Speed Test-45

1. (@) The given order of reduction potentials (or tendencies) 0.059 35
is Z>Y > X. A spontaneous reaction will have the =167— 2 log10” =1.67-0.103=1.567 V
following characteristics . 7
7 reduced and Y oxidised 10. (d) Cell constant= la

Tiiit = /it e pit
Z reduced and X oxidised Unit=m/m*=m™,

Y reduced and X oxidised

Hence, Y will oxidise X and not Z.

From the given data we find Fe*' is strongest oxidising " " s
agent. More the positive value of E°, more is the Am( NaOH) = A“‘Nu +F A"‘OH
tendency to get oxidized. Thus correct option is (¢).

1. @ A:JNHJ?I):A:HNHJ*A;G
2. (¢

Axicn = AL +A
B 1 ( [) m{NaCl) = Pyt T mey
3 b R*I(K)Q,k—R )
/ A?“{NHQVA‘““(OH |
;(cellmnsvanl): 1.29% 100m™ \
Given, R=520Q,C=02M, =A% +An o+ AL
m{y mj m{ e, +
u (molar conductivity) = ? 'Mu] 10 ' “\“’ ]

L1
u=xxV (kcanbecalculatedas k = E(])

° ° °
now cell constant is known. ) +/\m‘oH ' i {Am‘m + ) * Amk,— ':l
Hence,
1 1000 ° ° °
W= Exu‘)x 53 100m? Am(NH,0H)=Am(NH,Cl) + Am(NaOH) ’A;GN‘ACU
=124 x10*S m2mol"! 2. @ Pb+S0;™ ——> PbSO, + 2¢”

+ 2= sl
4. B For M¥+X ——>M+X, ESy =044-0.33=0.11V PbO, +4H" +50; +2¢ ——PbSO,4 +2H,0

is positive, hence reaction is spontaneous.

Pb+ PbO, +2H,S0, ——> 2PbS0 4 +2H,0

5. () RHS:2H'+2¢ == H,(P,
LHS: Hy(P) === 2H'+2¢ The reaction indicates that 2 moles of H,SO4
overall reaction : H, (P)) === H(P,) correspondsto 2 x 96500 C and 2 moles H,S0, =4
=g Rl B _RT, B equiv. of H,S0.
oF B nF By 2%96500 C consumed 4 equiv. of H,SO,
5 -AG® ~3 5
6. (0 AG®=-nFE%E°= o and 100% 107 x 9.65x10” C consumed
n
-50.6 4x100%1073 x9.65x10° )
E°= ~CS506M); =026V = om0 —2equiv. HSO4
2x96500 %107 2x96500 %
7. () Ohm'em?(geq)’ ) ) >
8. (a) Incaseofequivalent conductance of strong electrolyte - Decrease in normality = 3= 040

there is little increase with dilution.

2+
9. (@ Heren=4,and [H']|= 10" @aspH =3) 13 ) Forzn™ s

Applying Nernst equation ] _ 2.303RT Zn
Evizn =Bzt in = pp 108 72t
2402 n
g 9999 [Fe?*]
n HE
(T (poy) -076-2% 0 1 __ _076-003
0.059 (1073)? 2 Tlod]

=1.67-——log————
4 10734 %0.1 E, 2, =-0.79V
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14. (c) Reduction half reaction : 22. (d) Higher the value of standard reduction potential,
CrO¥ +6¢ +14H"* 20 +7H,0 stronger is the oxidising agent, hence MnO," is the
o -'da il hal P resciion’ - strongest oxidising agent.
xidation half reaction : 23. (¢) As the value of reduction potential decreases the
Cr——Cr* 43¢ reducing power increases i.c.
Overall reaction : C<B<D <A
. 2 . . (0.85).(0.6). (-0.76) (- 1.2)
€407~ +CrhI4H R 3e WETFULO oy () Specific conductance decreases with dilution.
3F of electricity = 3 moles of Cr** 2 B o
L 3 s 25. @ Ap=57+73=130Scm mol
LEropsletisity= 3 Ai3]es OFCR 26. () E_,=0:whencellis completely discharged.
15 (@ 20r* +7H,0 - Cr,0F +14H" [an*]
O.S. of Cr changes from +3 to +6 byloss of electrons. E =E°  — 0.059, log
Atanode oxidation takes place. el el 2 [Cul*]
16. (b) In Hy—0; fuelcell, the combustion of H, occurs to
create potential difference between the two electrodes. Zn2t
0. 059
a8 0059[ K. o 110x2 or0=1.1- log -
17. ® E.u= ogKe or Tse — 0gke c 2+
K =1.9x107 g
; - ; [Z“ } 2x1.l _
18. (a) Thevalucof E° for given metal ions are log
M2 /M [Cuh] T 0.059
E° =—LI8V,
Mot /Mo [Z ]
n”
373
E° =09V, =10,
or?t /Cr [ ]
EE e = 044V and E° , , =-028V. 27. (¢) Reduction potential of Cu is more than H,.
S ca®* fea 28. (d) Reducing character decreases down the series. Hence
The correct order of E° ) values without the correct :)rdcr 1%
2 fm Al< Fe* <Br
considering negative sign would be 29. (c) Writing the equation for pentane-oxygen fuel cell at
Mn2' > Cr?t > Fe?' > Co*. respective electrodes and overall reaction, we get
19. () For spontancous reaction AG should be negative. At Anode:
Equilibrium constant should be more than one ¢
CsH,, +10H,0 — 5C0O, +32H" +32
(0= 2303 AT, K, =t ey E AT
At Cathode:
then AG =+ve). Again AG = —nFEY,, .
80, +32H' +32¢” —»16H,0
Eg, must be +ve to have AG -ve. Overall :C5H,;5 +80, — 5CO, +6H,0
20. (d) Standard Gibbs free energy is given as AG® = nE°F Calculation of AG® for the above reaction
IfE°  <0ie,—ve AG®=[5%(-394.4)+ 6% (-237.2)] - [-8.2]
AG°>0 =-1972.0- 1423.2+8.2=-3387.0kJ
Further AG® =~RT In le = 3387000 Joules.
~AG°>0andK,, <0 From the equation we find n = 32
21. (¢) Conductivity ofan electrolyte depends on the mobility

of ions and concentration of ions. The motion of an
ionic species in an electric field is retarded by the
oppositely charged ions due to their interionic
attraction. On dilution, concentration of electrolyte
decreases and the retarding influence of oppositely
charged ions decreases. Therefore mobility of ions
increases.

Using the relation, AG® = — nFE,,, and substituting

various values, we get

~ 3387000 =-32x96500% E2,;, (F =96500C)
o 0, - 3387000
<l 32596500
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@
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@)

()

=4

@)

3387000 3387
3088000 3088 Y=LOWRY
Thus option (c¢) is correct answer.
From the given representation of the cell, £, can be
found as follows.

>
0.059 o sid B
B =B B o) gl L
e FtFe ot ser 6 [F>* P
[Nernst -Equ.]
02— 072209 (0 1’
(00|)
0.1x0.1
OOIX0.0IX0.0I
=
:0>3_0.059 lug l() 0'3_0.059 3

6
=0.30-0.0393= 0.26V
Hence option (d) is correct answer.
H,0 HY+OH™

1
HT teT——H,

. 0.5mole of H, is liberated by 1 F =96500C
0.01 mole of H, will be liberated by

=260, 0m ~1930C

Q=1Ixt

(=2 180C__ 193010% sec
T 10x10°A

Conduetivity (X) = conductance (¢) % cell constant

>

.. Cell constant =

<=

X
Conductivity of NaOH = v z

1000 _ XZ 10%

0.1 Y

Total of 6 electrons are required to form 2 moles of Cr**

thereforeto form 1 moleof Cr* 3F of chargeis required.

When platinum electrodes are dipped in dilute solution
H,SO, than H, is evolved at cathode.

X
Am(NaOH)= V.Zx

Specific d = Cond x Cell
k= x1.15 .
25x10°
__ LIS 1000 _
ERETHTSY

Thus difluoro acetic acid being strongest acid will
furnish maximum number of ions showing highest
clectrical conductivity. The decreasing acidic strength

38. (@)

39. (o)

40. (a)

4. @

42. @

43. (a)

45. (0

of the carboxylic acides given is difluoro acetic acid >
fluoro acetic acid > chloro acetic acid > acetic acid.
9650 1

=— moles
96500 10

No. of moles of silver =
*. Mass of silver deposited = %x 108=108 ¢

S
0.059,  [P(H,)]'"?
- ———log—+"—
! [H]
Nowif py, =2atmand [H'] = IM

0059, 22 —0.059
thenE=0- ——log—= log2
1 1 2
2x112g
12mL of H, at STP =
112mLofHyat § 22400

(Since 22400 mL at STP = M.wt)

Amount deposiled = Bgwxixt

96500
2x112 _ 1x965xi
22400 96500
i=1amp
Wa = EB_- 27 Wt. of Ag
En, Ep 8 108

S Weof Ag=21.6¢
Correct matching for pair (iii) will be
[G (conductance) — siemens or ohm™'(S).]
Thecharge carried by 1 mole of electrons is one faraday.
Thus for a reaction
M™ tne”——M
nF= 1 mole of M
A]’* +3e” —— Al

1 mole
lF 173 mole

Cu"’+2c — Cu
1 mole
4 1/2 mole

Na +¢ —— Na
1 mole

The mole ratio of Al, Cu and Na deposited at the
respective calhodexs— —:lor2:3:6.

Reciprocal of r d . We can add
the condt

is cc
and not
Hence l=i+l+
reep

The correct relation is AG® = —nFE®




