsj)lh:l. o - (d) 0, is produced

@) 1§ med |.yre ueS ( 15 IS 1y0x1 .ls'e Q.4 Which one is not called a anode reaction from the

(c) A" is rcadily reduced (d) A is rcadily oxidiscd following?

g’

Q.2 Which of the following rcactions accurs at the cathodc ol 1

a common dry ccll ? (a) CI" > ECI? +e

. 2+ ~—

(a) Mn Mn=" +2¢ (b) Cu — Cu**+2e

(b) 2MnO,+Zn**+2¢” — ZnMn,0,
(©) 2Zn0,+Mn?*+2e  MnZn,0,
(d) Cu-Zncell

(¢) Hg" > Hg™"+e”
(d) Zn?*+2e- Zn
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Q.S Ina hydrogen — oxygen fuel cell, combustion of hydrogen

occurs to

(@) Producc high purity watcr

(b) Crcatcpotential difl crence between the two clectrodes

(c) Generate heat

(d) Remove adsorbed oxygen from electrode surfaces

The standard reduction potentials at 298 K forthe following

hall rcactions arc given against cach

Zn?t (aq.) +2e =2Zn(s); -0.762

Cr¥ (aq)+3e=Cr(s); —0.740

2H' (ag)+2c=H,(); 0.00

Fc? *(aq) + ¢ = Fe?* (aq); 0770

Which is the strongcest reducing agent?

(@ Zn(s) (®) Cr(s)

© H,(@ (d) Fc* (aq)

A solution containing one mole per litre of each Cu(NO,),,

AgNO;, Hgy(NO;), and Mg(NQOg),, is being electrolysed

by using incrt clectrodes. The valucs of standard clectrode

potentials in volts (reduction potentials) arc

Ag/Agt=+080,2Hg/ Hg?* =+0.79,Cu/Cu?*=+0.34,

Mg/ Mg?* =-2.37 with increasing voltage, the sequence of

dcposition of metals on the cathodce will be

(a) Ag,Hg,Cu, Mg (b) Mg,Cu,Hg, Ag

(¢) Ag,Hg Cu (d) Cu,Hg,Ag

Which one of the following reaction is not possible?

(a) Fe+ H,SO, —» FeSO,+H,

() Cu+2AgNO; — Cu(NO3), +2Ag

() 2KBr+l1, > 2KI+ Br,

(d CuO+H,- Cut+H,0

2H"(aq)+2¢~ — H, (g). Thc standard clectrode potential

far the above reaction is (in volts)

a 0 (b) +1

© -1 (d) None of these

Q.10 Reduction potential of four elements P, Q, R, S is— 2.90,
+0.34,+ 1 .20 and - 0.76. Rcaclivity dccrecases in the order
@ P>Q>R>S () Q>P>R>S
() R>Q>S>P (d) P>S>Q>R

Q.6

Q.7

Q.8

Q.9

Q.11 The reaction is spontancous if the ccll potential is
(a) positive (b) negative(c) zero (d) infinite
Q.12 Standardreduction potentials at 25°C of Li* | Li, Ba*|Ba,
Na*|Na and Mg?* |Mgarc—3.05,-2.90, - 2.71 and—2.37
valt respectively. Which onc of the following is the strongcst
oxidising agent?
(@) Na* b L* (c) Ba** d) Mg?*
Q.13 Which of the following displaces Br, from an aqucous
solution containing bromidc ions ?

(@ Cl, ® Cr © 1, @ I
Q.14 TheE° for halfcells Fe/Fe2* and Cu/Cu?* are—0.44 Vand
+0.32 Vrespectively. Then
(a) Cu?" oxidiscs Fe (b) Cu?* oxidiscs Fe2*
(¢) Cu oxidiscs Fe?* (d) Cureduces Fe**
Q.15 Whatis E° for clectrode represented by Pt, O, (1 atm)/ 2H*

(ln)?
(a) Unprcdiclable (b) Zcro
{c) 0.018V (d) 0.118V

Q.16 The cell potential ofa cell in operation is
(a) zero (by positive
(c) ncgative (d) Nonc of the above
Q.17 The clectrode potentials for
Cu?* (ag)+¢~ — Cu'(aq)
and Cu”(aq) +¢- ——> Cu(s)
are + 0.15 V and + 0.50, respectively. The value of

ES e, WillbE:
(2 0500V (b) 0.325V
© 0650V (d) 0150V

Q.18 Standard reduction electrode potentials of three metals A, B
and C arerespectively+0.5V,—3.0Vand—1.2 V.Thereducing
powers of these metals are
() B>C>A (b) A>B>C
(c) C>B>A d A>C>B

Q.19 Adding powdered leadand iron to a solution thatis 1.0 .Min
both Pb?* and Fe?* ions, would result a reaction, in which
(@) More iron and Pb2* ions are formed
(b) Morelcad and Fe* ions arc formed
(c) Conccntration of both Pb2* and Fe?* ions incrcascs
(d) There is no nct change
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Q.20 Which of the following condition will increasc the voltage
of the cell, represented by the equation?
Cu(s)+2Ag*(aq) — Cu?*(aq)+2Ag(s)

(a) Increase in the concentration of Ag*ion

(by Incrcasc in the concentration of Cu™ ion

(c) Incrcascin the dimension of silver clectrode
(d) Increase in the dimension of copper electrode

Q.21 What is wrongly staled aboul electrochemical series?

(a) Tuisthercpresentation of clements in order of incrcasing
or dccreasing standard clectrode reduction potential.

(b) Itdoes not compare the relative reactivity of metals.

(c) ltcomparesrelative sirength of oxidising agents.

(d) H, iscentrally placed element

DIRECTIONS (Q.22-Q.24) : In the following questions, more
than one of the answers given are correct. Select the correct
answers and mark itaccording tothe following codes:

Codes:
(@ 1,2 and 3arccorrect () 1and2 arc correct
(¢) 2 and4 are correct (d) 1 and 3 are correct
Q.22 Which of the following are correct ?
Given, the half cell emf('s
ECu2+ICu =10/837¢ ECu+|Cu =0.521
(1) Cu" disproportionaltes.
(2) Cu and Cu?t comproportionates (reverse of
disproportionation) into Cu™.

3) E' +E°
@) CulCu2+ Cu+|Cu

(4) Alloflthese
Q.23 The standard redox potcentials E° of the following sysicms

is positivce.

dare:

System E° (volts)
@ MnO, +8H'+5¢ - Mn?t+4H,0 L5l
(i) Sn%* — Sn** +2e” —0.15
(i) Cr,0,% +14H*+6e~ — 2Cr3* + 7TH,0 133
(iv) Ce** 5Cct+ce —1.61

The oxidising powcr of the various specics arcrelated as
(1) MnO, >Sn*t (2) Ce*t>Sn*t
(3) Ce*'>MnO, @ Cr,0,2>Mn0,

Q.24 Which of the following statcments arc truc for the
electrochemical Daniel cell ?
(1) Electrons flow from copper elecirode o zinc electrode
(2) Current flows from zinc electrode 1o copper elecirode
(3) Cations movc toward copper clectrode which is
cathode
(4) Cations movc toward zinc clectrode

DIRECTIONS (Q.25-Q.27): Read the passage given below and
answer the questions that follows :

Tollen’s reagent is used far detection ol aldchydces. When NH ,OH
is added in glucosc with AgNO, solution, then gluconic acid is
formed.

Agt +¢7 — Ag; T2, =+0.800V

Cell20g + 11,0 —> CeHjpO7 +2H* +2¢7; E§, =-005V
Gluconic acid
[Ag(NH3),]" +¢7 ——> Ag+ 2NH3; EC, =0373V
. 2.303RT
Given —/————

Q.25 Calculate (InK) for
Cgll1206 +2Ag" +H,0 —— Cgll 30, + 2T+ 2Ag
(@) 66.13 (b) 58.38
(c) 28.30 (d) 46.29

Q.26 On adding NH;, pH of the solution increases to 11 then,
identify the cffcet on potential of half-ccll

(a) E_ incrcased from ES, by 0.65V

(b) E_, decreased from B by 0.65 V

() E_qincreased from EC, by 0.65 V

(d) E,,decreased from E , by 0.65V

Q.27NH, is used in this reaction rather than any other base.

Sclect the correct statement out of the following

(a) [Ag(NH,),]" is a weakcr oxidizing agent than Ag*

(b) 1o dissolve the insoluble silver oxide formed under
the rcaction conditions

{¢) Ag prccipilalcs gluconic acid as its silver salt

(d) NH, changes the standard reduction polential of
[Ag(NH,),]"

E ]: 3892V~

=0.0591 and | —
(5
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DIRECTIONS(Q.28Q.30) : Each of theseques tionscontainstwo
statements: Statement-1 (Assertion) and Statement-2 (Reason).
Each of these questions has four alternative choices, only one of
which is the correctanswer. You have to select the correct choice,

(a) Statement-1 is True, Statcment-2 is Truc; Statcment-2 is a
correct explanation for Statement-!.

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

(¢) Staicment -1 is Falsc, Statement-2 is Truc.

(d) Statcment -1 is Truc, Statcment-2 is Falsc.

Q.28 Statement-1: A ncgative valuc of standard rcduction
potential means that reduction take place on this electrode
with reference to standard hydrogen electrode.
Statement-2 : The standard electrode potential ofa halfcell
hasa fixcd valuc.

Q.29 Statement -1 : Ni/Ni2* (1.0M) || Au** (1 8M)| Au, for this cell

emfis .75V if E® =1.50 and E® =025V
At/ Au NiZ* /Ni

Statement-2 : Emfofthecell= E:athodc _E:nodc .

Q.30 Statement -1 :Emfand potential difference are not same forcell.
Statement -2 : Both gives the difference in electrode potential
undcr any condition.
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Since E°, o has large negative value, the tendency
of A to be reduced to A~ is very small. In other words
tendency of A™ to be oxidized to A is very large.

In conunon dry cell.

Anode : Zn— Zn'™t + 2e

Cathodc : 2MnO, +Zn"* +2¢~ — ZnMn,0,.

When platinum clectrodes are dipped in dilute solution
H,SO, then H, is evolved at cathode.

Rcduction

2 . .
Zn" +2e —Zn. It shows reduction reaction.

In hydrogen—oxygen fuiel cell, following rcactions take
place to create potential difference between the two
electrodes.

2H, () + 40H (aq) —> 4H,0 (/) +4e"

0>(g)+2H-,0()) +4e — 40H (aq)
Ovecrallrcaction = 2H»(2)+ O2(g)— 2H,0(/)

the net reaction is the same as burning (combustion)
ofhydrogen to form watcr.

Morc ncgativc is thereduction potential, higher will be
the reducing property, i.e. the power to give up electrons.

A cation having highest reduction potential will be
reduced [irst and so on. However, Mg2* in aqueous
solution will not be reduced

Q0 - <}: 3
Mg /Mg H7Q/EH2+0H* Instcad water

would be reduced in preference.
According to clectrochcmical scrics.
Standard electrode potential of hydrogen is zero.

Reducing power i.e. the tendency to lose electrons
incrcascs as the reduction potential decrcascs.

EMF =[s.r.p. of cathode—sr.p of anode] whercs.r.p=
Standard reduction potential

If EMF is positive then the reaction is spontaneous

The oxidizing character i.e. acceptance of electrons
increases with the reduction potential.

According to electrochemical series.

Fe is more clectropositive than copper. Henee, Cu?
can oxidisc Fc.

E* = @ because hydrogen has zcro potential.
Ccll potential of the ccll is positive.
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Cu*t +le” » cut
Ey = 015V;AGT =—nEJF

Cu"+le” »Cu E7 =050V;AG) = —n,EJF

Cu’t +2e” -5 Cu AG® = AG® +AG®,
—nE°F=-1n E\*F+(n, E,*F
—nE°F =-1(n E,°F +n, E;" F)

~ nE" +n,ES  0.15x1+0.50x1
- n 2

EO

=0.325

Morc is reduction potential, morc is the powcr to get
itscll reduced or Iesser is reducing power or greater is
oxidising powcr.

Increase in the concentration of Ag " ion increases the
voltage of the cell.

Electrochemical series compare the relative rcactivity
of mctals.

The disproportionation of Cu can be written as

2Cut —— Cu+Cu?t
.0
2Cut +2e——2Cu; hCu"/Cu = 0.521

= AG; =-2F(0.521)

E =-0.337

Cu—2e-——Cu?t; CulCu®*

= AG, = -21(-0337)

2Cut —— Cu?* +Cus AG = AG{ +AG,

Thus AG for disproportionation of Cu™ is positive,
henee Cu” disproportionates spontaneously and
comproportion of Cu and Cu?* into Cu™ is non-
spontancous.

Also Ezuwu“ +ECy|cu = —=0.337+0.521=0.184 >0

The standard reduction potential P should be high for
a specics tobe a good oxidising agent.

In Danicl ccll copper rod acts as cathode hencee cations
move towards copper electrode and reduction take
place on copper rod.



25.

26.
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In the given reaction, Ag ions arc reduced 1o Ag and
glucose is oxidised to gluconic acid as per the given
reactions,

Ag" +¢ —— Ag; £, =+0.800V and

CeHj206 + H;0 —— CgHj,0, + 2H™ + 2¢7;

L]

Gluconic acid

Lo, =-0.05V
Henee, 2 =0.8-0.05=075V
AGRy =-nFE = —2Fx0.75=—RTInK

= InK= ;—_1;(0.75) =12%38.92%0.75=58.38

For the rcaction,
CeH1206 + H;O0 —> CgHp07 + 2HT + 2¢~

Gluconic acid

.05 .05
E= Eo_uln [P _ Eo— u;m}rﬁ
n [R] 2
[§
E-E°= —@x 21in(—pH) = 0.0591x11=0.65
S0, E iguion NCreases over Ty by 0.65 V.

2%

28.

29.

30.
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During Tollen’s test, oxidation of silver ion requires an
alkaline medium. Under these conditions it forms
insolubl¢ silver oxide, hence to dissolve this oxide a
complexing agent, amnionia is added, which brings
silver ion as diamminosilver (1) ion, [Ag(NH,),*which
is a solublc complex.

Ancgative valuc of standard reduction potential means
that oxidation takcs placc on this clectrode with
reference to SHE.

Both statcment-1 and statement-2 arc truc and
statement-2 is the correct explanation of statement- 1

0 ~0

= = =1.50-(-0.25)=1.75V
Awt/AuNi/Nitt ( )

Statenient-1 is true and statement-2 is false. Potential
difference is the difference between the electrode
potential of the two electrodes of the cell when cell is
under operation whilc emfis the potential diffcrence
generated by a cell when there is zero electron flow.
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