Chemical Equilibrium

Question1

AtT(K), K. value of AO5(g) + BOy(g) = AO3(g) + BO(g) is 16.
In a closed 1 L flask, one mole each of AOy, BO2AO3 and BO are
taken and heated to 7'( K). Identify the correct statements about this
equilibrium.

I. Total number of moles at equilibrium is 4 .
I1. At equilibrium, the ratio of moles of AO; and AO3is 1 : 4.

I11. Total number of moles of AO, and BO- at equilibrium is 0.8 .

AP EAPCET 2025 - 26th May Morning Shift
Options:
A.

I, IT only

B.

L, IIT only

C.

II, III only

D.
I, IL, T

Answer: D

Solution:
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The given reaction is:
AO5(g) + BOy(g9) = AO3(g) + BO(g)
The equilibrium constant K. = 16.
The volume of the flask is 1 L.
Initial moles of each species are 1 mole.
1. Calculate the initial concentrations:

Since the volume is 1 L, the initial concentrations are numerically equal to the initial moles:

[AOs]p = 1M
[BO,Jy = 1M
[AOs)o = 1M
[BOJp = 1M

2. Calculate the reaction quotient (). to determine the direction of the reaction:

Q. = [A0s]o[BOJ, _ (1)(
¢ [AO,]o[BO:]o (1)(

1)
) 1
3. Compare Q. with K.:

Since Q. = 1 and K. = 16, we have Q. < K. This means the reaction will proceed in the forward
direction (to the right) to reach equilibrium.

4. Set up an ICE table (Initial, Change, Equilibrium) for moles:

Let = be the change in moles. Since the reaction proceeds to the right, reactants decrease by = and
products increase by x.

Reaction: AO3(g) + BO2(g) = AO3(g) + BO(g)
Initial (mol): 1111

Change (mol): —z —x +x +

Equilibrium (mol): (1 —z) (1 —z) (1 +z) (1 + )

Since the volume of the flask is 1 L, the equilibrium concentrations are numerically equal to the
equilibrium moles.

5. Use the K. expression to solve for x:

__ [AOs]eg[BOeq
K.= [Aojeq[Boz]eq

16 — (14+z)(1+2)
— ([A-2)(1-2)

16= (£2)’

l1—2

Take the square root of both sides:

VIG= i
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_ 14
4=

Since the reaction proceeds in the forward direction, £ > 0. Also, for the amounts to be positive,
1—2 > 0,s0z < 1. Thus, both (1 4 z) and (1 — x) must be positive. We take the positive root.

_ 14z
4= 11—z

4l—z)=1+z

4—dz=1+z
3 =5z
z=32=06

6. Calculate the equilibrium moles of each species:
nao, =1—2z=1-0.6 =0.4mol
npo,=1—x=1-0.6 = 0.4 mol
ngo, =1+2z=1+0.6=1.6mol
ngo=14+x=1+0.6=1.6 mol

7. Evaluate each statement:
I. Total number of moles at equilibrium is 4.
Total moles at equilibrium = n 40, + nBo, + n40, + nBO
Total moles =0.4 + 0.4 + 1.6 + 1.6 = 4.0 mol.

This statement is correct. (Note: For this reaction, the number of moles of gaseous reactants equals the
number of moles of gaseous products (An, = 0), so the total number of moles remains constant

throughout the reaction).

I1. At equilibrium, the ratio of moles of AO, and AO;is 1 : 4.
Ratio =n 40, : 40, = 0.4 : 1.6

To simplify, divide both sides by 0.4:

Ratio=1: 4.

This statement is correct.

I11. Total number of moles of AO3 and BO; at equilibrium is 0.8.
Total moles of AO2 and BO2 = n 40, + nBo,

Total moles = 0.4 4 0.4 = 0.8 mol.

This statement is correct.

All three statements (I, 11, and I1I) are correct.

The final answer is @l
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Question2

For the following given equilibrium reaction Ilg is equal to 1076 at
T( K). What is the value of T (in K )?

(R —0.082L —atm K * mol_l)
N3 (g) + 3Hz(g) = 2NH3( g)

AP EAPCET 2025 - 26th May Evening Shift
Options:
A.

500
600

400
D.
450

Answer: C

Solution:

The equilibrium reaction is
N3(g) + 3Hz(g) = 2NH;(g)
An = moles of gaseous product - moles of gaseous reactant

An=2—-(1+43)=-2

1<P A
= (RT)""
K. (RT)

or % = (RT) At
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Substituting the values,

1076 = (0.082 x T)*2
T = 400K

Question3

At T'( K), consider the following gaseous reaction, which is in
equilibrium.

N,05 = 2NO; + +0,

What is the fraction of N,O; decomposed at constant volume and
temperature, if the initial pressure is 300 mm Hg and pressure at
equilibrium is 480 mm Hg ? (Assume all gases as ideal)

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

0.2

B.

0.6

C.

0.4

D.
0.8

Answer: C

Solution:

The given reaction is,
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N,O05 — 2NO; + +0,

Let po = initial pressure of NoOsax = pressure of NoOs decomposed. Initial state = N2Os5 has pressure pg
Equilibrium state = N2Oj has pressure

=P — <

NO, = 2z pressure, Oy = 3 pressure

1
Dequilibrium = (po —z) + 2z + S

3
= po=300mmHg
180 = %m, x = 120mmHg

Fraction decomposed

pressure of NoOs decomposed

initial pressure of N5 Op

T 120 2
= E =300 "% = 0.4
Question4

At 298 K, the value of K, for N;O4(g) = 2NOy(g) is 0.113 atm .

The partial pressure of N,O4 at equilibrium is 0.2 atm . What is the
partial pressure (in atm) of NO, equilibrium?

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

0.05

0.075

0.30
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D.
0.15

Answer: D

Solution:

For reaction,
N204(g) = 2NO2(g)

2 2
(Pno.)” 413 — (PNO.)
PN,0, 0.2
pNo, = 0.15 atm

K,=

Questions

Consider the following gaseous equilibrium reactions (I), (IT) and
(IIT) with equilibrium constants K, K5 and K3 respectively

(M 5 N, + 3H, = NH;
(I1) 2NO = Ny + O,
(I Hy + £ 0, = H,0

The correct expression for the equilibrium constant for the gaseous
equilibrium reaction

2NH; + 204 = 2NO + 3H,0 is

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

K3
K xK,s

B.
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K}
KxK,

K2
KEXK2

D.

K3
3
K xK;

Answer: B

Solution:

I 1+ Ny + 2H, = NH;

Reverse and double the equation I
2NH3; = N, + 3H,

= K= KLf o (9)

II. 2NO = N3+ 0>

Reverse the equation II

N3 + O3 = 2NO
= K;= ¢ (7))

Multiply by equation II1

3H, + gOz = 3H,0
= K;=K3 .. (i)
Required equation is

5
2NH3 + 502 — 2NO + 3H-,0O
3
I e B
K2 Ky, °  K2K,

Question6

At T( K), the following gaseous equilibrium is established.
W+X=Y+7Z2

Get More Learning Materials Here : & m @&\ www.studentbro.in



The initial concentration of W is two times to the initial
concentration of X. The system is heated to 7'( K) to establish the
equilibrium. At equilibrium the concentration of Y is four times to
the concentration of X. What is the value of Ko ?

AP EAPCET 2025 - 22nd May Evening Shift
Options:
A.

0.375

1.333

2.666

D.
5.333

Answer: C

Solution:

Given reaction:

W+X=Y+Z7

Initial concentrations:

W starts at 2z, X starts at x, and both Y and Z start at 0.
At equilibrium:

Let the amount of Y and Z formed be y. So, at equilibrium:
W=2z—y

X=z—y

Y=y
Z=y

Relationship between Y and X at equilibrium:

At equilibrium, the amount of Y is four times the amount of X. This gives us:
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So.y = 4(z —y)
Solve for y:
y=4x — 4y
y+ 4y =4z

oy = 4z

Write K. expression and substitute values:

The equilibrium constant is:

vz
Ke = 1]

Plug in the equilibrium values:
K ()

¢ (2x7%x)(:cf%m)
Simplify:
(4 )2
Numerator: (ga:) = T
Denominator:

o 2:1’5—%%: 1090{:4.7: bz

. w_%w:&cgh::%

So denominator: %’c . % = 2

Therefore, K. = 1?;2//2255 = 16—6 = 2.666
Question7
AtT(K), K¢ value for

AO5(g) + BOs(g) = AO;3(g) + BO(g) is 16 . In a closed 1 L flask,
one mole each of AO,, BOy, AO3 and BO are taken and heated to
T( K).

What is the concentration (in molL. ! ) of AOj3 at equilibrium?
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Options:
A.
0.4

B.

0.6

C.

1.6

D.
1.4

Answer: C

Solution:

We are given these starting amounts:

[AO2] = 1 mol/L [BO2] = 1 mol/L [AO3] = 1 mol/L [BO] = 1 mol/LK, = 16

We need to find the equilibrium concentration of AQOs3.

Step 1: Write the reaction equation.

AOs (g) + BO2 (g) = AOs (g) + BO (g)

Step 2: Set up an ICE (Initial, Change, Equilibrium) table.

At the start (initial):
[AO2] = 1,[BO2] =1, [A03] =1, [BO] =1

Let x be the amount that reacts.

. . AO2 BO, AOs3 BO
Change in concentrations:
—T —T +xr +x

At equilibrium:
[AOz] =1—-—z
[BOQ] =1—z
[AO;] =1+
[BO|=1+=x

Step 3: Write the equilibrium expression and solve for .

=X
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_ JAOs3)[BO] _ (14=z)(1+z)
Ke = 110,150y = oo — 6

Take the square root of both sides: }f; =14

Solve for z:

1+z=4(1-2)

l1+z=4—-4=
l+zx+4zx =4
1+5z=4
o = 3
z=0.6

Step 4: Find the equilibrium concentration of AO;.

[AO3] =142 =1+0.6 = 1.6 mol/L

Question8

At 298 K , the value of K. for the following reaction is x mol L.

What is the approximate Kp value for this reaction?

(R _ 0.082 L atm mol > K_l)
A204( g) = 2A02( g)

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

24.4x

122z
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Answer: A

Solution:

Given reaction:

A304(g) = 2A04(g)

At 298 K, the equilibrium constant in concentration units is X, = z mol L',
We need to find the approximate value of Kp.

Relation between K p and K

For a gaseous reaction:

Kp = K¢(RT)A"

where

An = (moles of gaseous products) — (moles of gaseous reactants)

Step 1: Determine An

Moles of gaseous products = 2
Moles of gaseous reactants = 1
=An=2-1=+1

Step 2: Substitute into the relation
Kp = Ko(RT)! = K¢(RT)
Step 3: Plug in the given values

AtT = 298K,

R =0.082Latmmol 'K!

RT = 0.082 x 298 = 24.4L atm mol *
Step 4: Therefore,
Kp=Kc x 24.4

Final Answer: Option A — 24.4z
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Question9
At 293 K, A,G" for the following reaction is 165.469 kJ mol .

20,(g) — O3(g)

What is the equilibrium constant for this reaction?

(R — 83 J mol K_l)

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

10%

B.

10~

C.

5x 1077

D.

5 x 10727

Answer: B

Solution:

Gibbs free energy is given by

AG°=—-RTIh K
AG°
RT
—165.4

65.469 ~ —66.8

8.3 x 298
K=e58x975x1030 ~10"%

= InhK=-

InK =

So, K =~ 1072
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Question10
The following equilibrium is established at STP.
Bs(g) = 2B(g)

Atoms of B occupy 20% of total volume at STP. The total pressure of
the system is 1 bar. What is its K, ? ( STP volume = 22.7 L)

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

0.05

B.

0.1

C.

0.5

D.

0.025

Answer: A

Solution:

Volume occupied by B atom = 20% of total volume

=20% 0of22.7L = 4.54 LL
Remaining volume = (22.7 — 4.54)L
=18.16 L

Mole fraction of B = xp = ‘21'2—5_‘; =0.2

Mole fraction of By = xp, = % =0.8
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Partial pressure of B = pp = 0.2 x 1 = 0.2 bar
Partial pressure of

By =pp, = 0.8 x 1= 0.8Dbar
py 022 0.04
pg, 08 0.8

K, = = 0.05

Questionll

At 300 K, K¢ for the reaction.A;B5(g) = As(g) + Ba(g)is
100 mol L', What is its K p (in atm ) at the same temperature ?

(R — 0.082 L atm mol . K‘l)

AP EAPCET 2024 - 23th May Morning Shift
Options:

A. 100

B. 2460

C. 4.06

D. 246

Answer: B
Solution:

To determine K, for the reaction AsBa(g) = A2(g) + B2(g) at 300 K, we are provided with the following
information:

Equilibrium constant K¢ = 100 mol L ™"

Temperature 7' = 300 K

Gas constant R = 0.082 L atm mol 'K ™

The relationship between K¢ and K, is given by the equation:
K, = K¢(RT) An

Where An is the change in the number of moles of gas, calculated as the difference between the total moles
of gaseous products and reactants:

An = moles of products — moles of reactants =2 — 1 =1
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Now, substituting these values into the formula:
K, =100 x (0.082 x 300)1
K, =100 x 24.6 = 2460 atm

Thus, the value of K, for the reaction at 300 K is 2460 atm.

Question12
At equilibrium of the reaction,
A(g) + Ba(g) = 24B(g)

The concentrations of A5, B> and AB respectively are
15 x 1073M, 2.1 x 1073M, and 1.4 x 10~3M in a sealed vessel at 800
K . What will be K, for the decomposition of AB at same

temperature ?

AP EAPCET 2024 - 22th May Morning Shift
Options:

A. 0.62

B. 1.6

C.0.44

D.2.27

Answer: B

Solution:

To find the equilibrium constant K, for the decomposition of AB at 800 K, follow these steps:
Given Equilibrium Reaction:

As(g) + Ba(g) = 2AB(g)

Concentrations at Equilibrium:

[A3] = 1.5 x 10*M
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[B2] =2.1x1073M
[AB] = 1.4 x 10*M
Decomposition Reaction:
2AB(g) = A2(g) + Bz(9)

Expression for K :

_ [49][Bs]
Ky = “ipe
Calculation:

Substitute the concentration values into the expression for Ky:

(1.5x107%)(2.1x103)

K, =

(1.4x107%)2
Calculate:
_ (L5x2.1)x10°6
KP_ 1.96x10°6

_ 3.15x10°S
Ky = 1.96x10°°

K,=16

Thus, the value of K, for the decomposition of AB at 800 K is 1.6.

Question13

15 moles of H, and 5.2 moles of I, are mixed and allowed to attain
equilibrium at 773 K . At equilibrium, the number of moles of HI is
found to be 10 . The equilibrium constant for the dissociation of HI
is

AP EAPCET 2024 - 21th May Evening Shift
Options:

A.2x102

B. 50

C.2x107"

D.5.0

Answer: B
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Solution:

Given the reaction:

H, + I, = 2HI

Initial Conditions:

At t = 0, the initial concentrations of the reactants are:

H> — 15 moles

I> = 5.2 moles

At Equilibrium:

It is given that the number of moles of HI at equilibrium is 10.
Since the balanced equation shows that 2 moles of HI are formed per mole of reactants, we can set:
2x = 10, thus = 5 moles

Therefore, at equilibrium:

Hs = 15— 5 = 10 moles

I = 5.2 -5 = 0.2 moles

Calculating the Equilibrium Constant:

The equilibrium constant (K ¢) for the dissociation of HI is calculated by:

Ko = [HI*

- [H[Ly]
Plugging in the equilibrium concentrations:

(10)?
K¢ = o0z — 20

Therefore, the equilibrium constant for the dissociation of HI is 50.

Question14

K¢ for the reaction,
T(K)
Ay(g) = Bai(sg)
is 39.0. In a closed one litre flask, one mole of A,(g) was heated to

T'( K). What are the concentrations of A,(g) and Bs(g) (in mol L 1
) respectively at equilibrium?

AP EAPCET 2024 - 21th May Morning Shift
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Options:

A. 0.025,0.975
B. 0.975,0.025
C. 0.05,0.95
D. 0.02,0.98
Answer: A
Solution:
A, () =—=B,(2)
Molar conc. |-« "4

Ategu (Vol 1 L)

Ke = =39
1—«
39 —39a = o
39
[Bz]za:E:0975

Question15

At T( K), the equilibrium constant for the reaction
H,(g) + Bry(g) = 2HBr(g)

is 1.6 x 10°. If 10 bar of HBr is introduced into a sealed vessel at
T( K), the equilibrium pressure of HBr (in bar) is approximately

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.10.20
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B. 10.95
C.9.95
D. 11.95

Answer: C

Solution:

The reaction given is:
H2(g) + Bra2(g) = 2HBr(g)
The equilibrium constant K¢ is 1.6 x 10°.

When 10 bar of HBr is introduced into a sealed vessel, the equilibrium of the decomposition reaction can be
expressed as:

2HBr(g) = Hy(g) + Bra(g)
For this reverse reaction, the equilibrium constant K~ becomes:

1
Ko = 1.6x10°

Since Angy = 0, we have:

_ 1
Ky = Kc = 1.6x10°

For the decomposition:
Initial pressure of HBr = 10 bar
At equilibrium, pressure of HBr =10 — 2p

The expression for the equilibrium constant in terms of pressure is:

2

K, = (10112]0)

Equating and solving:

1 _p?

1.6x10° — (10—2p)

Solving this gives p = 0.025 bar.
Thus, the equilibrium pressure of HBr is:

puBr = 10 — 2(0.025) = 9.95 bar
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Question16

T(
K for the reaction, As(g) 4 Bz( ) is 99.0 . In a 1 L closed flask
two moles of B>(g) is heated to T'( K). What is the concentration of
Bs(g) (in molL ') at equilibrium?

AP EAPCET 2024 - 20th May Morning Shift

Options:

A.0.02

B. 1.98

C.0.198
D. 1.5

Answer: B

Solution:

The given reaction is:

T(K)
As(g9) = Bal(g)

with an equilibrium constant K¢ = 99.

We are interested in finding the equilibrium concentration of Bz (g) when starting with 2 moles of B2(g) in a
1 L flask. This is effectively the reverse of the initial reaction:

T(K)
By(g) = Aa(g)

For this reverse reaction, the equilibrium constant is:

Initially, at ¢ = 0, the concentration of By is:

[B2] = 2mol/L

At equilibrium, let a be the degree of dissociation of Bz into As. Thus, the concentrations become:
[B2] =2 — 2«

[A2] =

Using the expression for the reverse reaction:

K — A _ 20 1
C =B ~— 2-2a — 99

Solving for o
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20 __ 1
2—2a 99

=20 x99 =2 -2«
= 198a =2 — 2«
= 200 = 2

= a = w5 = 0.01

Therefore, the equilibrium concentration of By is:

[Baleg =2 — 2 % 0.01 = 1.98 mol/L

Question17

K. for the following reaction is 99.0

T(K)
As(g) = Bs(g)

In a one litre flask, 2 moles of A, was heated to 7'( K) and the above
equilibrium is reached. The concentration at equilibrium of A, and
Bj are C (A,) and C; (B;) respectively. Now, one mole of A, was
added to flask and heated to T'( K) to established the equilibrium
again. The concentration of A, and B, are C5 (A5) and Cy (B>)
respectively. what is the value of C5 (A3) in molL. ! ?

AP EAPCET 2024 - 19th May Evening Shift
Options:

A.1.98

B. 0.01

C.0.03

D.2.97

Answer: C

Solution:
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1. Initial Equilibrium
We start with 2 moles of A5 in a 1 L flask, so the initial concentration of Ao is 2 M.

Let 'x' be the change in concentration of Az as it converts to By at equilibrium.

Ay(g) = Bal(g)

Initial 2 0
Change - +x
Equilibrium 2 -z x

The equilibrium constant K is given by:

K,=281 = -2 — 990

Solving for x:

=992 — )
Tz =198 — 99z
100z = 198

z =198

So, at the first equilibrium:
Ci(4A3)=2—2=2-1.98=0.02M
Cz(Bz) = =198M

2. Adding More A, and Re-establishing Equilibrium

Now, we add 1 mole of A, to the flask. The concentration of A3 becomes 0.02 + 1 = 1.02 M. The
concentration of By remains 1.98 M.

Let 'y' be the change in concentration of A, as it converts to B to reach the new equilibrium.

Ay(g9) = Bs(g)
Initial 1.02 1.98

Change -y +y
Equilibrium 1.02 -y 198+ y

The equilibrium constant K, remains the same:

_ [Bs] __ 1984y
K. = 4] — 1.02—Z =99.0

Solving for y:

1.98 +y = 99(1.02 — y)
1.98 +y = 100.98 — 99y
100y = 99

y=0.99

So, at the second equilibrium:
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C3(A45) =1.02—y=1.02—-0.99 =0.03M

Cy(Bs) =1.98+y=1.98+0.99 =2.97M

Therefore, the concentration of A, at the new equilibrium, C3(A,), is 0.03 M.
Answer:

Option C is the correct answer: 0.03

Question18

AtT(K), K. for the reaction A,(g) = Bs(g) is 99.0 . Two moles of
A, (s) was heated to T( K) in a 1 L. closed flask to reach the above
equilibrium. What are the concentrations (in mol L1 ) of A5(g) and
Bs(g) respectively at equilibrium?

AP EAPCET 2024 - 18th May Morning Shift
Options:

A.1,86,0.0187

B. 1.98,0.02

C.0.0187,1, 86

D. 0.02,1.98

Answer: D

Solution:

To analyze the equilibrium concentrations for the reaction Az(g) = Ba(g), where the equilibrium constant
K. at temperature T'(K) is 99.0, follow these steps:

Given:
K.=99.0
Initial moles of As: 2 moles

Volume of the flask: 1 L
Calculation:

Initial Conditions and Definition:
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Since the reaction starts with 2 moles of A3(s) which sublimes to Az (g), the initial concentration of A is 2
mol/L (as the flask is 1 L in volume).

Setting up the Equilibrium Expression:

For the equilibrium constant expression:

K. — 1B

¢ [4)]

Let the concentration of B> at equilibrium be « mol/L. Therefore, the concentration of As becomes (2 — )
mol/L at equilibrium.

Solving the Equilibrium Equation:

Substitute the equilibrium values into the K. expression:

99 = =

Solving for z:

9(2—z)==
198 - 99z =z
198 = 100z

x =1.98

Thus, the concentration of By is [Bs] = 1.98 mol/L.
Finding the Concentration of A,:

Calculate [A,] using the expression 2 — x:

[As] =2 —1.98 = 0.02 mol/L

Conclusion:

The concentrations at equilibrium are:
[A2] = 0.02mol/L

[Bs] = 1.98 mol/L

Question19

At 27°C, the degree of dissociation of weak acid (HA ) in its 0.5 M
aqueous solution is 1%. Its K, value is approximately

AP EAPCET 2024 - 18th May Morning Shift

Options:
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A.5x 1076
B.5x 107
C.5x 1076
D.5x 1078

Answer: B

Solution:

Let's work through the problem step by step.
The dissociation of the weak acid is given by:
HA=H" +A".

The initial concentration of HA is 0.5 M. With a degree of dissociation, « = 0.01 (or 1%), the equilibrium
concentrations are:

[HA] = 0.5(1 - 0.01) = 0.5 x 0.99 = 0.495 M
[H'] = 0.5 x 0.01 = 0.005 M
[A]=0.005 M

The acid dissociation constant, K ,, is defined as:

H A
K= B2

Substitute the equilibrium concentrations:

K — (0.005)(0.005)  0.000025
a = 0.495 = T 0495 *

Simplifying the expression:
K,~5x107°.
Thus, the approximate value of K, (or K, as referenced) is 5 x 107°.

The correct option is Option B.

Question20

At 500 K, for the reaction Ny ( g) + 3Hs( g) = 2NH;3( g), the K, is
0.036 atm . What i its K¢ in L2 mol ! ? (R — 0.082 L? atom

mol ! K_l).
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Options:

A.2.1x10*

B.2.1x107°

C. 60.5

D. 605

Answer: C
Solution:

At 500 K, for the reaction

N2( g) + 3Ha( g) = 2NH3( g)

the equilibrium constant K, is 0.036 atm 2. To find the equilibrium constant K in L2 mol ™', given that

the gas constant R is 0.082 L atm mol " K, we utilize the relationship between K. p and K. The formula
is:

K, = Kc¢(RT)A"

For this reaction:

N2(g) + 3Hz(g) = 2NH;(g)

The change in moles of gas, An, is calculated as follows:

An = (moles of products) — (moles of reactants) =2 — (3+1) =2 —4 = -2
Given that:

K, = 0.036 (provided)

We can now use the relationship to find K¢:

0.036 = K(0.082 x 500) 2

Solving for K gives us:

Ko = T%F = 60.516 L* mol >
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Question21

The formation of ammonia from its constituent elements is an
exothermic reaction. The effect of increased temperature on the
reaction equilibrium is

AP EAPCET 2022 - 4th July Morning Shift
Options:

A. the rate of the forward reaction becomes zero.

B. no effect of temperature.

C. forward reaction is favoured

D. backward reaction is favoured

Answer: D
Solution:

3Hs(g) + Na(g) = 2NH;(g); AH = +ve,

As the formation of ammonia from its constituent elements is an exothermic reaction. Thus, energy is
released during the reaction. So, on increasing the temperature, the reaction is favoured in backward
direction. As per Le-Chatelier's principle, change made in one direction/site is opposed by movement of
reaction in opposite direction.

Question22

At 60°C, dinitrogen tetroxide is dissociated. Find it's standard free
energy change at this temperature and one atmosphere. [Given
log1.33 = 0.1239]

AP EAPCET 2021 - 20th August Morning Shift
Options:

A. —650 J mol !
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B. —830 J mol !
C. —790 J mol ™}

D. —875J mol !

Answer: C

Solution:

NLOyly) ~—— 2ZNO,ig)

Initially I miol 0 mol

At cquilibriume {1 - 0.5) mol 2 x (5 mol

Total number of moles = 0.5 +1 = 1.5 mol

.5 1
= — X 1latm = — atm
PN.04 = 775 3

1 2
= — xlatm=— atm
Pno, = 774 3

According to law of chemical equilibrium

o |ro

)2
) = 1.33 atm

_ pNO» _ |
Kp = tnor = 7

o]

We know,

AGY = —2.303RTlog K, ...... (i)

Substituting value in Eq. (1), we get

AGY = —2.303 x 0.082JK ! mol ! x 333 K

= —7.79 atm litre

1 atm litre = 101.32500 joules
—7.79 atm litre = —7.79 x 101.32 joules

— —789.2 Jmol ! ~ —790 J mol *

Question23

Le-Chatelier's principle is not applicable to

AP EAPCET 2021 - 20th August Morning Shift
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Options:
A.H,(g) + I5(g) = 2HI(g)

B. Fe(s) + S(s) = FeS(s)

C. Na(g) + 3Hy(g) = 2NH3(g)
D. Ny(g) + O2(g) = 2NO(g)

Answer: B

Solution:

Le-Chatelier principle is not applicable to pure solids and liquids because of the reason that they experience
negligible change in concentration during chemical equilibrium which means that adding or removing a solid
form system at equilibrium has no effect on equilibrium.

Fe(s) + S(s) = FeS(s) is in solid equilibrium phase, hence Le-Chatelier principle is not applicable.

Question24

Using the data provided, find the value of equilibrium constant for
the following reaction at 298 K and 1 atm pressure.

NO(g) +  Os(g) =NOs(g)

AHY[NO(g)] = 90.4 kJ mol
AHY [NOs(g)] = 32.48 kJ mol
ASYat 298 K = —70.8 JK " mol

[antilog(0.50) = 3162 ]

AP EAPCET 2021 - 19th August Evening Shift
Options:
A.3.162 x 10*

B.3.162 x 104
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C. 3.162 x 10°
D. 3.162 x 107

Answer: C

Solution:

NO(g) + 504(g) = NO,(g)
Given, A fH°[NO(g)] = 90.4 kJ mol

AfH° [NOy(g)] = 32.48 kJ mol "

AH° = XAH"® product — XA ;H°(NO)
— 3248 — 90.4

= —57.92kJ mol

We know that,
Standard Gibb's free energy, AG° = AH® — TAS®

— —57.92 — 298 x (—70.8)
= —57.92 4 21.098 = —36.82 kJ/mol
= —38.82 x 10® J/mol

We also know, AG® = —2.303RT log K,
Here, K., = Equilibrium constant

—36.82 x 10° = —2303 x 8.314 x 298 x log K,
36.82

5.70584
log Keq = 0.501
K., = antilog 0.501

—3.162 x 10°

log Koq =

=X
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Question235

Standard entropies of X5, Y5 and XY; are 60, 40 and 50JK ! mol "’
respectively. At what temperature, the following reaction will be at
equilibrium? [given: AHY = —30 kJ]

1 X+ 3Y, = XY;3

AP EAPCET 2021 - 19th August Morning Shift

Options:

A. 500K

B. 750 K

C. 1000 K

D. 1250 K

Answer: B

Solution:

1 3
§X2 + EYQ = XYg;AH = —-30kJ

AS reaction = § AS product - E AS reactant
i=1

X9+ 3Y, = 2XY3
AScaction =2x50—3x40—-1x60

= —80JK ! mol !
Using Gibb's free energy, AG = AH — TAS

AG =0
0=AH —TAS = AH = TAS
1000 x (—60) = T x (—80) = T = 750 K.
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Question26

For the reaction SO»(g) + 502(g) = SO3(g), the percentage yield

of product at different pressure is shown in the figure. Then, which
among the following is true?

[SO;3] P3
yield Do
P

7_ >

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. Pressure has no effect

B.p1 <p2 <p3

C.p1 > p2 > p3

D.p1 =ps =p3s #0

Answer: C

Solution:

SO, + $0,(g) = SOs(g)

The above equilibrium reaction is exothermic reaction. When pressure is lowered, the forward reaction is
favoured.

On going from p; to p3 yield of SOj3 is increasing because lower pressure favours forward reaction.
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.41\
[SO;]
yield P3
T P2
P
-

Question27

Which among the following denotes the correct relationship between
K, and K_ for the reaction, 2A(g) = B(g) + C(g)

AP EAPCET 2021 - 19th August Morning Shift
Options:

A K,> K,

B.K. > K,

C. K. = (K,)

D. K, = K,

Answer: D

Solution:

The relationship between K, and K. is
K, = K. RT)" ... (i)

Here, An = (number of moles of product of gas) — (number of moles of reactant of gas)
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K, = equilibrium constant at constant pressure

K. = equilibrium constant at constant concentration
R = rate constant

2A(g) = B(g) + C(9g)

The value of Anis=2—-2=0

Put value of An in Eq. (i) we get,

K, =Kc(RT)’ = [K, = K(]
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