Chapter 3
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Electrochemistry

Multiple choice questions:

sgfamedia us:
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The molar conductivity of an electrolyte increases as
(a)dilution increases

(b)temperature increases

(c)dilution decreases

(d)none of these

fagra s1que fawra $ Iremdar § qefe st @

(@ 379 a1 H Jefe e 8
by  ATYHE H gefa et @

© aIarTH eH e
d TTH A DS TE

EMF of a cell with nickel and copper electrode will
be.? Given:

e dYT HTAR sHaeIs I A &I E. M. F. fbra
farmaré:

E° * . =-025V

Ni /Ni —
E° 2/, =+0.34V

(@ 059V (b)
(© -059V (d)

0.09V
-0.09 V

How many coulombs of charge is required for re-
duction of 1 mole of Al**to Al.

U A AP BT Al H 3799 B & fA U fobaa o
3TARN Y HTaRTHT 8NTiT?

(@) 96500 C (b)
(0 289500C (d)

193000 C
144750 C

For a certain redox reaction, E_ is positive.this
means that
a)  AG is positive and k»1

b)  AG_ is positive and k<1

)  AG, is negative and k1

d  AG, is negative and k«1

foret YsTaw 31fiferar & fU E, &1 A4 o= 8 @ 39aT
f &

a)  AG, ATYHM & & 4T kot

b)  AG, eI HM & & TTka

0 AG, T HF BT & TUT kol

d  AG, T BT & TUT ket

cell reaction is spontaneous, when
a) E redisnegative b) AG is negative
¢ Ej oxidis positive  d) AG is positive

A fufepar @ad, 59

a)  Ered BUTH® ¢ b)
o  Eoxid &M & d

AG, BUTHSD &
AG, gTHS &

6. If 96500 coulomb electricity is passed through
CuSO, solution, it will liberate
CusO, & faeTaT & 96500 HoTia 3TN WdTfed B WX
farafsra s
(@) 635gCu (b) 3176 gCu
(c) 127gCu (d 95259 Cu

7. E red of three metal A, B, C are respectively +0.5 V,
-3.0 V and -1.2 V..The Order of reducing power of these
metals is:
1 aTq3ii A, B Ud C BT E red A HA: +0.5V,-3.0 V
31 -1.2 v 8. 37 arq3l B 37999 Al &1 Ha e
@  AB>C (b)  OBA
(c) AOCGB (d) B>CA

8. The quantity of charge require to obtain one
mole of aluminium from AL O, is?
AlLO, A U A T & & foy faeam
3TART BT 31T ThdT & HTRTHT 87
(@ 1F (b) 6F
(c) 3F d 2F

9. Conductivity =........ .x cell constant.
a)  resistance (b) molar conductivity
(c) conductance (d) resistivity
ATABAT =X VT AR
@ gfdg (b) AR IToichdl
(c) dTeicbed o gfaRreedr

10. The unit of cell constant is ?
AnfERisHT aEG 22
@ O'cm? (b) cm
(c) Q'cm (d) cm?

| Answer of MCQ

2 3 4 5 6 7 8 9 10

a a b c b b c c c d
Very short answer type questions:
31 g ST U4
11.  Express relationship between resistance (R) and

(o )

specific conductivity(k).

ufaRre 31 fafre areedan 3 d9d a21fy

FHEIRA. — o IF-Tg-3R T e RAawor ¥q (2024)

=)



Ans: k= LS Short answer type questions:
R a
7Y 3WRT U
Where, t is cell constant.
a 19. How many Faraday of charge are required to con-
. ] . vert 1 mole Cr,0 " to Cr**?
5181, — Ul FRRRIB 2.
a 1 W Cr,0,2 Y Cr* ¥ gae & foy fea g3
3TA BT 3TTaT e &2
12.  Define specific conductance or conductivity. Ans:  Cr,0>> 2Cr?
fafRre arerear a1 ardddr B afvuTiida & 20r + 6e > 20r*
Ans: Specific conductance, is the conductance of
electrolyte when distance between electrode is 1 Therefore, 6 Faraday.
cm and area of cross section is 1 cm2 .
20. If acurrent of 1.5 ampere flows through a metallic
fafRTe ATeTehdT a8 ATeichdl & 5d seidcls & §Td bl wire for 3 hours, then how many electrons would
LSUE @%ﬁ“a & TUT 3TYRY PTC BT &He 1 AR flow through the wire ?
' feseht enfeass R A 15 OFR e amr 3 92 O
13.  Depict the galvanic cell in the cell reaction is: yaTfed 8refl & A1 AR 3 fober seiaeil &1 yare g
Ans:  Given,
Cu +2Ag*— 2Ag + Cu*
Current ( Iﬁaa YR, I= 1.5 amp
A HIAUTHAT Cu + 2Ag* > 2Ag + Cu** BT AT
At FFqur B Time, t=3 hours = 3x60x60 sec
Ans:  CulCu® Il Ag*IAg Charge (31?0, Q = xt
14. What flows in the internal circuit of a Galvanic = 15x3x60x60=16200 Coul.
cell? Charge on one electron = 1.602x10™"Coul.
o1 A 3T afay 8 & 31e3 a1 yaTied eian &2 16200
Number of electrons= —————
Ans: lon (3ATIA) 1.602 x 107
15.  When the cell reaction attains equilibrium, what =1.01x 10% electrons.
is the value of emf.?
ﬁﬁﬁmﬂwmﬂm%ﬁam.ﬁmqﬂﬂ 21. How much metal .WI" be deposited when a cur-
Fm? rent of 12 ampere is passed through the cell for 3
h ?
Ans: Zero R[). ours
(Given: Z = 4x10%)
16.  Sign of AG for electrolyte cell is ? . .
'9 ' _ryt‘ ' febemT 7T ® arq At e 59 12 Uitar &1
faega 31qereT A« § AG BT Abd T ATIT? faera am 3 g1 ac yarfed ST &
Ans:  Positive (EATH®D). (T 79T Z=4x10%)
17.  What is galvanization? Ans: Given T®):
TISHT0T T 7 Current( faE[d &R, I=12 ampere
Ans:  The process of coating zinc cover over iron is known Time, t = 3 hrs =3x60x60 seconds
Ivanization.
as galvanization WoZ Lt
e IT ST B HUR 3K bl Ud TG 1 UfehaT Bl
YT ThUT hel STTdT &, = 4X10“x12x3x60x60
. .. =518g¢
18.  Express the relation between conductivity(k) and
molar conductivity A m of a solution. 22.  Why on dilution the /| = of CH COOH increases
TTeidhed Ud HIR dTedbdT 3 € STy drastically. While of CH,COONa increases gradu-
ally?
Ans: A= k x 1000 y
¢ WW“CHCOOHW/\ mazm%
1afdb CH,COONa BT eY-6NX Tga & Fal?
Ans: CH,COOH is a weak electrolyte, therefore the
HE{T-12 RHTIT ATH) —— FHEIRA. — yea I5-Hg-3R Tas e RFavor 37 (2024)
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number of ions increase on dilution due to an
increase in degree of dissociation(a )

CH,COOH + H,0--—--->CH,COO +H,0*
CH,COOH e HHSTR fdgld 3Teed & P W
SHHT HTTAT & J-AT H dgfel Bl & [ERIEEET]
AHENA ) Sl &.

CH,COOH + H,0-————CH,CO0" +H,0*

23. Identify the cathode and anode in the cell written
below:

Culcu* ||cI-|Cl,, Pt

Write the reduction half reaction and oxidation
half reaction of the cell.

&41E g4 UA1E A9 &) gea= 51 ) fAar
Cu|cu? ||CI-|CL,

3UAY e fUfHaT aur iTeHoT 3gada
31faferar e,

Anode: Cu-—--—---—-—-Cu? + 2e [Oxidation]
Cathode: Cl, + 2e——-> 2CI" [Reduction]

Ans:

24. Specific conductance of 0.1 M NaCl solution is 1.01x10%
Q'cm™. What will be the molar conduction?.

0.1 M Nac| faferaa &1 fafre areesdr 1.01x102 Q “em*
AR ITeAhT T ST

Ans:  Given,
Molarity@TeTRdD, M = 0.1M,
Specific conductance (fafRTe Tretahan k = Lo1x1070r'cm
Molar conductance (TR AT,
A, = kx1000)/M
- 101x1000 9, 1.01x10% Q*cm?mol™*
0.1
25.  What is salt bridge? Write it’s functiions.

TIGUT A 9T & UG B foid.

Ans: Salt bridge consist of a glass U-tube containing semi-solid
paste of either KCI, KNO, Or, NH,Cl in gelatin or, agar-agar
jelly.

Voltmeter

Cathode
(Reduction)

z..(s] t — {aq) [1CuS0,jag) | Cu(s)

Functions of salt bridge:-

(@ It allows flow of ions through it. Thus, the circuit is
completed.

(b) It maintain the electrical neutrality.

HET-12 AT TTH)

WJUT A U U-37THR hT Bid I AT 81l 8 3HH KC,
KNO, T 37TR-37TR 3 &7 Mg U T &

Voltmeter

Salt bridge

Anode &
(Oxidation) | 1Zn KCL u

Cathode
(Reduction)

z..(s] t — {aq) [1CuS0,jag) | Cu(s)

AU AT B B :
() BT HTF T8N flow) &, 5 aRay QR T &,
(b)TE faglca ISR 1§17 3T &.

LONG ANSWER TYPE QUESTIONS:
< 39T U

26. /A for NaCl, HCl and CH3COONa are 126.4, 425.9

ans 91.0 cm’mol? respectively. Calculate /\,‘37 for
CH,COONa.

NaCl, HCI37IR CH,COONa T /), THIT: 126.4,425.9 3R
91.0 cm’mol* #.CH,COONa &T /|, FTd H+.
0 0 0
Ans: Am(CHKCOOH =Nyt ACH3COO'
_ A0 0 0 0 0 0
=Nyt Ng t ACHK(:oof + Nna-= Ner=Nwae

0 0 0
=Amrcy ¥ AmcH,coona™ Amnacy
= (425.9 + 91.0 -126.4) 5cm? mol™

=390.55 cm? mol™
27.  Molar conductivity of 0.025 mol L* methanoic acid is 46.1

S ecm’mol™. What will be the degree of dissociation and
dissociation constant.

(Given :)\?-r =349.6 Scm?mol*.and

A8 Heoo- = 54-6 Scm’mol™)

oozsmolk g mamﬂm hed 46.1 Sc-
m2mol* & T ?
(R mar &

)\?_r = 349.6 Scm?mol™. 31X

A2 co0. =546 Scm?mol)

0 0,0
Ans:  ANrcoon=Ar+ MNcoo-
=349.6 + 54.6 = 404.25 cm?mol™

Degree of dissociation, o= A

—m
(Rrirsr= <t T A%
6.1
-4 =11.4%
404.2
o ca?
Dissocition constant, k =
farem Reri®) 1-a
_ 0.025 x (0.114)?
1-0.114

=3.67 x10* mol L™

FHEIRA. — o IF-Tg-3R T e RAawor ¥q (2024)




