chemistry worksheet

Lechatelier'S Principle

1 For areaction at equilibrium, which change can
increase the rates of the forward and reverse
reactions?
(1) adecrease in the concentration of the reactants
(2) adecrease in the surface area of the products
(3) anincrease in the temperature of the system
(4) an increase in the activation energy of the
forward reaction

2 Which term identifies afactor that will shift a

chemical equilibrium?
(1) atomic radius
(2) catalyst

(3) decay mode
(4) temperature

3 Given the equation representing a system at
equilibrium:
H,0
ApClis) === Ag™iaq) + Cl (aqg)
When the concentration of Cl~(aq) isincreased,
the concentration of Ag*(aq)
(1) decreases, and the amount of AgCI(s)
Increases
(2) decreases, and the amount of AgCI(s)
decreases
(3) increases, and the amount of AgCI(s) increases
(4) increases, and the amount of AgCI(s)
decreases

Given the equation representing a reaction at
equilibrium:

2S0,(g) + O(g) = 2S05(g) + heat

Which change causes the equilibrium to shift to
the right?

(1) adding a catalyst

(2) adding more O,(g)

(3) decreasing the pressure

(4) increasing the temperature

5 Given the equation representing a system at

equilibrium:
H0
KMNO,(s) + energy = K" (ag) + MO, (aq)

Which change causes the equilibrium to shift?
(2) increasing pressure

(2) increasing temperature

(3) adding anaoble gas

(4) adding a catalyst

Given the eguation representing a chemical
reaction at equilibrium in a sealed, rigid container:

H2(9) + 15(g) + energy = 2HI(g)

When the concentration of H,(g) isincreased by

adding more hydrogen gas to the container at

constant temperature, the equilibrium shifts

(2) to theright, and the concentration of HI(Q)
decreases

(2) to theright, and the concentration of HI(Q)
increases

(3) to the left, and the concentration of HI(g)
decreases

(4) to the left, and the concentration of HI(g)
increases

Given the eguation representing a system at
equilibrium:

PCl5(g) + energy = PCl3(g) + Clx(g)

Which change will cause the equilibrium to shift
to theright?

(1) adding a catalyst

(2) adding more PCl5(Q)

(3) increasing the pressure

(4) increasing the temperature
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Base your answers to questions 8 on the information below.

Severa steps are involved in the industrial production of sulfuric acid. One step involves the oxidation
of sulfur dioxide gasto form sulfur trioxide gas. A catalyst is used to increase the rate of production of
sulfur trioxide gas. In arigid cylinder with a movable piston, this reaction reaches equilibrium, as
represented by the equation below.

2S0,(g) + O,(g) = 2S04(g) + 392 kJ

8 State, in terms of the concentration of SO5(g), what occurs when more O,(g) is added to the
reaction at equilibrium.

Base your answers to questions 9 on the information below and on your knowledge of chemistry.

Common household bleach is an aqueous solution containing hypochlorite ions. A closed container of
bleach is an equilibrium system represented by the equation below.

Cl,y(g) + 20H7(aqg) = CIO(ag) + Cl~(aqg) + H,0O(¢)

9 Explain why the container must be closed to maintain equilibrium.

Base your answers to questions 10 on the information below and on your knowledge of chemistry.

A student makes an aqueous solution of lactic acid. A formulafor one form of lactic acid is shown
below.

The solution is placed in a sealed flask to be used in alaboratory investigation. The equation below
represents the lactic acid equilibrium system in the flask.

CH ;CHOHCOOH (ag) H* {aq) + CH;CHOHCOOr (ag)
lactic acid |actate ion

10 Explain, interms of LeChatelier’s principle, why increasing the concentration of H*(aq)
Increases the concentration of lactic acid.

Base your answers to questions 11 on the information below and on your knowledge of chemistry.

Nitrogen dioxide, NO,, isadark brown gasthat is used to make nitric acid and to bleach flour.
Nitrogen dioxide has a boiling point of 294 K at 101.3 kPa. In arigid cylinder with a movable piston,
nitrogen dioxide can be in equilibrium with colorless dinitrogen tetroxide, N,O,. This equilibriumis
represented by the equation below.

2NO,(g) = N,0,(g) + 58 kJ
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11 State one stress, other than adding or removing NO,(g) or N,O,(g), that would increase the
amount of the dark brown gas.

Base your answers to questions 12 on the information below and on your knowledge of chemistry.

The balanced equation below represents the reaction between a 5.0-gram sample of zinc metal and a
0.5 M solution of hydrochloric acid. The reaction takes place in an open test tube at 298 K and 1 atmin a
laboratory activity.

Zn(s) + 2HCl(aq) —» Hy(g) + ZnCl,(aq) + energy

12 Explain why this reaction will not reach equilibrium.

Base your answers to questions 13 on the information below and on your knowledge of chemistry.

In alaboratory apparatus, a sample of lead(l1) oxide reacts with hydrogen gas at high temperature. The
products of this reaction are liquid lead and water vapor. As the reaction proceeds, water vapor and excess
hydrogen gas |eave the glass tube. The diagram and balanced equation below represent this reaction.

Glass_ tubs
e i ]
H.(g) — —— & and
H.(g)
B e -~uu
PbO(s) Pbig)

———Laboratory burner

N
PbOis) + H,(g) + heat —= Pbif) + HO(g)

13 Explain why the reaction that occursin this glass tube can not reach equilibrium.

Base your answers to questions 14 on the information below and on your knowledge of chemistry.

The equation below represents an equilibrium system of SO,(g), Ox(g), and SO5(g). The reaction can
be catalyzed by vanadium or platinum.

2S0,(g) + O,(g) = 2S04(g) + energy

14 State how the equilibrium shifts when SO5(g) is removed from the system.
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Base your answers to questions 15 on the information below and on your knowledge of chemistry.

Stamping an identification number into the steel frame of a bicycle compresses the crystal structure of
the metal. If the number isfiled off, there are scientific ways to revea the number.

One method isto apply aqueous copper(l1) chloride to the number area. The Cu?* ions react with some
iron atoms in the steel frame, producing copper atoms that show the pattern of the number. The ionic
eguation below represents this reaction.

Fe(s) + Cu?*(ag) — Fe**(aq) + Cu(s)

Another method is to apply hydrochloric acid to the number area. The acid reacts with the iron,
producing bubbles of hydrogen gas. The bubbles form faster where the metal was compressed, so the
number becomes visible. The equation below represents this reaction.

2HCI(aq) + Fe(s) - FeCly(aq) + Hy(9)

15 Describe one change in the HCI(aqg) that will increase the rate at which hydrogen bubbles are
produced when the acid is applied to the steel frame.
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8 Allow 1 credit. Acceptable responses include, but are not limited to:
» The concentration of SO5(g) increases.

9 Allow 1 credit. Acceptable responses include, but are not limited to:
» The container must be closed so that no matter can enter or leave, thus disturbing the equilibrium.
« If the container is open, Cl, gas escapes.
» to keep the concentrations of the reactants and products constant

10 Allow 1 credit. Acceptable responses include, but are not limited to:
» Thestress of adding H* ions shifts the equilibrium to the left, producing more lactic acid.
* Increasing the concentration of H*(aq) favors the reverse reaction.
* MoreH* ions collide with lactate ions, shifting the equilibrium left.

11 Allow 1 credit. Acceptable responses include, but are not limited to:
* Increase the temperature.
* Add heat.
» Decrease the pressure.
* Increase the volume.

12 Allow 1 credit. Acceptable responses include, but are not limited to:
» TheH,(g) can leave the open test tube.
* Thereaction isdriven to completion because agasis released.
* Reaction not reversible.

13 Allow 1 credit. Acceptable responses include, but are not limited to:
» Theglasstubeisnot aclosed system.
» Gases are entering and leaving the system.

14 Allow 1 credit. Acceptable responses include, but are not limited to:
» The equilibrium will shift to favor the formation of SOs.
» Therate of the forward reaction is greater than the rate of the reverse reaction.
» Theequilibrium will shift to favor the forward reaction.
* Theequilibrium will shift to the right.
» The concentrations of the reactants will decrease.

15 Allow 1 credit. Acceptable responses include, but are not limited to:
» Increase the concentration of the HCl(aq).
* Increase the temperature.



