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EXERCISE-I (MHT CET LEVEL) 07 Zx21
6.02x10% x(4.05)’ x10°%
QL @ .. Z=4
Graphiteiscovalent solid. Henceit isface centred cubic unit | attice.
Again 4r = ay/2 =5.727A
Q2 © s r=1432A
Qs (@ Q16 (2
In bee structure,
Q4 @ no. of atomsat corner=1/8x8=1
Q5 ® no. of atom at body centre=1
' 4 atom are present in fcc therefore, total no of atom per unit cell = 2.
4 16 A7 (2
SO,V:4[§JTI’3}:§7TI’3 Q ()
d- ZM3:>6.25= Zx120 i
06 2 N,a 6><1023><(4><10’8)
Q7 Q18 (1)
Q8 (¥ Q1 (@
Q9 (¥ Q20 (4
Number of atoms per unit cell-1
Atoms touch each other along edges Q21 (3
Hence E Q2 (3
2
(r = radius of atom and a—edge length) Q23 @
43
3" n Q24 @
Therefore %fraction = r)s ~5 No changein density.
Q25 (1)
Q10 () The number of Fe** ions replacing x Fe? ions
2
QU @ = ?X vacancies of cations
Q12 @3 :x—z—;zx/:’a
Q13 (B But x/3=1-0.94=0.06,
x=0.06x3=0.18=18%
Q1 (2
Q26 (2
Q.15 (9
o Z%M Q27 (O
= <)
N, xa Q28 ()
Q29 (@
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Q.30

Q.1

Q2

Q.3

Q4

Q5

Q.6

Q7

Q8

Q9

Q.10

Q.U

©)

EXERCISE-Il (NEET LEVEL)
Q)

Amorphous solids have short range order but no sharp
inmelting point.

@
Solid Nac) isabad conductor of electricity because
ions are not free to move.

@

Amorphous solids neither have ordered arrangement
(i.e. no definite shape) nor have sharp melting point
like crystals, but when heated, they become pliable
until they assume the properties usually related to
liquids. Itisthereforethey areregarded as super-cooled
liquids.

@

Amorphous solids neither have ordered arrangement
(i.e. no definite shape) nor have sharp melting point
like crystals, but when heated, they become pliable
until they assume the properties usually related to
liquids. Itisthereforethey areregarded as super-cooled
liquids.

@

Co-ordination numbersof Na* A in NaCl is6
(€)

Rhombohedral crystal system
a=h=c,a=B=y=90°

ex— NaNO,, CasO, , calcite CaCO,, HgS

@
Tetragonal system has the unit cell dimension

a=bzca=p=y=90°.

©)
14 kinds of Bravais|attices (space lattices) are
possiblein acrystal.

@

Space lattice of CaF, isface centred cubic.

(1)

Face-centred cubic latticefoundin k¢l and Nac) -

©)
58.5g NaCl =1mole — 6 02 x10% Na*Cl "units -

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Oneunit cell contains 4 Na*Cl~ units. Hence
number of unit cell present

6.02x10%
== =15x10%.

@
unit cell atomx M

Density of unitcell N = 3
a’xN,

@
M = pxaxNyx107%°
Z

10 x(100)® x (6.02 x 10%) x 10 %
4

=15.05

No. of atomsin100g

_ 6.02x10%3

100 _ 25
1505  ° =4x10

@
The system ABC ABC...... isalso referred to as face-
centred cubic or fcc.

2

(Inrock salt structure the co-ordination number of
Na*:Cl~ 1S6:6-

O

Number of atomsin the cubic close packed structure=_8.

Number of octahedral voids = % x8=4,

@
Co-ordination number in HCP and CCP arrangement
is12 whilein bcc arrangement is 8.

@

For body centred cubic arrangement co-ordination
number is8 and radiusratio (r, /r_) is 0.732 —1.000 -

S

For tetrahedral arrangement co-ordination number is
4andradiusratio (r, /1_) is 0.225 - 0.414 -

@

Every constituent has two tetrahedral voids. In ccp
lattice atoms

=8x 1 +6x 1 =4
8 2

.. Tetrahedral void = 4x2 - g,
Thusratio —4:8::1: 2.
(€]
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Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

CHEMISTRY

Thevalueof ionicradiusratiois0.52 whichis
between 0.414 - 0.732, then the geometrical
arrangement of ionsin crystal is octahedral.

@
Let theunitsof ferrousoxideinaunitcel =n,
molecular weight of ferrousoxide

(FeO) =56 +16 = 72gmol 2,

72xn

weight of n units = 60238 X102

Volume of oneunit = (length of corner )*

=(5A)° =125 x10 % cm?®

D _ wt.of cell 4.00 — 72xn
NSy~ Volume ' 6.023 x10% x125 x 102
-1
023079.2x10° oo 104 4074
72
@
cl-ionsin cscl adopt BCC type of packing.
@
180 . .
rolr = 87~ 0.962 which liesin the range of

0.732 —1.000 , hence co-ordination number =8i.e.
the structure is cscl type.

@
The c42+ ionsarearranged in (ccp) arrangement, i.e.

Ca?* ionsare present at all corners and at the centre

of each face of the cube. the fluoride ions occupy all
thetetrahedral sites. Thisis8: 4 arrangement i.e.,

each c42+ ionissurrounded by gg- ionsand each
g- ion by four cg2+ ions.

@

All the given statements are correct about F-centres.

@
Aseach g 2+ ion introduces one cation vacancy,
therefore concentration of cation vacancies = mol %

of SCI, added.

©)
AgBr exhibits Frenkel defect dueto largedifference

inthesizeof Ag* and gy~ ions.

©)

ueto high co-ordination number.

The Solid State

EXERCISE-I11 (JEE MAIN LEVEL)

JEE-MAIN

OBJECTIVE QUESTIONS

Q1 @
Rubber, P lastics and glass, all are amorphous solids
o)

Qz (I

Znsisionic erystal

Q3 (@

LiFisoanioniccrstal

Q4 (D
A solid having no definite shapeis called Amorphous

Q5 (@
In Bravais lattices, each point has identical
surroundings.

Q6 (@
Refer Theory.

Q7 (@
InB.C.C

4r=a,[3

2r=1.73.

2x1.73=a,/3
Q=200x10"2m=200pm

Q8

O Shared by two
> unit cells

Q9 @
4r= a\/é

4r  4x1.28

a=

Q10 (




The Solid State

Q.u

Q.12

Q.13

Q.14

Q.15

Q.16

r,+225=240 /3
r,=240x1.732-225
r,=190.68pm

@

_ a3 _ 387 g
2

r,+r
- 2

+

=335.15pm

@

X =
or X, g

forY,6x 1
' 2
SO AB

3

@

Total body diagona =4

two atomsin each body diagonal

so total number of atoms=4x2=8

and 8 atom on each corner, So its contribution will be

= E X 8 = 1

8
so total number of atoms=8+1=9
(€)

— Cu — ccp so 4 atoms
— Agisat edge centre

1
each edge has its contribution 2 S0, total number of

slver.

= 1 x12=3
4
— Auispresent at the body so its contribution will be
1.
soformulawill be
Cu,AgzAu.

©)

for X, 6 x

Mlw

1

8

forY, 6x 1—3
] 2_

SO X3,4 YsorX3 le orXY4

@

6 face centred atom contbriution

1
=6x—=3 at
2 om

and 3 atom

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

and 3 atoms are enclosed
s0 total number of enclosed atom in the unit cell
=3+3=6aom

©)
a=2/2r

sv=ad= 16V2r3=16x /2 x (2x108)3=1.8x102
cmd

€)

Z isccp soitstotal number 4.

X atom occupy tetrahedral void so its
total number will be 8

XgZy=XZ

©)

INABB AABB A, thereisno close packing asthereare
repeated planes adjacent to each other.

©)
| & Il represent octahedral holes.

(@)

Oisin ccp so total number of atom 4

1 8
Aisoccupedin 6 of T.V.so 6

) o1 4
Bisoccupiedin - of O.V so

3 3
A8 B4 _A4 B4
s 3047 3 304
orABO4
@
Refer theory.

&)
entre of edge is octehedral vold so

)
By the formation of tetrahedral void

@

a=5.14A°
structureislike NaCl
S0, 4r— = a2

Mut Cer COMPENDIUM



Q.26

Q.27

Q.28

Q.29

Q.30

Q.1

Q.2

Q3

CHEMISTRY

—= 514x1.414

4
r=1.815A°
€
o= zZM 4x78
N, a3 = 3.18= N, .a°
= a=16.3x10%=
= a=5.46x10°cm
=546x10"°cm
a=546x10"%?m
=546pm
@
r, 02
+=—"—"=021
(D7 " 095

coordination no. =3
() True (1) False(I11) True(IV) False

@
The structure of sodium chloride crystal isF.C.C.

@
Since Ag* (cation) issmaller than ClI- (anion) & hence
cation is present in voids.

InCaF,, F;,

= hion 1ISSMaller.

(1)

lons are displaced from one place to another.

EXERCISE-IV
6
LA
r 200
soCNis6.
FCC
zx108

10.6=

6.02x10% x (144x10™ f
s0z=4
08
For bee, d= éaor a:2—d _2x452 =5219A =522

J3 1732
pm
ZxM 2x39

p =

T @xNyx10® (522 x (6.023x107) x10®
=0.91g/cm®*=910kg m®

The Solid State

Q4 8
Co-ordination number of atomin B.C.C. is8.
Q5 4
Q.6 6
Itisafact.
Q.7 12

In a face centred cubic lattice the number of nearest
neighour for agiven lattice point 12

Q8 4
S VxNoxd _ 42x86x83x107x6.023x10°x33 __ o,
M 155
=4
Q9 4

Corrdination atom number of NaCl is6.

Q10 9
Total body diagonal =4
two atoms in each body diagonal
so total number of atoms=4x2=8
and 8 atom on each corner, So its contribution will be

=l><8=1

8

so total number of atoms=8+1=9
Q.11(2) Q12(2 Q.13(2 Q.14(2 Q.15(2
Q.16(1)

PREVIOUS YEAR'S

MHT CET
Q11 Q.2(3) Q.39 Q.4(3 Q5(1)
Q.63 Q.7(H Q.8(2 Q.94 Q.10(2
Q.14 Q.12(1) Q.13(2 Q.14(1) Q.15(2
Q.16 (4) Q.17(3) Q.18(2 Q.19(2 Q.20(1)
Q.21(4 Q.22(2 Q.23(4) Q.24(2 Q.25(3)
Q.26(3)
NEET/AIPMT
Q.1 (34

Frenkel defect is favoured in those ionic compounds
inwhich thereislargedifferenceinthesize of cations
and anions.

Non-Stoichiometric defects dueto metal deficiency is
shown by Fe O wherex =0.93t0 0.96.

Qz (1

4r
For BCClattice: Z=2,a= ﬁ

For FCClattice : Z=4,a= 2,/2r
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Q3

Q4

Q.9

( i j
3
Oosec Npa BCC 2 Z«Er

daooec (ZM] 4 Ar
3
Na8" Jece V3
@
. a
ForBCCIarmce.Z—Z,a—\/é

For FCClattice : Z=4,a= 2,/2r

[ ZM ] Y,

3
d250c _ NAa BCC 2 2 2r
4r

dgooec [ M ] T4
NA33 FCC

©)

NE

Number of atom per unit cell inhcp=6
Number of octahedral voidinhcp =6

Number of anions per unit cell =

cation occupy 75% of octachedral void =6 x

Fomulaof octahedral =CA,

@

)

)

@

Acc. to Bohr’satomic model
2

75

100

M =63.1 g/mol (Molar Atomic Mass)
M =63.1 u (Atomic Mas)

J Q10 (@
(i) Statement-1 is correct because in point defects of
ionic solid electrical neutrality is essential condiation
(given question isexcample of metal deficiency defect)
(i) Statement-2 is correct because In Frenkel defect
cation dislocate from lattice siteto interstitial position.
(iii) Both statement are correct but statement-2 is not
correct explanation of statement-1
JEEMain
Q1 [1
J ForNaCl Z=4& M =585gram
_ zxM
N4 x volume
4x58.5
B1= 65102 x(a)®
a3 _ 4x58.5 ><10,23
9 6x43.1
2 =0.9% 10 %cm?
=0.9x 10%cm?
A=208x10%cm
Cl- -
Na &
«—a—>
a 208x10™°
d ,  ===——"—m
Na"+Cl 2 2

rocl 3¢orbitofLi® n=3  Z =
z

= 2orbit of He' n,=2 Z =2

(r*)Lis2 n1 Zz

(P)e, " 2

(r )L|+2 _3x3 2

1058pm 2><2 3

(r3)Li+2 =158.7 pm

@

d= ZxM B 4xM
N, xa® = 6.022x10% x (3.608x107)3

23
v _ 892x6.022x10% Lo | o

4

Q.2

Q3
Q4

Q5

(3]

1 1
A =8 (corner) x gt 4 (face centre) x >
=>1+2=3
B =4 [inall octahedral void]
Formula= A B, =AB,
x=3

(85
S

(43)

hep lattice- x atom
Number of x-atom=6
Teterahedral voids-y atom

Mut Cer COMPENDIUM



Number of y-atom=2/3T.H.V.=2/3 x12=8 Q7

Percentage of element x = No.of xatoms x100
total Atoms

_© 100-42.85%
14

=43 (nearest integer)

Q6 (569
lonicradii of cation (A*) =r, =102 pm
lonic radii of anion (B7) =r_=181pm
For cubic close packing :
Edge length (&) = 2r, + 2r_(-.- cationsare presentin Q.8
octahedral voids)
=(2x102) + (2 x 181) =566 pm

zxM
Na xa’
B 2xM
- Na x 3P x107

d=

6

The Solid State

M
6=—=M=8.1x6=48.6gm/mole

8.1

. 180
.. 180gof samplecontains=

486
@87
_ zxM
N, x volume
9.03= M -
6.02x10%3 x(4><10_8)
M =86.97 gram
M = 87

x6x10%=2222x 107

CHEMISTRY 7



Solutions

Solutions

Q1

Q.2

Q3

Q4

Q5

EXERCISE-lI (MHT CET LEVEL)

)

Molarity (M) = —Wt*1000
mol.wt - xvol(mL)
wt 1000
2=—x——
63 250
63
wt. =—
29

wt. of 70% acid =%x31.5=45g

&)

When equal weights of different solutes are present
in equal volumes of solutionthe  molarity is
inversely related to molecular mass of the solute.
Mol. mass of NaCl islessthan KCI. Hence, molarity
of NaCl solution will be more.

@
~ 3x1000
~ 53x100
For H,S0, sol. N, =0.1,V, =100mL
For Na,CO, sol. N, =0.566
Now apply N, V; =N, V,
N,V, 0.1x1000mL
N, 0566

=0.566N

V, = =176.66mL

)
26
wit. of NH3=269=Egeq: 1.53g¢eq

vol. of .soln.=100mc=0.1L

. Normality = 1'—53: 153N
0.1

@
L et theamount of Na, CO, Present in the mixture be
xg. Na,SO, will not react with H,SO,. Then

X _ 20x0.1x10 - x=1.06g

53 1000

.. Percentage of Na,CO, =

1.06x100
1.25

=84.8%

Q6

Q7

QS8

Q9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

&)

IvllVl: MZVZ

(0.025M) (0.050L)=(M,) (0.025L)
M,=0.05M

but, thereare 2 H's per H,SO, s0[H,SO,|
=0.025M

@
Milli molesof Pb(N03)2 =25%x0.15
=3.75m.moles

1
Milli molesof N2($4)3 =§><3.75= M x 20

M =0.0625=6.25x10°M

1
Molar massof Al (SO,) = §x3.75 =Mx20
=>M=0.0625=6.25%x102>M
@

1 molal solution means 1 mole of solute dissolved in
1000 g solvent.

nsolute = 1 Wsolvent = 1ooog
Mgy = 1000 _ 5556
18
olute = 1 =0.0177
1+ 55.56

@
@

©)

@
€
@
@

Raoult'slaw P, =P°x;
Henry law P=K, .x

MHut Cer COMPENDIUM




Q.16

Q.17

Q.18

Q.19
Q.20
Q.21
Q.22
Q.23
Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

CHEMISTRY

4)

©)

In pressure cooker, pressure is high thus, the boiling
point of water increases, resulting cooking timeis
less than other open pots.

2

@

Q)

(O

@

©)

©)

)

AT, =0.3°C

AT, = K, x W; x1000
Mg xW,

03— 1.86x W, x1000
62x 5000

-.W; =509

The amount used should be more than 50 g.

©)

AT, =K,m= 5.12><i>< 1000 =0.4K
250 51.2
@
1000x k,, x w

m=—5b

W x AT,

- mxWxAT,  100x100x AT,
o "o T 1000w 1000x10
=ATb
@
AT, =K, m=>3.63x 2016/154 150

T, =61.7+0.968
= 62.67°C

@)

©)

Q.31

Q.32

Q.33
Q.34
Q.35
Q.36
Q.37

Q.38

Q.39

Q.40

Solutions

@
pH=2

[H+]=o.01|v| =Cx=0.1x
x=01
i=1+x=1.1

n=i 3 RT =iMRT =1.1x 0.1RT = 0.11RT

1)

@

@

@

@

@

@

AT, = K, xmxi.Since K, hasdifferent values
for different solvents, hence even if the mis same

AT, will bedifferent.

()
Ca(NQ,), < Ca® +2NO;
1-0.710.72x0.7

7 oy
100

S i=1-07+0.7+2%x0.7=24

n, = ———0.042
164

100
=——=555
E 18

P°-R, _ n,xi 760-P,
P n+n,’~ 760

(.o

~0.042x24
5.55+0.042
. Py =746mmHg.

@

When an electrolyte dissociates van't Hoff factor i is
greater than 1 and when it associates thei islessthan
l.




Solutions

Q.41
Q.42
Q.43

Q.44

Q.45

Q.46

Q.47

Q.48
Q.49

Q.50

Q.51

Q.1

Q.2

Q.3

Q4

Q5

Q6

©)
@
@
@
Q)
@
@

@
@

@
@

EXERCISE-Il (NEET LEVEL)

)
w
M=V O

W
~ 106 x0.25 ' W=6.625 9M

©)
 18x1000

=—————=0.2m
180 x 500

@

1 63x2
10 126xV
V=10L

&)
mole=molarity x V(L)
=3x1=3mole

@
CHCI, & acefone show negativ deviation due to the
formation of hydrogen bonding

Cl CH,
AN
c—C-H-0=c”
cr’ “CH,

@)

Equation of ideal solution following Raoult’slaw

Q7

Q8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

)
ol 2o
5 5

@
lower the B.P. higher will beV.P.

)
P=K,.x
@
@
P.=P,°x, A — solvent
)
P, °x

Ya =5 . °

P, °X, + P °Xg
@

C,Hgl + C,H,OH show positivedeviation fromraoult’'s
law

)
CS, intercept the polar bonding in acetone

@
For theideal solution AH,;, and AV, =0.

@

K,[Fe(CN)g] dissociates as 4K* +[Fe(CN)¢]*", thus
1 moleculedissociatesinto five particlesinthe similar
way Al,(S0,), also givesfive particles per molecule.

@

Benzoic acid dimerises dueto strong hydrogen bonding.

@

due to association of molecule.

@
P, =P x;
©)

P-R = x(solute)

10

MHut Cer COMPENDIUM



Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

CHEMISTRY

50-45 —01=x

98 I8y o068
1724 M 100" "

@

BaCl, furnishesmoreionsthan k¢ andthusshows
higher boilingpoint T, > T, .

@

For NaCl i=2

AT, =2K;m=2x1.86x1=3.72

T,=T-AT; =0-3.72=-3.72°C

@

Wy W,

Isotonic solution= 1<~ =1~

w6 342x6
342x1 60x1 60

34.2,

©)
0.0821

T2 _(0.33x10°2,
RT  0.821x 300

7=CRT, C=

@

=Y rr =91, 00821 x 273
m 1

@

&)

BaCl, = Ba? +2cI~ =3ion
NaCl = Na' +Cl- =2ion
Glucose = Noionisation

.. BaCl, > NaCl > Glucose

@
NaCl givesmaximumion henceit showslowest freezing
point

Q.1

Q.2

Q3

Q4

Q5

Q6

Q7

Q8

Solutions

EXERCISE-Il1 (JEE MAIN LEVEL)

©)

Moleof H,0= > =2
oleo M1 T

Moleof gl i —ﬁ =05
oleof glycerine= 92 ~ 0
total mole=2+05=25

Molefractions of glycerine= —1— = 2=
olefractions ol glycerine = n +n2 = 55
X0=0.2Ans.

@

Moldlity of BaCl,=0.1x0.25=0.025
by calculation we get the values of (D)

@
5.0gm
10%gm

so concentration of solution =5 ppm

of solutions

©)
V.P. depends on temperature.

2

Non volatile substance has no V.P.

©)

P% —Ps
5o =02

As we know relative lowering of v.p. is equal to the
mole fraction of the solute so (1) is correct it doesn’'t
depend upon the number of molesso (11) iswrong mole
fraction of solvent will be 0.8 so number of moles of
solvent will be4 so (111) will be correct, (IV) will bealso
wrongsol & 111 will be correct

so answer (3)

@
Acc. of Rault'slaw P=P,+P;
for nonvolatilesolute=Pg; =0
P=P
s A
P=P’AXp
solvent =N,

SO P=P0N1

X, = mole fractions of
P\ =P,
@

P-100><E +300 % 3
- 5 5

=40+180=220




Solutions

Q.9

Q.10

Q.U

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

©)
Initialy A=3mole; B=2mole

3 2
600= 5 PX + 5 P§ ...... 1
finallyA=4.5mole; B=2moleandc=0.5mole
—P,+=F
630= - 5
Py =940
=90
()
For ideal solutionAH =0, AV =0,AS,, #0. Obey Q18
Raoult'slaw.
©)
for aideal solution AGmix<0.
@
According to Raoult’slaw
P, =(0.08 x 300+0.92 x 800) torr = (24 + 736) torr = 760
torr =lam
p,=0958m<1lam Q.19
Hence solution shows -ve deviation
S0 AHpix <0,and AV, <O0.
@
It shows negative deviation from Raoult’s law
P (actual) =580 torr
P, (Raoult) = 0.4 x 300+ 0.6 x 800 =600torr.
Q.20
) Sal.
n=iCRT
K [F&(CN) ] =3k +[Fe(CN) ]*
(1—ot) 3a o
i=(1+3w)
1
3.94= (1+3a)x — ><00821><3OO
a=02
so0 20% Q21
@
na No. of partial/ion.
BaCl,=3, NaCl =2 glucose=1
So. order of = =BaCl,,>NaCl > glucose.
Q) S Q.22

Asbenzoic acid dimerises so number of molesdecreases
so osmotic pressure of benzoic acid islessthan benzene.
so answer (4)

@

RLVP: H\ =Xg
10-9 1
B™ 10 10
W
X, = g~ ng Mg
B Ma+Ng ~ ny+ng Wa  Wg
My Mg
M _@_90
B™ 10 T
€)

Lowering of V.P. iscolligative property
thus,  ik,s0, =1+(y-1)x=1+2x=3

Ap n,i
p° ~ nji+n,

If

10 __3m = 0m
50  3m+12 " n+4
n,=1

€)
P°-P

Po = xsolme
P°—P« X
10 02
20 X
= X

solute

solute

=04= X =0.6

solute solvent

0]

() NaCl - Na' +ClI-

AT, =K xms

AT, =2K, xm

elavation of b.p. will be doublein case of NaCl not b.p.
(2) Will be correct because b.p. elavation will bedouble
here in comprasion to glucose.

(3) Elavation of b.p. iscolligative property not b.p.

so answer (2).

)

100% dissociation
AT, =(0.0054)=iK,m
=ix1.86x0.001
=i=3

=3 particles[MA | A,

@

1.04=052xm

= m=2

—-750 1000

0
o P =750
750 18

12
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= P=777=P,,
P°=P,,, (becauseat T water boils)
SoaT:PP=P,

because when water boils V.P. become equals to

atmospheric pressure

Solutions

AT, = K x wgx1000
Mg X W,
0.10 = 5.12 x 2.40x1000

mg x 60

Q23 ()
n=CRT 7.40=nx0.0821 x 300 m, =2048gmmol~
2= RTn=—"% 03 Q3  640gmol
v 0.0821x 300 Solute- B, Water - A
AT, =100.130-100
Qa4 =0.130
For isotonic solutionw, =, ; C, =C,;n,=n
toermom e W, x1000
W; W, 105 180  10.5x180 _ AT, =K, x —B—"—"———
M T M Ty T30 oMT T30 T Mg X W, (gM)
05 @ 3.24x1000
: 0.130=0.513 %
Asnumber of molesismaximumin case mg x 200
urea > glucose > sucrose m, =64gmmol
n=CRT
It depends on number of moles Q4 (1)
SO osmotic pressure
P,>P,>P, _ RRXa
ie, Ya= PO, +PIX g
EXERCISE-IV 1
_ ., P
- Ya= 1+ 3-8
Q1 (Viina = 5'Voriginal) 8 PIX 5
Letorigina volumeof solution=V,
Volumeof solution after dilution=V, I S 01
YaT1r@@ " 10 - %
W,RT.
n,=C,RT = —8 1
A Q5
RT PP o 005=X
W =0.05=
n,=C,RT,=>—8—2 pe °
) Where X, = molefraction of solute.
1000 Xg
ﬂ: V2 T1 Moldity = —(XA M) = 1000x 0.05/0.95x18=2.92~
n, VT, 30
Vo . m T, Q6 3
V, mn, T, Ca(NO,), — Ca®* + 2NO; it gives three ions hence
500 y 208 the Van't Hoff factor = 3.
105.3 283 Q7 @
=5 (app) Pressure cooker reduces the cooking time because it
V2 = 5Vl increases the boiling point inside the cooker.
Hencesolutionisdilutedto 5times
Q2  2048g/mol Q8 4
Solute- B, Solvent -A Both statements are correct.
CHEMISTRY 13



Solutions

Q9

@

in Benzene acetic acid getsdimerize asbenzeneis
non-polar in nature, whilein water, acetic acid gets
ionize because water is polar. So both statementsis
correct and reason explains the assertion.

Q.10 (2
H,C,0, . 2H,0 containstwo molecules of water, hence
itisadihydrate organic acid. The molar mass of
H,C,0, . 2H,0is126 gmol~*
. 126
equivalent mass= - =63
_ mass  1.575x1000
Normality =g v =~ " 63x250
=0.1N
So both statement are correct but reason is not the
correct explaination of assertion.
Qu @O
(P) Solution of mixture of acetone and chloroform show
negative deviation.
(Q) AT, i.e. elevationin boiling point is proportional to
moldity whichisproportional to molefraction of solute.
(R) Copper ferrocyanideactsasartificia semi-permeable
memberane.
(S) Camphor isvolatilein nature.
Q12 (O
(a) P°— P represent lowering of vapour pressure.
(b) P° x X, =P, (Raoult'slaw)
(c) Mixture which boilslike pure solvent is constant
boiling mixture called asazeotropic mixture.
. Observed colligative property
(d) Van't Hoff factor = “\jormal colligative property
PREVIOUS YEAR'S
MHT CET
Q1(1) Q.2(1) Q3(3) Q.4(1) Q5(2
Q624 Q71 Q84 Q.93 Q.10(2)
Q.11(4) Q12(3) Q13(3) Q142 Q.15(2
Q16(1) Q173 Q18(3) Q.19(1)) Q.20
Q21(1) Q223 Q23(4 Q244 Q.25(9
Q26(1) Q274 Q28(1) Q291 Q.30(1
Q311 Q3212 Q3314 Q347B Q352
Q36@RB) Q37(1) Q384 Q392 Q40014
Q41(3) Q42(3) Q43(3) Q444 Q45
Q46(1) Q4730 Q4812 Q49(3

Q50 (@
Theformulaused to determine the molar mass of solute
from depression infreezing ponitis
1000x K, x W,
AT, xW,
Where, W,= weight of solute

W, = weight of solute
K,=molal depression constant

M, =

Q51 (@
Givenp°=17.53,p,=17.22
andw=17.10

1753-17.22_17.10 18
17.53 m 100

_17.10x18:1758 _ _
—M=""031x100 '~

174 is nearest to the molecular weight of glucose
(CH,,0,), thus the substance X can be glucose.

12

Q52(2) Q53(1) Q5413 Q551 Q.56(4)
Q57(3) Q.58(3

NEET
Q1 (@
The maximum boiling azeotrope is shows by negative
deviation solution soitisH,0 and HNO, mixture
Q2 @
For ideal solution
AG,_ <Oatconstant T and P
AS . >0atconstant T and P
AV _ =0atconstant T and P
AH_ =0at constant T and P
Q3 @
Q4 @
Q5 @
Q6 @
Q7 (@

___Molesof solute
Weight of solvent(g)

14
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B 0.5 y
Weight of solvent (g)
Weight of solvent (g) =500¢g

1000

Solutions
Pr = x,P +x,F3
P, =0.3x50+0.7x 100

=85
JEE MAIN B i
Q1 (59 =Y~ p
Osmotic pressure=7.47 bar
Temp=300K X _ 0.7x100
conc.(g/lit)="? i=1for glucose =17 85
=i CRT
7.47=1xCx0,0821x300 x24T
C=03molellit 85
Conc. =0.3x180=54 g /lit
=51
Q6 (4
Q2 [N AT =ik m
o N =1k
Initiad molesof H,SO, (in/Lit.) =0.02 S o
In 50% sol ution molesof H,SO, =0.01 AT =T, - T, =373535-37315=0.385
Added molesof H,SO, =0.01 i=1
Total molesof H,SO, inresulting solution = 0.02 AT, =ik xm
=20x10°moles K,=0.52Kkgmol
i;g milimoles 25x1000
= 0.385=1x0.52 x M <75
Q3  (%8or99) 1300
AT, =Km M= 75x0.385 =40 9/mol.
~ [ 0.5x1000 }
02451<1.80| 74 6995 Q7 (3
n=CRT
i:M 5.03x10°=Cx0.083 % 300
- 900 C=0202x10°M
i=1479 Molesof protein=0.202 x 102 x 0.5
i=(1+(n—1)av); n=2for KCl =104x 1.01
$0,1.98=1+a 5
0. =0.9=98% 1.01x 104 = 25
M
Q4 (415) M (molar massof protein) = 24752
n=CRT
. . 24752
2(gm) x1000(ml) . No. of glycine units = 5 330.03
™= 60x10°(gm) x 200(mi) * 0-083 300
1=0.004149 Q8 (9
n=415x% 10=Sbar m=dxV=102x12=1224¢g
.+ 1 bar = 10° pascal moles=0.0204 molein 2L
n=415Pa Somoldity =0.0102 mol / kg
T=ixKxm
Q.5 (14) i=l+a
Given: Vapour pressureof liquid A = 50torr (at 25°C) 0.0198=(1+0) *x 1.85x0.0102
Vapour pressure of liquid B = 100 torr (at 25°C) a=0.049 =5%
Molefraction of liquidA=0.3
Q.9 3D
. N X -
Molefraction of liquid B = - m=15
17 - AT, =iK,m, AT, =iKm
yA+ yB =1 XA+ XB= 1 ATb =4K
PT: PA+ PB ATf =4K
4=AT, =ixK x15 0]
CHEMISTRY 15



Solutions

Q.10

Q.U

Q.12

4=AT =ixK x45 (i)

42.12% (w/v) solution of NaCl i.e.,
42.12gmNaCl in 100 ml solution

_n _4212 N 1000

V(litry 585 100

M=7.2
1ltrsol =7.2mole
Number of milli moles=7.2 x 1000
=7200milli moles

Coagulationvalue— Noof milli moleof electron

Volume of solution

= @:DOOmmforthours
10 hr —» 7200
1hr—>@

2hr—>720x2

= 1440milli moles/ Itr
(G)
[1221]
Letmolefractionof CO,=x

__P
X, = K,
K, =1.67kbar = 1.67 x 10° bar
p=0.835bar
0.835

X =——=

17 1.67x10°

M " -3
X% n+n, T 1000 0510
18
_ M _o5x10°
n, +55.55

n,=0.5%10°n +27.77+10°
n(1-05x10%)=27.77x 10°

_ 27.77x10°°
™= 70.09995
n,=0.027mole
wt of CO, dissolved =0.027x 44
=1221gm
=1221x103gm
x=1221Ans

Q.13

Q.14

Q.15

(2]
initial concentration of CH,COOH =0.2
initia millimolesof CH,COOH =M xV(ml) =0.2x 200=
40millimole
final remaining millimolesof CH,COOH =0.1x200=20
millimole
Changeinmillimole=40—-20=20millimole
-+ 0.6 g wood charcoal adsorbed = 20 millimole
CH,COOH

20 .
.1 g wood charcoal adsorbed = oe ™M [limole
CH,COOH

20

Mass of CH,COOH (Per gm of charcoal) = 06 x 60 x
103g
=2 g

@)
AT =ik m
0.7 1000

0.2=ix1.86X—x——
93 42

- 0.2x93x6
1.86x100

i=0.60

2A= A,

1-a

N

1-% =060
2

a=0.80

@

Giventhat

k., =46.82k bar = 46.82 x 10° bar
Partia pressureof O, = pO,=0.920 bar
X =molefraction of dissolved gas

mole of O, mole of O,

~ mole of dissolved O, + mole of water " mole of water

1000
Moleof water = 18 (.- massof 1000 ml water = 1000 gm)

Accordingto Henry'slaw :
Po, =k xX

mole of O,

0.920 = 46.82x10° x
1000/18
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Q.16

Q.17

Q.18

Q.19

CHEMISTRY

Solutions

0.920 . _3 1
O, =—=1.09x10"° = 1x10 ==118-0.4771
Moleof 22 = 5 g2x18 * ) Al ]
mili molesof O,=1 =9-0.23
P'=5+0.23
15
AT,=Km Q20 (@
. AT, K, -m M 1
=3.9><—102 x1000 (A1), _Kem, M, 1
176x150 (AT))g  Kimg M,
=151K
=15x 107K Ma_y
x=15 Mg
Q21 [54
@ ) 800 ml of 0.5M nitricacid
A =nB — Isotoric M molesof nitric acid
ClRT=CzRT =V xM
C,=¢C, =800%05
2 1 81 2 1 _ 8 =400mrmol
M, 100 M x100 M, 100 M,x100 Mass of Nitric acid before heating
=400x103x63
%zi =25.2gm
Mg 4 Mass of Nitric acid after heating
M, =4M, =252-115
=13.7gm
Volume of solution after heating
© 800
Conc of formic acid = 0.5 ml/lit. = " 400 ml
AT,=0.0405
Density =1.05gm/ml mole
M :V—-
D= m\i& —~1.05= mass solution
05 _ 13.7/63
Massof HCOOH =1.05x 0.5=0.525 gnvlit = 200 %1000
Molarity = — 25mo|es/|it. =04365
6 =54.365x 102
=xx107?
S AT —ixk, xmolality=0.0405:ix1.86x% 54
Q22 [1
i 0.0405x 46 1 Molality =1m molality =2m
1.86x0.525 AT, =3k AT, =6k
** Solvent is same
©) AT, =K m, AT, =Km,
NH,OH + Hd  —>NHC +HO AT, Ky, my 3 Ky 1
m.moles20x 0.1 40005 J AR =X
t Kf mp 6 Ky 2
2 2 2m.moles
_2_1 Kp 1
0 0 [NH.CI]= == = P
POH:}[PkWJFPkaOgC] K, K=1:1 =1:X
2 So, X=1
1 1
:—[14+5+Iog—} Q23 (3or)
2 30 Mass of water solvent =100 g
1 P°=23.76 mmHg.
=5 [19-1-04774)
17




Solutions

P° 23.76

P= 5" mmHg
No of moles of solute ="
pP’-ps_n .
TS_WH for all types solution
2376- 2370 n
2 _Nh_10
23.76 N 18
2
_n
1=55
N=5.55
Ans.: 6
Q.24 (80
Massof solvent=dxv=0.8 x 62.5
=509
AT, =K, xm

1.8x1000
09=2 M gy X 50

=80g/mole

M solution

18
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Electrochemistry

Electrochemistry

EXERCISE-1 (MHT CET LEVEL)

Ql @ Q18 (2
-4 . 0.059
0.1 0.1
A 375 1.10x 2
="M === =15x107 or =1ogK .
A2 250 0.59
- 7
K,=Co?=0.1x(15x10?? =2.25x 10 K =1.9x10°
Q19 @
2 4
Q @ Q20 (@
Q.3 (Bonus) Q21 @
Q4 Elg Q22 (1
Q.5 (o 23 1
Q7 @ Zn(s)+2H" +(aq) — Zn* (aq) + H,(g)
Q8 (1) E _po _ 0.059IO [Zn*][H,]
The more the reduction potential, the more el Tl o J [H*]?
the oxidising power.
Addition of H,S0, will increase [H *] and
Q9 (¥ E., will shift toward RHS.
Q10 &
eu @ Q24 (@
Q12 @O Decreases as reaction shift in backward direc tion
Q13 (3
Q14 (1) Q25 (9
Q15 @ 2Cu" ——>Cu*? + Cu
Q16 (1) 2 — C +2 C . 0_034\/. H
MoreisE°,,, moreisthetendency to getitself reduced e +Lu >CUiE, =0. (')
or moreisoxidising power. e +Cu™ Cu':E° :0.15\/._.(“)
017 @ L i ©
AG=2.303RT logK Cu?+e —Cu;E/ =..%(iii)
—FE°=-2303RTlogK Now, AG? = —nFE® = —2x 0.34F
nFE°
logK =—— 0__ 0_ _1xE°
9K = 0aRT AG? =-1x0.15F, AG? =-1x EF
NFE® Again, AG) = AG) + AG!
=043d2—— .. @ — —0.68F =-0.15F — E°F
n K nFE®° 0= E? =0.68-0.15=0.53V
n =
RT Eou = Ecunode (CU+ / CU) - E°, . (cu?leu’)
K = e% ...... (i) =0.53-0.15=0.38V.
CHEMISTRY 19




Electrochemistry

Q.26

Q.27

Q.28

Q.29
Q.30
Q.31

Q.32

Q.33

@

The mass of the substance deposited when one
Faradau of charge is passed through its solution is
equal to gram equivalent weight.

@
Theoxidation potential

1

oC
Concentration of ions

Potential oc concentration of ions. The cell voltage
can be increased by decreasing the concentration of
ions around anode or by increasing the concentra-

tion of ions around cathode

and reduction

©)

P{H,(640 mm)HCI|H,(510 mm)| Pt
Ee =0

(p)H,(@) —> 2H" +2e
2H"+2e — H.(9)(p,)

H,(9) = H,(9)

(pr) (p2)

S ’IOQ&
P
0.0591, 510
=0-—"log=—
2 640
=291x 103V

@
@
@

In electrolytic purification cathode of pure metal and
anodeisof impure metal.

Atanode: M —> M™ +ne

At cathode: M ™ +ne — M.
The pure metal is thus deposited at cathode.

©)
In electrolytic cell the cathode is of higher reduction
potential.

©)

Onélectrolysisof CuSO,

(i) Using Pt electrode — pH decrease due to formetion
of H,SO,

(if) Using Cu — No changein the solution

(iii) pH increase dueto formetion of KOH

Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

@
@
@
@

dposted -~ EMXQ
Amt. deposited = 96500
107.870= —107'870 x Q;
96500

- Q96500C
€)

_ EwtxQ

96500

CE.wte mx 96500
_ 22.2x 96500 ~ 603

2x5x60x 60
Oxidation state = Atwt. 177

= = 3
Eq. wt. 60.3

@
At cathodes: Fe" +2e” — Fe

Fe* +3e — Fe

At. wit. At. wt.
(Ere), ZT?(E@)Z =73
(EFe)l — §
Hence, (EFe)z 2
@
q

W
By Faraday’s|st Law, E —m

(where g =it = charge of ion)
we know that no of equivalent
_ﬂ_ it _1><965_i

E 96500 96500 100
(wherei=A, t=16x60+5=965sec.)
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Q.41

Q.42

Q.43
Q.44
Q.45

Q.46
Q.47
Q.48
Q.49
Q.50
Q.51

Q.52

Q.53

Q.54
Q.55
Q.56

Q.57

Q.58

CHEMISTRY 21

.59
Since, we know that Q
1
Normality = No- Of eauivalent _ 100 _ oy
Volume(litre) 1
@
No. of molesof
-3
Ag' = 15x60x1.25x10 o 1 _ 0.0116x10°®
96500 1
5
~[Ag] = 1.16x107 ) 16410
96,500 Q.1
&)
) Q.2
@
@
)
©) Q.3
E° =
@
@ Q4
@
©)
©)
Q5
@
Efficieney of fud cdl is:
_ —nFEce”
=—% %100 06
@ Q.7
@
Q8
@
&)

E° +E°

Electrochemistry

)

conductivity x 1000
Solublity = A,

_ 3.06x10°x1000
1.53

Ke =S"=4x10"°

=2x103

( EXERCISE-II )

&)
In the electrolytic cell electrical energy change into
chemical energy.

©)
Velocities of both K* and NO; arenearly thesamein
KNO; soitisused to make salt-bridge.

©)
=0.80-0.34=+0.46V .

Ag*/Ag Cu/Cu®

)

Cu + FeSO, — No reaction
E°Cu* /Cu=0.34
E°Fe*" | Fe= —0.44 volt.

Because Cu has

volt and FEe has

@

More negative is the reduction potential, higher will
be the reducing property, i.e. the power to give up
electrons.

@

Agwill not react due to lower reactivity

2

IUPAC convention

@

AGE — —2x1.1x 96500

1000

=212.3

@
AG°® = —nFE°
AG® =-2303RTlogK . jrgo _ 5 303RT log K




Electrochemistry

Q.10

Q.U

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

logk —_FES___2x96500 x0.2%
2.303RT  2.303 x 8.314 x 298

logK =9.97 =K =1x10%.

@
For thiscell, reactionis. zn+ Fe?* — Zn?* + Fe
E_E0_ 0.0591 logc—l. EO _Es 0.0591 Iogc—l
c,’ n C,
0.0591, 1072
° =0.2905 + lo =0.32V,
E 907
0.0591 0.32x2 032
E® = logK, : logK, = =
09%e; 199 e = 50501~ 0.0205
032)
K _1&@
K=
@
Eoy = 2.303 RT logK = 0.0501 logK, at 298K
nF n
@
RT. [Product]
E =FE°-— — IN—-
el nF  [Reactant |
)

In between dilute H,S0, and platinum electrode O,

gas evolve at anode over 8208'2

@
Infused Nac) chlorideionsare oxidized at anode and
itiscalled oxidation.

@
In the absence of electric field theionsin the solution
move randomly dueto thermal energy.

@
When platinum el ectrodes are dipped in dilute solution

H,30, than H, isevolved at cathode.

@
Wt.of Ag deposited = Eq.wt of Ag =108 gm

Wt.of Nideposited = Eq.wt.of Ni =29.5gm
Wt.of Cr deposited = Eq.wt.of Cr =17.3gm.

@

Discharge
Pb+PbO, +2H,S0,

Recharge

2PbS0, +2H,0.
Sulphuric acid is consumed on discharging.

Q19 (@
Fuel cells are more efficient, free from pollution and
they function till reactants are active.

Q20 (2

Electro chemical processinwhich metal isoxidised

Q21 @
Rusting of ironis catalysed by [H*].

Q2 @

Equiva conductivity = ohm cnv?

Q23 (2
HCI gas in water solution ioniger, so, it is good
conductor of electricity inionic form

Q24 (2
Electrolytic conduction resistance decreases with
increasing temperature.

Q25 (O

Strong electrolyte ionise completely at all
concentrations and the number of ions does not
increase on dilution. A small increase in A, with

volume on dilution is due to the weakening of
electrostatic attraction between the ions on dilution.

EXERCISE-I11 (JEE MAIN LEVEL)
Q1 (@

In galvanic cell/electro chemical cell electrical energy
is produced due to some chemical reaction.

Q2 (@
Reduction and electronation take place at cathode
elctrode, so it become positive electrode.

Q3
Salt bridge completethe electrical circuit and minimises
theliquid - liquid junction potential.

Q4 (4
0 0
Ecicy =034 Ere: re =—0.44volt
So Cu can't displace Fe?*.
Q5 (4

Cu can't displaceAl** ion from aluminium nitrate.

Q6 (3
Lower S.R.P. containing ion can displace higher SR.P.
containing ion.

Mut Cer COMPENDIUM
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Electrochemistry

Q.7 @ Q16 (O
Asélectron flowsfrom anodeto acthode and so current
Q.8 D flows from cathode to anode in outer drcuit
EC isintensive property and it do not depend on mass
of F, taking part. Q17 (3 .
InthisCl will oxidiseto give Cl, Na water reduction
Q9 @ potential has higher potential than that of water
For spontaneous reaction in every condition reduction potential, so water will reduceto give H.,.
E. > 0, AG < 0 and Q (reaction quotient) < K
(equilibrium constant). Q18 (O
Cathode
Q10 @ 2H,0+2e —H,+20H"
Hg2* +2e& — > 2Hg,0.789Volt Anode
2H,0—>4H"+0,+4e
Hg —— Hg? +2e ,-0.854 Volt
Hg,” —— Hg+Hg*,-0.065 Volt Q19 @
AG=-2x(-0.065) x 96500=-8.314 x298InK _ ;K =
6.3x10°° ' ) 8H*+5¢+MnO,” —— Mn+2+4H20
(I mole)
Q1L @ Smolee =5 Faraday.
2+ 2+ o —
Ag* Ba — Ay +B, AH*=-285KJ Q20 (1)
Assuming Asto negligible, AG® = AH® =—285x10°x0.84 Since to deposit 1 mole of auminium 3 columb of
= —2xE°x 96500 electricity isrequired, astheaency of silveris+1s03
E°=1.24Volt mole of silver will be deposited by 3C of electricity
Q12 (1 Q21 (2
o 0.0591 [Product] ngq_ugvalentofAl =gmeg. of Cu=gmeg. of Na
= —_ Og T . - -9
[Reactant] 33=32=1
’ [Product] e e 1:15:3
if (o~ =1lthenE=E"
[Reactant] 02
Z=wlit
QB (@ wingm
0.0591 0.1 itin columb.
E=11- 2 |Og a_ = E=1.10Volt g)z:gm/cdumb
1 @ Q23 (@
Q. ,(A) d SinceKCl hasthen-factor of 1 so 1 faraday of eectricity
node . will liberate one mole of metal from asolution.
H,— 2H" +2e
Cathode
2e +Cl,—2CI~ Q24 S)+ N
H,+Cl, — 2H* +2CI- a+e —— Ny
[(H+)2 (C|—)2] = Keq 1mole 1 Faraday
00591' AlF+3e —— Al(s)
B =E°— ——— log (H")? (CI)? 1 Faraday
=E°-0.059110g[H"][CI] No. of moleof Al = % mole.
Q15 .
InthisCl” will oxidisetogiveCl, Na reductionpotentid hes Q.25 (1)
lower potential than water reduction polenlid so water will H,-O, fuel cell
iveH..
reducetogiveH, Atanode: 20H +H, ——> 2H,0 +2e
Atcathode: 2H,0+ 0O, +4e" —— 40H-
CHEMISTRY 23
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Q.26 (1)

g . . 0.6
Discharging reaction 9% Efficiency = T x100 =g0
Pb(s) + PbO,(s) + 2H,S0, (ag) —> 2PbSO, (s) +
2H,0. Q4 pH=4
Q27 @ . _ 0891 x
K =0.3568Qcm’ . Beell =— = log 7
condutance=0.0268 Q
K=GxUA 0.2361
0.3568=0.0268x1/9 00591 = 109X =x=10"M p H
1331cm 4
Q28 @ -
Higher the dilution higher will be the equivalent Q.
conductance 8H* +5e +MnO,” > Mn*2+4H .0
(I mole)

5molee =5 Faraday.
Q29 @

Molar conductivity o no. of ionsper mole of electrolyte. Q.6 3

Since to deposit 1 mole of auminium 3 columb of
Q30 (@) electricity isrequired, astheaency of silveris+1s03
For strong electrolyte mole of silver will be deposited by 3C of electricity
X, =25 —bJC
oo Q7 2
Since magnesium has the n-factor 2 so the number of

faraday rquired to genereate 1 mole of Mg will be2.
EXERCISE-IV > J J

2 Q8 12
Q1 2 AgA —Ag" + A-;3x10™
At cathode: ~ '
. S +S, S
LN + . 14
H20+e’—>OH+£H2(one) AgB —Ag'+B7;1x10°
2 Sl + SZ SZ
At anode: §,+S5=2x107;S =15%x10"
= 7
3HCOOP —> 2CO, + H,(two) 5,=05x10°
H, and CO, at anode and H, at cathode. So, number of 375x 100 =K, + K Ky
asesasin (2
g @) _ (A )M, ) . (A, )M,) . (A M)
Q.2 419 Scm? equivaent 1000 1000 1000
k<1000 =60(S,+S)+80S + A, -S,
Ay = N After putting valueof S & S,
A =
VLI S . _088x1000 g~ =270
=— X—=—"—"7_%x0. = =
R A 210 ~*«~ 210x0.01
Semreq PREVIOUS YEAR'S
Q.3 60% MHT
Both arein series Q.1 &)
31.75 Qz (@
Eqg.of Cu=Eqof NaOH= ——- =1 Q.3 @
31.75 04 ()
Eqg. of NaOH = Eq. of NaCl =0.6 Q5 )
Q6 (@
Q7 (@
Q8
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Q9

Q.10
Q.U
Q.12
Q.13

Q.14
Q.15
Q.16
Q.17
Q.18
Q.19
Q.20
Q.21
Q.22
Q.23
Q.24
Q.25
Q.26
Q.27
Q.28
Q.29
Q.30
Q.31
Q.32
Q.33
Q.34

Q.35
Q.36
Q.37
Q.38

Q.39
Q.40
Q.41

Q.42
Q.43

Q.44

Q.45

CHEMISTRY 25

4
©)
(1)
4
@

@
€)
(1) Q.46
@
@
@
@ Q.47
) Q.48
%) Q.49
3 Q.50

&)

@ Q.1
@

(Bonus)

@

@

@

©)

S

@

@

@

@

)

@

@

@

@

@

Equivalent mass of copper

Atomicmass 635 3175
valency 2 -° Amount of copper

deposited by 0.05F

0.05x31.75=1.5875 = 1.59g

@ Q.3
1

Conductivity () = ResSVy()

-1

1
ingl unit, (0) = ohmm =Sm Q.4

© Q.5

Species with more negative E° (Standard reduction

Q6

Electrochemistry
potential) generally acts as reducing agent while with
lessnegativevalue, E° act asoxidising agent Thusthe
overall reactionis
Ag'+ Fe* —» Fe** + Ag
Thevalueof EMF will be,

AE® = Eooxidaion -E° reduction
=-0.3995—(-0.7120)
=+0.3125V

@

Galvaniccell isan electrochmical cell that convertsthe
chemical energy of a spontaneous reaction into
electrical energy.

@

@

€

&)

NEET
@

+1 0
HBrO—— By, Efg o/, =1.595V

+5

+1
HBrO—— BrO3, E?

BrO3/HBrO =15V

0 for the disproportionation of HBrO,
Cell

0

0 _ 0
ECd' - EHBrO/Br2 - EBI'O:;,/HBFO

=1595-15
=0.095V =+ve
Hence, option (3) iscorrect answer.

(3) Nernst equation :
—0.059

Eg)dl = Egell n IOQQC

at equillibrium Ecell =0, Qc =Kc¢
-0.059

Eou = logK,  Valueof E, =059V
0.059

0.59= logK,  Vaueofn=1

Kc=antilog 10

Kc=1x10%

(1) Thestandard Gibb’senergy (A,G°) =—nFE®

Vaueof n=2

AG°® =—2 x 96500 x 0.24 =—46320J
=46.32kJ

@

@

@




Electrochemistry

Q7
QS8

Q.9

Q.10

1 O,+2H" +2¢ -»H,0

(Calculated answer is not given in options)

)

Reduction

MnO, +8H"+ 56 —>Mn"+4H,0;

E o = 1510V

0

‘Eosmo
2 \/

Reduction

Cathode

2MnOj +16H"* +10; — 2Mn*? +8H,0; Egp =1.510V

Anode:

5H20—>go2 +2Mn+zzgo2 +3H,0;

Ecal = (SRP)Cathode _(SRP)Andoe
Eoq =1.510V —1.223V
=0.287V
Yesthe given cell reaction in possible.
©)
SRP:
02 jzn < EFe2+/Fe < ECu2+/Cu < EAg*/Ag

Reactivity order : Zn>Fe>Cu>Ag
In case of displacement reaction, more reactive metals
(lower SRP) can displace less reactive metals (higher
SRP) from their salt solution.
CuSOA(ag)_ + 2Ag(s) - Cu(s) +Ag,SO
Option (3)

Reaction is not possible
asAgislessreactive metal compareto Cu.

4(aa)

=1.223V

@
(Bonus) Ni(s) + 2Ag* (0.001 M) — Ni*? (0.001M) +
2Ag(s)
ol
. 0059, |Ni?]
Ecal = Ecal — log 5
" [ad]
0.059, 107
Ey =10.5———log———
cell > g (107)2
=10.5—@I0g10+3 =10.5—&2%x3:10_4115v

JEE MAIN

Q.1 [23]Fe® + |- — | +Fe?
Cathode anode
Ege” = Egathode - Egnode
=0.77-054
=0.23
=23x102V
=23

Q.2

Q.3

Q4

Q.6

SE
(C) Lowest value of (_6TJ will be preferred to be used
P

as reference electrode.

_E°

cu® Jcu

(983) E%, = EJ.. .
=_0.14-0.34= —0.48

0059, [cu* ]
ERNra

0.059 10°?
=-0.48 > log 10"
= -0.48 +0.029 log10
=-0.5095
AG=-n+E_ =+2x 96500 x 0.50
=98333.5]
AG=983.3x 10" kamol*

Eoe“ = E(cJeH -

(14

(6F)14H* +Cr,0% +6Fe? —» 2Cr* + 7TH,0 + 6Fe™

14H* +Cr,0% +6Fe* — 2Cr* + 7TH,0
-+ Quantity of electricity = 6F
(127) Reaction at anode
2H.0— O,(g) + 7H +4e
At cathode 2H* + 2e” — H,(9)
ixt

Number of equivalent = 96500

_ 0.1x 2x60x 60
96500
=0.00746

_ 0.00746

0,
=0.0423

_ 0'02746 «22.7

x22.7

H,
=0.0846
V.., =127ml

Total
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Q7

QS8

Q9

Q.10

Q.U

CHEMISTRY 27

(16) S* + 26— SNAGP =+ 2% 0.140 x F
Sn*+4e —> SNAG)=-4x0.01xF

Sn*+2e"— Sn A Gg =-2x EOSn‘“ rsmz % F Q.12
AG) = AG) - AG?

2xE9x F=—(0.04+0.28) xF

E°=0.16volt=16x102...V

[266]

R=1750Q;k=0.152x10° Qlcm™
Conductivity = cell constant x conductance

3=
0.152 x 103 =cell constant x 1750

cell constant =266 x 103 cm
=266

Q.13
®

Anode— H, (g) — 2H" (ag)+ 2€°

Cathode — Cu*? (ag) +2e® — Cu(s)

Overdl  H,(g)+Cu*(ag) - 2H" (ag)+Cu(s)
Reaction

E = 0.34-0=0.34V

H*/H,

2
0 . H+
cell = O—§6|09 ||::CU+:l:|

0.576=0.34+0.03[-og(H*)>-og[Cu*?]]
0.576=0.34+0.03[ 2pH~+log[Cu?]]
0.236=0.03[2pH+log, 107
0.236=0.03[2pH—-2]
7.86=2pH-2
7.86

> pH-1
pH=3.93+1=4.9=5

Egdl = EZ

Cu?/Cu

E. =E

Q.14

Q.15

©)

@

A = K %1000

ml M

- K ><10030 _ oK
10x10
20

K x1000

m = 5o e an - 4K
20x10™ /80

Electrochemistry

A 2K 1
A, 4K 2
2Am1 = AmZ

(2]

Zn[Zn*3|Sn**[Sn
E=0.081V,q=102

0.0591
n
0.66
n
-0.06x-2 0.12
n n

N=0.12/0.03=4
Total e trensfer =4

0.081=E°- logQ

0.801=0.771- —-l0g10>

0.03=

(3l
Fe,0, —» onemoleFe

8
Oxidation no. of ironinFe,0, = +§

8
For 1 moleFe, [5 X 3} moleof e arerequired

Chargeof onemolee=1F

8 8
So, change of (§><3] moleof e = = x3F=8F

3
=8F
(QKI — K +1-
(Strong electrolyte)
On dilution molar conductivity Inc. steeply
H,CO,= 2H®+CO;?
[Wesk electrolyte]

Ondilution molar conductivlity Inc. Steeply
(2000)

14 _
Giventhat : N =129 m™

Casel : Concentration of KCl solution = 74.5 ppm
Resistance(R,) =100Q
For solution 1

kl:ixﬁ

R, A

L 19129

100 100

. 1000
Molar conductivity = /1 = Ky -
1

M, = Molarity of 1% solution




Electrochemistry

Q.16

Casell : Concentration of KCI solution =149 ppm
Resgance(R,) = 50Q
For solution 2:

o L.t

R, A

:ix129:@
50 50

1000
Molar conductivity =2 = K, x M

2
M, = Molarity of 2" solution

1000
K, x Y
Mo My K My
Ao 1, 1000 Tk, M,
M

_ Kk (ppm), ( (ppPm), _ M, j

k, (ppm),  (ppm), M,
_129/100 147 . 000 1o
129/50 745

(34

Anode:Cu(s) — cu®* (ag)+2e”
Cathode:[AgJr +e > Ag(s)|x2

Cu(s)+2Ag* (aq.) - Cu®* (ag.) + 2Ag(s)

Eceu:ESe”—@mg[Cu >

© ]

—3 2

0.43= Ege“ —@Iog(&J
2 1072

0.43= EYy, —0.03l0g10

0
EY, —0.46V

0

0 _ 0
Eeal =Eagiag —E_ 21/,

0

ECu2+ 1oy = (0.80-0.46) =0.34V =34 % 10
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Q1

Q2
Q3
Q4
Q5
Q6
Q7
Q8

Q9

CHEMISTRY 29

EXERCISE-I (MHT CET LEVEL)

@ Q.10

ey

dt Q.11
@
@ Q.12
@
3
@
@

@
0,—20,+0,

Q.13

0+0,—* 320,
From fast step, we have
[0,][0]
k =12
[03] (|)
From slow step, we have
Rate= k'[0,][0] ...(ii)
Put[o] from(i) in(ii)
- _KkT{o]Klo]
[0,]

Note : Intermediates never represented in rate law
equation.

= k[os]z[oz]il

Q.14

Q.15
@
NH,NO, —» N, + 2H,0
Volumeof N, formedinsuccessivefiveminutesare2.75 Q.17
cc, 2.40 ccand 2.25 ccwhichisin decreasing order. So

Q.16

rate of reaction is dependent on concentration of NH,
NO,. Asdecreaseisnot very fast so it will befirst order
reaction

@

Incaseof (I1) and (111) keeping concentra

tion of [A] constant, the concentration of [B] is
double, the rate quadruples. Hence it is second order
with respect to B. Incaseof | & 1V Keeping the
concentration of [B] constant, when the concentra-
tion of [A] isinreased four times, rate also increases
four times. Hence, the order with respect to A is one.
Hence

Rate=k[A][B]?

@
Unit of rate constant for second order reaction is L
mol— sec?

@

Theorder of reactionis E and molecularity is2.
@

Rae =k[A][B]Y ... (0]

R%el — KA][2B]"

or Rate, = 4k[A]*[2B]Y
From (i) and (ii) we get

XrR1Y
4
[B
——=[2B})’
4 28]

1 (2B 1
«3-(5)=3
or (22=2
y==-2.

()
©)
()
(d)




Chemical Kinetics

Q.18
Q.19

Q.20

Q.21

Q.22

Q.23

Q.24
Q.25

@

@

Consider thereaction :-

Cl, (a0) +H,S (a0) > S(9) + 2H" (aq) + 2C~(aq)

Therateequation for thisreactionisrate= K[Cl,][H_S]

The rate equation indicates that the reaction is first

order in chlorine and first order in hydrogen sulphide.

The mechanism (A) is consistent with this rate

equation.

(A)Cl,+H,S—H"— Cl-+Cl* + HS (Slow)
Cl*+HS — H"+ Cl-+ S(fast)

The mechanism (A) is not consistent with this rate

equation.

(B) H,S=H"+HS

(Fast equilibrium)

Cl,+HS — 2CI"+H"+ S(Slow)

Based on mechanism (B), therate equation will berate

=K[CL][H,S]"?and not rate= K[CL][H,S]] ........... (@)

Fromsowsteprate=k [Cl ] [HS™]

From fast equilibrium step.

_[HHS]_[HST?

K =
H,S [H.S]

([H]=[HS™])

@

for afirst order reaction, rate, R=Kk[N,O,]
24x10°=3x10°x[N,O]

2.4x10°
= ———=0.8molL"
[N205] 3)( 1075
©)
The velocity constant doubles for every 10°C rise
intemperature.

)
For P, if t.,, = X

thent,,, = 2x

Thisistrue only for first order reaction So, order with
respecttoPis1.

Further the graph shows that concentration of Q
decreases whth time. So rate, with respect to Q,
remains constant. Hence, it is zero order with respect
to Q.

So, overall orderis1+0=1

@
Theintersection point indicates the half life of the
reactant A when it is converted to B.

@
©)

Q.26

Q.27
Q.28
Q.29
Q.30
Q.31
Q.32
Q.33
Q.34
Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

@
@
@
)
@
©)
@
@
)
)
)
Since the nature of reaction (i.e. exothermic or endot-
hermicisnot given,E_for reversereaction can be more

or less.

(2)
T, =273+ 25=298K
T, =273+60=333K

kz Ea Tz _ T1
0og—= E——
k, 23R| TT,

or log ke _Ef[L-T
k. RUTH

o 21x10° _E,( 35
9 15x10° R\ 333x298
~E, =Mx Rx IOge2
35 15
@)

As per Arrhenius equation (k = Ae{a/RT) , the rate
constant increases exponentially with temperature.

@

@
©)
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Q.51

Chemical Kinetics

@

Q42 (ad) For first order reaction [A] = [A Je*
.. The concentration of reactantswill exponentially
Q43 4 decreaseswith time.
Q44 (I Q52 (@
Q45 (349 Q53 @
Q46 (@
EXERCISE-Il (NEET LEVEL)
Q47 (&
Q48 el @ S "
Rate of reaction continuously decreases with time.
Q49 (O
The increase in pressure shown the increase in conc. Q2 “ ) )
of Z. Rate of appearance of According to law of mass action.
~120-100 " Q3 @
Z= = 4mmmin R=K[RCI], if [RCI] = 1/2, thenrate= RI2.
Rate of disappearance of X,=2x rate of appearance of
Z Q4 3
_— — As reaction progressing the concentration of the
=2x4mmmin~ =8mmmin reactants decreases and the concentration of the
product increases.
Q50 (@ Q5 @
Substance R Substance S Rate= K(A)(B)* on doubling the active mass of Athe
X k rate constant rate of reaction increase 4 times.
g “ondtite Qs @
iod . 1 .
peno When volumeisreduced to 2 concentrationsbecome
T =nxt
% four times.
where n = number of half life period
Q7 ()
__05 Increasein concentration of B =5 x 10 mol I Time=
Amountof Rleft  (2)T/t, 10sec
2 _ Increaseof conc.B
0.5 Rate of appearance of B = Timetaken =
Amount of Sleft (2)T/2t, 5x10°mol |
= _— -1 1
2 10sec =5x10"*mol 1* Sec
(2)T, 8 O - .
05 : Order of reaction is sum of the power raised on
Equating both ( 25 (Z)T/Z‘; concentration terms to express rate expression.
Q9
or 2:(2)T /tl . X
2 r:K[A]maISOZr:K[4A]m,E: -
=T =2t,,,2t,, ishaf lifeof Sandtwicethe half-
lifeof R Coal
m=7
CHEMISTRY 31
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Q.10

Q.U

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

@
Rate of reaction is quadrupled on doubling the
concentration. Thus o [A]%

@
The specific rate constant of a first order reaction
depends upon the temperature of reaction.

@
0.08 mol It to 0.01 mol I involves 3 half-life. Sothet

is30 minutes Q.19
&)
_0.693
tuz Tk
&)
Unit of rate constant for second order reaction ismol- Q.20
itretime '
Q.21
@
When in any chemical reaction, one of thereactant is
present in large excess, then the second order reaction Q.22
becomes first order reaction and is known as pseudo '
unimolecular reactione.g.,
CH,COOCH,+H,0 _#_, CH,COOH +CH,OH Q.23
in thisreaction molecularity is 2 but order of reaction
is found to be first order experimentally, so it is an
example of pseudo unimolecular reaction.
Q.24
@
2NOL(g) + F(9) — 2NOK(9)
t=0 2P, P, 2P +P,
=3am
t=0 2am lam O
P,=lam Q.25
t=t 0 0 2am
@
1
A, (9) — B(g) + 5 C(9) Q1
t=0 100mm O 0
t=5mm (100—x) x 2
Total pressure  100—x+Xx+ g =120 (x=40)
dA 40
then Rate of disappearanceof A, =— % =5 = 8
@) Q.2

NH,NO, (ag) —— N,(g) +2H,0(Y)

(o 2308 V. 0mK= 2303
LV VJ =V TU=R="07 108

[ 70—0)

70—40

_ 2.303 (Ej _ 2308 7

=20 30 =8 =200 '3
@

k,x100  126x10™* %100

0 = = = 0,
WOMB="k vk, ~126x10°+3x10° 0%
. ~ k, x100 _ 3x107°x100 B o
0fC="Y Tk, T 12.6x10°+3x10° _ 25-18%.
@
©)

The definition of activation energy.

@

All other are different forms of Arrhenius equation.

@
Increase in the rate of reaction is determined by the
increasein the number of effective collisions.

@
Arrhenius suggested an equation which describesrate
constant (K) as afunction of temperature.

—E./RT K A —E./RT

K=ae
INK = InA—e="""

@

EXERCISE-Ill (JEE MAIN LEVEL)

©)
xA+yB —> zC
—d -d -d
dt [Al = 4y [BI=15 4 [C]
-1 —d -1 —d 1 —d

x=3 y=3 z=2
)

4a - oo 100 L
dt [SO,] = 100 gram/ min = 80 mole/ min=1.25
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Q3

Q4

Q5

Q6

Q7

QS8

Q.9

CHEMISTRY 33

molée/lit

-1 4d —d 1d
— dt [501="g¢ [O]=7 Gt [SOJl

—d 5

dt [O] = —— moleg/min= x 32 gram/min=20
gran/min Q.10
@

1.dD] _ dB] _1dC] _ 1 dA]

3 dt dt 2 ot 4 dt 011
B+3D —— 2C+4A
B+3D —— 4A+2C
@
A(9) = 2B(9)
K,==15x10°s?
Ateq™ R =R
Kf [A] =Kb[B]2 Q12
Onsolving: K, =15x10™"
@
_ dBros] B(:tos] =K[BrO;] [Br] [H*]?
So, on doubling the concentration of H* ion will
increase the reaction rate by 4 times. Q.13
@
A+B —> C+D
k=2.303%x 103 st
(= 2.303 | 1 2303 og@

Tk '®025 7 2303x10° 25
=10° x (0.605) =600 sec Q.14
@

2303, 100 2303 0.6955

k = —|Og— = —|ng =

1 t 50 t
= 2'3;032I095 2303><2 0.69 = 3.22

k
“2=465

! Q.15
@
sec?, Msect
@

2.303 Co 2.303

t:T log C, =t= ——— [logC —-logC ]

Chemical Kinetics

Kt —

2303 =logC,—logC =logC = (2303)t+logc
- (23

o, sope=|{ 3343

@

Equal amount of Rxn compl eted in equal time property
aszero order Rxn, and unit as Rate constant moleLitre
1 %C_l

2
t,, =10

12

© =6haflif
10 ITe

(&)

Ast,,, isconstant. Hence order of reactionis 1.

0.693

50% K

No. of Half life =

CO CO
@ T @°

0693

@
by graphwecansay logt ,=logat, =a ... @

t,ocathenzeroorder Rxn kxt ,=— .. 2

NI

thenk = —
k=3

@
2.303, 100
t = ——log—
1 3K 75
2.303, 100
t = ——log—
2 2K 25

t, 0311
=y, 1 =03l

)
A,—> B + 2C
A~X X X
A=A e
A Ao V. =2/
0 Z 1




Chemical Kinetics

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

A

nx=—2 V., =4/
y4

2

0.05
[al= 4 - 0.0125

)
( 1jnl
t,o|Z
a
= 1,0 (1)

(tva)y _ay
= (), &

= 950 | 250

= 10g23.5-10g95 = (1-n)log2
= n=3

@
Letr= (1) (2)Y

x=3
0.1
Iogg Iog(al) Iog(i)

y= b | = 0.035 log j

Iog[bz) IOQ(O.OYOJ
y=0
&)
m/L-sec=[K J][M/L]?
[K,]=L*M-?sec™
ML sec™ =[K ][M/L]
[K,]=sec
@

: dc]
In given sequence of Rxn e =k, [B] - K,[C]
@

dx
(a] =ky[A2[B]'~k, [C]
netrateis 2A+B—=—C
S

At temperature = oo
Rate constant = Arrhenious constant.

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

@
In areaction, the threshold energy isequal to :
Activation energy + Normal energy of reactants.

@

6
IogK=15—£
T

logA=15
= A=10%

E
Also, & =10°

2.303R
E,=19x10° KJ

@
/T\

log K \

UT —
When line cutsy axis

1

T =0=
Whenitcut X -axis
logK=0

_ Ea
RInA

=logA=

Ea
2303RT

@
@

Rate of reaction increaseswith increase of temperature
whether it isendothermic or exothermic.

©)

A+2B+C D
A+B _Ki , X(Repid) ... 1)
X+C_K Y (Sow) )
Y +B ;D (Fast) e ©)
Rae=K[X][C] . 4

Since X isnotintheorginal reaction, henceit hasto be
eliminated.

[X]
fromeq™(1),K, = m = [X] =K [A][B]
Putting thisvaluein eq" (4)

Rate=KK [A][B][C]
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Q.28

Q.29

Q.30

Rate= K'[A][B][C]
= Order=3

@

2A+B—>D+E

A+B—>C+D (Sow)

A+C— E(Fast)

= Rate=KJ[A][B]

[As slowest step is rate determing step]. Q.4

&)

All the reactins

r=k[No][NOBr,]

Rate of reaction expression do not contain chtermediate
. r=K[NOJ?Br,]

2NO+Br,— 2NOBr

@
Rate=k [M][Z] ...(1)

. LY Q5
from equation (1) K™ X1yl -

M=k, IXIYIT . )
put thevalue of M from (2) to (1)
Rate=k keg  [X][y][Z]Rate=k[X][y][Z]

EXERCISE-IV

NUMERICAL VALUE BASED

Q.1

Q.2

LemrdThy 35

©)

. Q.6
Fusion occur along BC.
For fusion, Aq=0.04 x 30 x 103J

For fusion T =400 K

Aq _ 40x30
fus™ T T 400

(7)

No.of equivalents of acid or base nuetralised
completely =80/ 1000

=3 Jmol K

80 . .
1000 equivaentsgive —» 4.416 KJ

. . 416
.". 1equivaent give —» 5 %1000 =55.2KJ

heat of ionisation of

Chemical Kinetics
Q=mSdT

=2500x0.45=1128J

_ G, 1128 _ 1
Now AE= T =3c/8 9kJmol
306k
0693 h
> 2h " 3600
=90.63x10°
o 963 _ 100 T,-298
%9346 ~ 2.303x8.314x10° | T,x298
T,=306K
2000K
oo SLB o, 4310
9 2.303RT o 2.303RT
4310 81.28 1
1=— + X
RT RT 2.303
38.18

1= 230x831x107

200

In order that cell reaction may bein equilibrium,
E_,, must be zero

The half-cell reactions and cell reactions for one
Faraday of electricity are as given below

Ag(s) +Br— AgBr(S) +e
(oxidation at LHE)

+ ClI-

AgCl  +e—> Agg

(reduction at RHE)

AgCI(S) + Brr—— AgBr(s) + CI-

(cell reaction)

ClI-
B =Eoy — 0.059llog%




Chemical Kinetics

0 =
AgCl(g),Ags) Cl™

—0.0591log—— [C1]

AgBIs) Ag(s) Br~ [Br]
(i)

For the half cell Ag(s), AgX(S), X~ the half cell
reaction (reduction) is

AgX
K

sp

o ==Ag' +X" X", E°=0.0591log

0

Ag+ +e—> Ag(s), Ag* Ag

0
AgX ;—> Agy + X, EAgX,AgX’ =

C)

- E° ~E°

AgX,Ag,X~ Ag".Ag

0.0591 log K
P

'EO

AGKAGX" =0.0591logK g, +EA

" Ag
So, equation (i) may be put as

O]
—-0.0591log——
*1er

oglS ]}
Ier

E,, =005900K g +Ey. o ~00590GK gyacer) ~

Ag Ag

0.0591{Iog(2 x1071%) —log(1x107?) -1

2x107%0 1oglC]
“Br]

10 12

- 00591[| og

Atequilibrium
E.=0s0

_2x107%°
1x10*

[CI]
[Br]

=200

MHT
Q1

Q
Q3

Q5
Q.6
Q

Q8
Q9
Q.10

Q.12
Q.13

Q.14
Q.15
Q.16
Q.17

Q.18
Q.19
Q.20
Q.21
Q.22
Q.23
Q.24
Q.25

Q.26
Q.27
Q.28

Q.29
Q.30
Q.31
Q.32
Q.33

Q.35
Q.36

PREVIOUS YEAR'S

©)
@
@)
4
@
©)
©)
@
@
@
34)
34
@
@
@
©)
@
(1)
@
@
@
©)
@
©)
@

ey
@
©)

©)
(1)
©)
2
4
2
2
4

For first order reaction

2.303
t=——Ilog——
k a—X
where, t =time, k = rate constant
a=initial concentration

a—X =remaining concentration

a

2 303I 0.08 i
©23.03 - 0.02 10
0.6020

= ——— =0.06020min™"
10

Mut Cer COMPENDIUM
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Q.37

Q.38

Q.39

Q.40
Q.41
Q.42
Q.43
Q.44

Q.45

Q1

Q.2

Q.3

CHEMISTRY 37

@

Among the given statements, (4) is not correct
regarding therate=k [H,][1,] because overall order of
thereactionis2not 1

Chemical Kinetics

2.303x2  4.606
k k

Q4 (3
) For the chemical reaction
__d(Ny)  1d[Hy] 1d(NHy)
©) . . Rate of reaction= T 3 & 2 a
For first order reaction Q5 &)
K= 0.693 0.693 bt Q.6 @
t,, 1.7 Q.7 @
Q.8 @
k=0.407hr?
Q.9 @
&) Q10 (@
A — Products
@ Initial conic.A,=0.1M
Conc. After 5minA =0.001M
) t=5min.
For first order reaction
f\
@ K = 23035 Ao
t A
)
3 2'303Iog( 0.1 j
©) 5 0.001
NEET K =09212 min*
@ Qu @
_ , 0.693 o '
For first order reaction, t,,, = D which is
. — . Zero order 1% Order
independent of initial concentration of reactant.
) 1 ) Rate ty
For second order reaction, t,, = —k[ Al ,which depends
on initial concentration of reactant.
( ) conc’ conc
2
Half lifeof zero order (1) curve is suitable for zero order if y = rate and x =
concentration because in case of zero order reaction
= [Adl rate is constant and does not depend on con".
V22K (I1) curve is suitable for first order if y =t,, and x =
t , will bedoubled ondoubling theinitial concentration. conc” becausein case of first order t,, does not depend
on conc™.
)
The 1% order reaction JEE MAIN
2303,  a Ql 4
= TI E Y1A+YzB_)Y3C+Y4D
_ 2303 100 Given: + 0] _-34[B]
~ Tk °100-99 d 2 d
2303 .o -1d[B] _+1d[D]
= 9 2 dt 3 d
:@X2X|Oglo _M:_zmj_lE:MJrﬁ =9
k dt dt 2 dt dt dt
mmol dnm3s?




Chemical Kinetics

+d|C —
L = M =1mmol dm=3s?
dt 10
d|C d|D
+d[c] _1_+d[D]
1A+2B —> :—];C+ 3D
=3A+6B—>C+9D
+d|C
Rate of reaction = d[t ] =1 mmol dm3s?
=1
Q2
2 303 100 2 303
Tog = (—) = log10
2. 303 100 2 303
Tsgs =——LO (—) = log 2
Toow _ IoglO: 1 33
Tge, 1002 0.3010
3 @ Q7
Given B~ Euyex =10 kJmol
T=300K
K =Aem=RT
KcaI _ n_(Eacat B Eaincat)
Kinca RT
10x10°
Ka e7[8.314><300] 10t
KimaI - = 7[2494.2]
Q.8
Kcax — ef4
Kincat
X=4
Q4 (166)
Q5 (16)
1 (100)
t —In| —
6% K 33
1
tSO% = rl n 2 Q9
toms _ 33
tome log2

_, log3_o4771_
log2 03
Sox=15.85 ~ 16

@
KZJ_Ea[l 1]
In| =2 |==2| =. =
1 R Tl T2

K,) 532611 10
8.3 | 310x300

=3xIn10

1
K,=K, x10°
K, =K,x10°
Sox=1
So answer will be 1.

(216)
K = (65 X 1012 Sl) €26000 KIT
K =Ae R

Ea _ 26000

RT T

_ 26000x8.314
1000

Ea=216.164 ~ 216

(7

200
by [Al, = 83=" 7109
03 " [A],

[Al,
(Al 7 (Al

0.125=1log

[ ]><100——><100 75%
C[A]

(59)
Given T, =300K;

k
=2 R=8314JKmol.
1

K, E 11
|Og_ - Ta @ \_- __ -
k, 2.303x8.3[ 300 309

38

A
]O =1.333= 4

T,=309K.
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Q.10

Q.U

Q.12

CHEMISTRY 39

E 1 1
002 553 305 30 Q4
E,=59KJmoal
(200)
For first order reaction
~0.693
- t1/2
[A]=4[B]
[A] e =4[B] e

K

Q.14

as [A], =[B], € =4e™!
—kpt=In4—kgt
t(Kg—K,)=2In2

2x0.693 _ 2x100 _ 200seC

B (0.693_ 0.693) 2-1

50 100 Q.15

(20)
Fe,(SO,),— 2Fe
w=Zit

E .
w=| ——|it
(96500)

56
3x 96500
t=1200sec=20min

0.3482 = ( jX1.5><t

(154

K=A e—EalRT T

\Slope= -185
Ink

Q.16

v

Ea
InK=InA - —
NR=NE "Rt

In K:InA+[ —Ea }@

1000R | T Q.17
Y=C+nmx
Slope=- Ea =
1000R
E.=185x1000x8.31
=153.8kJmol~*

-18.5

Chemical Kinetics

=154 (Nearest intager)
[2

P
In— =—kt
PP
Slope=—k
K =3.465x%10*

_069%3_ 0.2x10* =2x10"°

tl/2

(1]
t, = 240,

> p°=500torr

t, =4min
2
=4 x60=240sec

p°= 250torr

Order =1, t% isindependent of initial press.

(2
A—>2B+C

T,,=1004A] =0.5M
T,,=505A] =1M

a —
T1/2 [Co] n-1

(ty,), _[Col;"

(tya)s

[Col;™

100 _ (LJ

50 0.5
=@
n-1=1
n=2; order=2
(2

Rate, = K[40]" = 0.135
Rate, = K[20.1]" = 0.033
Eq.(1)+(2

0.135 [ 40 }

0.033 [ 201

n=2

()

}Order w.r.t No.
..(2)

)

AB,—t, =200sec

T, isindependent of theinitial concentration of AB,,
it meansthe order of reaction isone.

For first order reaction -

0.693 2.303 a

lo
K= ga—x

ty2 t




Chemical Kinetics

Q.18

Q.19

Q.20

0.693 2.303 a
= log

200 t 20

100
0693 _ 2303, 100
200 t ~20

0693 _ 2.303
——Ilog5
200 t

 2.303x0.7
© 0693
= 465.25
~ 465 sec
(165]
First order reaction
T, .=70min

1/2

=70x 60 sec.

Q.21

x 200 -+ log5~0.7

O 693 0.693 Q.22

=0.000165

t,, ~ 70x60
K =165x10%sec

(100)
A—>B

For first order reaction, t, , =
(0693 069 .
" ty, 03010

=0.3010min

t C——e
c=Ce* c -

2
Co _ (in10) Co _
Ct Ct

(40)
rate(r) =K[X]{y1°
k = rate constant
Giventhata=1:b=0
For experiment | :
r,=k[0.1]*[0.1]°=2x 10
k[0.1]*[0.1]°=2x 10 )]
for experiment |1 : -

=Kk[L]*[0.2]°=4x 10 .2
Equatl on(2) + Equation (1)

L 4x10°°

01 2x10°
L=02
For experiment [11 :

r, =k[0.4]'[0.4]°=M x 10°® .3
For experiment |V :
r, =k[0.1]*[0.2]°=2x 107 .. (4

D|V|de equation (3) by equation (4) :

01 2x10°
M=8

M 8 40
L 02 1

Ratioof M and L =40
()
K = Ag=aRT

Ea)1
InK =InA — R)T

=

Ea
Slope of graph = (?j
Ea=4x2=8cad/mole

@

g
100= [Ijgzj{m(%ﬂ

100xlog2 _ Iog(ij
30 o)

e

40
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Surface Chemistry

Surface Chemistry

Q.1

Q2

Q.3

Q4
Q5

Q.6

CHEMISTRY

EXERCISE-I (MHT CET LEVEL)
@

According to freundlich adsorption iso therm, at
intermediate pressure, extent of adsorption

1
X _kpn orloglzlogk+llogP:
m m n

3%

P
X 1
plot of |OQE vslog Pislinear with slope _E

©)
Themoretheliquifiable nature of agas, themoreisthe
enthal py of adsorption. Water ismoreliquifiable.

(O]
At high pressure the extent of adsorption follows
zero order kinetics.

©)

@
According to Freundlich equation,

1

1
or Iogl =logKp" or Iogl =K +£Iog p
m m n

&)

Mass of O, absorbed per gram of adsorbent
_36_
1.2
Number of moles of O, absorbed per gram of adsorbent

_32

32
Volume of O, absorbed per gram of adsorbent
PV =nRT

3

Q7

Q8
Q9

Q.10
Q1
Q.12
Q.13
Q.14
Q.15
Q.16
Q.17

Q.18

Q.19
Q.20
Q.21
Q.22
Q.23
Q.24

Q.25

3 .0821x273

=—x 2.1
32 1

@

@
@

@
©)
©)
@
©)
©)
@
©)
@

0-Polarhead
n-Non-polar tail
(micelle)

O ~O

@
©)
©)
©)
S
©)
@




Surface Chemistry

Q.26
Q.27
Q.28
Q.29
Q.30
Q.31
Q.32
Q.33
Q.34
Q.35
Q.36

Q.37

Q.1

Q2

Q.3

Q4

Q5

Q.6

Q7

QS8

Q9

@

@

@

@

@

S

@

@

@

@

@

@

According to Hardy-Schulze rule, coagulation power
of ionsisdirectly proportaional to chargeonion.
- Fe(OH), is positively charged colloid.

.. Itwill be coagulated by anion.

(@ Mg,(PO,), ——3Mg*++1PO*
(b) BaCl, —— B&* +2CI-
(c) NaCl —— Na'+ClI-

(d) KCN —— K*+CI~.

Because PO,* has highest charge among the given
anions, therefore, Mg,(PO,), is the most effective in
the coagulation of Fe(OH), solution.

EXERCISE-Il (NEET LEVEL)
@
@
(O
©)
&)

Chemisorption first increases and then decreaseswith
temperature.

@
Adsorption is an exothermic process.
@

N,+3H, e oNH,

@ (g  Mopromoter @
(O

2KClOo, —¥%2_, 2K Cl + 30,

@

Q.10

Q.11

Q.12
Q.13
Q.14
Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22
Q.23

Q.24

Q.25

Pt(Catalyst)

20, +0
2 2 As,03(poison)

290,

(2

Inhibitors are also known as negative catalyst

@

A catalyst isused to decrease thetime required for the
reaction hence it can decease or increase the rate of
reaction.

()
@
@
@
@
Lyophilic possesses solvent loving nature and thus a

thin layer of dispersed phase is formed round sol
particles

@
Milkisacolloid of liquid (H ,O ) dispersedinliquid (fat).

©)

Smokeisan example of solid dispersedin gas.
@
4

Gold no. isamesasure of protective power of alyophillic
colloid.

(4

The ability of an ion to bring about coagulation of a
given calloid depend upon both the magnitude and
sign of its charge.

@
@
©)

AT (CMC) critical micellization concen-tration, the
surfactant molecul es associate to form miscelles. For

soap CMCis 10-3 mol/litre

@

42
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Q.1

Q2

Q.3

Q4

Q5

Q.6

Q7

Q.8

Q.9

Q.10

Q.U

Q.12

Q.13

QHEMIgERY

EXERCISE-IIl (JEE MAIN LEVEL)

Surface Chemistry

Lyophilic colloids do not move in presence of electric
field due to uncharged nature.

Q15 (2
@ As,S, colloid can be represented as As,S, s> so it is
Activation energy isrequired for chemical adsorption. negatively charged.
© Q16 @
Adsorption is dependent on temperature. Crystaloid & colloidsdifferesin particlesize & dueto
smaller sizeof crystalloid.
@ .
A gas with high critical temperature has high vander Q17 ( ) ) ] ) o
waal forceduetowhichthey aremoreeasily liquefiable Different colloidal particlewill provide different colour
& hence more easily adsorb as adsorption decreases to the sol.
their energy
Q18
@ Alumsdueto the charged nature of colloidal particle &
Extent of adsorption increase with increase in critical hence coagular impuritiesin muddy water asper shulze
temperature rule.
o QB @ SR —
Accumulation substance on the surface of the other Process by which precipitate is converted into colloid
substance is known as adsorption. is known &s peptisation.
@ Q20 O . "
Onincreasing pressure more moleculewill into contact 10ml of 1M NaCl containsNaCl = 10x 1= 10milli mole
with the surface of solid adsorbent. 200 ml of As,S, required NaCl for the coagulation = 10
milli mole
@ . 1000 ml of As,S, required NaCl for the coagulation =
Finely divided iron is used as catalyst in manufacture 101000/ 200=50milli mole
of NH.,.
Q21 @
) Effectiveness of ion in coagulation o« charge on
Catalyst provides new path to the chemical reaction coagulating ion.
which has lower value of activation energy. Reactant
and product with not be affected, so there will not be Q22 (4 ] o o
any changein state parameter like enthal py and internal Ferric hydroxideisapositivesol.
energy.
Q23 (3
@) Micelleisaassociated form of colloid
For eg. Mn* auto catalysesH,C,0, + HMnO, + H* —
Cr+M?+CO+H,0 Q24 (9 _
Liquidinliquidisknown asemulsion.
@ .
Milk isemulsion Q2 (D , .
L oss of water from gel isknown as synerisis.
@
colloids are heterogeneous in nature & hence consist
of two phase. EXERCISE-IV
) NUMERICAL VALUE BASED
Emulsion:- (¢ + /) dispersed phase & dispersion medium
both areliquid Q.1 50.0
Flocculation valueof NaCl =5x 1
@ =5millimolefor 200 ml
Molecular sizefor colloida rangein 1nm-1000 nm. Sofor 1litrevalueis50 millimole.
43
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Q2

Q.3

Q4(4)
Q93

MHT
Q1

Q.2
Q3
Q4
Q5
Q6

Q7

QS8

Q9
Q.10
Q.1
Q.12

NEET
Q.1

250

For 10ml, 1 ml 10% NaCl isrequired sofor 100 ml, 10 m
10% NaCl will berequired.

So gold number is250.

50

10ml of 1M NaCl containsNaCl =10x 1 =10milli mole

200 ml of As,S, required NaCl for the coagulation = 10

millimole

. 1000 ml of As,S, required NaCl for the coagulatiofn =

10 % 1000/ 200 =50milli mole
Q54 Q603

Q.7(Y Q.8(4)

PREVIOUS YEAR'S

©)
©)
@
@
©)
@

Desorption is the process of removing an adsorbed
substance from the surface of adsorbent, so that more
adsorbate can occupy surface of adsorbent.

@

Starch isan example of macromolecular colloid, inthis
type of colloid, the particles are themselves large
moleculeswhich on dissolution form sizeinthe colloidal
range.

&)

Sols of starch congo red sol and gelatin sol are the
examples or negatively charged sol while methylene
blue sol is positively charged sol

@
@
@
@
@

» Coagulation of colloidal solution by using an
electrolyte depends on the charge present (positive or

negative) on colloidal particlesaswell asonitssize.

« Coagulating power of an electrolyte depends on the
magnitude of charge present on effective ion of
electrolyte.

Q.2 12
Incompareto 1.5M KI, 2M Kl isconc. Solutionand In
2M KI solution, extra K*ion can lead coagulation so
better optionis1.5M KI.

Q3 @

Q4 (¥

Q5 @

Q6
According to Hardy Schulze Rule statement 1iscorrect.
(the greater the valence of the flocculating ion added,
the greater isits power to cause precipitation)
According to Hardy Schulze Rule statement 2 is
incorrect.

JEE MAIN

Q1L (I
Statement | is correct and statement 11 also correct
Emulsion of water in oil are unstable and sometime
they separate into two layers on standing for
stabilization of emulsion we added emulsifying agent
as electrolyte.

Q2 (3
Micelleformation occurs aboveacertain conc. Known
asCMC.

Q3
The diameter of the dispersed particles is not much
smaller than the wavelength of thelight used. Thein-
tensity of scattered light depends on the difference
between the refractiveindice of the D.P. and D.M., In
lyophobic colloids.

Q4 (@

Q5 (O
(The change of the surface of colloidal particles)
The zeta potential is a parameter that gives the direct
information of the charge sign and some information
stability and magnitude of charge.

Q6 (3

Q7 (I

** The colour of colloidal particles depends upon the
sizeof particles.

Larger particles absorb thelight of longer wavelength
and therefore transmit light of shorter wavelength.
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Q.8

Q.9

Q.10

Q.U

CHEMISTRY

S

[A] Dissolved substances can be removed from a
collodial solution by diffusion through a parchment
paper. correct

[R] Parchment paper : true solution passed and
colloided solution cannot passed : incorrect

@
Standard method for the preparation of lyophilic

)

Freundlich adsorption theorem

X _ kp(l/n)

m

Iog(ijz logK +1Iog(P)
m n

X
graph between log (E) v/slog P

I

log
(x/m)

logP —»

@

Greater the value of critical temperature greater is
adsorptioin as'He' hasleast critical temperaturesoitis
absorb least.

Surface Chemistry
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