ELECTROCHEMISTRY - SET 3

1. Which of the following is NOT a characteristic of an electrochemical cell?

famfaf@a & @ sla @ Rega rwafas da A [dwar &

(a) It converts chemical energy to electrical energy / I§ THEAF FAT Bl ﬁag?l' FaT &
gRafda #ar &

(b) It consists of two half-cells / Tg & 3rT-Tal & fAAHT a1 @1aT &

(c) It involves redox reaction /Eﬂ'ﬁ' g wfAfeRar afae G’IT-ﬁ a'

(d) It has only one electrode / Eﬂ'ﬁ' Fad TH Foldcls gidr T

2. The oxidation number of chlorine in KCIO; is:

KClO; & Fadi &Y iTFdIor HEa &
(a)-1/-1

(b) +1/ +1

(c)+5/+5

(d)+7 / +7

3. Which of the following cells is used in watches and calculators?
Rrafee & & R G &1 G afa AN Sagaedt & R e #2
(a) Dry cell / A ad

(b) Mercury cell / AR AT

(c) Lithium cell / AT e

(d) All of these / & T3t

4. The electrolyte used in dry cell is in the form of:

UF AT # GIFd fAGIA-ATUT gl ¢

(a) Aqueous solution / STNT ATTT & T &

(b) Molten salt / Treret §T oo FEHA

(c) Paste / 9¥€ & T #

(d) Solid / 3 & FF H



5. Which of the following statements about electrolytic cell is correct?

fega-svuead ¥ F ¥ § faf@a & & wla @1 Fueo 7 2

(a) It converts electrical energy to chemical energy / 9§ ﬁa:{lfl' FaTl F TEEAEF FaT &
qRafda #ar @

(b) It is used in electroplating / SHT 39gTer ﬁag?r-aq?r # fFar sar %

(c) Anode is positive and cathode is negative / Tl &elTlcHA® 31X HFAE HUTcA® {dr &
(d) All of these / & T3t

6. The relationship between AG® and E° is:
AG° 3R E° & g waY #:

(a) AG® = -nFE® / AG® = -nFE®°

(b) AG® = nFE° / AG® = nFE®

(c) AG® = -nF/E° / AG® = -nF/E°

(d) AG® = nF/E° / AG® = nF/E°

7. Which of the following factors increases the conductivity of a metallic conductor?
fAfaf@d & @ Fi9 @1 FrR* aifcas aras A ATaHdaT Jedr &2

(a) Increase in temperature / ATYATT # gefer

(b) Decrease in temperature / dT9HATT A FH

(c) Increase in impurities/mlaj'?ﬂl’f # Q?\ﬁ'l’

(d) All of these / & T3t

8. The oxidation number of oxygen in H,0; is:
H,0, & 3iferdeiad #r JredihIoT TEAT §:
(a)-2/-2

(b)-1/-1

(c)+1/+1

(d)+2/+2

9. Which of the following reactions occurs at anode during charging of lead storage battery?
A5 TAES dedl & 3T & g Aafaf@a & ¥ sl & 3f@fFar e w ad
&

(a) PbSO4 + 26 - Pb + SO~ / PbSO, + 26~ = Pb + SO,
(b) PbSO4 + 2H20 - Pb02 + 4H* + 5042_ + 2e” / PbSO4 + ZHzo - PbOz + 4H* + 5042_ + 2e”



(c) Pb - Pb** + 2e™ / Pb > Pb?** + 2e”
(d) PbOZ +4H* + 5042_ +2e" > PbSO4 + ZHzo / PbOz +4H* + 5042_ +2e" > PbSO4 + ZHzo

10. The specific conductivity of a solution:

faerger $r fafdse arerwar:

(a) Increases with diIution/?-l?IDWUT & Y ded! g

(b) Decreases with dilution / TIHOT & AT Tl g

(c) Remains constant with diIution/?-lﬂﬂ-T{UT F gy R G?ﬁ' %

(d) First increases then decreases with diIution/?-lﬂﬂ-T{UT ¥ I gga aa?ﬁ % BT Tedl %

11. Which of the following is used as depolarizer in dry cell?
UF A A FuPr v RAyas F & & frar s 82
(a) MnO, / MnO,

(b) NH4Cl / NH4CI

(c) ZnCl, / ZnCl,

(d) Carbon / STeleT

12. The oxidation number of phosphorus in H3PO, is:
HsPO, § BIFPRA T IHTFHIRIOT FE&AT &
(a)+1/+1

(b)+3/+3

(c)+5/ +5
(d)+7 / +7

13. Which of the following statements about metallic conduction is correct?

gifcasd aea & IR # Aeafaf@a & @ sla @1 Faa 7@

(a) It decreases with increase in temperature / I§ dATIHATT ¢ & HIY €Al g
(b) It is due to movement of electrons / I SAFCIAT HT T & FROT T &

(c) It does not involve chemical change / Sﬂ'ﬁ' s aRade anfaer c'-lﬁ' gar
(d) All of these / & T3t

14. The E° value for Mg?*/Mg is -2.37 V. This means:

Mg?*/Mg &T E° ATl -2.37 Vgl 50FT 7Y §:

(a) Mg is stronger reducing agent than Zn / Mg, Zn $r Jefelr # yad IS %
(b) Mg is weaker reducing agent than Zn / Mg, Zn # et # gﬁ?{ AR %‘



(c) Mg?* is stronger oxidizing agent than Zn?* / Mg?*, Zn?* &Y et A 9yad FFHIFRF &

(d) None of these / 3T/ & 1§ gT

15. Which of the following cells is used in space vehicles?

fArfaf@a & @ fFw I 1 yahr 3iafer a=t & fFar smar &2
(a) Dry cell / A ad

(b) Mercury cell / AR Tel

(c) Hydrogen-oxygen fuel cell /a@aﬁ-ﬁﬂﬁﬁﬂ' é’ﬂ?l' ael

(d) Lead storage battery / 9 HaIH dedl

16. The product obtained at anode during electrolysis of aqueous CuSO, using platinum
electrodes is:

CARTH gAFT FT IYANT FF FelT Cus0, F fAgga-srqaes & e wals

yIed 3¢9TE &
(@) Cu/Cu

(b) 02/ O,
(c)H2/ H2

(d) SO, / SO,

17. The oxidation number of chromium in K,Cr,0; is:
K,Cr,0, & PIRATA AT iTFdiFtor TE&am &

(a) +2 / +2

(b) +3/+3

(c)+6 / +6

(d)+7 / +7

18. Which of the following is used as electrolyte in hydrogen-oxygen fuel cell?
gISsISIa-3ardioreT $ueT AT A frwat qAloT Reyga-3rvacT & & F frar Jrar 82
(a) H2SO4 / H,S0,

(b) KOH / KOH

(c) NaOH / NaOH

(d) Any of thesels?-l'ﬁ' g a5 ot

19. The standard reduction potential of Li*/Li is -3.05 V. This indicates that:
Li*/Li FT ATTF 3999 QAT -3.05 Vel I8 s F1ar & &



(a) Li is strongest reducing agent among metals / Li ETIT:I"HT # gad 9yed IIUEF ¢

(b) Li* is strongest oxidizing agent among metals / Li* GTIT:ID'HT # O o ATFAFRF %
(c) Li is weakest reducing agent among metals / Li iil1§'3-ﬂ' 7 gad gﬂ?{ IAOiIsh %‘

(d) Li* is weakest oxidizing agent among metals / Li* ﬂ1§3ﬁ 7 gau gﬁﬂ' HTFHIFPRS &
20. Which of the following statements about conductivity of electrolytic solutions is correct?
faega-srqacy Regat # aadar & TR & FArafaf@a & @ Fla @1 Fya @@ 2
(a) It increases with increase in temperature / 9§ dT9HTT aaﬁ & °IY aa?ﬁ %’

(b) It increases with increase in concentration / Ig H‘I’;‘EIT 33?]' & Oy aa?l’r %’

(c) It is due to movement of ions / Ig§ AT Y aIfF & FROT gidt %

(d) All of these / & T3t

21. The oxidation number of sulfur in H,S is:
H,SH TowT T ATFHIIor T&aT §:
(a)-2/-2

(b) +2 / +2

(c)+4 / +4

(d)+6 / +6

22. Which of the following cells has a voltage of about 2 V?
farafaf@a & ¥ Fw 99 #1 AT Fser 2vEar &2
(a) Dry cell / A ad

(b) Mercury cell / A#HFO AT

(c) Lead storage battery / 98 WdTI® s

(d) All of these / & Tt

23. The relationship between cell constant (G*) and specific conductivity (k) is:
Ao R (6*) 3 fAfdrse =rereddar (x) & i d@aer &
(a)k=G/R/k=G/R

(b) k = R/G* / k = R/G*

(c)k=G*xR/k=G*xR

(d) k=1/(G* xR) / k=1/(G* x R)



24. Which of the following reactions occurs at cathode during electrolysis of molten NaCl?

ﬁuﬁgcmaﬂ:ﬁaga—ma?mﬁmﬁf@aﬁ@mﬁmmw
gidr 82

(@) Na*+e > Na/Na*+e - Na

(b) 2CI= > Cl, +2e~/ 2CI- > Cl, + 2e”

(c) 2H,0 + 2e™ - H, + 20H™ / 2H,0 + 2e™ - H, + 20H"
(d) 2H* + 2e” = H. / 2H* + 2™ S H,

25. The standard reduction potential of O,/H,0 is +1.23 V. This indicates that:
02/H,0 T ATTF AT Q9T +1.23VEl I§ s F:a1 & &
(a) O, is strong oxidizing agent / O, Yelel HTFHFRS %

(b) H20 is strong reducing agent / H,0 9ol 319dTdh %‘

(c) 0, is weak oxidizing agent / O, gﬂ?-l’ HFHFRF &

(d) H,0 is weak reducing agent / H,0 gﬁﬂ' IIAEE g

26. Which of the following is used as cathode in dry cell?

qF F A fFaar v Fs F w0 A Ry Smar 82

(a) Zinc / STEAT

(b) Carbon rod / FTdeT IS

(c) Mercury / 9RT

(d) Lead / &8

27. The oxidation number of nitrogen in NH; is:

NH; & AATgeIeteT &1 iTFEhIor T &

(a)-3/-3

(b) +3/+3

(c)+5/+5
(d)+7 / +7

28. Which of the following statements about lead storage battery is correct?

a8 TS 9Tl & TN H AR # @ sl a1 FyT T 2
(a) It has lead anodelsﬂﬁ' d% TS g ar &
(b) It has lead dioxide cathode / 3EH AT SE3TFAES F2= gar &



(c) It uses H,SO, as electrolyte / & H,SO, &Y ﬁa:ﬂ’?l'-m F A wgFd T &
(d) All of these / & T3t

29. The EMF of a concentration cell becomes zero when:

Higar ¥ F Q.ara. == & I § I«

(a) Concentration becomes equal/%l'iaFIT A & I §

(b) Temperature becomes zero / ATIAT YT & oA #

(c) Electrodes are different / Eﬁ?@g et G a‘

(d) None of these / 3T/ & 1§ IgT

30. Which of the following factors affects the electrode potential?
frafaf@ad § @ #i7 @ FRF v v F yfg war 2
(a) Temperature / dAT9HTT

(b) Concentration of ions / AT Y Higar

(c) Nature of electrode / FolFEIs $T FHfd

(d) All of these / 3T ¥t WX

31. The oxidation number of carbon in CH, is:
CH, H FIdeT T IFTFHIRIOT FE&AT &
(a)-4/-4

(b) +4 / +4

(c)-2/-2

(d)+2/+2

32. Which of the following cells is rechargeable?
e & @ a9 @1 ¥9 9o amawe 2
(a) Dry cell / A ad

(b) Mercury cell / AR Tel

(c) Lithium cell / T der

(d) Nickel-cadmium cell / Fer-hsf@aa der

33. The relationship between specific conductivity and resistance is:

fafrse arasar 3R gfaer & & g



(a)k=1/Rx(I/A) / k=1/R x (I/A)
(b) k=R x(I/A) / k=R x (I/A)
(c)k=1/Rx (A/1) [k =1/R x (A/])
(d)k =R x (A/l) / k=R x (A/l)

34. Which of the following reactions occurs at anode in mercury cell?

AR AT # @ & F s @) 3T o o @ T2

(a)Zn > Zn?** +2e~ / Zn > Zn** + 2e”

(b) HgO + H,0 + 2e” - Hg + 20H™ / HgO + H,0 + 2e™ - Hg + 20H"

(c) Zn** + 20H™ - ZnO + H,0 / Zn?** + 20H™ - ZnO + H,0

(d) 2MnO; + H;0 + 2e™ = Mn;0;3 + 20H™ / 2MnO; + H,0 + 2e” > Mn,0; + 20H"

35. The standard reduction potential of I,/1" is +0.54 V. This means:

/1~ ST AR ITadT AT +0.54 V& STHT 37T &

(a) I is stronger oxidizing agent than Brz / I, Br, &Y et # yaol NTFHFRF ¢
(b) 1 is weaker oxidizing agent than Br, / |,, Br; # et # gﬁ?‘f HTFHFRF %’
(c) I is stronger reducing agent than Br~ / I-, Br~ &Y qeler # yad IS g
(d) I is weaker reducing agent than Br~/ I, Br~ I elell # gqad HYATIH z
36. Which of the following is used as anode in electrolytic refining of copper?
die ¥ fagga-etus # frawr v s & w0 & frar s 2

(a) Pure copper / Y arar

(b) Impure copper / 3G arer

(c) Carbon / &TeeT

(d) Platinum / “elfesTar

37. The oxidation number of manganese in MnO; is:

MnO, & HaellsT Y irFwTor TEaT §:

(a) +2 / +2

(b)+4 / +4

(c)+6 /+6
(d)+7 / +7

38. Which of the following statements about fuel cells is correct?

U AT F IR A Arafaf@a # 4 Fia a1 Fya 7



(a) They have high efficiency / ST E&TdT 3= gXdl &

(b) They are pollution free / I ECA ML Jlﬁ' %

(c) They use H; and O, as fuels / & H, 3T 0, &T $UT F TT £ ) TgFd g &
(d) All of these / & Tt

39. The relationship between AG and E is:
AG 3 EF i e

(a) AG = -nFE / AG = -nFE

(b) AG = nFE / AG = nFE

(c) AG = -nF/E / AG = -nF/E

(d) AG = nF/E / AG = nF/E

40. Which of the following reactions occurs at cathode in hydrogen-oxygen fuel cell?
gIEs-Fe $ua Ao & Aefaf@a & ¥ &ia @ 3HTFa Faiz o ad &2
(Q) H2 > 2H* +2e” / H, > 2H* + 2e”

(b) O2 + 4H* + 4e” - 2H,0 / O, + 4H* + 4e” = 2H,0

(c)2H*+2e > H,/2H*+2e" > H,

(d) 2H,0 > O, + 4H* + 4e~ / 2H,0 > O, + 4H* + 4e™

41. The oxidation number of iron in Fe;0, is:

Fe304ﬁ' Ciid 1 TR FEAT %:
(a) +2 / +2

(b)+3/+3

(c) +8/3 / +8/3

(d)+4/ +4

42. Which of the following cells is used in inverters?

fArafaf@a & & 59 a4 FT AT 37T & FAr ST &2
(a) Dry cell / A ad

(b) Mercury cell / A#FI Tel

(c) Lead storage battery / 98 WdTI® s

(d) Lithium cell / ffzsr dar

43, The E° value for Ag*/Ag is +0.80 V. The reduction potential of Ag electrode in 0.01 M Ag*
solution at 25°Cis:

Ag*/Ag ®T E° AT +0.80 V| 25°C T 0.01 M Ag* IeiaaT & Ag 3aaels &1 3vud« Qs



&

(a)o0.80Vv /0.80V
(b) 0.74V / 0.74 V
(c)0.86Vv /0.86V
(d)0.92V /0.92V

44. The oxidation number of nitrogen in N, is:
N, H ATSEISIeT Y IdTFHIHIOT FE&AT §:
(a)-3/-3

(b)o/0

(c)+3/+3

(d)+5/ +5

45. Which of the following statements about corrosion is correct?

WEROT & aR & fArafaf@a & @ sia a1 Faa a8 32

(a) It is an electrochemical process / 4§ THh ﬁag?r TafAE gfsar %

(b) It involves oxidation of metal/ﬁ'ﬁ' qrd F1 ATFHIHIOT enfAer g ar &

(c) It can be prevented by various methods / 38 faffieer fafOa} ganr At a1 wFar &
(d) All of these / & T3t

46. The relationship between K and E° at 25°C is:
25°CR K3 o & g daer &

(a) E° = (0.059/n) log K / E® = (0.059/n) log K

(b) E® = -(0.059/n) log K / E® = -(0.059/n) log K

(c) E° = (n/0.059) log K / E® = (n/0.059) log K

(d) E® =-(n/0.059) log K / E® = -(n/0.059) log K

47. Which of the following reactions occurs at anode in dry cell?

g dd & fmafaf@a & @ sla @ 3fdfsar @z «w e

(a)Zn > Zn?** +2e~/ Zn > Zn** + 2e”

(b) 2NHa* + 2e~ - 2NH; + H, / 2NH,* + 2~ > 2NH; + H,

(c) MnO; + NHz* + e~ > MnO(OH) + NH; / MnO; + NH4* + e~ = MnO(OH) + NH;
(d) 2MnO, + H;0 + 2e™ = Mn;0;3 + 20H™ / 2MnO; + H,0 + 2e” > Mn,0; + 20H"

48. The oxidation number of chlorine in HCIO, is:

HCIO, A FT T TFEFIOT FE&IT ¢
(a)-1/-1



(b) +1/ +1
(c)+5/+5
(d)+7 / +7

49. Which of the following is used as cathode in electrolytic refining of copper?

ale & fRega-atus # frae v F9s § & #F B s 2

(a) Pure copper / Y arar

(b) Impure copper / IR arer

(c) Carbon / TeeT

(d) Platinum / “elfesTar

50. The standard reduction potential of Br,/Br~ is +1.09 V. This indicates that:
Bro/Br- &1 A& I9adT A%d +1.09Vv ¢l I8 A9 +tar & &

(a) Br, is stronger oxidizing agent than Cl, / Br,, Cl, &Y et # yaol NTFHFRF &
(b) Br, is weaker oxidizing agent than Cl, / Br,, Cl, Y Jelell # gﬁﬂ' HTFHIFPRS &
(c) Br~is stronger reducing agent than Cl- / Br-, CI~ $r Jefelr # yad IS %
(d) Br™ is weaker reducing agent than ClI- / Br-, CI~ $r Jefelr # gﬂ?{ AT %‘

ANSWERS FOR SET 3:
1. d (Electrochemical cell has two electrodes)
2. c(+5in KCIO3)
3. c(Lithium cells used in watches, calculators)
4. c (Paste of NH4Cl, ZnCl, and starch)
5. d (All statements about electrolytic cell are correct)
6. a(AG° =-nFE°)
7. b (Metallic conductivity increases with decrease in temperature)
8. b(-1inH,0,)
9. b (PbSO,4 + 2H,0 - PbO,; + 4H* + SO,2~ + 2e™ at anode during charging)

10. b (Decreases with dilution due to fewer ions per unit volume)



11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

. a (MnO, as depolarizer to remove H, gas)

c (+5in H3POy,)

d (All statements about metallic conduction are correct)

a (More negative reduction potential means stronger reducing agent)
¢ (H2-0; fuel cell in space vehicles)

b (O, at anode from water oxidation)

¢ (+6 in K»Cr,05)

b (KOH solution commonly used)

a (Most negative reduction potential means strongest reducing agent)
d (All statements are correct)

a (-2in H,S)

¢ (Lead storage battery has 2V per cell)

a (k= G*/R)

a (Na* + e” = Na at cathode)

a (High positive reduction potential means strong oxidizing agent)
b (Carbon rod as cathode in dry cell)

a(-3in NH;s)

d (All statements are correct)

a (When concentrations equalize, EMF becomes zero)

d (All factors affect electrode potential)

a (-4 in CHa,)

d (Ni-Cd cell is rechargeable secondary cell)

c(k=1/Rx (A/l))

a(Zn - Zn?** + 2e” at anode)

b (Lower reduction potential than Cl,/Br, means weaker oxidizing agent)

b (Impure copper as anode)



37.

38.

39.

40.

41.

42,

43,

44,

45.

46

47.

48.

49,

50.

b (+4 in MnO,)

d (All statements about fuel cells are correct)

a (AG = -nFE)

b (O, + 4H* + 4e™ > 2H,0 at cathode)

¢ (+8/3 in Fe30,, which is mixed oxide FeO-Fe,0s)
¢ (Lead storage battery in inverters)

b (E = E° + 0.059 log[Ag*] = 0.80 + 0.059 log(0.01) = 0.80 - 0.118 = 0.682 = 0.68V)
Actually: E =0.80 + 0.059 log(0.01) =0.80 - 0.118 = 0.682V = 0.68V. Option closest is
0.74V? Let's recalc: E=0.80 + 0.0591 x (-2) = 0.80 - 0.1182 = 0.6818V = 0.68V. But given
options don't have 0.68V. Probably the question expects: E = 0.80 -
(0.059/1)log(1/0.01) = 0.80 - 0.059x2 = 0.80 - 0.118 = 0.682V. So answer should be
closest to 0.68V, but not in options. Possibly typo.

b (0 in N,, elemental form)

d (All statements about corrosion are correct)

. a (E° = (0.059/n) log K)

a (Zn > Zn?* + 2e” at anode)
d (+7 in HCIO,)
a (Pure copper as cathode)

b (Lower than Cl,'s +1.36V, so weaker oxidizing agent)



