CHAPTED |0

QUESTIONS

L In the equilibrium svistem
250, = Oxig! = 25Ougi - heat

the concentration of SO, may be increased by
creasing the concentration ot SO, (2) decre-asing the
concentration ‘of SO, 3 increasing the tembera-
ture -4 decreasiig the concentration of O,

2. Given the reaction at constant temperat;.xre:

COz!i’ = CO: gl

increases,
t1Vincreases

t1}in-

As  pressure
presant

the amount

of COyg
121 decreasey

3! remains the
Ndlige

3. Given the reaction at equilibrium:
H;ng)- = Clytg) 2 2HClig) ~ heat

The equilibrium will shift to the left when there is an
increase in (1) temperature (2) pressure (3) H,
concentration (4) Cl; concentration

4. Given the reaction at equilibrium:

Al(g) + Big> == Cl(g) + Dig)

At constant temperature and pressure. an increase in
the concentration of A(g) causes {1)an increase in the
concentration of B(g) (2) a decrease 1n the concen-
tration of B(g) (3) a decrease in the concentration of
Cig) *(4) a decrease in the concentratio;, of D(g)

5. Givén the reaction at equilibrium.

Ha(g) + Claig) = 2HCl:¢

The equilibrium will shift to the right when there is
an increase in (1) temperature (2) pressure (3)
concentration of Hy(g) (4) concentration -of HCl(g)
% 6. Given the equilibrium:

= heat

AgClis) = Ag~(aq) + Cl™(aq)

The addition of XC! to this system will cause a shift
in the equilibrium to the (1) left, and the concentra-
Hon of AgTiag) ions will increase (2 right, and the
-wiwentration of Ag~taq) ions will increase (3) lett,
«id the concentration of AgT(aq) ions wili de-
crease :4) right. and the concentration of A v
fons will decrease

7. Which of the following equilibrium sy stems at con-
stant temperature will shift to the right if the pressure
i~ increased -

<Haigh - Ongi = 2H,0(g

{

2 250:.:5_2! = 2503(g! he O;(z)

3 ANOigl = N:gh - Oyg

41 2C0u1g) == 2COIg) + Oyg)

5. For a system at equilibrium. a catalvst (1) in-
‘reases the rate of forward reaction only  (2) increases

he rate of reverse reaction onlv

: (31 increases the
ates of forward and reverse reaction

_ . s equally (4! in-
reases the activation energy
. In the Haber process.
Naig) + 3Hpigl = 2NHjyig) + 22 kcal
larger vield of NHj is obtained when (1) tempera-

ire and pressure are decreased 3 temperature and
fessure are increased - (3) temperature is increased

nd pressure is decreased (1) temperature is de-
PasAad and nracciimn e im0

Lo Which vshe carrectejuiTrum =aisges, nn

tatiowing 2y stem’

Ag) + Bigl = Cig ~ Digs

.. _ crol

(1)K = [C][D] (2K = (Al [B]
. _[c] - (D] K= B8]
B K = T K =TT

2. Which is the correct equilibrium expression for the
following system?

Halg) + [z(g)_z'. 2HItg)

o _[HIP? o _HI®
WK = 2K = maan
_ (Hall] e [HIP
B K = T WK =

3. Which is the correct equilibrium expression for the
following system?

2A(g) + B(s) = 3C(g)

__[cp 5k = €I
(LK = m 2)K = NG

_[cp _ _lcP?
3K = [A]Z + (B] hK = (2A](B]

4. For the equilibrium system
Ha(g) + 10:(g) = H,0(g) + heat

the value of the equilibrium constant can be changed
by (1) changing the pressure (2) changing the tem-
perature (3) adding more O (4) adding a catalyst
5. When a system is at equilibrium, the concentra-
tions of the reactants (1) increase (2) decrease (3)
remain the same

K 6. For the solubility equilibrium system

AgCl(s) # Ag~(aq) + Cl~(aq)

the equilibrium constant will change when there is an
increase in the (1) concentration of Ag™ ions (2)
pressure (3) concentration of Cl~ ions (4)
temperature ] Ea

7. In any chemical system that has reached equilib-
rium (1) the forward reaction stops .{3}the reverse
reaction stops  (3) the concentrations of products and
reactants are equal (4) the rates of the forward and
reverse reactions are equal

8. Which pair represents the substances formed in the
reverse reaction for the equilibrium expression

- LXKifY]

(Al(B]

(l)Aand B (2)Aand X (3)BandY ) Xand Y
¥ 9. Based on Reference Table M (see page-109),
at 25°C, which salt is less soluble than AgBr? (1)
L.iQCO; (2) .-\.gCl (3) BaSO.; {4) PbCO:\ _
¢ 10. Based on Reference Table M (see page 109),
in a sdturated solution of PbCrQy at 1 atmosphere and
298 K, the product of [Pb?*] and [CrO43~] is equal
to (1)2.8 x 10713 (2013 x10°7 (1.8 x 10 (4)
1.8 x 10°7

K

Which is the-sulubility product constant

:ssion for the following system?

1.
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%k 16. Based on Reference Table M (see page 109),

which salt forms a saturated solution that is most di-
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(3) CaS0, 1) PHCrO,

(1) AgCl  (2) BaSO;,
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QUESTIONS

A solution in which equilibrium extsts between undissolved and
dissolved solute is always

{Le-aturated  (2) vnsaturated  (3) dilute  (4) concentrated
A liquid in a stoppered flask is allowed to stand at constant
temperature until the liquid level in the flask remains constant.
Which condition then exists in the flask? (1) Only liquid is

evaporating. (2) Only vapor is condensing (3) The rate of

condensation is greater than the rate of evaporation. (4) The rate
of condensation is equal to the rate of evaporation.

A flask at 25°C is partially filled with water and stoppered. After
a period of time the water level remained constant. Which

relationship best explains this observation?

(1) The rate of condensation exceeds the rate of evaporation.
(2) The-rates of condensation and evaporation are both zero.
(3) The rate of evaporation exceeds the rate of condensation.
(4) The rate of evaporation equals the rate of condensation.
Given the equation:

Hy(g) + I,(8) 2 2HI(g)

Which statement is always true when this reaction has reached

chemical equilibrium? (1) [ H,] x {I,] > [HI].

(2) [H,] x [1,] < [HI]l (3) [H,), [1,], and [HI] are all equal.

(4) [H,], [1,], and [HI] remain constant.

Given the reaction:
HC,H,0,(aq) + H,0 2 H;0'(aq) + C,H,0, (aq)

When the reaction reaches a state of equilibrium, the concentra-
tions of the reactants (1) are less than the concentrations of the
products (2) are equal to the concentrations of the products

(3) begin decreasing (4) become constant

(4) adding a catalyst to the reaction mixture

Given the system CO,(s) 2CO,(g) it equilibrium. As the
pressure increases at constant temperature, the amount of CO,(g)
will (1) decrease (2) increase (3) remain the same

Which system at equilibrium will shift to the right when the
pressure is increased?
H,0

(1 NaCl(s) 2 Na' (aq) ¢

H,0
(2y C,HOH () o C,H,OH (ag}"

H,0
(3) NH(g) 2 NH,(aq)

H,0
(4 CH,0,(s) 2 CH,,04(aq
13. Given the system
205(g) =-30(g)  (Keq = 2.3 x 102)

At equilibrium, the concentrations of O; and O,

Which change would most likely increase the rate of a chemical
reaction? (1) decreasing a reactant’s concentration (2) decreasing
a reaclant’s surface area (3) cooling the reaction mixture

13.

14.

16.

17.

18.

9.

10.

1.

3

Given the <alution at equilibrium

BaSO(s) o Ba"'(aq) + SOJ"'(aq)

The K,, of BaSO,(s) at 25°C is 1.08 x 10™". Which change wi
affect the K, value? (1) increasing the [Ba™| (2) increasing tt
(SO, (B increasing the pressure (4) increasing the temperatu
What effect does the addition of a catalyst have on a chemic
reaction at equilibrium? (1) It increases the rate of the forwa
reaction. only (2) Itincreases the rate ofithe reverse reaction, oni
(3) It increases the rate of both the forw -

ard and reverse reaction
(4) It decreases the rate of hoth the forw

ard and reverse reaction

At which temperature can water contain the most dissolve

OXygen at a pressure of | atomsphere? (1) [0.°C (2) 20.°

(3)30.°C (4) 40.°C

The reaction:

Ra(NO,),(aq) + Na,50,(aq) — 2NaNO(aq) + BaSO,(s) goes

completion because a ( 1) gas is formed (2) precipitate is forme

(3) nonionized product is formed (4) soluble salt is formed
Consider the following reaction:

A(g) +2B(g) 2 C(g) + heat

The reaction is carried out in a hi gh-pressure container at

constant temperature. The initial concentration of 4 is

1.0 moleliter. At equilibrium, the concentration of C is

.25 mole/liter. '
The concentration of A at equilibrium in moles per liter js
() 1.0 (2)0.75 (3)0.50 (4)025 . '
According to Reference Table D, a temperature change from 10°
to 30°C would have the least effect on the solubility of
(3 NaCl (2)KCIO, (3) NH, (4)s0,
According to Reference Table D, which is the best description «
the system prepared by dissolving 30 grams of NH;(g) in 100 gran
of water at 20°C? (1) a saturated solution of NH, with no exce:
NHy(g) (2) a saturated solution of NH, in contact with exce:
NH,(g) (3) an unsaturated solution of NH; with no excess NH,(;
(4) an unsaturated solution of NH, in contact with excess NH,(g

Given the reaction at equilibrium:
/
250,(g) + Oy(g) 2 250,(g) + heat
2

The rate of the forwdidj‘eaction can be increased by adding m«
SO, because the (1) temperature will increase (2) number
molecular collisions between reactants will increase (3) reacti
will shift to the left (4) forward reaction is endothermic
Given the reaction at equilibrium:

CO(g) + $0,(g1 2 CO,g) + 67.7 keal

As the temperature increases, the rate of the forward reacti
(1) decreases (2) increases (3) remains the same

The diagram below shows a bottle containing NH,(g) dissolved
water. How can the equilibrium NH,(g) 2 NH,(aq) be reache

(1Y Add mnre water (2) Add more NH.(g) (3) Cool the conte:
(4) Stopper the bottle .

L.



