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SOLUTION Date 01 -12-2019

[PHYSICS]

Cu,  [32

Co, V2

or CH2=4xC02=4x400ms'1=1600 ms™’

The kinetic energy of gas w.r.t. centre of mass of the

system K.E.= %nRT

Kinetic energy of gq’é w.r.t. ground = Kinetic energy
of centre of mass w.r.t. ground + Kinetic energy of gas
w.r.t. centre of mass.

KE.= lMV2 +2nRT
2 2

N
Ideal gas equation PV = uRT =(N—)RT where N
4

= Number of molecule, N, = Avogadro number

R
oo L e

Z—=i=20rT'=2T
T 2

or T=2x273K=546K

or moe(l/Pyor,my>m ~.B<RH

Since the graph is a straight line,
80, V' =mT where m is the slope.

= (nRT)/P [From equation of state]
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10.

11.

12.

13.

Given:
Initial volume V; =3V
Initial pressure P; = 2 atmosphere.
Final pressure
P, =2P, =2 X2 =4 atmosphere
According to the Boyle’s law we have
PV, = P,V, (where V, is the final volume of gas)
or 2x3V=4xV,orV,=15V

For a given pressure, ¥V is small for 7). Since V o< T,
therefore, T} < T5.

When, the container stops, its total kinetic energy is
transferred to gas molecules in the form of transla-
tional kinetic energy, thereby increasing the absolute
temperature. ’

Assuming » = number of moles.
Given, m = molar mass of the gas.
If AT = change in absolute temperature.

Then, kinetic energy of molecules due to velocity v,
1 .
AK rotion = 'z‘(m”)vg ®
Increase in translational kinetic energy
3 .
AK ranglation =71 ER(AT ) (i1)
According to kinetic theory Egs. (i) and (ii) are equal
1 , 3
= = =n—R(AT
> (mn)vg=n > (AT)
(mn)v¢ =n3R(AT)

_ (mn)vg _ mvg

3nR 3R

= AT

G _ [273+1

c \ 27

or’ 4x273-273=t
or  1=3x273=819°C

3 moles of H, are given.

PV =uRT, PV =" x hNT or n=L7
N kT

For a constant value of density, pressure is more at 7).
I,>T, . [ Pe<T]
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14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

Initial volume of gas =

Final volume of gas =V,

Initial temperature of gas 7}, =27°C =300 K

Final temperature of gas 7, = 54°C =327K

Now from the Charles’s law at constant pressure
i _ T _300 100

v, T, 327 109

The given statement is zeroth law of thermodynam-
ics. It was formulated by R. H. Fowler in 1931

The internal energy of ideal gas depends only upon
temperature of gas not on other factors.

. A 1
For monoatomic gas, av_l or, AU =

g 3
From the first law of thermodynamics,
Q=AU+W .. W=(2/3)Q

o
3

AU = nCyAT = n(5/2)RAT
AQ =nCpAT = n(7/2) RAT

W=AQ—AU=%7RAT—%5—RAT=nRAT
w_2
AU 7

[CHEMISTRY]

NH; donates pair of electrons while BF;, Cu?* and AICI; accept
lone pair of electrons.

-H _— H L. .
4cid — Conjugate base, Base — Conjugate acid

#.07 (acid), H,0 (conjugate base) and not OH".
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24,

pH [HCl] = 2.0
[H]1=102M
[HCI1 =102 M
Volume = 200 mL
pH [NaOH] = 12.0
pOH =20
[OH 1= 10 M
[NaOH] = 102M
Volume = 300 mL
N, ¥, (acid) =200 x 162 =2
NV, (base) = 300 x 102=3
N,V,> NV,
Thus, resultant mixture basic.
NV, =NV, 3-2
Bi+¥, 500
pOH =-log (2 x 1073 = 2.7
pH=14-pOH 14-27=113

N(OH") = =2x107°M

25.
K, c-h;mges with temperature. As temperature increases, [OH"] and
[H™] decrease.
26.
Meq. of HC1 =10 x 107" =1
Meq. of NaOH =10 > 107" = 1
Thus both are neutralised and 1 Meg. of NaCl (a salt of strong acid
and strong base) which does not hydrolyse and thus pH = 7.
27.
pK,=—logK =-log 1l x 10712=12.
K_=[H][OH]=10"2
[H™]=[OH"]
= [HP=10"%[H*]=10"% pH=—log [H"] = - log 106 = 6.
H,O is neutral because [H'] = [OH] at 373 K even when pH = 6.
(d) is not correct at 373 K. Water cannot become acidic.
28.

AB,(s) == A (aq) + 2B (aq)

K, = [A¥]B ] = (s)(25)" = 4s°
= 4(1.0 x 105} =4 x 10715
In the presence of 0.1 M A?*, solubility is decreased due to common
ion effect.
Let, solubility be = x mol L™
AB,(s) == A%"(aq) + 2B (agq)
A% (ag) added = 0.1 M
Total [A¥]=(x+0.1M)=0.1 M
v x<< 1.0x10°M
[B]=2xM
[AT][B=4x10"
(0.1)2x)> =4 %1013
4y =4 x 10714
x=1x10"M
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29.

pH=4 = [H]=10*M = [OH]=101""M
Al(OH), == AI" + 3 OH
K, (Al(OH),) = [AI”*] [OH ]
[AF][OH ], =1x10%
[APF] (10710 =1 % 107 = [AlP]=107M

30.
1 1
K=2=k K,= — K = —
1 sKZ K4 s £ K3
KK =1, JK K,=1 K =1
31
32.
33.
34.
35. The equilibrium constant of second reaction is very large and hence the
equilibrium concentrations may be determined by adding the reactions. On adding,
A + B = D + E K=K, xK,=1
Initial moles 2 5 0 0
Moles at equ. 2-x 5-x X X
2 — x 5 — x X X
Equ. conc. _Z—M ——M M M
Now, K= ____[D][E] = ‘g)(-g-()
(AllB] (2_—4’) (5_—1)
2 )\ 2
2
or, 1=—=_
Z-96-2
or x = 1.428

Now, for first reaction, K, = [—Cl[—D—]

(4]
11(3)
=

[C] =2 % 10°M

or, 5x107% =

36. Example 39 Some solid NH,HS is introduced in a vessel containing NH; gas at 0.5 atm.
Calculate the equilibrium partial pressures of gases. For the reaction:
NH,HS(s) == NH,(g) + H,S(g), K, = 0.12 atm?.

Solution NH,HS(g) =  NHyg + HSI(
Initial partial pressure , 0.5 atm 0
Equ. par. pressure of gases (0.5 + x) atm x atm
Now, Kp = Pyy Py s
or, 0.12 = (0.5 + x) X x
or, x =0.177

Hence, equilibrium pressure of NH, = 0.5 + x = 0.677 atm
H,S = x = 0.177 atm
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37.

[

Now, x- (oL (2)(3)

e

—
[

'Y
or, 1= =
@-9G-2
or x = 1.428
Now, for first reaction, K, = %[—]m
cil=
or, 5x107° = [—@—

=

[C] =2 %x10°M

PCL(g = PCL +  Clg

Initial moles 1 (say) 0 0
Moles at equ. 1-a a a
Total molesatequ. =(1-a)+a+a=1+a
l1-a, 2 . _« .
Equ. par pressure TTa P T+a P T+a
a_ py_a . ,
Now. K = B, Fa, = (1 +u P)(l +a P) _ _aP
' P By, (}_ﬁ -P) 1-a°
2 y
or, 0.2 = _a_‘><_49
1-a
a = 0218
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