[bookmark: _GoBack]IB 6 HL 1 P1 16w to 08s 45Pgs
All Higher Level topics have been combined with their respective Standard Level equivalent, so in HL topic 2 revision resources there will be topics 2 and 12. 
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All topics ranked according to their impact on your final grade using exam papers from 1999 to 2016
	Topic
	Option
	10
	N.ofSci
	8
	4
	5
	9
	6
	1
	3
	7
	2
	11

	Rank
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	14

	% of IB Grade
	16.6
	8.4
	7.4
	6.5
	6.3
	6.3
	5.8
	5.0
	4.1
	4.0
	3.1
	2.5
	1.8

	Paper 1
	
	14.0
	
	12.8
	11.5
	12.2
	9.6
	8.0
	8.4
	9.3
	3.7
	4.7
	3.4

	Paper 2 A
	
	11.1
	
	9.2
	9.3
	12.3
	9.5
	11.9
	11.8
	6.3
	6.1
	6.0
	3.2

	Paper 2 B
	
	20.0
	
	12.6
	13.2
	9.1
	12.2
	6.9
	1.6
	5.8
	6.9
	2.9
	2.9

	Paper 2 ALL
	
	15.6
	
	10.9
	11.2
	10.7
	10.8
	9.4
	6.7
	6.1
	6.5
	4.5
	3.1

	Paper 3
	69.2
	
	30.8
	
	
	
	
	
	
	
	
	
	



[image: ]
[image: ]
Standard and Higher Level components compared
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Essentially, IA has the exact same weight, the Option in HL is almost 50% more important than in SL but Topic 10 is more important in SL than HL. All other topics contribute almost equally to a SL and HL grade.
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The dark blue bars are where your final IB grade will be from: 
1. Your IA is the single most important part of your IB HL, more important than even the Option. Imagine how much time in class, at home and in revision you have or will give to topics 9, 10 and 11. Your IA, on average, will be worth more to your final grade than all those combined.
2. The Option is the most important topic for your IB grade compared to the everything else  
3. Topic 10, Organic Chemistry, is by far the most important topic for papers 1 and 2.
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All topics Covered in SL RED area and HL BLUE COLUMNS in IB Chemistry in papers 1, 2 and 3 and IA
Percentage of all WEIGHTED marks awarded for each topic from exam papers from 1999 through to winter 2016.
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18.

19.

20.

21,

Which represents the enthalpy change of hydration of the chioride ion?

A Cr(g) ™2 cr(aq)
B. Cl(g) *25 Cl'(aq)
C. %Clz(g) 22, C(aq)
D. %c\z(aq)ﬁv Cl(aq)

Which ionic compound has the largest value of lattice enthalpy?

A Mgs
B MgO
c. cabr,
D NaF

Which experimental methods could be used to observe the progress of the following reaction?
Cr,0/(aq) + 6T (aq) + 14H"(aq) > 2Cr*"(aq) + 3L,(aq) + THO ()
1. Change in colour
Il Change inmass
Il Change in electrical conductivity
A landllonly
B. landlilonly
C. Niand lilonly
D L llandil
Which statement describes the characteristics of a transition state relative to the potential energy
of the reactants and products?
A ltis an unstable species with lower potential energy.
B, Itisan unstable species with higher potential energy.
C.  ltisa stable species with lower potential energy.

D. Itisa stable species with higher potential energy.
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22, Decomposition of hydrogen peroxide in an aqueous solution proceeds as follows
2H,0,(aq) > 2H,0() + ()
The rate expression for the reaction was found to be: rate = K [H,0,]

Which graph is consistent with the given rate expression?

A B

Rate / Rate/

moldm™s™ moldm™s™

[H:0.]/ moldm™ [H0.] / moldm’

c D.

[H.0/ [H.0:1/

moldm™ moldm

Time /s Time /s

23, The rate constant, k. is commonly described by the Arthenius equation: k = Ae™
Which of the following statements are correct?

I Agreater £, value results in a smaller k value.
Il Reactions of less complex molecules usually have a greater value of A
Il The slope (gradient) of In k versus %equa\s E,

A landlionly

2]

1and I only
C. Niand il only

D. I landll
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20 Which graph shows the Maxwell-Boltzmana energy distribution of a same amount of a gas at two
temperatures, where T, is greater than T;?

A B.

Fraction of particles

with kinetic energy
Fraction of particles
with Kinetic energy

Kinetic energy Kinetic energy

Fraction of particles
with kinetic energy

with Kinetic energy

Fraction of parti

Kinetic energy Kinetic energy

21. Which changes increase the rate of this reaction. other conditions remaining constant?
CaCO(s) + 2HCI (aq) > CaCl, (aq) + H,0(1) + CO, (g)
L Using larger lumps of calcium carbonate

IL  Increasing the temperafure of the reaction mixture
L Increasing the concentration of hydrochloric acid

A TandTonly
B. TandMonly
C. TandMonly

D. LOandI
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22,

23.

‘The rate information below was obtained for the following reaction at a constant temperature.

H,0,(aq) + 2H' (ag) + 21 (ag) —> 2H,0 (1) + 1, (aq)

Initial [H,0, (aq)] | Initial [H'(ag)] Tnitial [[(aq)] | Initial rate of reaction
mol dm™ mol dm™ ‘mol dm™ moldm™s™
0.005 005 0015 131x10°
0.01 0.05 0.015 2.63x10%

001 005 003 525x10°
0.01 01 003 525x10°

What is the overall order of the reaction?

A

Entropy

entropy decreases

entropy increases

endothermic

entropy decreases

endothermic

entropy increases
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20. The graph shows a plot for a reaction with second-order kinetics. How should the axes be

labelled?
y
x

x-axis y-axis
A concentration time
B. time concentration
e: rate concentration
D. concentration rate

21, Which factors affect the rate constant, k, of a reaction?

I catalyst
Il Concentration of reactants

1. Temperature
A landllonly

B land il only

C. Nandlilonly

D. Lllandi
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19, 100cm’ of a 1.00mol dm™ solution of hydrochioric acid is added to 2.00g of small pieces of
calcium carbonate at 20°C. The volume of carbon dioxide produced against time is plotted to give
curveP.

Volume of CO, (g) /cm”
o

Time /s

Which change will produce curve Q, given that calcium carbonate is always the limiting reagent?
A Increasing the volume of the hydrochloric acid to 200cm®

B, Increasing the mass of calcium carbonate to 4.00g

C.  Increasing the concentration of the hydrochloric acid to 2.00moldm™

D.  Replacing the 2.00g of small pieces of calcium carbonate with 2.00g of larger pieces of

calcium carbonate

20. What are the units of the rate constant for a zero-order reaction?
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‘The hydrolysis of tertiary bromoalkanes with a warm dilute aqueous sodium hydroxide solution

proceeds by a two-step S,,1 mechanism.

Stepl:  R-Br—R +Br
Stepll:  R*+OH —R-OH

Which description of this reaction is consistent with the above information?

stepl Step il Rate expression
A fast slow rate = k[R-Br]
B slow fast rate = k[R-Br]
c fast slow rate = k[R-BrJ[OHT]
D slow fast rate = k[R-BrJ[OHT]

Which combination of temperature and pressure will

280,(9) + 0,(9) = 250,(9)

give the greatest yield of sulfur trioxide?

H=—196k)

Temperature Pressure
A high low
B Tow high
c high high

D. low low
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17.

18.

19.

Which species are arranged in order of increasing entropy?
A CiHy(g) <CHOH() < Hg(1) < Na(s)
B. CH,OH() < CiH,(g) < Hg() < Na(s)
C. Na(s)<Hg() < CHOH(U) < CH,(g)
D. Na(s) <Hg(l) < C;Hy(g) < CH,OH (1)

Which combination of AH and AS values corresponds to a non-spontaneous reaction at all
temperatures?

AH As
A . -
B + -
c - +
D + +

Nitrogen gas reacts with hydrogen gas according to the following equation
N, (g) + 3H,(g) = 2NH; (g) AH=-92kJ
Why is the rate of reaction slow at room temperature?
A The activation energy of the forward reaction is high
B.  The activation energy of the forward reaction is low.
C. The equilibrium constant is very small

D.  The rate of the reverse reaction is greater than the rate of the forward reaction.
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20.

21,

22.

Which statement about a first-order reaction is correct?

The reactant concentration decreases linearly with time.
The reactant concentration decreases exponentially with time.
The rate of reaction remains constant as the reaction proceeds

The rate of reaction increases exponentially as the reaction proceeds.

Consider the rate expression:

Rate = k[X] [Y]

Which change decreases the value of the rate constant, k?

A

B.

Increase in the reaction temperature
Decrease in the reaction temperature
Increase in the concentration of X and Y

Decrease in the concentration of X and Y

‘Carbon monoxide and water react together in the industrial production of hydrogen gas.

CO(g) + H,0(g) = CO,(9) + H,(9)

What s the impact of decreasing the volume of the equilibrium mixture at a constant temperature?

A

B.

The amount of H, (g) remains the same but its concentration decreases
The forward reaction s favoured.
The reverse reaction s favoured.

The value of K, remains unchanged.
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18.

19.

Consider the values of AH® and AS® for the reaction of nitrogen with oxygen at 298 K.

Ny(@) +0,() > 2NO(g)  AH®=+181kImol”
AS® =+25JK mol™

Which statement is correct for this reaction?
A AG®is positive at all temperafures.

B.  AG®isnegative at all temperatures.

C. AG®is positive at high temperatures.

D.  AG®is positive at low temperatures.

Consider the following reaction between hydrogen peroxide, hydrogen ions and iodide ions.
H,0, (aq) + 2H"(aq) + 2T (aq) = L (aq) + 2H,0 ()
Which changes could be used to investigate the rate of this reaction?

I Electrical conductivity
IL  Mass of solution

M Colour intensity
A TandTonly

B. TandMonly

C. Iand I only

D. LIlandII
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Consider the following reaction between nitrogen monoxide and oxygen.

2NO (g) + Oy() > 2NO,(g)
The reaction occurs in two steps:

Stepl:  NO(g2)+NO(2) = N,0,(2)
Step2: N;O,(2) + 0,(g) > 2NO,(2)

What is the rate expression for this reaction?
A Rate=k[NOJ

B.  Rate=k[NOJ[O,]

C.  Rate=k[NOJ[O,]

D. Rate=k[NOJ[O,]*

What happens to the rate constant, . and the activation energy. E,. as the temperature of a chemical

reaction is increased?

Value of Value of E,
A inereases increases
B unchanged increases
¢ decreases unchanged
D. inereases unchanged

Sast

slow
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Which is not affected by an increase in temperature?
A, Rate of reaction

B. Collision frequency

C. Collision geometry

D. % of molecules with E> E,

Which combination shows a second-order rate expression with the correct rate constant units?

Rate expression  units
A sate = k[NH,][BE]

B rate =k[N,0;] st

c rate =k[N,0;] dm® mol™ s

D rate = k[CH,COCH, ] [H"][L,] dm® mol™ s
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22. Which pair of graphs shows a decomposition reaction of X that obeys first-order kinetics?

Rate X1
-
X1 Time
Rate x]
.
X1
Rate X1
-
X] Time
Rate x]
.

X Time
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18.  Which change must be negative when a reaction occurs spontaneously?

A AH
B. AG
C. AS
D. AT

19. The diagram represents the Maxwell-Boltzmann energy distribution curve of the reactants for a
chemical reaction with different activation energics, £, and E,,

Fraction of
‘molecules

>

E, E, Energy

What is the reason why the rate of the reaction with activation energy E, is greater?
A More frequent collisions between the particles occur.

B.  More energetic collisions between the particles occur.

C. Acatalyst has been added.

D.  The temperature is higher.
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20. X and Y react according to the equation 2X+Y —Z. The reaction can be described by the

following mechanism:

X+X-X,  slow
X,+Y>Z  fast

What is the order of the reaction with respect to X and Y?

X
A First Zero
B. First First
c Second Zero
D. Second First

21. The rate constant for a reaction is determined at different temperatures.

the relationship between the rate constant, &, and temperafure, T in K?

A s B.

Which diagram represents
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20. The diagram below shows the energy changes for a reaction with and without a catalyst
Which symbols represent the activation energy. ,. and the enthalpy change. AH. for the reaction
with a catalyst?

Energy

Reactants

Products

Extent of reaction

E, (with a catalyst) AH
A x z
B y z
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21.  The following experimental rate data were obtained for a reaction carried out at temperature T.

A(@@+B(®~—>C@+D(@

Tnitial [A(g)] / moldm™ | Initial [B(g)] / moldm™ | Initial rate / moldm™s?
3.00x107 2.00x10" 189x107
3.00x107 4.00x107 189x107
6.00x107 4.00x107 7.56x107

What are the orders with respect to A(g) and B (g)?

Order with respect to A(g) | Order with respect o B(g)
A zer0 second
B first zer0
c second zer0
D. second first

22. Consider the following proposed two-step reaction mechanism at temperature T.
Stepl:  2NO,()—L>NO(@)+NO,(®) Slow

Step2  NO,(2)+CO(@)—2>N0,@)+CO,@ Fast
Which statements are correct?

1 The overall reaction is NO,(g) + CO (g) = NO(g) + CO, (g)
IL  Step 1 is the rate-determining step of the reaction.

IIL  The rate expression for Step 1 is rate = K[NO, I
A TandTonly
B. TandMonly
C. Iand I only

D. LIandII
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1s.

19.

Which compound has the most positive lattice enthalpy of dissociation?

A

B.

NaCl
NaBr
MgCl,

MgBr,

Which statements explain the increase in the rate of a reaction when the temperature is increased?

I More particles have energy greater than the activation energy.
IL  The frequency of collisions increases

I The activation energy deereases.
Tand I only

Tand I only

T and I only

1.1 and I
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20. Experimental data shows that a reaction in which Y is a reactant is first order with respect to Y.
Which graph shows this first-order relationship?

A B

Y1 o]

1 1

05 05

Time Time

]

05 05

Time Time

21. Which statement about a reaction best describes the relationship between the temperature, T.
and the rate constant, k7

A As Tincreases, k decreases linearly.
B.  As Tincreases, k decreases non-lincarly.
C. As Tincreases, k increases linearly.

D.  As Tincreases, k increases non-linearly.
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Carbon monoxide and nitrogen dioxide react to form carbon dioxide and nitrogen monoxide
according to the following equation.

CO(g) + NO,(g) = CO,(g) + NO(g)

The reaction occurs in a series of steps. The equation for the rate-determining step is given below.
2NO, (g) > NO, (2) + NO(g)

What is the rate expression for this reaction?

A rate =k[CO(2)][NO, ()]

B. rate=k[NO, (@)l

C. rate =k[NO;(2)][NO(2)]

D. rate =k[CO,(@][NO(g)]

Hydrogen and iodine react in a closed vessel to form hydrogen iodide.
Hy()+L()= 2HI(2)

At350°C K, =60
At445°C K =47

Which statement describes and explains the conditions that favour the formation of hydrogen iodide?

A Increased temperature as the forward reaction is exothermic, and increased pressure as there are
fwo gaseous reactants and only one gascous product

B. Increased temperature as the forward reaction is endothermic, and pressure has no effect as
there are equal amounts, in mol. of gascous reactants and products

C. Decreased temperature as the forward reaction is exothermic, and decreased pressure as there
are two moles of gascous product but only one mole of each gaseous reactant

D.  Decreased temperature as the forward reaction is exothermic, and pressure has no effect as there
are equal amouts, in mol. of gaseous reactants and products
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19. Which graph best represents the relationship between the average kinetic energy of molecules of a
gas and temperature in K?
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20. For the gas phase reaction:
A@@+B(®—>C@

the experimentally determined rate expression is: rate = k [A] [B]*

By what factor will the rate change if the concentration of A is tripled and the concentration of B

is halved?
A 075
B 15
c 6

D. 12
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21

Which graph best represents a second-order reaction?

A

Concentration
of reactant

Concentration
of reactant

Time

Concentration
of reactant

Concentration
of reactant

Time

Which changes occur when the temperature is decreased in the following equilibrium?

~14k1

2BrCl(g) = Bry () + Cly(2) AH®
Position of equilibrium Value of K,
A shifis to the right deereases
B shifis to the right increases
¢ shifts to the left deereases
D. shifts to the left increases
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18.

19.

Consider the following mformation:

CaCO,(s) > CaO (s) + CO,(g)
AH =+179 I mol™
AS =+161.0J K™ mol™

What happens to the spontancity of this reaction as the temperature is increased?

A

B.

Which piece of equipment could not be used in an experiment to measure the rate of this reaction?

The reaction becomes more spontancous as the temperature is increased.
The reaction becomes less spontancous as the temperafure is increased.
The reaction remains spontancous at all temperatures.

The reaction remains non-spontancous at all temperatures

CH,COCH, (aq) +1,(aq) - CH,COCH,I(aq) + H"(aq) + I"(aq)

A colorimeter
A gas syringe
A stopwatch

A pH meter
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20.  Which graph would be produced by a 2* order reaction if the rate equation is rate =k[X]'?
A B
& &
b 3
g B
) )
AN
Time (5) Time (5)
c D.
£
35
E
P
2
v _
[X] / mol dm™ [X]/ moldm™

21, Which step in a multi-step reaction mechanism will be rate-determining?
A The first step
B.  Thelaststep
C. The step with the highest activation energy

D.  The step with the lowest activation energy
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16. Which equation represents the electron affinity of chlorine?
A CQ+e »Cl(g)
B. Clig)+e —Cl(g)
C Clig)+2e —»2C0(g)

D. Cl(g—Cl'(g+e

During which process is there a decrease in the entropy of the system?
A Ag(s)+2H"(aq) + NO, (aq) — Ag"(ag) + H,0 (1) + NO,(g)

B, Ba(OH),(s) = BaO(s) + H,0(g)

C. PCl(g) +CL(g) > PCli(g)

D. H,0(s) =HO0()

18.  Which are appropriate units for the rate of a reaction?

A moldm™s™
B moldm’s
C. moldm™
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19. Which graph represents a reaction that is second order with respect to X for the reaction
X — products?

A B
X1 X

Time

X1 Time
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20.

Consider the reaction:

2NO(g) +Br,(g) - 2NOBr (g)
One suggested mechanism is:

NO(#) + Br,(e) == NOBr,(2)

NOB,(g) + NO(g) —— 2NOBr (g)
‘Which statements are correct?

I NOBr(g) is an intermediate
IL  The second step s the rate-determining step.
0 rate = K[NOT [Br,]

A TandTonly
B. IandMonly
C. Mand M only

D. ILMandII

Sast

slow

What happens to the position of equilibrium and the value of K, when the temperature is increased in

the following reaction?

PCly(g) = PCl(g) + CL(g)

AH® =+87.9 kI mol

Position of equilibrium Value of K,
A shifts towards reactants deereases
B shifts towards reactants inereases
[ shifts towards products deereases
D. shifts towards products inereases
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18.  Which reaction is spontaneous at high temperatures, but not at low temperatures?

A CH,(9)+20,(g) > CO,(e)+2H,0(2) AH <0
B.  CaCO,(s) = CO,(g)+Ca0(s) AH>0
C. Fe(s)+Cly(g) > FeCL(s) AH <0
D, 2C(s)+2H,0(g) - CH;COOH (1) AH>0

19.  The Maxwell-Boltzmann curve below shows the distribution of kinetic energies for the particles ina
sample of gas

Number of
particles

>
Kinctic Energy

Which is the shape of the curve for the same sample of gas at a higher temperature? All graphs are
drawn to the same scale

A Number of B. Number of
particles particles / \
Kinetic Energy Kinetic Energy
C. Number of D. Number of
particles particles

Kinetic Energy Kinetic Energy
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20.

21

‘The decomposition of N,O; occurs according to the following equation.

2N,05(g) = 4NO,(2) +0,(2)

‘The reaction is first order with respect to N;O,. What combination of variables could the axes represent

on the graph below?

3y
-
x
x-asis y-axis
A time N0,
B N0, time
N0, rate of reaction
D. rate of reaction | [N,0,]

What s the effect of an increase in temperature on the rate constant of the forward reaction. k. and on
the equilibrium constant, .. of an exothermic reversible reaction?

A kdecreases, K, increases

B. kincreases. K, decreases

C. kdecreases, K, decreases

D. kincreases. K, increases
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22.  The graph represents the rates of the forward and backward reactions of a reversible reaction.
Rate of reaction
X

w z

Time
Which statement is corect?

A XWZ represents the rate of the forward reaction.

B.  AtY, the rate of the forward and backward reactions is zero.

C. Between W and Z. the concentrations of products and reactants are equal.

D.  Between Y and W. the concentration of the reactants increases.

23 Aliquid and its vapour are at equilibrium in a sealed container. Which of the following inerease as
the container is heated?

I The mass of the liquid.
IL  The vapour pressure of the liquid.
I The rate of vaporization of the liquid.

A TandTonly
B. TandMonly
C. Iand I only

D. LIandII
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19. A student added 0.20 g of calcium carbonate powder to 100 cm” of 1.0 moldm™ hydrochloric acid
(an excess) and measured the volume of the gas that was evolved. The graph of the resuls is
shown below.

50

Volume of gas /cm’

Time /s

Which graph would be obtained if 0.20 g of calcium carbonate powder is added to 100 cm® of
0.5 mol dm™ hydrochloric acid (an excess)?

A B
.50 .50
H E
§ 5
55 505
5 5
: :
0 0
Time /s Time /s
c D.
.50 .50
E H
§ §
8 8
& 25 & 25 —_—
5 5
§ §
E E
0 0

Time /s Time /s
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Which statement about the kinetic theory is not correct?

A

B.

The particles in ice vibrate about fixed points.
The particles in steam have more energy than the particles in ice.
All the pasticles in water have the same amount of energy at 298 K.

Evaporation of water oceurs at all temperatures between 273 K and 373 K when the atmospheric
pressure is 101 kPa

The rate expression for the reaction befween iodine and propanone with an acid catalyst is found

1o be:

rate = k[H']' [I,]’ [CH,COCH, '

What is the overall order of the reaction?




image40.jpeg
22

Which graph represents a reaction that is first order with respect to reactant A.

A B

£ £\
8 8

g £

] s

z s

2 g
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Concentration of A Concentration of A
c D.

< <

o %

H z

£ £

H 3

H £

] ]

£ s

3 3

Tine for reaction to finish Time for reaction to finish
Which are characteristics of a dynamic equilibrium?

I Amounts of products and reactants are constant.

IL  Amounts of products and reactants are equal

I The sate of the forward reaction is equal fo the rate of the backward reaction.
A TandTonly

B. TandMonly

C. Iand I only

D. LIandIIl
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Sodium carbonate and hydrochloric acid react according to the equation below.

Na,CO,(s) +2HCl(ag) — CO,(g) + 2NaCl(ag) + H,0 (1)

Which conditions will produce the fastest initial ate with 2.0 g of powdered sodium carbonate?

A

B.

100 cm’ of 1.0 mol dm™ hydrochloric acid at 323 K
50 cm’ of 2.0 mol dm™ hydrochloric acid at 323 K.
100 cm’ of 1.0 mol dm™ hydrochloric acid at 348 K.

50 e’ of 2.0 moldm™ hydrochloric acid at 348 K.

The rate information below was obtained for the following reaction at a constant temperature.

2NO,(g) +F,(g) = 2NOF (g)

[NO,] / moldm™ [F,] / moldm™ Rate / moldm™ s™
20x107 1.0x107 40x10*
4.0x107 1.0x107 8.0x107
40x10° 20x10% 16x10°

What are the orders of the reaction with respect to NO, and Fy?

A

B.

NO, is first order and F, is second order
NO, is second order and F, is first order
NO, is first order and F, is frst order

NO, is second order and F, is second order
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Consider the following reaction.

2NO(g) +2H,(g) — Ny (g) +2H,0(g)

A proposed reaction mechanism is:

NO(g) + NO(g) = N,0,(g) fast
N.0,(2) +H,() > N,0() +H,O(g)  slow
N:0(g) +H,(g) = N, (g) +H.0(g) Jast

What is the rate expression?

A

B

sate = k{H,][NOJ*
rate=k[N,0,1[H,]
sate = ([NOJ[H, T

rate = k[NOT'[N,0, T'[H,]

The reaction below represents the Haber process for the industrial production of ammonia.

N, (g) +3H,(g) = 2NH, (g) AH® =-92kJ

The optinum conditions of temperature and pressure are chosen as a compromise between those
that favour a high yield of ammonia and those that favour a fast rate of production. Economic
considerations are also important

Which statement is correct?

A

B.

A higher temperature would ensure a higher yield and a faster rate.
Alower pressure would ensure a higher yield at a lower cost.
Alower temperature would ensure a higher yield and a faster rate.

A higher pressure would ensure a higher yield at a higher cost.
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Which statement about bonding is correct?

A

B.

[d

D.

Which equation corresponds to the lattice enthalpy for silver iodide, Agl?

A

B.

Curve X on the graph below shows the volume of oxygen formed during the catalytic decomposition

Bond breaking is endothermic and requires energy.
Bond breaking is endothermic and releases energy.
Bond making is exothermic and requires encrgy.

Bond making is endothermic and releases energy.

Agl(s) > Ag(9)+1(@)
Agd(9) > Ag(9) +iL (@)
Agl(s) > Ag”(aq)+ I (aq)

Agl(s) > Ag" (@ +T (@)

of a 1.0 mol dm™ solution of hydrogen peroxide.

2H,0,(aq) = 0,(2) +2H,0 ()

Volume
of oxygen
formed

Which change would produce the curve Y7

A

B.

Adding water
Adding some 0.1 mol dm™ hydrogen peroxide solution
Using a different catalyst

Lowering the temperature
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21.  Bromine and nitrogen(Il) oxide react according to the following equation.

Bry(g) +2NO (g) > 2NOBr (g)

Which rate equation is consistent with the experimental data?

[Br,] / mol dm™ [NO] / mol dm™ Rate / mol dm™s™
010 010 1.0x10°
020 010 4.0x10°
020 040 4.0x10°

B. rate =k [Br,] [NO]
C. rate=k[Br,]'

D.  rate=k[NOJ

22, Consider the reaction befween gascous iodine and gaseous hydrogen.

L(g)+H;(g) = 2HI(9) AH® =91k

Why do some collisions between iodine and hydrogen not result in the formation of the product?
A Thel, and H, molecules do not have sufficient energy.

B.  The system is in equilibrivm

C.  The temperature of the system s too high

3 . Dhensiviliominivuiny okl sunisindivnns ew
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‘Which step is the rate-determining step of a reaction?
A The step with the lowest activation energy

B.  The final step

C. The step with the highest activation energy

D.  The first step

Which statement about chemical equilibria implies they are dynamic?
A The position of equilibrium constantly changes.

B.  The sates of forward and backward reactions change.

C. The reactants and products continue to react.

D.  The concentrations of the reactants and products continue o change.

Which is the correct relationship between enthalpy of vaporization, intermolecular forces and
boiling point?

Dt [ et T g i
A small weak high
B small strong low
c large weak high
D. large strong high
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19. Which changes increase the rate of the reaction below?

C,Hy () + Cly(g) — C,H,C1() + HCI(2)

I Increase of pressure
IL  Increase of temperature
I Removal of HCI(g)

A TandIlonly
B. TandIMonly
C. Iand I only

D. LIlandII

20.  Consider the following reaction.
P+QR+S

This reaction occurs according fo the following mechanism.

P+Q—=X slow.
P+X>R+S  fast

What is the rate expression?
A nate=k[P]

B rate=k[P][X]

€. rate=k[P][Q]

D.  rate =k [PF[Q]

2. What happens when the temperature of a reaction increases?
A The activation energy increases.
B.  The rate constant increases.
C.  The enthalpy change increases.

D.  The order of the reaction increases.




image47.jpeg
What is the standard free energy change, AG®, in kJ, for the following reaction?

C,H,OH(D +30,(2) — 2C0,(g) +3H,0()
Compound AG,® / kJmal™*
CHOH() -175
€0,(e) -394
HO(®@) 229
X% 0

A -1650

B. -1300

c o -as8

D. +1300

Which unit could be used for the rate of a chemical reaction?

A mol
B.  moldm™

C. moldm’s”
D dm’

Consider the endothermic reaction below.
5CO(g) +L,0s(g) = 5CO,(g) + L&)

According to Le Chatelier’s principle, which change would result in an increase in the amount of CO,?

A Increasing the temperature

B. Decreasing the temperature

C. Increasing the pressure

D. Decreasing the pressure
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Which combination of ionic radius and ionic charge would result in the highest lattice enthalpy for
an ionic compound?

Tonic radius Tonic charge
A small high
B lasge high
[ small low
D. lasge low

The following data were obtained for the reaction befween gases A and B

Experiment | Initial [A]/ moldm™ | Initial [B] / moldm™ | Initial rate / moldm™ min™

1 10x10° 10x107 20x10°*
2 20x107 1.0x10° 20x10°
3 20x107 20x10° 40x10°*

Which relationship represents the rate expression for the reaction?
A rate=k[B]
B. rate=k[A]

C. rate=k[A]

D rate

[B]
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22

23.

24.

Consider the following reaction.

NO, (g) + CO(g) = NO(g) + CO, (g)

At T<227°C the rate expression is rate = k[NO,F'. Which of the following mechanisms is
consistent with this rate expression?

A NO,+NO,=N,0, Jast
N0, +2C0 —2NO +2C0, slow
B. NO,+CO—NO+CO, slow
C. NO,-NO+O slow
€0+0-CO, Jast
D NO, +NO, —NO; +NO slow
NO, +C0 —NO, +CO, Jast

0.50 mol of I,(g) and 0.50 mol of Br,(g) are placed in a closed flask. The following equilibrium
is established.

L(2) +Br(e) = 2Br (&)

The equilibrium mixture contains 0.80 mol of IBr(g). What is the value of K.?

A 064
B. 13
c. 26
D. 64

Which species behave as Bronsted-Lowry acids in the following reversible reaction?
H,PO, (aq)+CN (aq) = HCN (aq) + HPO," (aq)
A HCNand N

B. HCNand HPO,”

C. HPO; and HPO*

D. HCNand HPO,
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‘Which experimental procedure could be used to determine the rate of reaction for the reaction between
a solution of cobalt chloride, CoCl, (aq). and concentrated hydrochloric acid. HCI (aq)?

Co(H,0),* (aq) + 4C1 (aq) = CoClL* (aq)+6H,0 ()
A Measure the change in pH in a given time
B.  Measure the change in mass in a given time

C. Useacolorimeter to measure the change in colour in a given time

D.  Measure the change in volume of the solution in a given time

Powdered manganese(IV) oxide. MnO,(s). increases the rate of the decomposition reaction of
hydrogen peroxide. H,0,(aq). Which statements about MnO, are correct?

I The rate is independent of the particle size of MnO,

I MnO, provides an alternative reaction pathway for the decomposition with a lower
activation energy.

M Al the MnO, is present afier the decomposition of the hydrogen peroxide is complete.
A TandIonly
B. TandIMonly
C. Iand I only

D LIandII
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Questions 21 and 22 refer to the following reaction.

Sodium thiosulfate solution, Na,S,0;(aq). and hydrochloric acid, HCI (aq), react spontancously to produce
solid sulfur, $ (5), according to the equation below.

5,0, (aq)+ 2H' (aq) = $(5) + 50, (a) + H,0 ()
A student experimentally determined the rate expression fo be:
rate =k [$,0,"(a@)"
21, Which graph is consistent with this information?

A B

Rate — Rate
/mol dm™ s /mol dm™ 57

[8,0,"(aq)] / mol dm™ ,0,(aq)] / mol dm™

Rate  E— Rate
/mol dm™ s / mol dm™ 5™

[8,05"(aq)] / mol dm™ [8,0;"(aq)] / mol dm™

22, Which reaction could be the rate-determining step?

A 5,07 (a@)+H' (aq) = $,0,(aq) + OH (aq)

B 5,0, (a)+2H' (aq) = $,0,(aq) + H,0 ()
C. 8,0, (aq) = S(s)+50," (aq)

D.  25,0," (aq) = 5,05 (aq)
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Hydrochloric acid 1s reacted with large pieces of calcium carbonate, the reaction 1s then repeated
using calcium carbonate powder. How does this change affect the activation energy and the
collision frequency?

Activation energy | Collision frequency
A increases increases
B stays constant increases
c increases stays constant
D. stays constant stays constant

Two species, P and Q. react together according to the following equation.
P+Q—R
The accepted mechanism for this reaction is

P+P=P, Jast
P,+Q—R+P slow

What is the order with respect to P and Q7

P Q
A 1 1
B 1 2
€ 2 1
D. 2 2
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The activation energy of a reaction may be determined by studying the effect of a particular variable
on the reaction rate. Which variable must be changed?

A pH
B.  Concentration
C. Surface area

D.  Temperature

An increase in temperature increases the amount of chlorine present in the following equilibrium.
PCIL,(s) = PCL (1) + CL(g)

What is the best explanation for this?

A The higher temperature increases the rate of the forward reaction only.

B.  The higher temperature increases the rate of the reverse reaction only.

C.  The higher temperature increases the rate of both reactions but the forward reaction is affected
‘more than the reverse.

D.  The higher temperature increases the rate of both reactions but the reverse reaction is affected
‘more than the forward.

Which affects the equilibrium vapour pressure of a liquid in a sealed container, assuming that there is
always some of the liquid present?

A The temperature of the liquid
B.  The surface area of the liquid
C. The volume of the liquid

D.  The volume of the container
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18.

19.

What is the standard entropy change, AS®, for the following reaction?

2C0(g) +0;(g) = 2CO,(e)
CO(g) 0,(2) COy(2)
$%/ K mol™ 198 205 214
A 1%
B. -I73
c 4n
D. +189

Which step(s) is/are endothermic in the Born-Haber cycle for the formation of LiCI?

A

1C1,(®) > Cl(g) and Li(s) — Li(e)
B. Cl@+e —Cl (@ andLi()—»Li'@+e
C Li'()+Cl () - LiCl()

D. 1ClL(g) —Cl(e) and Cl(g) +e —Cl ()

What s the function of iron in the Haber process?
A Tt shifis the position of equilibrium towards the products.

B. It decreases the rate of the reaction

C. It provides an alternative reaction pathway with a lower activation energy.

D. It reduces the enthalpy change of the reaction.
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21.

22.

Consider the following reaction.
5Br (aq) + BrO; (aq) + 6H" (aq) — 3B, (aq) + 3H,0 (1)
The rate expression for the reaction is found to be:
sate =k [Br ][BrO; J[H'T
‘Which statement is correct?
A The overall order is 12.

B. Doubling the concentration of all of the reactants at the same time would increase the rate of the
reaction by a factor of 16.

C. The units of the rate constant, k. are moldm™ s™

D. A change in concentration of B or BrO;” does not affect the rate of the reaction.

The rate expression for a reaction is
sate =k [X][Y]

Which statement is correct?

A, As the temperature increases the rate constant decreases.

B.  The rate constant increases with increased temperature but eventually reaches a constant value

C. As the temperature increases the rate constant increases,

D.  The rate constant is not affected by a change in temperature.
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23.

Consider the following reaction mechanism

Step 1 H,0,+T »H,0+10" slow
Step2 H,0,+10° H,0+0,+T" Jast

Which statement correetly identifies the rate-determining step and the explanation?
A Step 2 because it is the faster step

B.  Step 1 because it is the slower step

C. Step 1 because it is the first step

D.  Step2 because it is the last step

Which statement is correct for the equilibrium H,0(1) = H,0(g) in a closed system at 100°C?
A All the H,0(1) molecules have been converted to F,O (¢)

B.  The rate of the forward reaction s greater than the rate of the reverse reaction.

C. The rate of the forward reaction is less than the rate of the reverse reaction.

D.  The pressure remains constant.

Which are definitions of an acid according to the Bronsted-Lowry and Lewis theories?

B"‘“:"J:'“I;"““' Levwis theory
A proton donor electron pair acceptor
B proton acceptor electron pair acceptor
C proton acceptor electron pair donor
D. proton donor electron pair donor
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What is the best definition of rate of reaction?

A

B.

The time i takes to use up all the reactants
The rate at which all the reactants are used up
The time it takes for one of the reactants to be used up

The increase in concentration of a product per uni fime

Which factors can affect reaction rate?

I The state of the reactants
IL  The frequency of the collisions between particles
ML The average kinetic encrgy of the particles

Tand Il only
Tand Il only
T and I only

1.1 and IIT
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21.

Equal masses of powdered calcium carbonate were added to separate solutions of hydrochloric acid.

The calcium carbonate was in excess.

The volume of carbon dioxide produced was measured at

regular intervals. Which curves best represent the evolution of carbon dioxide against time for the
acid solutions shown in the table below.

Volume of
COy(g) / em®

Time /s

25 cm’ of 2 mol dm™ HCI | 50 cm’ of 1 mol dm™ HCI | 25 cm” of 1 mol dm™ HC1
A 1 m ™
B 1 v m
c 1 i m
D. I 1 m
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Questions 22 and 23 refer to the following reaction.

X, +2Y = 2XY
The seaction occurs in a series of steps.
X, 52X slow
X+Y XY Jast

22.

23.

What is the rate-determining step for this reaction mechanism?
A X, +2Y - 2XY

B, X,+YXY+X

C o X,-2X

D X+Y-XY

What is the rate expression for this reaction?
A nate=k[XY]

B. rate=k[X][Y]

C nate=k[X]

D. rate=k[2X]
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22. The graph below shows how the concentration of X changes with time during the following reaction:

XY

0 50 100 150
Time /s

Which graph shows the change in concentration of Y during the same time period?

A B —
- -
£ £
ot =
E E
=
0 50 100 150 0 50 100 150
Time /s Time /s
c D
£ £
£ 5
E 3
£ £
z z
e

0 50 100 150
Time /s Time /s
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The activation energy for a reaction can be determined graphically using the Arrhenius equation:

EA
k=Ae®
Which plot gives a straight line graph?
Vertical axis Horizontal axis
A k .
T
B k ok
T
¢ nk ok
T
D. Ink E
T

Nitrogen dioxide can react with carbon monoxide in the exhaust gases of car engines
NO, (g) + CO(g) = NO(g) + CO,(2)
The following mechanism has been proposed:

NO, (2) + NO,(g) = N,0,(2) slow
N,0.(g) + CO(g) = NO, (2) + €O, (2) + NO(2) Jast

What is the rate equation for this mechanism?
A Rate=k [NO,(9)] [CO()]

B.  Rate=Fk [NO,(2)]"

C. Rate=Fk [N,0,(2)][CO()]

D. Rate=k [NO,(@] [CO()]
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21.

22.

23.

The standard free energy changes of formation of some compounds are shown in the table:

Compound MgO(s) H,00) Mg(OH),(s)
AG®, /KJ mol™ —570 -237 —834

Which statement is correct about the following reaction?
MgO(s) + H,O() — Mg(OH), (s)

A The reaction is spontaneous and AG®=+27 kJ mol™

B.  The reaction is not spontancous and AG°=+27 kJ mol .

C.  The reaction is spontaneous and AG°=~27 kJ mol

D.  The reaction is not spontaneous and AG°=—27 kJ mol .

Which statement explains why increasing the temperature increases the rate of a chemical reaction?
A, More molecules have energy equal to or greater than the activation energy.

B.  Atahigher temperafure the activation energy for the reaction is lower.

C. More molecules have the correct collision geometry.

D.  The reaction proceeds according to Le Chatelier's principle.

Which statement is correct about the overall order of a chemical reaction?
A, Tt can be deduced from the stoichiometric coefficients of the equation.

B. It can only be determined experimentally.

C. Itisalways affected when the concentrations of the reactants are increased.

D. Itisalways the same as the molecularity.
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2.

The rate expression for the decomposition of X is
rate=k[X]

Values of halflife were measured at intervals during the decomposition.
Which of the following shows the correct intervals for the successive half lives (in minutes)?

A 02.04,06.08
B. 04.04.04.04
C. 08.06.04.02

D. 08.04.02.0.1

Consider the following reaction:

N, () +3H, (2) = 2NH; (2) AH® =-92kJ

Which of the following affects the value of K, ?
A Adding a catalyst

B. Increasing the pressure

C. Increasing the concentrations of nitrogen and hydrogen

D. Increasing the temperature
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25 em” of 1.0 mol dm™ NaOH is added to 25 cm’ of 1.0 mol dm ™ HC1. The temperature rise is 6°C.
Which reactants will also give a temperafure rise of 6°C?

A 25 cm’ of 2.0 mol dm ™ NaOH and 25 cm’ of 2.0 mol dm™ HCL
B. 50 cm’ of 1.0 mol dm™* NaOH and 50 cm’ of 1.0 mol dm ™ HCL
C. 50 cm’ of 0.5 mol dm™* NaOH and 50 cm’® o 0.5 mol dm ™ HCL

D. 100 cm’ of 025 mol dm™ NaOH and 100 cm’ of 0.25 mol dm ™ HC1

‘Which reaction is the most exothermic?
A Li@+F@-LFE

B.  Na'(2)+Cl(g) - NaCl(s)

€. Mg"(@)+0"(9) > MeO(s)

D. Ca¥™(g)+5"(g) = CaS(s)

The table shows data for a reaction between X and Y.

Experiment | [X]moldm™ | [Y]moldm™ | Rate of reaction mol dms™

1 04 024 12x10*
2 08 024 2.4x10°
3 04 012 3.0x10°

The overall order of reaction is.

A1
B. 2
c 3
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‘Which units could be used for the rate of a chemical reaction?
A moldm” min

B mol ' min”

C dm’min

D.  moldm™ min"

10cm’ of liquid hexane is placed in a closed 1 dm’® container at 298K. Which change would increase
the equilibrium vapour pressure of the hexane in the container?

A Putting the container in a refrigerator
B.  Adding 10 cm’ of hexane to the container
C. Reducing the volume of the container to 0.5 dm’

D. Putting the container in a water bath at 308 K

Which change will increase the equilibrium concentration of sulfur trioxide in this reaction?
250,(2)+0,(2) = 250,(2) AH® =negative

A Decreasing the concentration of oxygen

B. Increasing the pressure

C.  Usinga catalyst

B Bacorasig the Soustting
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