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EXERCISE-l (MHT CET LEVEL)

CHEMICAL EQUILIBRIUM Q10 (@
Q1 (1 Qu (1)
l, =2 Q12 (@
1-x 2 85 2'53
_(2)° e Q15 @
° (1-X) Q16 (2
It showsthat (1-x) < 2Xx PCl, = PCl, +CI
Q2 (4 toe “
N,O,=——=N,0; + O, % @ P 2p
_ _ . _l+a 1+OL _¢
4—X X—Yy X+y s K, - o
N,O,——=N,0 + O, 1+ a
X—-y y Y+ X
or,K, =a’P
[0,]=x+y=25
for N,O;, K, =[N,05][O,]/[N,O] AVES /%when 1-0® =1
(x+y)(x=)
25=— "+ -~
and 4-x 017 @
soX=2.166 Q18 (@
[N,O;]=4-x=1.846 Q19 @
Q3 ) By addition of SO, equilibriumwill shift to RHSwhich
isexothermic. Hencetemp, will increase.
Q4 (@ Q20 ()
Q5 (3 According to Le-Chatclier’sprincipleincreasein
Q.6 4 temperature favours the cndothermic reaction while
Q.7 (349 decreasein temperature favour the exothermic
Q8 6\ reaction, Increase in Pressure shiftsthe equilibriumin
When the reaction is reversed, g:gta:e dein which number of gaseous moles de-
i1 Q21 (1
K 025 02 @
Q9 023
K, =P x P; Q24 (3
: D2 3
Agaln, KD_PBZ X(chi) Kp:KC(RT)An;
P2><P3 =P? x8p2
e =5 P, Anzl—(1+ij:1—§:—l
pz R, 2 2 2
=Pyor,—==R
8 a2 Lo (RTY
K

c
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Equilibrium

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.44

Q.45

()
P Ry )

(Al [B] (€]

Multiply the three equations,

2><4><6=E=KC

[A] Q.46
Q.47
IONICEQUILIBRIUM
2
BF,isLewisacid (eJpair acceptor)
@
2
@
3
4)
©)
pH=3. .. [H]107%; pH =6, 10-3times.
@
Normal rain water has pH 5.6 Thunderstormresultsin
theformation NO and HNO, which lowersthe pH.
@
@
—log(OH) = pOH; —log 6.2 x 10° = pOH;
- pOH=821
) Q.48
@
@
&) Q.32
@
©)
@
2
M Q.50
Q.51
k
%h = ¥ x100
k,xk,
—14
:\/ 0 100
1.8x107x1.8x10
=055
1) Q.52
HX + NaOH —» NaX + H,O
Q.38
0.25 0.05 —— ——
0.25-0.05 —— 0.05 0.05
=0.20
[
*[HX] Q54

[H*]o.os
0.20

5

020 . .
Ex105=[H ]

4% 10°M = [H]

(©)
@
HCl——H™ + CI”
0.IM  0.IM
i) ~[H"]=01m

pH =—log[ H* |=-log0.1=1

(if) NaCl isasalt of strong acid and strong base soitis
not hydrolysed and henceitspH is 7.

(iii) NH,Cl + H,O0—=NH_,OH + HCI
.. Thesolution isacidic and its pH is less then that of
0.1IM HCl.

(iv) NaCN + H,O0——=NaOH + HCN

.. Thesolution isbasic and its pH is more than that of
0.1IM HCl.

.. Correct order for increaseinpH is

HCl <NH,CI <NaCl <NaCN.(7) Buffer solution
@

Combination of NaOH and CH,COOH isthemixture of
alkali and acetic acid. Therefore this combination can
not be buffer forming solution.

@

Ammonia is a weak base and a salt containing its
conjugate acid, the ammonium cation, such asNH,OH
functions as a buffer solution when they are present
together in a solution

@

1)

For Cus, solubility = (10312,

1 1
K_\3 44 \3
ForA928=(—S”j :(&] and
4 4

for HgS = (10%¥2

@

CoSisnot precipitated in acidic medium.

@

IVt group needs higher S?-ion concentration. In pres-
ence of HCI, the dissociation of H,S decreses hence
produces|ess amount of sulphideions dueto common
ion effect, thus HCI decreases the solubility of H,S

which is sufficient to precipitate 2™ group radicals.

@
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ApBg=pA"+qgB~
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Equilibrium

_ [Pco]z[POZ] _ [04]2 ><[02]

K, = P T (06] =0.0888
L et the solubility be Smol/liter Thus. €0 '
_ Q9 @
K_ =[A*TPIB7]9 = p 4 _ [PAI(Q)P+
os o IATIB T =[Sp[Spl" = p"a(9) Given, CaCO,(s)—2—Ca0(s) + CO,(g) T
.55

Q56 (4 C(s) +CO,(g) = 2CO(9)

Q. @ pz_[pCOz]; pCO = /[Kp, xKp,]
EXERCISE-Il (NEET LEVEL) 6CO=\[Bx107x2] =VI6-107 —4x107=04

Q1 €] Q10 (2
When rate of forward reaction is equal to the rate of CaC0yy ——> CaOy +COyy
backward reaction then equilibrium is supposed to be
established. Kp = Feo,

Q.2 €) Solid molecule does not have partial pressure so in
When rate of forward reaction is equal to rate of calculation of K, only Peo, isapplicable.
backward reaction the reaction is said to be in QU (@
equilibrium. '

Q3 ()] n,=n, then K, =K,

At equilibrium rate of forward reaction is equal to the where n, = no. of moles of product in gaseous state
rate of backward reaction.
n, = no. of moles of reactant. in gaseous state

Q4 4 o . Q12 @

Equilibrium constant for thereaction 3A +2B — K, for reaction 2HI ~H, 41,5025 K,for
__[C] reaction H,+l, == 2HI will be
[AF[BP Pt

Q5 @ i1
Suppose 1 mole of A and B each taken then 0.8 mole/ K, 025
litreof C and D each formed remaining concentration Because | Ind reaction is reverse of I<t.
of A and B will be(1-0.8) =0.2 mole/litre each. Q13 (@

._[CI[D] _08x08 . For reaction 280, — 0, + 250,
[AI[B] 02x02 Anis+veso K, ismorethan K_
Q6 @ .
A + B — C By K, =K. (RT)
+ D Q14 (O
Initial conc. 4, 4 N
0 0 K, =K (RT)™; An=2-4=-2
X After Ttimeconc. (4-2) 42 K, =6x 107 x (0.0812x 773) 2
[C][D] 2x2 6x1072
ape . - :—:1 :—215 10_5
Equilibrium constant [A][B] 2x2 » = (0.0812x 773)° X
Q.7 @ Q15 (O
PCl ~ PCl.+Cl Those reaction which have high value of K proceeds
20 0o o towards completion
2x60  2x40 2x40 Q16 @
100 100 100 K for H,+1, == 2HI is50
Volume of container = 2litre. K. for 2HI H,+1,
2x40 y 2x40 1 1
_100x2 100x2 _ K, =—==—=0.02
K.= 5560 =0.266 =K, 50
100x 2 Q17 &
QﬁEMIé%)RY Klfnr N_+3H, —— 7NH\1



Equilibrium

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

1 3
K,for NH, — §N2+§H2
2 12 32
K K, = [NH;] 3X[Nz] [H,]
[N,I[H,] [NH;]

1
KlXKZZK_; K2:_
2

@
Ky _AH [T, -T]
2.303log K, R T,xT,

AH =tvefor thereaction ; so reaction is
endothermic and for endothermic reaction K
decreases with decrease in temperature

@
1 —_
SO, (9) + 3 0,(9) = S0,(9)
initial mole 5 5 0
60 60 5 60

ilibrium 5———x5 5—-——x— —x5
at equilibrium 100>< 1OOX2 100X
Total moles
at equilibrium
_ 1. 080x5

2x100 '
@
22 3220704
100

at equil. molesof HI =3.2—0.704 = 2.496
(O
NH,COONH, — 2NH,+CO,

D-d
= (n_1d Where Disthedensity (initia)

D mol.wt :E:39
2 2
no. of product =3 d = final density
o 39-13
3-p13 O a=1

@

NH,HS(s) = NH,(9)+H,S0)
a 0.5am
a—x 0.5+x X

Total pressure = 0.5+ 2x = 0.84
i.e, x=0.17

K, =P, -Pis =0.1139 = (0.67).(0.17) =0.1139

@

Q.27

Q.28

Q.29
Q.30

Q.31

Q.32

Q.33

Q.34

NH,HS, = NH,(g)+H,S(g) K, =0.11
05 0

x+05 X
K, =R, *Pus
0.11=(05+x)xx
x=0.17am
equilibrium pressure of NH, = 0.5+ x
=0.5+0.17
=0.67am
@
For thisreaction Anis negative & AH is positive so
reaction proceed backward increase in temperature.
@
)
Decreases the activation energy of both forward and
backward reaction

@

N, + 0, — 2NO; Qcal

The above reaction is endothermic so for higher
production of NO, and the temperature should be high.

@

If AG° =0

AG® =-2.303 RT log Kp
logK, =0 (.-logl=0)
K,=1.

@

For a system at equilibrium at constant temperature
and pressure gibb’s energy change (AG) =0

@
Atequilibrium; AG=0

@)

CO doesn’t have avacant d-orbital.

)

HCIO, + H,0 = H,0" + ClO;
Acid
@
FeCl, + 3H,0 —— Fe(OH); + 3HCI . Strong acid

and weak base

@

Those substance which accept the proton are called
Bronsted base and which donate the proton are called
Bronsted acid.

Conjugate base

HCO; + H" —— H,CO; Bronsted base.

HCO; —— H" + CO,~ Bronsted acid.
)
103N KOH will give[OH] = 10°M
pOH=3
“pH + pOH =14 , pH=14-3=11
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Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

CHEMISTRY

@

K,, increaseswith increasein temperature
@

For purewater [H*] =[OH ], ..K,, =107*
@

Because purewater hasa pH =7

@

NH; == NH2+H*

Conjugate acid, base pair

@

CH;COOH +HF —— CH,COOH ; + F" . HF gives

H+ tothe CH;COOH . Soitisaconjugate base of HF
&)

HPOZ +H" — H,PO;

Base
©)
pH =4 means, [H] =10*M
@
[OH]1=107?M; pOH =2

pH + pOH =14 ; pH =14 — pOH
pH =14 -2=12
@

N

Tog = QOLNHCI [H*]=102M; pH =2

[OH]=10"2M for NaOH
pH +pOH =14 ; pH =14-2; pH =12
&)

H,O0 ——=—[H"][OH]

conjugate acid

HCl— [H*][CI]
Total [H1=[H"]y,0 +[Hlyg =107 +107°

=10"[1+107Y

[H]=107 x =
10

+ L2 11
pH =—-log[H"] = —Iog(lO 7 +Bj ; pH = 6.958

@

Mathematical form of Ostwald’ sdilution law.

@

In weak electrolyte the degree of dissociation isvery
small. Soitincreaseswith increasing dilution

@

[H]=a.C = 2 x.02

T [H']=4x10™*M

pH =—log [H*]=4—-log 4; pH =3.3979

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

Equilibrium

@
30
H*]=cxa =0.1x——=0.03

[H'] X X 100 M
@
Alkaline, CH ;COONa + H,0 i
CH ;COOH + NaOH

Weak acid Strong base
©)

0.001 M of NaoH mMeans [OH ]1=.001 M

=10°M = pOH =3

pH + pOH =14 = pH =14 -3=11

@

NaClO, isasalt of strong acid HCIO, . Soitisastrong
acid salt.

&)
pK,=—logK , pK,=—logK

pH= - %[log K, +logK, —logK,]

- _%[—5 +log(Lx107**) - (-5)]

1 1
=—Z[-5-14+5]=-=(-14) =7
2[ ] 2( )

@

[Sd]=0.1M, [Acid]=0.1M

[Salt]
[Acid]

K,=18x10"; PH =-logK, +log

=—logl.8x107° + |og% =-log 1.8x10°°

pH =4.7.

3
,(A)strong acid is not used to make abuffer
@
NH,OH is a weak base and NH ,Cl is a strong acid
salt. so can act as Buffer.

@

[Salt] 5 10x1
H=pK, +log——— = — =
p pK, + g[Acid] log2x10 +Iog50><2 4
)

lonic product inthe solution= 102 x 1016 =101°
Themetal sulphide having the 10 lowest solubility will
precipitate first, provided the ionic product is higher
than the ksp. Here all salts are of the same type, so the
sulphide having lowest ksp will prepipitates first
provided ky <10*. HgShasthelowest ksp, soit will
precipitatefirst

©)




Equilibrium

Q.59

Ba'"+ S0~
BaSO , —— “]4
ol

K, =[B#1[S0,7
K_=0.01x5
EY)
K -9
I:Soi,] _ P _ 1X 10
Ba™) 001
@
CaF, — Ca™ +2F ;K =4S

=107 mole/ litre

9 (29

EXERCISE-I11 (JEE MAIN LEVEL)

Q.1

Q.2

Q.3

Q4

@

A+B # C+D

3n n 0 0 t=0
(3n—x) (n=x) X X t=teq.
(=) =x n=2x x=%
@
Given :- Volume=20.0lit
0.50 mole of each gasthatisH, + 1,
Now, H,+ 1, = 2H
intially 05 05 0
at eq. 05x 05 X
HI?
o oM
@~ [H,I[1,]
@’ _
49 (0.5-x)? (asK,=49)
. 2x
T 05-x
2x=35-7x
9x=35
x=0.39
fiH= 2~ X o2 _g0s0
conc. of [ ]—20—10 = 0 -
@
A=B

Therate transformation of A to B just equal to rate of
transformation of B to A in the system.

@

K, K b+x
A=—B K= ="
K, ¢ K, a-x
K,a-K,b
a-xb+x X:—K1+K2

Therefore, (1) optioniscorrect.

Q5

Q.6

Q7

@
C,H.OH (#) + CH,COOH (£) == CH,COOC H, (/) +

H,O(0).
a a 0
0
a0.33a a—0.33a 0.33a
0.33a
(0.33a) x (0.33a)

¢~ (0.67a)x (0.67a) ~ Ke=1/4.

@
Given: N,(g) + O, (g) == 2NO(g)

K.=4x10*
1 1
Now,  No(g) === 3 N,(@)+ 50,9
Ke =72
1 1

KIC = [KC]]JZ = (4)(1041)]]2

1
= 2><—]sz = 50
@
Given:- Reaction
CO(g) +H,0(g) = CO(g) + H, K.=3
(¢) (9) ) (9)

2mole 5mole 2mole
Ateg. 2-x 5x
X 2+X
_ [CO,][H,]
¢ [H,Q][CO,]

(X).(2+x)

T (5-x)(2-x)
J[10—-7x+x7] =2X +X?
2x2—-23x+30=0
[X—E) (x—10)=0

2

X—§ X=10
2

conc. of H,= [24‘—] 12

Now,

Mut Cer COMPENDIUM



Q8

Q9

Q.10

CHEMISTRY

@
SO,(9) +% 0,(g) == SO4(g)K,=4x103

N 1 1
803 ~ Soz(g) + Eoz(g) K'p: K_p

<= (22155)
P~ \4x10°

K= ()2

250, == 230, +0,(g)

[ 1 P [wo0f -
- 4)(10_3 - 4 =6250=625x%1

6.25x10* atm.

@
Given 1moleN,,3moleH,
total pressure =4 atm
reaction N,(g) +3H,(g) = 2NH.(9)
initialy 1 3
at equilibrium 1x 33X X
P = 1-Xx+3-3x+2x
=4-2x (1)
an given in question
P, fdlto3am
: P =3 (2

total

f.r'om D& (2

1
=4- X=—=
3 2X =

1 3 1
PNz:E ; PH2 :3—5 ; PNH3 (m):zxz
3 1
= 2 =
2
_ (Aw)” o @?
p 3 3
(PNz)(PHz) l » [3
2
1
= 0.5x (15)3

K, for dissociation of NH, = (0.5) x (1.5)

@
K -0667atm-gatm— Ao P= Aa” i
P ~ 3 T1-0? " 1-a? 2
40.” 4
= — 2:1_ 2
SO, 1—(12 3 = 3a o
0] 2—& = _1
’ = 4 o= 2

Q.u

Q.12

Equilibrium

@
A(9) +2B(g) = 3C(g) K =2x107
1 2 0
Ateq. 1-x 2-2x 3x

« = C (3%°
PUBIRIA] T (2-202 (1-%)

< (39°

P 41 %)°3
as k =2x10°
2x103%x4 =d

(3%)°
(1-x)°

= 2x103x4=

1 —
2x101= 1-x)

2(1-x)=3x
2=3x+.2X
02 1

=X=32716

1
Now P_=3x=3x 16

3
= 6 = 0.1875

@
Given:- Reactionas

H,(g) + CO,(9) = H,0(g) +CO(9)
Here Ke= K.

initally 025 025 0 0
aeg. 025x 025« X X
[CO][H,0] x2
Ke= H,1ICO,1 = (025-x)?
2
016—"———— K,=K.=0.16
= (025 x)2 [BK:=K:=018]
X2
(025—x) ~ 04
Xx=0.1-0.4x
_o1 1
X= 14" 14
. 1/14)
% moleof CO= total mole x 100
total mole=0.5mole
1/14
% mole of CO= %xloo
=14.28%




Equilibrium

Q13 @3 Apply Mass conservation

Giveni—H,(g) +1,(9) = 2HI(g) wt. of NH, at t=0=wt. of mixture of equil.
K,=05 1x[14+3] =(1+a) 2xU.A
K= K (RT)™ 17=(1+a)x2x6
now, E —1=qa
Ang: 2-2=0 12
S K=K
5 5
K_=50 0= — =%o0f = — x100 = 41.66
¢ 12 12
Q14 (3 18 1
Rewrite the equation as Q. _ ()
CO(g)+3H,(g) = CH,(9)+H,0(g) ; UK, Given ’;'\@ * B(«._gi — g@ * 2(9)
CH,(9)+2H,0(9) = CO,(9) +4H,(9) : K, o 1o a o
CO(g)+H,0(g) = COg)+H,(9) ; k, _[€][D]
1 [BI[A]
K—ZxK3=k1 = K,=K,K, iy
K =
Q15 () (1-a)*
PClI, dissociation a closed container
PCl,(g) = PCl,(g) + Cl,(g) _ o«
1 0 0 Jk = I-o
1-a a a
Total mole=1—o +a +a l-a 1
= 1+a a \/E
Kea, (molefraction) = 1;% 1_ 1+7K
o JK
P
. o« Now,
(partial pressure) P, = [—} ’
s I+ o JK
Q16 o=
D_d 1+x/K
X= —— Q19
d Given: N,O, dissociated
=2 4 N,0, == 2NO,
d 1 0
D aeq. (1X) X
d =x+1 Total mole=1—x+2x
=1+x
o gi)ven - Vapour density =6 Mass conservation
Reacti.on-ap y wt.of N,O,at=0 =wt. of NO,ateq.
1x92=(1+X)x82
initally t=0 1 0 %_1_)(
0 82 =
At eq. l-a 2 W—E%—QZ%
2 X T
30 Q20 @
2 Given: PCl, = PCl, + Cl,
o 3o initidly 1 0 0
Total no. of moles=1—a + — +7 aeg 1 X X
¢ Total mole=1—-x+x+X
= l-a+2a —1+x
= 1+a

apply mass conservation,
1x208.5=(1+x)x(2x57.9)

8 Mut Cer COMPENDIUM



Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

CHEMISTRY

% =1+x

115.8

= 1+x=1.80
x=0.80

@

We know that

_ b
T 1+(n-Da
where nisnumber of mole of gases produced from one
mole of agas

@
Hy(9) +1,(9) == 2HI(9)

d

o Ke __aH F_i}
9K, T2303R|T, T,

o2 = [ L]
%9669 ~ 2.303R | 623 721

After calculation negative value of AH is obtained.

S

Soluhility of gasisdirectly proportional to the pressure
of gas aboveliquid.

@

PCl(g) = PCl,(g)+Cl,(g)

CO(g) + Cl(g) = COCl,(g)

Ni will react will CO hence concentration fo CO. will
reduees

= Second equilibrium shifted backward which
increase the conc” of Cl, thus first equilibrium also
shifted backward.

@
HCI (aq)+CH3€OOH (ag —> ClI= (ag) + CH3
COOH2+(aq).
Acid-1 base-2 base-1
acid-2
@

— 3— 2 2-
HC O4 (aq) + PO4 (ag) —> HPO4 (ag) + CZO4
(aaf

Acid-1

2

@

NHZ— +H" —
S
Amphiprotic : can accept and

ReleaseH*

Only HZPO4—& HCOg‘

@

Fact based

@

[OH] = inpurewater.

So as temperature increases KW decreases [OHT]
decreases.

base-2 base-1 acid-

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Equilibrium

@
[H*] = =55x 102M.
.. pH=2-0.74=1.26
@
In this solution, source of OH~ iswater
Ca.=[OH]
o==18x101M
%ionisation=1.8 x 109 M
@
[HT] =1072;[H*]_=10°
2
=1
@
(1) At 25°C, [H*] inasolution of 108 M HCI > 10~ M.

(2)[H*] =108 M.
(3)[OH] =4x10M = [H*] =25 x 10°M.
(4) [H*] =10°M.

&)

[H*]=0.016 M

[HT][OH] =10 “=[OH] = =6.25x 10 12M
@

Inital Find

pH=12 pH=11
[H]=101M [H]=1011Mm
[OH] =102M [OH]=103M

Inital No. of mole of OH~ = 1072 Final No. of mole of
OH =103

So no. of mole of OH~removed =[.01-0.001] = 0.009
@

As concentration of solution decreases, degree of dis-
sociation of weak €electrolyteincreases.

€

HF— H*+F

pKW = pK +pK [For conjugateAcid-Base]

—pK =14-1087=3.17

K =6.76x 104

&

NaCl Solution: pH isthe, pH of water.

AsTT KwT &[HT

pH at 25°C<7

@

Volumeof resulting solution =100 ml

[HY]==103

= pH=3.

@

m. equivalentof KOH=8

m. equivaent of HCOOH =16

Remainingm. eg. (HCOOH) =8

Formedm. eq. (HCOOK) =8

= Acidic Buffer

pH=pKa=4-log2=3.7

pOH=10.3




Equilibrium

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

@
CH_COOH +OH-——> CH_COO~+H,0

t=320 20
=eg— — 20
30 [CH COO]==01M

pH=7+ pK +1logC=7+2.37+ log10'=7+237-
05=887

@

pH =pKa+log Q1
=55=5+log

= =316

Supposex m. mole NaOH was added
Acid +Base—— Salt

10x 10

10-x 010+x

= =3.16= x=5.2m.mole

= NaoH (mass) =x40=0.208¢g

@

HCOOH + KOH HCOOK +H O
milimole20—10

10 - 10

pH :pKa + log =3.74+log pH=3.74

Q.2

Q.3
Q4
S
Mole of NaOH isrequired for 1lit solution = x
Moleof NaOH isrequired for 100 ml of solution=
01x
Now, 0.1x=1xV,V=0.1xIt=100x ml.
@
A X 2A3% +3X%
2y 3y
K= (272 (3y)°
K™ =108y°
@&
ForpptQ >K
CaF2—> No=48 =
=(Ca) (F)
(17’Q =125x% 101 (2)Q_ =125x10%
(3)Q =125x1013 (4)Q =125x10%
OnIyTZ) option will get precipitate. *

Q5

@
(1) Li Na(AIF ), 3Li*+3Na" +2[AIF]&
Ss 35 2s

Sp =(39)% (39)%(29)2 = 2916 5.

Q.6

@

pH of 0.1 M H_Ssolution can be derived by :
H S H'+HS ;K =1x107

~[H=Ca=

C====10"% .. pH=4

©)
H A H*+HA-
165=

HA- H* +AZ
5x1010=
H.A 2H* +A-
=5x1010x 10°
85 x 10715

EXERCISE-IV

[50]
Giveni—H,(g) +1,(0) = 2HI(g)
Kp =05

K= Kc(RT) "
now,

AN =2-2=0
=K

C

|| 7<“’

[64]
For this reaction there is no change in equilibrium
constant by change of volume.

[16]

[120]

Given:

L A(g) # B(g) + C(9) + D(g)
initiadly 1 0 0O oO
at eq. 1x X X X

Total mole=1+2x
Apply mass conservation
Wt.of Aatt=0 =wt of mixtureat eq.
1 XM, =[1+2x] 2x50
-(1+0 2)x100 (asx=0.1)
M w=120

(1]
If AG° =0
AG® =-2.303 RT logK,
logK, =0
(-logl=0)
K,=1.
[4.0%]
0™ 1

=~ x10*

K= 6.2

" 6.2x107%°

I<h
— =16x10°
c

Assumingh<<1

LKy
C

h=0.04
Percent hydrolysis= 4%

10
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Q7

Q.8

Q9

Q.10

Q.11 (4)
Q.12(3)
Q.13(2)
Q.14(2)
Q.15(4)
Q.16(3)

KCET
Q.1

Q2

Q3
Q4
Q5

CHEMISTRY

[10]

% _ [KGC |G,

o, \|K,C \c ~©
)

K, = 105 pK, = 5

BOH + HCl — BCI + H,0

At half neutralization, 50% of the baseisconverted
to its salt, with strong acid HCI, it forms a basic
buffer. [salt]
pOH =5+ Iog[f%%@]"’mi]

ase
[salt] = [baes]
pOH =5
pH=14—-pOH =9
(3

H3PO, =L\ H* 4 H,PO,
H,PO;, —2%-2 . H* 1 HPO,"

HPO,- =3 . H*,PpO, "

~

[10,000]
[H7] =102;[H7] =10°
=10" 2

PREVIOUS YEAR'S

©)
Theequilibriumreaction of AgBris

AgBr () —— Ag' (ag) + Br-(ag)

Molar solubility (S) of AgBr = /4.9x10™3

=7.0x10"mol dm
@
BaSO,(s) —— Ba+ (ag) + SO % (aq)
6] 6]
K o= SxS=&
11x10°=%

S=1.05x"mol L?
@
@
@

Equilibrium

Q6 (4

Q7 (3

Q8

Q9 @

Q.10 (®

Qu @

Q12 (3

Q.13 (&

Q.14 (Bouns)

Q.15 (3

Q.16 (3

Q17

Q.18 (@

Q.19 (®

Q.20 (2

Q21 (3

Q22 &

Q.23 (2

Q24 (2
Water is amphoteric in naturei,eit can acts as an acid
aswell as base
It acts as an acid with NH, and abase with H_S
H,O0+NH,—=OH +NH;,
H,0+H,S—H,0" +HS
Theauto protolysis(self ionsation) of water takes place
asfollows
H,0+H,0——H,0" + OH"
acid base

Q25 (3
Givne,K, =18x10°
PK,= —logK,
=-1ogl.8x10°5=4.74

[Salt]

pOH =pK, +log [base]
=474+ 0.20
—H 4T 030
=4.74-0.176=4.56
pH+pOH =14
pH=14-456=9.44

Q26 (3

Q27 (O

Q28 (O

NEET/AIPMT

CHEMICAL EQUILIBRIUM
Q1

Az(g) + Bz(g) ~ xz(g) ArH :_X k‘]
Onincreasing pressure equilibrium shiftsin adirection
where pressure decreasesi.e. forward direction.




Equilibrium

On decreasing temperature, equilibrium shifts in 7 3
exothermicdirectioni.e., forward direction. Q. S

So, high pressureand low temperaturefavours maximum ﬁrgnsted acid g&r_‘j ugate base
formation of product. H|2: E
Qz
03 @ Q8
Acid- BaseTitration :
30,(9)==204(9) Ha + NH,OH—>NH,CI
) 10mmole 20mmole 10mmole
« 0] 20-10
3 islimiting reagen
c—[o] HCI islimiting reagent
2 Solution caontain NH,OH & NH,CI
2 (WB)
3109 [0l (SAWB)
( 451072 )3 Thebasic buffer will form.
Q9 (@
[O]?=3x10%x64x 10 Q.10 (2
=19.2x10% Qu @
=4.38x10%M Weak acid (CH,COOH) and salt of weak acid-strong
Q.4 4 base (CH,COOH) form an acidic buffer.
1 Sodium acetate (CH,COONa) \ 0.10 M;
* Meg of HCl = 75x < x1=15 pH of acidic buffer solution is given by
1 H=pK,+lo [Salt]
= +
-Meqof NaOh = 25)(3)(1215 P Pla g[ACld]
* Meqg of HCl inresulting solution = 10 01
=4.57+log (—j
* Molarity of [H*] inresulting mixture=£=i 0.04
100 10 -557
_ - 11 JEE MAIN
pH =—log[H*] =—log 10 =10 Q1 @)
DA A(g) == B(0)+1/2C(q)
" _ 242x10°° S Initiad mole 1 0 0
Solubility of BaSO, , s= o (mol L) Final moles T o o2
=1.04% 105 (mol L) (Dod - a)
BaSO,(9 == Bet"(a0) + SO (a0) Fini ot moles= (13
s s
" o Ptotal =Ptam,
K, =[Ba][SO,7]=¢
=(1.04x 1052 L
=1.08x 100 mol2 L2 s >
Q.6 @ “ . pll /12 p
pH of saturated solution of Ca(OH), =9 L a > o>
pOH of saturated solution of Ca(OH), =5 (Ry) x(P:)2 1+ 3
OH-=10° Kp= (P )1 = 1
A
Ca(OH), ﬁ—A Ca? + 20H- 1-a <P
c 2
%xlo 10°
solubility (9 = %5210 o o
K_ =[Ba2+] [OH-J? (@) 5] (P)
$ Kp = E—
571512 -15 >
[15x10°][10°°] =0:5x10 (1‘“)(“;]2
12 Mut Cer COMPENDIUM



Q.3
Q4

Q5

CHEMISTRY

R=246am;V =200 Ltr

Equilibrium

31
aEpE R=0.082L amK™; T=600K
C(2+a)?(1-a) 246x200 _
0.082x 600
2
(2739) Son=10moles
HI = le + =1, By equation (1)
2 51+ a)+2=10
O 2 04 2
1-04 [7) [7) l+a= 5
04)?(0.4Y)" Degreeof dissociation = o, = 3 =0.60
. . o =72Z=U
(%) (3] 02702 : °
= ) 06 51-a 0.2
0.6 At equilibrium Pear, = 7(+5a) X246 =—=x246
_02 1
@ 06 3 Po, = Poy = =2 x2.46= > x2.46
AG°=-—nRT InKeq s 2 7+5a 10
=—1x8.31 x 300 |n[%) 3 2 246x> % 2.46
Poai,-Fo, 10 10
AG®=2735Jmol k.="p_ = 02
=2735Ans, Plls 10 ¥%40
8)25) =1.107=1107x 10°= 1107
PCl, = PCly(9) +Cl,(9) Q6  [710
t=0 5 0 0 N,O,(9) = 2NOL9)
t=eq 5n n n 1-a 201
Total moles=5-n+n+n
=5+n K _4a2p_4><(0-5)2><1_ 1
PV =nRT P71 a 1-(0.5) 075
N=4
PToId:6 4
P,=2am Ko=73
For 4moles— 2atm ol
5+n=8 AG°=-23RTlogKp
n=3 =-2.3x8.31x300xlog(1.33)
=—710.4Jmol?~710Jmol™
3 3 =710
= x6)(—x6
Kp= FroPor, "2 xz)(lz - Q7 [2
P (5%0) Cu(S) + 2Aq'(a) = Cu?'(ac) + 2Ag(9)
K=2x10%
=27_9_5 o5 Cu?(ag) +2Ag(s) = Cu(s) + 2Ag*(ad)
12 4
1 1
~ K  2x10®
[1107] )
PCI;(9) = PCl;(g) + Cl,(9) 1ew ( ! N
. > ag) +Ag(s) = —Cu(s) + Ag’ (an)
Initid moles 5 0 0 2 2
o = degree of dissociation
total moles=5(1-0.) +50 +50 =5(1+ o) 1\
2molesof N, ispresent, so total moles at equilibrium = (Zx—mlsj
=5(1+a)+2 - 16\1/2
By gas equation =(5x107)
PV =nRT =+/5x107®
13



Equilibrium

Q8

Q.9

Q.10

Q.u

Milimoles 5
Milimoles 0

=223x10°®
=xx10%
X~2
@
2NO(g) + 0@ = 2NOJg)
t=0 2mole 1mole 0
t=eq 1.2mole 0.6mole 0.8mole

Total moles=2.6 moles

%xl ’
26 _(08)°x26

K. — (PN02)2

" (Puo)’(PO2) ) (1.2)70.6} (12)%x06

26) 26

=1.9259
@
Water act as alewis base not lewis acid
@
Bi,S, = 2Bi* +35
2s 3s
kqD =(2s)?(39)®
=108(s)®

5 1.08x107"
( s) =
108
=s=10"
(476)
CH3COOH(aq.)+NaOH (ag)— CH3COONe(a:1.)+HZO(€)
25

25 25

after reaction

Q.12

Q.13

Resultant solution is acidic buffer solution with some
concentration of acid and salts. So pH of solution will
be476x107

(€)
A_X

27%3(9) — 2A(+a3q) +3X;:
Solubility =sM 2s3s
(29)2(3s)°*=1.1 x 10=
108s°= 1.1 x 102

mol mol
s=10°M=10°——=0.01 —
L m
Now
.k Kk
= Ap=Ap=—=—
m s
3x10°°
» _ 3x10°° _ s
= An 001 3x 102 S—+m/moal
(12)
0.001M NaOH
NaOH — Na' + OH-
0.001 0 0
0 0001 0001

pOH =—-og[OH] =-og[10°] =3
pH +pOH =14, pH=14-3=11

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

@

pH = pK, + Iog—[salt]

[Acid]
[CH,CH,COO0']

4=5-logl.3+log
[CH,CH,COOH]

13

[CHCH,CO0T _ | 01312 log==>

[CH,CH,COOH]

[CH,CH,COO]
[CH,CH,COOH]
@
Solubility of AgCl will bemaximumin, Deionized water
because there is no common ion effect. Hence option

0.13

(D) iscorrect.
(282
Pose—=pp? + <*
ke=¢ s— Solubility
ksp = solubility product
s= .k,
=W -+ Given K$=8x 102

=\/8x10" = 2\/2x10%

=2.82x 10 =282x 10 mol/L =x x 107
x=282

@7)

K, of Butyricacid = 2 x 10°PKa=4.7

pH of 0.2 M solution

H= 2 pK ~=l0gC== (4.7)~ ~log (0.2
p _2p a_zog _2( 7)_209( )

=235+0.35=27

pH=27x10%

@

On adding two reactions equilibrium constant gets
multiplied.

[0l

Solubility of CaF,=2.34 x 10 g/100 ml
=2.34x102¢g/1000ml

=3x10*molellit

Kspof CaF,=4S=4x (3x 10

M 3
=10.8x10°=10.8x% 10—{?)

)

V o = 1 litre

P=8.26 = PoH=14=8.26
[NH,]=0.2M =[Basg] =5.74
Pb(NH,)=4.74

For basic buffer :

[Sait]

PoH = PXP + log @

14
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5.74=474+10g\ 140
HAEAATIT, )
1=log[NH,CI] -log (1/5)
Log[NH,CI] =1-log5
=log10-log5
10
= log—=1log2
g 5 g
INH,CI] =2M

A\ =1l

solution

Molesof NH,Cl =2x1=2mol

Massof NH,Cl =2xGMM
=2x535
=107.0gm

Q.21

Equilibrium
@
[H=
pH=-og[H’]

S 102
=—og | =x10
g(sx j

=_ [Ioggx IoglO_z}

=—[log5—log3-2]
=-0.7+0.48+2
=248-0.7

=178

%1072

0.01x 200+2x0.01x400 5
=2
600 3

CHEMISTRY

15




Redox Reactions

Redox Reaction

Q.1

Q.2

Q.3

Q4

Q5

EXERCISE-I (MHT CET LEVEL)

@
According to chemical bond method

S=0: O—S— O, O- O
o t4 53%?
(4)

SO, changes to H,SO, (O.N. changes from +4 to +6
oxidation)

2KI > 1,
(O.Schangesfrom—1toOoxidation)
PbS— PbSO,

(O.S changesfrom—2to6oxidation)
Ag,0— 2Ag

(O.Schangesfrom+1toOoxidation)

(4)
3Br,+6C0O,> +3H,0— 5Br +BrO, +6HCO,
O.N. of Br, changes from 0 to -1 and +5, hence it is

reduced aswell as oxidised.
(€)
Na, S,0O,

2+4x-12=0
4x -10=0
_10_+45
4 2
Oxidation state of Sis :%5

©)

Compound

0O.S.of N

N,O

+1

NO

+2

NO,

+4

NO,

+5

NH,*

-3

Thereforeincreasing order of oxidation state of N is:
NH,"<N,O0<NO<NO,<NO,.

Q.6

Q.13
Q.14

Q.15
Q.16
Q.17
Q.18
Q.19
Q.20

Q.21

Q.22

)

&)

4

©)

©)

2

4

The balanced eguation is
K,Cr,0O, +4KCl +6H,S0,— 2CrO,Cl, + 6KHSO, +
3H,0

@)

(1)

In redox reaction,

g equivalent of reducing agent = g. equivalent of
oxidising agent

Hence 1g equ. of reducing agent = Pg equ. of oxidising
agent.

@

)

)

3

)

@

@

KClIx=-

KCIO,

potassium chloride
X=+5

potassium chlorate.

+1+x-6=0

-. Ratio of oxidation state of Cl = %

@
Am shows maximum number of oxidation states, + 3,
+4,+5,+6

EXERCISE-1l (NEET LEVEL)

3
@
@
&)
X2H4
or

X4 — x5t +3e®

x=-1
1

X=-=
2

16
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Q5

Q.6

Q7
QS8

Q9

Q.10

Q.u

Q.12

Q.13

Q.14

CHEMISTRY

@
MnO, = X+4(-2)=-1,x=+7

[Cr(cN), ] - x+6(-1)=-3x=+3
[NIFJ® — X +6(-1) =-2; x= +4
CrOCl,—»>x+2(-2) +2(-1)=0;x=+6
©)
+7 +4  2- +6  2-
MnO, + SO,+H" — SO,+Mn* +H,0
Here MnO; isreducedinto Mn?* and SO isoxidized

into SO

©)
H,PO,— 3(+1) +x+2(-2)=0;x=+1
©)

+2

FesO,(NH,),S0,.6H,0

K,FE(CN), — 4(+1) +x+6(-1) =0; x=+2

Fe(CO),—» x+0x5=0;x=0
200

Fe,q,—> 0.94x+(-2)=0; X Yy

@

K,F&(CN), — +3+x+6(-1)=0;x=+3

Fe,0, - 2x+3(-2) =0;x=+3

@

0 +5
Br, » BrO;
(O]
+1 -1

I-(|]2+ Bor2 — 2HBr

In thisreaction oxidation of H, occures and reduction
of Br, occurs.

@

XeR

X+5(-1)=-1

X=+4

©)

Cd and Cl, both are in elemental from having zero
oxidation state.

@

+3 -2 +2 +1 0
2FeCl, +H,S— FeCl, + 2HCI +S
OA R.A
FeCl, isreducedto FeCl, and H,Sisoxidizedto S.
€)
@ . .
Oxidizing agent gains electrons so they have high
reduction potential.
@
Perchloricacid (HCIO,)
+1+x+4(-2)=0;x=+7
@
@
Fe+HNO,— Fe(NO,),+ NH,NO, +H,0
Half reaction method :
Fe— Fe#+2e....() x4

NO3 +10H® +8e®— > NH$ +3H,0 ..(2)
Equation (1) x 4+ (2)

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

27

O

Q.28

Q.29

Q.30

Redox Reactions

4Fe +NO3 +10H® — 5 4Fe?* + NHY +3H,0
Add" of spectator ion

4Fe+10HNO,— 4Fe(NO,),+NH,NO,+3H,0
&)

MnO, +5F€e”" + 8H'— Mn™ + 5Fe” + 4H,0

@

MnO, +C,0,”+H"— Mn"+CO,+H,0

On balancing the above equation, we get

2MnO;, +5C,02 +16H" — 2Mn? +10CO, +8H,0
@

+ +2

NO; +4H* — 2H,0+NO
Changein oxidation stateof N=5-2=3

here oxidation decreases from +5to +2, so reduction
occures therefore 3 electron should be added to right
side

@

+6
Cr, O +14H" — 2Cr* +7H,0
Oxidation number of Cr decreasesfrom +6 to +3 change
inO.N per atom=6-3=3
there are two Cr atom in Cr,0; so total no. of e-
transfer =3x2=6
4
NaAsO, - 3(+1) +x +3(-2)=0;,x=+3
soinitsoxidizing product; O.N. of Asshould be more
than +3
AsO— 2x+3(-2)=-3;x=15
ASOY —>x+3(-2)=-3;x=+3
AsO} - x+2(-2)=-4;x=0

AsOY —»Xx+4(-2)=-3;x=+5
(2)
HNO, or N** + 4¢¢ —— N*™

1
HNO, +4e¢ —> 5 N,0

3
@

M nO, +4H" +& —Mn* +2H,0
Oxidation number of Mn changesfrom +4to +3
3
SR))taI charge of amolecule=0
Incaseof A (BC),
3x(+2) +2x[+5+4(-2)] =0
@

N, — > NH,
ON =0 ON =-3

(v.f. = valencefactor)

vf.=6

Eq.wt.= =
g-wt.=
@

0 -3
N2 — NH,




Redox Reactions

Q.31

Q.32

Q.33

Q.34

Q.35

Q.1

Q.2

Q3

Changein O.Nof NinNH,=0-(-3) =3

No. of atomof NinNH,=1

Valencay factor of NH, = 3x1=3
molecularwt 17

Ewof NH, =\ gencyfactor 3

@

SO*H,—» SO +21
ON. =2 ON. =25
A A

vf.=0.5)x 2=1

Mol wt

Eqg. wt.= 1

©)

+2 +5
VO+Fe,0, » FeO+V, O,
ChangeinO.Nof V=+5-(+2) =3
Noof alomof VinV,0, =2
Vaency factor of V,0,=3x2=6

Mw  Mol.wt

Ew=—r-=——

V.F 6
@
1,425,020 - 21 +5,02
ChangeinO.Nof | =0-(-1)=1
No. of | atominl,=2
Vaency factor=2x1=2

_ Mol.wt

Ew
©)
+5

BrO; — Br-

ChangeinO.N of Br=5-(-1)=6
No of atomof Brin BrO; =1
Valency factor =6x1=6

Ew = Mol.wt

©)

A +xe > A™
changeinO.N=-n,-(-n)=n_-n,
X=n-n,

EXERCISE-IIl (JEE MAIN LEVEL)

@

H28207
+2+2x+(-14)=0
X=+6

@

HySO3=+4

§()2 =+4
HoSO4=+6
HoS=-2

@)

KoCrO7
+2+2x+(-14)=0
2x=12

Q7

Q.13
Q.14
Q.15
Q.16

X=+6

KMnOg4

+1+x+(-8)=0

X=7

@)

0

€]

@

ZnS + HNO, —> Zn(NQ,), + H,SO, + NO,
(+i)) (-2) (+9) (+2) (+6)
+

InKl, 1+3x(a)=0

or KlgisKI+1,
.. | has two oxidation no. —1 and O respectively.
However factually speaking oxidation number of | in
Kl ison average of two values—1and 0.
A ON_—1+2x(0)_ 1
verage O.N. 3 3
@
@
)
1
@
MnO, +C,0,2+H" ——> Mn* +CO,+H,O

Vi.=5 Vf.=2
Balanced equation : 2MnO,” + 5C,0,* + 16H*
— 2Mn* +10CO, + 8H,0

@
@
@
@
(NHg)2Cro 07 —> CrpO3+No+4H50

O.S.of N=-3 O.S.of Cr =+3
O.S.of Cr=+6 O.S.of N=0
@

€)

Fe?——> Fe** +e

Cr,8*—— Cr* + 6e-

FeCr,0,— Fe,0, K, CrO, + 7e~
@

€)

n factor for Mn*3=1/2

@

@

nF=3

equivalent wt. of FeC>04 =M/3

€)

(NH,), PO, %”Ol‘w NO, +PH,
mi

3 +5 +5 -3

+24-8=16

50x02M

18
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n—factor of KMnO, inacidic medium=5
n-factor of (NH,),PO, =16
Eq. of (NH,);PO, =Eq. of KMnO,

0.2x50 16 _ N x16
1000 ~ 1000
N=10

Redox Reactions

Equivalents of

MnO, =1.61x10°x5=8.05x10"
Equivalentsof A™ =8.05x10°°

N —factor of AO; =5-n
~.(5-n)x2.68x10°=8.05x10"

Q24 & _
Eq. of NaH,PO, + Eq. of NaHCO, = Eq. of NaOH 5-n=3 n=2
20x 0'1><1+ 40x0.1 _ 05 @
1000 1000 Crl,+KOH +Cl,=k, CrO, +KIO,+KCl +H,0
Xx=6x1073 Cr¥+3I"+K*+ OH+Cl,=2K*+CrO, > +K*+10,+K*
Q25 (1 +Cl+H,0
2MNO +5Pb0,——> 2HMNO, + 5P(NO;), + 10HNO, (Cr* = Cro,”+3e)
+ 4H.0 3(|‘3|O4_+8€')
2 3I-= 310, +24e"
Cr¥*+3I"= CrO, = +|O+27e
EXERCISE-IV Ol +2e= 24 4 4
2(Cr**+3I"=CrO, > + 310, +27¢)
Q1  [50%] 27(Cl,+2e = 24)
2Cr** +6l-+27Cl,+ 64 OH = 2CrO,> + 610, + 54CI-
Mnr?* + KMn*’O, — Mn* +32HO
mole of Mn**=moleof KMnO, x 4 Q6 [0] 2
=vol. of KMnO,x molarity x 4 Q.7 [3
=3x0.25x4 XH
:3 0[’2 4
(inacidic medium, n-factor for KMnO, is5 so molarity . _1 °
=normality /5) X" —— X5 +3e
1 2x=-1
moleof MNn,0O, = 3 mole of Mn?* wo 1
2
=1mole
N Q8 [9
i 229 910 [0
%of Mn;0, = =2 x100 =50% QL
Q12 (@
Q2  [80%] Q13 (@
CuSO, +KI——Cu,l, +1, Q14 ()
l,+N&,S0,— 1 +NaS0; Q15 (O
meq. 011: lNaz%Oslz m:g. of I, Q16 (2
meq.of ,=40x 1=
=meg. of CuSO, in25ml '
meg. of CuSO4i?1250mI =400 meg. PREVIOUS YEAR'S
wt. of CuSO, =6.4x 160=64 01 )
% Purity = 2 x100 = ez (b
% Purity = 80 =80% Q3 )
Q3 5] Q4 )
Fe,O Fe — 30 109 [;0.01M 865 8
€ * x——— ml; 0. .
I3 Zn b d 25 Q 7 (1)
100xN=120%.01xn '
N=1.2x102n Q8 @
048 1000 g'io 222))
—19x% n )
160 100
o
Q4 (8 o1s 54;
— 2+ — '
MnO, —— Mn n- factor = 5 014 (1)
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Redox Reactions

Q.15

2

Q16 (3
Cr,C: +H,0—2CrO; +2H"
’ y " !
+6 +1 +6 +1

The oxidation number of CrinCr, O3 and CrO?% is

samei.e., Thus oxidation of Cr has neither decreased

nor increased.
Q17 (@
Q18 (3
Q19 (3
Q20 (2
Q21 (3
NEET/AIPMT
Q1

+5 +2 0 -3

HNO3;,NO,N,,NH,ClI

Hence, the correct optionis (3).
Q2 @

Reduction
+7 | +3 | +4
MnO, + C,0,” + H' ———— MnO/ + CO, + H,0
l |
Oxidation

n-factor of MnO,” =5

n-factor of C,O,> =2

Ratio of n-factorsof MnO,~and C,O,>is5: 2

So, molar ratioinbalanced reactionis2: 5

.. The balanced equation is

2MnO, +5C,0,* + 16H" — 2Mn*" +10CO, +8H,0
Q3 (@

Disproportionation reaction : The reaction in which

same element/ compound get oxidized and reduced

simultaneously.

(a) 2Cu* — Cu* +CU°

(b) 3MnO3 4H* — 2MnO3 ™ +2H,0

(c) option belongs to comproportionation reaction
Q4
Q5 (@

_ Neutral .
KMIO” I o weak alkaline medium Mfoz+ 10,
+7 +7

Chagne+ 7to+4
JEEMAIN
Q1 (0

Chromate salt

Cr0O,? — O no.of Cr=+6
Dichromate salt

CrO,? — O no.of Cr=+6
Differencein O. No=6-6=0

Q2

Q3

Q4

Q.5

Q.6

Q.9

Q.10

(A)

E, o =136V
E?, =+054V
B e = —2-71V
El. =-3.05V
(13)

Correct answer is130.5%
MnO, + HCl — Cl,+ Mn*?

6meg 6meg
=3mmol
Cl+ Kl — Cl+1,
6meg 6meg
l,+ NaS,0,— I+ Na,S,0,
6meg 6mmol
=6meg
_3
%Mno, = > <87, 100
=13.05%
@
BeO +4HF+2NH, — (NH4)[BeF4]A>BeF2+ NH,F
[A] [B]
In BeF,; Oxidation state of Beis+ 2.
(30)
NV, =NV,
0.01x5xV =0.05x1x20
V,=20ml used
.. Volumeleft=50-20=30ml
)

3MnO; +4H" — 2M7nO; +M né)4+ 2H,0
Mn* = Numbers of unpaired electronisO.

So = Spin magneticmoment isp=0BM

©

[3

2MnO; +4H* - MnO, +MnO, +2H,0

Oxidation stateof Mnin MnO, =+7

Oxidation stateof Mnin MnOj; = +4
Difference=3

&)
Reaction of KMnO, in neutral medium;
— Inneutral mediumMnO,-—»MnO,

+7 +4
MnO, + SO, M 202 +S0,”
I

Change of oxidation stateof MN=7-4=3
.. So, option (4)
@

+7 +4
3Mn0OZ? + 4H* — 2MNnOj; +MnO, +H,0
(A) (B)

2sMn™ > [Ar]4s?3d° = [Ar]4s3°

p=n(n+2)
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Redox Reactions

=/3(3+2)=+15=387

=4BM
Qu [4 _
Hypo solution=20ml & 0.02M
CuSO,Sol"=10ml

20U +41- —> Cu,l, +1,

[,+25,07 — 2I"/+S 0>
Meq of hypo solution = (M x V) xn,
=20x0.02x1

=04

Meq of hypo=meqof I,=0.4
Meqof CuSO,=0.4

Molesof CuSO,=Meq x n,
=04x1

=0.4moal.

mol 04
volume 10

Molarity =

=0.04M
=4x102M

Q12 (3
In disproportionation reaction same element is
simultaneously oxidized or reduced

2HO, 5 2HO + 0,
\ \
= -2 0
2NO,+H,0 —, HNO, +  HNO,
\ \ \
(+4) (+5) (+3)
3MnO, +4H* ___, 2MnO,+MnO, + 2H,0
\ \ \
(+6) (+7) (+4)

= Above reactions are disproportionation while
following reactionisnot

MnO, +4H"+3e — MnO, + 2H,0

J J
(+N (+4
Q13 [1

MnO, +CrO,?— Mn*+CO,
O.No.of CinC,0,2=+3
O.No.of CinCO,=+4
ChangeinO.No.of C=1

Ql4 @
8KMnO,+ 35,0,2+H,0 - 8MnO,+ 650, 2+ 20H-
Q15 (1)

2KMnO, + 16HCl — 2MnCl,+ 2KCl +8H,0 + Cl_(gas)
KMnO, oxidise HCl to Cl,, that'swhy for acidic medium
HCl isnot used in permaganate titration.
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Hydrogen

Hydrogen

EXERCISE-l1 (MHT CET LEVEL)

Q1L B
The high boiling point of water is due to H-bonding
Qz (8
Q3 (M
SH=>n+p=3.
Q4 B
= Alkali metals because of valency e~ one
= Halogen due to forming salts like halogens NaCl,
NaH.
Q5 (@
Q6 &

0) (ii)
(iii)

Q7 @
Q8 @
Q9 @
Q10 @
Thedensity of water is 1gcm= at 4°C
1000 _
so molarity = 18 - 55.5M.
Qu @
Q12 (3
Q13 (1
QU1 (3
KO, » O,
BaO, —» 0,72
Q15 (2
Q16 (3
Electrolysis of 50% sulphuric acid gives per
disulphuricacid (H,S,0,) which on distillation yields
30% solution of hydrogen peroxide.
Q17 (1
Q18 (2

Q.1
Q.2
Q3
Q4
Q5
Q6
Q7
Q8
Q9

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

EXERCISE-Il (NEET LEVEL)

)
@
)
@
@
@
@
@
@
Due to open cage like structure.
@
Ca(HCO,), + Ca(OH), —» 2CaCO; + 2H,0
@
Permanent hardness cannot be removed by boiling
of water but temporary hardness can be removed.
@
Due to production of nascent oxygen.
«y
H,0,+ 2kl-l,, O.S. of 1 (-1) changesto I,
(Zero) Thereisincreasesin oxidation number,
hence oxidation.
)
@
Cl,+H,0, > 2H1CI+ o,
f k

Inthisreaction H,O, works as reducing agent

3
Na,0,+H,SO, - Na,SO, +H,0,

&)
H,S+ H,0, > S+2H,0
-2

Inthisreaction H,O, showsoxidising nature
@

H,O, reduces O, to O,
O,+H,0,—»H,0+20,

©)

Reactivity of H, is least among then due to bond
dissociation.

@

©)

@
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Hydrogen

Q1 (1
EXERCISE-IIl (JEE MAIN LEVEL) Dueto Caand Mg salts
Q15 (@
Q.1 @ D,O Heavy water
. . Q16 (2
Hydrogen does not has lone pair of electron so it can Slowing down the speed of high energy neutrons.
not form coordinate bond with other atoms or Q17 @ '
molecules. '
02 @ Ma,N, +6H,0 — 3Mg(OD), + 2ND,
Hydrogen and alkali metals are electropositive their Q18 @
electronegativity isvery lessi.e. H—2.1, Li 1.0, Na0.9,
k=0.8,Rb=0.8 Q19
Q3 @ Na,0, + 2HCl—— 2NaCl +H,0,
lonisation energy of hydrogenis (1312 kJmol-) which Na,0, +H,S0,— Na&,SO,+H,0,
istoo high than that of alkali metalsand low than that
of halogens. Q20 (3
Q.4 @ Q21 4 o _ o _ _ _
Hydrogen accepts electron to form anion and get inert Erzo?jzu Z‘g%] oxidised in acidic or basic medium it
gas configuration like halogens. IMNO,+6H" +5H,0,—» 2Mr?* + 8H.0+ 50, (acidic
H+e —— H*(hydrideion) mediur‘;l) 272 2 2
Xre — X 2MnO-, + 3H,0, —> 2MnO, + 30, + 2H_O (basic
halogen halideion medi urrf) 272 2 2 2
Qs ® . . . Q2 @
Theratio of protium, deuterium and tritiumin natureis H.O, can be used as antiseptic, bleaching agent and
not certains. pr2<)p2e||ent.
Q6 (3 Q23 (3 o _
Hydrogen does not combine with helium. It undergoes autoxidation on prolonged standing.
Q.7 @ Q24 (2
Zn + NaOH —— Nazno, + H,T Q25 (3
Sodium zincate
Q8 (3 EXERCISE-IV
Occlusion.
Q9 INTEGERTYPE
H-Be-H Q1  750mlof O,atNTP.  According to definition,
1mlof '30volume H,O, gives30ml of O,atNTP
\ /H \ / H . 25ml of '30 volume' H,0, gives 30 x 25 ml of O, at
NTP=750ml of O, at NTP.
H_,S,0, on completely hydrolysisgives....2..... mole of
Q10 H,S0,& ....... 1....moleof H,0O,.
B 74 o Q3 [4]
H ey + H — OH, — H,, + OH,, No. of Peroxy linkagein H,S,0;, CrO, & H,TiO, are,
CaH, +2H,0— 2H,+Ca(OH), 2 and 1 respectively.
eQu @ Q4 (@
In bosch process water gas is used for production of 05 @)
H,. Q6 (3
Q12 4 Q7 (@
H, Q8 ()
Q13 @ Q9 @
At Anode
2H —— > H, +2e
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Hydrogen

PREVIOUS YEAR’S

MHT CET

Q1(2
Q2(3)
Q3(2
Q4(1)
Q:5(1)
Q6(4)
Q.7(3)
Q.8(1)
Q.9()

NEET/AIPMT

Q.1

@
Clark’smethod
Ca(HCO,), + Ca(OH), —» 2CaC03¢ +2H.0

Mg (HCO,), + Ca(OH), — ZCaC03~L +Mg(OH),+2H,0
Clark’smethod is used to removetemporary Hardness

of water
Qz (@

Electron deficient hydride — Lessthen 8e (B,H,)

Electron precise hydride — having 8e without |.p.

(GeH)

Electronrich hydride — having 8e"withl.p. (HF)
JEE MAIN
Q1 @

Industrial method of preparation of NH,

N,+3H, =——=2NH,
Qz

H,O, structurein solid phaseat 110K. dihedral angleis

90.2° but in gaseous phase angleis 115.5°.
Q3 (@
Q4

Reduced
1
H.(@ +CuO — Cu(s) + H.O(9)
| |
Oxidized

Under hot condition
Q5 (@

They have different neutrons and mass number.
Q6

+7 +4
2M nO;, +3H,0, - 2MnO, +30, +2H,0 + 20H"

Changeis oxidation state of Mn from Mn*” to Mn* is

reduce. It means H,0O, is acting as reducing agent.
Option (C) iscorrect.

Q7

Q.8

Q9

Q.10
Q.11
Q.12

Q.13

Q.14

Q.15

@

Backing soda— NaHCO,

Caustic soda — NaOH

Washing soda— Na,CO,.10H,0
Carbonateion is present in backing soda and washing
soda.

@

Electrolysisof Brine (ag-NaCl)

H, is obtained as byproduct at cathod
atanode — 2Cl- —» Cl +2e

Atcathode — 2H,0+2e" — H,+20H"
Solution — Na"+ OH- — NaOH

@

In electrochemical series Cu is present below H,, So
least tendency to liberate H, from mineral acid.
@

H,0,+H,S0,+KMnO, + O, +K,SO,H,0

)

Fact (NCERT based)

@

Fact

&)

H,0,>H,0+0,

— the oxidation state of oxygen in hydrogen peroxide
is—1, meansit can be oxidized to zero; and reduced to
—2. Hence it can act as both oxidising as well as
reducing agent; so statement is correct

— Density of H,0, is1.44 g/ml whichismorethan D,O
{1.106 g/ml} at 298 K so statement 2 isfalse

@

2KMnO, +3H,80, +5H,0, - K SO, +2MnS0, + 8H,0
+50,

(+9)

+7 +5
H202+K|O4 —> K|O3+02+H20
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The s-Block Elements

The s-Block Elements

EXERCISE-1 (MHT CET LEVEL)

QL O
Na,O, + H,0 — 2NaOH +%O2
Qz @
Q3 (@
Greater sizeof HCO4™ not stablewith Li*
Q4 ()

In polyatomic anions stability inversely depends on
polarising power of cation.

Qs @

NH _
Na—=——> Nan) +Enny),

Q6 @
Thedtability of alkali metal hydridesdecreasesfrom
Li to Cs. Itisdueto thefath that M- H bonds becomes
weaker withincreasein size of alkai metalsaswemore
down the group fromLi to Cs. Thusthe
order of stability of hydridesis

LiH > NaH > KH > RbH > CsH

Q7 ()
LiOH <NaOH < KOH < RbOH
Down the group basic character increases

Q8 (@
Q9 (@
Impurity of MgCl,, hygroscopicin nature.
Q.10 )
Qu @

Beryllium resembleswith aluminium dueto
similarity inthe sizeofionsand similarity in
electropositive character. Thistype of resemblance
between first element of agroup in second period
with second element of the next group istermed as
diagonal relationship.

Q12 @
The basic character of oxides increases down the
group.

Q13 @
Element— Mg Al Si P
Atomicradii (A)- 160 143 132 128

aswe move acrossthe period nuclear chargeincreases,
hence, size decreases.

Q14 (2

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

Q1

Q.2

Q3

@

@

(i) Small atomicsize.

(i) High electronegativity

(iii) Absence of d orhitals

@

This method isknown as Clark’s process. In this

method temporary hardness is removed by adding
limewater or milk of lime.

Ca(OH), + Ca(HCO3), — 2CaCO4 4 +2H,0

ppt.
©)
There are four chief minerals present in a Portland
cement tricalciumsilicate (Ca,SIO,), dicalciumsilicate
(Ca,S0,), tricalciumauminate (Ca,AlLO,) and calcium
adumino-ferrite(Ca AlnFe,-n0O,).

@
Calcium givesbrick red colour and barium gives
apple green colour inflametest.

@

Ca+2H,0— Ca(OH),+H,

CaH,+2H,0— Ca(OH), + 2H,

@

Beg(OH), <Mg(OH), < Ca(OH), < Sr(OH), < Ba(OH),
On moving down the group basic character
increases.

@

M.P. of s-block metal halides« L.E.
F>Cl->Br>I-

@

@

@

@

@

EXERCISE-Il (NEET LEVEL)
)

M+0,->M,0 _+% , M,O, % , MO,
M =K,Rb,Cs

@

Element Na K
IE, 4% 419
IE, 4562 3051

Sodium has higher |.E. because of smaller atomic size.
@

Smaller sizeioningasform havegreater sizeionin aqg.
medium..
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Q4

Q5

Q.6

Q7
QS8
Q9

Q.10

QU4

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

CHEMISTRY

)

If is hygroscopic and deliquescent and

hence absorbs moisture and CO, to form Na,CO,
2NaOH +CO,—Na,CO,+H,0

@

After removal of an electron the effective nuclear
charge per electron increases hence the size
decreases.

@
Na—2— Nagyi,), + Enny),
@
S
@

2Na+2NH, —=— 2NaNH, +H,

@
When Potassium is treated with ammonia, then
potassium amide is obtained.

K +NH, — KNH,+ = H,

Pot.amide

Amongest akali metals, Csis most reactive because
of itslowest |E.
@
@
4)
)
@
CaCl, because it is hygroscopic
@

@
Because of smaller size, Mg2+ ionsare extensively
hydrated.

©)
Thevalency of berylliumis+2 whilethat of alu-
miniumis+3.
@ . .
CaCl, is produced as a by product in solvay anmonia
process.

JNaCl + CO, + NH3 + H,O — NaHCO3 + NH,4Cl
(ify CaCO53 —» CO, + CaO
(iif) 2NH 4,Cl + CaO — 2NH3 + CaCl, + H,0
By producy
@
@
@
3

Magnesium hydrosilicate forms base of Talcum
powder.

(&)

CasO

4

The s-Block Elements

Q26 (2
The Be(OH), and Al(OH), are amphotericin nature.
Q27 (O
Q28 (2
Q29 (2
Q30 (@
Q3L @
Dueto small size of Be*?, high covalent character.
Q32 @
Q33 @

Zn, Be, Al, Sn, Pb oxidesare amphotericin nature.
Q34 ()
Ba(OH), > Sr(OH), > Ca(OH), > Mg(OH),
Solubility decreasing order.
Q3 @
Q36 @
Solubility of 11 A sulphates decreases down to the group.
Q37 (O
Q38 (O
BeCl,<MgCl, < CaCl,<BaCl,
Aswe go down the group |.E. decreases. Hence
ionic character increases.

EXERCISE-IlI (JEE MAIN LEVEL)

Q1 @
The block of an element depends on the type of sub-
shell which receivesthe last electron. Aslast electron
enters in p-subshell of outer most shell according to
Aufbau rule, the element of option (2) belongs to p-
block.

Qz
They easily losevalence shell el ectron because of their
low ionisation energies, on account of their bigger
atomic sizes. So they behave as strong reducing agents.

Q3
Alkali metals have one mobile electron per atom, those
may undergo oscillation producing metallic lustre.

Q4 &

The metallic bond is purely the electric attraction
between the mobile electrons and positive part of the
atom, thekernel. Thiselectrical attraction depends upon
the (i) number of mobile electrons per atom and (ii) the
sizeof theatom.

Thestrength of metallic bond isweakest in Csmetallic
lattice amongst these elements because of largest

atomicradius.




The s-Block Elements

Q5

Q6

Q7

Q8

Q9

Q.10

Q.U

Q.12

@
Down the group Z,, decrease & complex farmation
tendeny decrease

@

M + (X +y) NH; —— [M(NHy),]* + [e(NHy),]™;
solution contains unpaired solvated electrons which
areresponsible for their strongly reducing and highly
conducting nature.

@

Electropositive character is the measure of ease of
formation of cation by losing electron. With increasing
atomic size, the ionization energy decreases and,
therefore, the ease of formation of cation by losing the
electron increases resulting into more electropositive
character of the metal. Down the group, metallic
character increases due to decreases in ionisation
energy and so electropositive character increase.

@

Na+H,0— NaOH +H,

A C B (Combustible)

Zn+NaOH — Na,ZnO,+H,

Amphoteric

Nz +dil H,SO,—ZnSO, +H,

@

T.Soc lonic character (for polyatomic anion)

Li,CO, isleastionic or most covalent

@

According to Fajan's rule NaF has highest ionic
character because of smaller size of anion F~. So NaF
has highest melting point. The order of melting point is
generaly fluoride > chloride> bromide > iodide.

@

1

(1) 2LINO; —2— Li,0+2NO, 1 (brown) + 50,1
A 1

(D KNO; —*— KNO, + 50,1

(3) PB(NO,), —2— PhO+2NO, 1 (brown) + %02 0

(4) 2AgNO; —2— 2Ag+2NO, 1 (brown) + 0,1

@

Alkali metal carbonates except Li,CO; are stable
towards heat because they are most basic in nature
and basic character increases down the group and
thermal stability increases down the group.

Bigger HCO, anion is polarised by smaller Li* and
thus readily decomposes to give CO, gas.

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Li,CO; —2— Li,0+CO,
@
2Na+0, — Na,0,

@
Inframetest thermal excitation deexcitation takes place
in cation with low lonisation potential

€)
NaOH +1, —— NalO, + Nal, with diluteNaOH, Nal
and NaOl areformed.

@
Sodium carbonate does not decompose on heating as
it is stable towards heat.

@
Na,0, +H,S0, ——> N&,S0, +H,0,

@

Fluorides of akaline earth metals except BeF, are
insoluble in water. The solubility of BeF, in water is
due to higher hydration energy on account of small
size of Be2* ion and F~ion and high charge density of
Be?*ion.

©)

Na+Al,O,— Na,0 +Al (Positionin electrochemical
series)

Na,0+CO,— Na,CO,

@

A——Ca(OH),

Lime water

Ca(OH),+ CO, —»CaCO,+H,0

Lime water White ppt
©

C - CaCO,
CaCO,+ NaOH
c B

@

(1) Casaltimpartshrick red colour to the flame.

(2) Sr sdtimpartsbright crimson colour to the flame.
(3) Basaltimparts apple green colour to the flame.

(4) Mg salt does not impart any colour to the flame

because of high ionization energy.

@

Generd dectronic configuration of second group metals
is [Noble gas] ns?. As dl electrons are paired, so the
alkaline earth metal saltsarediamagnetic.

)

Downthegroup sizeincreasesand, therefore, attraction

Ca(OH), + Na,Co, —
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between valence shell € ectron and nucleus decreases

The s-Block Elements

and thus ionisation energy decrease. Q2 [71
Along the period the atomic size decreases and nuclear Except Beand Sr &l are correctly matched.
charge increases. So generally the ionization energy Q3 [3]
increases, However, half-filled and completely filled Except Li,CO,, Na,CO, al formpolymeric chains.
vaence shell electron also affect theionization energy AICI, dimericchain.
along the period.
Q24 (9 Q4 [9
Downthegroup sizeincreasesand therefore, attraction x=MOH;y=H,0,;z=0,
between valence shell electron and nucleus decreases Q.5 [15]
and thus ionisation energy decreases. x=Na,PbO,y =Na,SnO, z=NaAlO,
Q25 (B Q.6 [3]
Ca or Mg  + EDTA% By product isCaCl, , x = CaCO, ,y = CO,
— [Ca(EPTA)I* o Cacl, +Na,CO, ——> CaCO, +2NaCl
Hardness or[MgEDTA]* causing ion
Q7 [
Q26 (3 (e, (f), (g) arefase.
Basic nature of hydroxides increases down the group. (€) On hydrolysisof Na,CO,. We get an basic solution
The strength of a base depends on ionisation of the dueto the formation of NaOH.
hydroxide which depends on polarity of bond and (f) K,CO, can not be prepared by Solvay process.
internuclear distance between the oxygen of the (9) Excess of carbondioxide should be avoided since
hydroxide and metal atom. this leads to the formation of water soluble calcium
Q271 (O hydrogen carbonate.
1 Q8  [19
Ba(NO,), —*— BaO + 2NO, + EOZ : Alkali metal A= NH, =4atoms ; B=CO,=3atoms;
nitrates gives only O, gas. C=NaHCO, =6atoms; D = Ca(OH), = 5atoms.
Alkali metal nitrates give only O, on heating below
500°C according to following reaction, Q9 10.
1 Glauber'ssdtisNa,SO,.10H,0
MN03—> MNOZ+ EOZ Q.10 3
Q28 (4
Thesolubility of hydroxides of alkaline earth metal salts X= 1 )
increasesdown thegroup from Beto Ba Thisisbecause 2
of the fact that down the group withincreasing sizeof Q.11 (4)
cation the hydration energy as well as latticeenergy Q.12 (4)
also decrease but the change in lattice energy ismore Q.13 (4)
as compare to that of hydration energy. 1
Q29 (9 E. o _
Evident fromFgjanrule Photoelectric effect
Q30 Q14 (1
MgCO, —» MgO+CO, Q15 (D
Alkali metal carbonates except Li,CO, are thermally Qle @
stable.
EXERCISE-IV PREVIOUS YEAR'S
INTEGERTYPE Q1 @
Q1 [€ Q2 (I
Itisacyclic structure having six P-O—P linkages. Q.3 @
Q4
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The s-Block Elements

Q5

@

Q6 (O
Q7 @
Q8 @
Q9 @
Q10 &
Q.11 @
Q.12 (@
Q.13 (1
Q.14 @
Q.15 @
Q16 @
Q.17 &
Q.18 (2
Q19 (@
The flocculation power of cation decreases with
decreasein thevalence of cation So the correct order is
Al¥*>Ba* > Na'
Q20 (2
Q21 (3
NEET/AIPMT
PREVIOUS YEAR'S
Q1 @
Be (OH), is a Amphoteric Hydroxide [Diagonal
relationshipwithAl(OH),]
Q2 @
Li |Be>B|C[N>O]|F Ne
L 1)
Correct order of IP
Ne>F>N>0O>CBe>B>Li
So, Answer is(3)
Q3 ()
Q4 @
Q5 @
Q6 3
Li - Electrochemical cells
Na— Coolant in fast breeder reactors
KOH —absorbent for CO,
Cs—Photoelectric cell
Q7 (M
KO,
K" 03 (05 —superoxide ion)
JEE-MAIN
Q1L (4
LiF and Li,O are comparatively much less soluble in
water Only K, Rb and Csform super oxides.
Qz (M

Sodium bicarbonate is used in fire extinguishers with
H,SO, isalso called Baking soda

Q3
Q.4

Q.5

Q.6

Q7

Q8

Q.9

Q.10

Qu

Q.12

Q.13

Q.14

@
Fact
@
Flamecolor
Li CrimsonRed
Na Ydlow
Rb Redviolet
Be Nocolor
@
Boiling

Mg(HCO,) —2_5 Mg(OH), +2CO, T

Ca(HCO,) —2"9_, CaCO, | + H,0+CO, T
@

clo,

Na,O

ALO,

N,O

@

(FromNCERT s-block)
Option (A) iscorrect.
)

BeCl, -l LIAIH, 218 u3uL oS g 2ud ¢ ?
(A)Be+Li[AICI ] +H, (B)Be+AlIH,+LiCl+HCI
(C)BeH, +LiCl +AICl, (D)BeH,+Li[AICI]

@

Acidic
Basic
Amphoteric
Neutral

| onic mobility oc_i
size

+2 +2 +2 +2
Ba) MY CAwy S
Hydration {,sizeof Ag.iony, mobility T
)
All akali nitrates on heating breakdown into nitrites
and O, except lithium nitrate

NaNO, A _, NaNO,+0O,

LINO, _A , Li,O+NO,+0,

It breaksinto its oxide, NO,(g) and dioxygen gas

So, correct optionis(3) NaNO, and Li,O

@

Clark method.

CaHCO,), + Ca(OH), — 2CaCO, +2H,0

Mg(HCO,), + 2Ca(OH), — 2CaCO, + Mg(OH), + 2H,0
@

Dueto high lattice energy LiF islesssolublein water.
)

Order of density Ca<Mg<Be< Sr<Ba<Ra
Cahaslower density than Mg and Bedueto large size
@

K haslower destiny than Na-dueto large size
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Q.15

Q.16

Q.17

Q.18

Q.19

CHEMISTRY

@

BeH, can not beformed direct reaction of Beand H, so
itisprepared by reactionof BeCl, and LiAIH,
2BeCl, +LiAIH, — 2BeH, + LiCl +AICI,

S

Dueto high lattice energy LiF isless soluble.

— Li* has small size so it’s has very high hydroation
energy.

@

Ingroup 1Li hashighest hydration enthal py which has
diagonal relationship with group Il element Mg

(©)

CaHCO,), + Ca(OH), — 2CaCO, +2H,0

Mg(HCO,), + 2Ca(OH), — 2CaCO, + Mg(OH), + 2H,0
@

Setting of cement : when mixed water, the setting of
cement takes place to give a hand mass thisis due to
the hydration of the molecules of the constituents and
their rearrangements gypsum is added to enhance the
setting time gypsum : - CaSO,.2H, Option (2)

The s-Block Elements
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The p-Block Elements

The p-Block Elements

EXERCISE-l (MHT CET LEVEL)

Q1 B
Al — 111 A group — Forms Al,O4

Q2 @
Boron nutride (BN), isaso known asinorganic graph-
iteand it resembles with graphitein structure

Q3 B

Q4 (4

Q5 (9

Q6

Boron form different hydride of general formula
B,H.., and B,H,, ¢ but BH; isunknown.

Q7 (@
Concentration of Lewis acid of boron tri halides is
increasedinfollowing order. BF; < BCl; < BBry < Bl;.
Q8 (1
Aluminium (111) chloride forms adimer becauseit can
expand its valency upto 6 & can be achiened higher
coordination number easily
Q9
Aluminium oxide is highly stable therefore, it is not
Reduced by chemical reactions.

Q10 @
Typemetal Pb =82%, S = 15%, Sn=3%
eQu @

Boron (2), 9, Ge, As, S, and At are the metalloid
elements. Bismuth (Bi) and tin (Sn) are metals while
carbon (3) isnon-metal.

Q2 @
CO,+H,0 —— H,CO,— H*+HCO;"

Here [H*] increases hence, pH decreases
dueto which soil fertility will also decreases.
Q13 @
QU1 @

Graphite has layered structure & there is no bonding
between the layers so they are held together by
Vander Waals forces only.

Q15

Solid CO, isknowsasdry icebecauseit evaporates at

—78°C without changing in theliquid state.
Q16 (2
Q17 (O
Q18 (O

Glass reacts with HF to produce
H,SF,= SO, +6HF - H_SF,+2H.,0

Q.19

Q.1

Q.2

Q3

Q4

Q5

Q.6

Q7
QS8

Q9

Q.10

Q.11

Q.12
Q.13

Q.14

Q.15

@

Lenses & prismisatype of Flint glass
EXERCISE-Il (NEET LEVEL)

)

Caesium metal has melting point 30°C and used in
making heat Sensitive thermometeres & this metal is
soft

©)

Boronisametalloid among the other element

@

Amphoteric substance can react with both acid and
base.

)

Boricacid (H,BO,) isaweak monobasic acid withKa=
1.0x 10° & itisnot actsasaprotonic acid (i.e proton
donor) but behavesasal ewisacid by aecepting apair
of electronsfrom

B(OH),+2H,0 —[B(OH),]-+H,O*

(©)

Thetypeof hybridisationis Sp®in diborane because of
each boron atom is linked with four hydrogen atomin
diborane molecule

NN

H" SH7 H

Diborane B,H,

@

Lower oxidation state become more stable on moving
down the group Al<Ga<In<TI

4

)

P,0, ismost acidic oxide among all thefour oxides

)

B,O, oxides of non metals are acidic & of metals are
basic boron is non metal.

@

B,C isthe hardest substance along with diamond.
©)

Due to steric hindrance caused by large Cl.

4

@

Liquified Ga expand on solidification Ga is less
electropositivein nature, It hastheweak metallic bond
so it expand on solidification.

@

Al isthe most abundant metal in the earth crust.

@

Cryolite Na; AlF,

(i) Decreasesthe melting point of alumina

(it) Increases conductivity of the solution
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Q.16 (3

Q17 (3
Alumining hyelroxide is solublein sodium hydroxide
formingtheionAlO,
NaOH + Al (OH), — NaAlO, + 2H,0

Q18 (O

Q19 (@
Down the group +2 is more stable than +4 of for
group 14 elements.

Q20 (¥
Carbon has 4 coordination number while silicon has
achieve six coordination number it is due to the
availability of low lying d-orbitalsin silicon

Q21 (@
Boron has the highest ionisation enthaply amongst
thefollowing. lonisation enthal py decreases down the
group and increases across the period.

Q22 (@
Carbon 60 contains 12 pentagons & 20 hexagonsin
itsfootball like structure

Q23 @
Q24
Q25 (3
Q26 (1)

Carbon suboxide has linear structure with C — C bond
length equal to 130 A and C — O bond length equal to

120A.

O0=C=C=C=0« O0-C=C-C=0
Q27 @3
Q28 (O

SO, + 2Mg > S + 2MgO
Q29 (@3

Normal glassiscalcium alkali silicate glass made by
fusing the alkali metal metal carbonate, CaCO, and
SO,

Q30 @
Theinert pair effect is most prominent in Pb because
fromtop to bottom dueto increasein number of shells.

Q31 ()
Q32
Q33 ()
Q3 @

Pb;0, isamixed oxideof 2PbO and PbO,

EXERCISE-I11 (JEE MAIN LEVEL)
Q1L (@

Downthegroup theinert pair effect ismore pronounced
on account of enhanced increase in effective nuclear
charge.

Q2 @
red hot W

1)2BX,+3H, —MM@M@™>
( ) 8 2 or Tantalum

2B+6HX (X=ClorBr)

Q.3

Q4

Q5

Q6

Q7

Q8

Q.9

Q.10

Qu

Q.12

Q.13

Q.14

Q.15

Q.16

The p-Block Elements

281, —4" W _, 58431, (VanArke
or Tantalum

mehod).

(3)B,H, —2— 2B+3H,
@
CuO+B,0, —— Cu(BO,), (bluebead) -
Copper (I1) metaborate
@
NaB,0,+H,SO,+5H,0 —— Na,SO,+4H,BO,
)
B,H,+6H,0 —— 2H,BO,+6H,
@
ALS,+6H,0 —— 2AI(OH),+3H,S
@
Thereisleast van der Waal'sforce of attractionin BF;
on account of less number of polarisable electrons
among the boron halides. So BF; isgasat 0°C.
&)
B(OH),+2HOH ———[B(OH) ] +H,0".
In aqueous solution the boron completes its octet by
accepting OH- from water molecules. It therefore
function asaweak monobasic lewisacid.
@
As it becomes passive by the action of conc. HNO,
forming a protective oxide layer on the surface.
@
2Al +2NaOH +6H,0 — 2NaAl(OH), + 3H,,
@
It is acidic because of the hydrolysis of Al,(SO,),
according to thefollowing reaction.

Al,(SO,),+6H,0 —> 2AI(OH), +3H,S0,.
)

M is divalent, it should be monovalent according to
theformulaof alum.

@

Asamordantindyeindustry. Thefabricwhichisto be
dyed is dipped in a solution of the alum and heated
with steam. Al(OH),, obtained as hydrolysis product of
[AI(H,0)J*" depositsinto the fibres and then the dye
isabsorbed on Al(OH),.

)

According to Fgjan's rule it is a covalent compound
andthuseasily hydrolysed. It isalso aelectron deficient
compound containing only six electronsaround Al atom
andthereforeisalLewisacid.

@

BCl, is electron deficient compound and thus boron
completesits octet by accepting alone pair of electrons
fromaLewisbase.

@

They havevalence shell electron configuration ns? np?

CHEMISTRY 33




The p-Block Elements

Q.17

Q.18

Q.19

Q.22

Q.23

Q.24

Q.25

Q.1

Q.2
Q3

Q4

Q5

; S0 two electrons of p sub shell or four electrons of s
and p sub shells can participate in chemical bonding.

©)

As differ in their crystal structures and physical
properties.

2

Because graphite has -el ectronswhich are del ocalised
over the whole sheet. The electrons are mobile and
thus it conducts electricity along the sheet.

@

It is chemically inert towards concentrated acids as
well as bases.

2

@

Coal gas contains H,, saturated and unsaturated
hydrocarbons, CO, CO,, N, and O,

©)

Sn(OH), + 40H~+ H.O —— [Sn(OH) ]* (soluble
complex)

3

Pb* has higher polarising power and Br-and |- being
larger insizecan easily givethe electronsto Pb* i.e. as
compared to CI-, Br-and I~ are good reducing agents.
@

Lead slowly dissolves in water containing dissolved
oxygen to form Pb(OH), which makes the water
poisonous. Dissolution of lead in water is called
plumbosolvency.

2Pb+0,+2H,0 —> 2Pb(OH),

4)

Pb*4 actsas an oxidising agent dueto inert pair effect.
Inlarger |-, valenceshell electronsareloosaly held by

nucleus so acts as reducing agent. As a result Pb*
oxidises1-to |, and itself reduced to Pb or Pb?*.

EXERCISE-IV

All terminal H-atomsarein same plane
i.e. total 6-atom arein sameplane.

(5]

©

B,H,+6H,0— 2H,BO,+6H,

(6]

(c) iswrong asanthraciteisthe purest form of coal, not
carbon.

[21]

x=4

B,A/,In& T/ aresolid at 40°C. Mdting point for Gallium

iS30°C.

y=4

I.LE.:B>A/<Ga<In<T/

z=3

Al is third most abundant element after oxygen and
silicon. So it has to be most abundant element in the
family.

= X+2y+3z=4+(2x4)+(3x3)=21

Q6 [
a=12,b=20,c=30
3x12-2%x20+30=26
Q7 [
BlZH:LZZ_
X+y+z=12+12+2=26
Q8 [g
Q9 [B
B,0, —— Acidicoxide
T1,0O,, NaAlO,, Sr(OH), —> Basicnature
Cr,0O,, Al(OH),, ALO,, Ga(OH),, Ga,0, ——>
Amphoteric oxide
Q.10 [9
3Mg+2B—> Mg,B, — M, diborane+ MgCl,
L X=3& y=2
Q1 @
Q12 @
Q13 @
Q1 @
Q15 (1
Q16 (3
PREVIOUS YEAR'S
Q1
Qz (I
Q3 @
Q4
Q5 @
Q6
Q7 &
Q8
Q9 B
Q10 @@
NEET/AIPMT
Q1L (4
Elements B|Ga|Al|In|TI
Atomicradii(pm) | 85| 135|143 | 167 | 170
Q2 (3
Q3 B
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Q.12

Q.13

B has sp® Hybridisation

Q.14
Non-planar

JEEMAIN

Q.1

Q.2

Q4

Q5
Q6

Q7

QS8

Q.9

Q.10

Q.U

CHEMISTRY 35

©) Q.15
B,H, hastwo 3C-2e bond and non planar bridge bond
aredifferent thanterminal Bond, it iselectron deficient
so acts as lewis acid.

©

Down thegroup inert pair effect increass thus stability
of lower O.S. (+1) increases.

€

SO,, SO, =Acidic

Ca0=Basic

Al,O,=Amphoteric

@

— Csisused in photoelectric cell

— Ga has high boiling point hence used in high
temperature thermometer.

— Boron fibers are used in making bullet proof vest.
— Silicon assiliconesused for water proofing of fabrics.
— Options (A) iscorrect.

@

@ Q.17
Na,B,0, +H,0—NaOH +H,BO,

Strong base W.A.
@

It is a weak mono basic acid soluble in water and in
agueous solution the boron atom compl etesit’s octect
by accepting OH-ion from water molecules.
B(OH),(ag) + 2H,0 <[B(OH) | +H,0"

©)
N (g)+3H, (g) 252 2NH,(g)

Q.16

CO(g)+3H,(g)——CH,(g) + H,0(g)

Cu/Zno—Cr,0O4

(9)
CO(g)+H,(g)——>HCHO(g)
(9)

CO(g)+2H,(9)
@
Acidic—B,0,,N,0, SO, P,0,,
Neutral — NO, N0, CO

@

3B,H, +§$M>ZB3N3HG +12H,
@

Statement-| false

BeCl, and AICI, act as lewis acid due to incomplete
octet and having vacant orbitals

Be(OH), + OH~— [Bg(H,0),]?

CH,(OH)(g)

The p-Block Elements

Berylateion
Al(OH),+OH— [AI(OH) ]
Aluminateion
= So Statement-I1 istrue
@
Al is not obtained from sulphide ore
@
Gahavelow M.P. anditiscloser to metalloidin P.T.
@

Boron do not form BF*because Boron does not have
vacent d orbital so, it can expand obtect

@

— Al and Mg is used to make aircraft plates

— Caionsareimportant for cell membrane.

@

Borax Bead Test : - Borax on strongly heating gives
transparent glassy bead.

When this bead is placed on CoO solution and then it
placedinaflame

— Wewill find blue colour

— Thisblue colour is due to the following reaching

Na,B,0,.10H,0 ——NaB 0, +10H,0
NaB,0, ——NaBO,+B,0,
Co0+B,0, ——Co(BO,),

Cobalt Il metaborate (blue)
Option (2)
©)
Stannae — it is an inorganic compound
— itistin hydride or tin tetra hydride
H

L
/TN
H H H
U

Covdent or molecul ar
hydride
— molecular hydride
— But it not planar so it istetrahedral




