Chem.162 Homewrok #3                           Name: 

1.Which term describes the measure of the increase in the concentration of a product per unit time?
A) activation energy
B) kinetics
C) reaction rate
D) reaction time

2. Molecular hydrogen can be made from methane gas by the reaction below. How is the rate of disappearance of CH4 related to the rate of appearance of H2? 

	-,  = ?
CH4 (g) + H2O (l) → CO (g) + 3H2 (g)

A) 

B) 

C) 
D) none of these


3. The reaction that occurs in a Breathalyzer, a device used to determine the alcohol level in a person's bloodstream, is given below.  If the rate of appearance of Cr2(SO4)3 is 1.24 mol/min at a particular moment, what is the rate of disappearance of C2H6O at that moment?
	2K2Cr2O7 + 8H2SO4 + 3 C2H6O ⇌ 2Cr2(SO4)3 + 2K2SO4+ 11H2O
A) 0.413 mol/min
B) 0.826 mol/min
C) 1.86 mol/min
D) 3.72 mol/min

4.The decomposition of dinitrogen pentoxide is described by the chemical equation
	2 N2O5(g) → 4 NO2(g) + O2(g)
If the rate of appearance of O2 is equal to 2.40 mol/min at a particular moment, what is the rate of disappearance of N2O5 at that moment?
A) 0.600 mol/min
B) 1.20 mol/min
C) 4.80 mol/min
D) 9.60 mol/mi
5. A concentration-time study of the gas phase reaction 2 A3 → 3 A2 produced the data in the table below.
	Time (s)	[A3] (M)	[A2] (M)
	0	4.00 × 10–4	0
	10	2.00 × 10–4	3.00 × 10–4
	20	1.00 × 10–4	4.50 × 10–4
	30	5.00 × 10–5	?

What is the average rate of decomposition of A3 in the time interval 20-30 seconds?
A) 4.00 × 10–4 M/s
B) 3.50 × 10–5 M/s
C) 5.00 × 10–6 M/s
D) 4.00 × 10–6 M/s

6. Which statement is true for the general rate law: Rate = k[A]m[B]n?
A) It can be written from the stoichiometry of the overall reaction.
B) The overall order of the reaction is equal to m times n.
C) The values for the exponents must be determined by experiment.
D) The exponents in the rate law must be positive integers.

7. The reaction shown below has the rate law: Rate = k[BrO3–][Br–][H+]2. 
BrO3–(aq) + 5 Br–(aq) + 6 H+(aq) → 3 Br2(aq) + 3 H2O(l)
What is the overall order of reaction?
A) first
B) second
C) third
D) fourth

8. For a reaction that follows the general rate law, Rate = k[A][B]2, what will happen to the rate of reaction if the concentration of A is increased by a factor of 3.00? The rate will
A) decrease by a factor of 1/9.00.
B) decrease by a factor of 1/3.00.
C) increase by a factor of 3.00.
D) increase by a factor of 9.00.

9. The reaction between chlorine and nitric oxide to form nitrosyl chloride is shown below. If the reaction rate doubles when the concentration of Cl2 is doubled and the rate quadruples when the concentration of NO is doubled, by what factor will the rate increase if both concentrations, NO and Cl2, are doubled?
Cl2(g) + 2 NO(g) → 2 NOCl(g)
A) 2
B) 4
C) 8
D) 16

10.The hydrolysis of tert-butyl chloride is given in the reaction below:
(CH3)3CCl(aq) + H2O(l) → (CH3)3COH(aq) + H+(aq) + Cl-(aq)
If the rate law is: Rate = k[(CH3)3CCl], what is the order of the reaction with respect to water?
A) zero
B) first
C) second
D) third

11. Given the following hypothetical reaction: 2 E(g) + F(g) + G(g) → products. If the rate law is: Rate = k[E]2[F]-1, what is the overall order of reaction?
A) zero
B) first
C) second
D) third

12. The following set of data was obtained by the method of initial rates for the reaction:

2 HgCl2(aq) + C2O42-(aq) → 2 Cl-(aq) + 2 CO2(g) + Hg2Cl2(s)

What is the value of the rate constant, k?

	[image: ]

A) 1.4 × 10-8 1/M2∙s
B) 1.3 × 10-7 1/M2∙s
C) 1.4 × 10-5 1/M2∙s
D) 1.3 × 10-4 1/M2∙s


13.The following set of data was obtained by the method of initial rates for the reaction:
(H3C)3CBr + OH- → (H3C)3COH + Br-
What is the order of reaction with respect to ion, OH-?

	[image: ]
A) zero
B) first
C) second
D) none of these

14.The following set of data was obtained by the method of initial rates for the reaction:

BrO3-(aq) + 5 Br-(aq) + 6 H+(aq) → 3 Br2(aq) + 3 H2O(l).

Calculate the initial rate when BrO3- is 0.30 M, Br- is 0.050 M, and H+ is 0.15 M.

	[image: ]

A) 6.1 × 10-5 M/s
B) 2.7 × 10-3 M/s
C) 5.3 × 10-2 M/s
D) 8.4 × 10-2 M/s

15. The following set of data was obtained by the method of initial rates for the reaction:

S2O82-(aq) + 3 I-(aq) → 2 SO42-(aq) + I3-(aq)

What is the rate law for the reaction?

	[image: ]

A) Rate = k[S2O82-][I-]
B) Rate = k[S2O82-][I-]5
C) Rate = k[S2O82-][I-]2
D) Rate = k[S2O82-]2[I-]

16. The first-order decomposition of hydrogen peroxide occurs according to the equation
2 H2O2(aq) → 2 H2O(l) + O2(g)
Using data from a concentration-time study of this reaction, which plot will produce a straight line?
A) [H2O2] versus time
B) [H2O2]2 versus time
C) 1/[H2O2] versus time
D) ln[H2O2] versus time


17. The first-order reaction, 2 N2O(g) → 2 N2(g) + O2(g), has a rate constant equal to 0.76 s-1 at 1000 K. How long will it take for the concentration of N2O to decrease to 42% of its initial concentration?
A) 0.88 s
B) 1.1 s
C) 1.8 s
D) 2.4 s

18. The decomposition of cyclopropane, was observed at 500°C and its concentration was monitored as a function of time. The data set is given below. What is the order of the reaction with respect to cyclopropane?

	[image: ]

A) zero
B) first
C) second
D) third


19.The rate constant, k, for a first-order reaction is equal to 4.2 × 10-4 s-1. What is the half-life for the reaction?
A) 2.9 × 10-4 s
B) 1.2 × 103 s
C) 1.7 × 103 s
D) 2.4 × 103 s

20. A plot of 1/[BrO-] vs time is linear for the reaction:
3 BrO-(aq) → BrO3-(aq) + 2 Br-(aq)
What is the order of the reaction with respect to the hypobromite ion, BrO-?
A) 0
B) 1
C) 2
D) 3


21.In aqueous solution, hypobromite ion, BrO-, reacts to produce bromate ion, BrO3-, and bromide ion, Br-, according to the following chemical equation.
3 BrO-(aq) → BrO3-(aq) + 2Br-(aq) 
A plot of 1/[BrO-] vs. time is linear and the slope is equal to 0.056 M-1s-1.  If the initial concentration of BrO- is 0.80 M, how long will it take one-half of the BrO- ion to react?
A) 4.5 × 10-2 s
B) 7.1 s
C) 12 s
D) 22 s


22. The second-order reaction, 2 Mn(CO)5 → Mn2(CO)10 has a rate constant equal to 3.0 × 109 M-1s-1 at 25°C. If the initial concentration of Mn(CO)5 is 1.0 × 10-5 M, how long will it take for 90.% of the reactant to disappear?
A) 3.3 × 10-16 s
B) 3.7 × 10-15 s
C) 3.0 × 10-4 s
D) 3.0 × 103 s


[image: ]

23. What is the activation energy for the formation of ozone?
A) 14 kJ
B) 392 kJ
C) 406 kJ
D) none of these

24.  What is the activation energy for the destruction of ozone?
A) 14 kJ
B) 392 kJ
C) 406 kJ
D) none of these

25. The first-order isomerization reaction: cyclopropane → propene, has a rate constant of 1.10 × 10-4 s-1 at 470°C and 5.70 × 10-4 s-1 at 500°C. What is the activation energy, Ea, for the reaction?
A) 46 kJ/mol
B) 110 kJ/mol
C) 260 kJ/mol
D) 380 kJ/mol

26.  The first-order isomerization reaction: cyclopropane → propene, has a rate constant of 1.1 × 10-4 s-1 at 470°C and an activation energy of 264 kJ/mol. What is the temperature of the reaction when the rate constant is equal to 4.36 × 10-3 s-1?
A) 126°C
B) 411°C
C) 510°C
D) 540°C


27. The reaction for the decomposition of dinitrogen monoxide gas to form an oxygen radical is: N2O(g) → N2(g) + O(g). If the activation energy is 250 kJ/mol and the frequency factor is 8.0 × 1011 s-1, what is the rate constant for the first-order reaction at 1000 K?
A) 1.1 × 10-3 s-1
B) 7.0 × 10-2 s-1
C) 1.6 × 1013 s-1
D) 9.1 × 1024 s-1






Shown is a concentration versus time plot for a reaction involving gases A, B, and C. 



[image: ]

28. Which equation best represents the reaction?
A) 4A(g) →  B(g) + 2C(g)
B) 4A(g) + B(g) → 2C(g)
C) 2C(g) → 4A(g) + B(g)
D) 2C(g) + B(g) → 4A(g)

29. Over the time interval 300 to 400 seconds, the rate of reaction with respect to A is Δ[A]/Δt = 3.7 ×  10-5 M/s. Over the same time interval what is the rate of reaction with respect to B, Δ[B]/Δt?
A) Δ[B]/Δt = Δ[A]/Δt = 3.7 × 10-5 M/s
B) Δ[B]/Δt = (1/4)(Δ[A]/Δt) = (1/4)(3.7 × 10-5 M/s) = 9.2 × 10-6 M/s
C) Δ[B]/Δt = (1/2)(Δ[A]/Δt) = (1/2)(3.7 × 10-5 M/s) = 1.8 × 10-5 M/s
D) Δ[B]/Δt = -(1/2)(Δ[A]/Δt) = -(1/2)(3.7 × 10-5 M/s) = -1.8 × 10-5 M/s


30. Over the time interval 300 to 400 seconds, the rate of reaction with respect to A is Δ[A]/Δt = 3.7 ×  10-5 M/s. Over the same time interval what is the rate of reaction with respect to C, Δ[C]/Δt?
A) Δ[C]/Δt = Δ[A]/Δt = 3.7 × 10-5 M/s
B) Δ[C]/Δt = (1/4)(Δ[A]/Δt) = (1/4)(3.7 × 10-5 M/s) = 9.2 × 10-6 M/s
C) Δ[C]/Δt = (1/2)(Δ[A]/Δt) = (1/2)(3.7 × 10-5 M/s) = 1.8 × 10-5 M/s
D) Δ[C]/Δt = -(1/2)(Δ[A]/Δt) = -(1/2)(3.7 × 10-5 M/s) = -1.8 × 10-5 M/s

31-The most important characteristic of carbon atoms for forming organic molecules is
A) ability to bond together to form long chains.
B) ability to form multiple covalent bonds.
C) use of hybrid orbitals.
D) A and B

32- Compounds that have the same formula but different molecular structures are called
A) isoelectronic.
B) isomers.
C) isotones.
D) isotopes.

33- Which of the following statements about isomers is false?
A) All alkanes have branched chain isomers.
B) As the number of carbon atoms increase in a compound, so do the number of possible isomers.
C) Isomers have different physical properties.
D) Isomers have the same formula but different molecular structures.


34- How many isomers are there for C5H12 ?
A) 3
B) 4
C) 5
D) 6


35-Which condensed structure below representing an alkane is not correct?
A) CH3CH2CH3
B) 
[image: ]
C) CH3CH2CH2CH3
D) 
[image: ]

36-Which is the condensed structure of a straight-chain hydrocarbon?

	[image: ]

A) I
B) II
C) III
D) IV


37-Which of the following condensed structures represent the same molecule?

	[image: ]

A) I and II
B) II and IV
C) III and IV
D) II and III

38- What is the IUPAC name for the following compound?

[image: ]

A) heptane
B) 3, 3-dimethylpentane
C) 2, 2-dimethyl-2-ethylpropane
D) 2, 2-diethylpropane


39- Which of the following compounds is 5-ethyl-4-isopropyl-2-methylnonane?
A) 
[image: ]
B) 
[image: ]
C) 
[image: ]
D) 
[image: ]


40- Identify the functional group:

[image: ]

A) aldehyde
B) ketone
C) ester
D) ether

41-Which functional group below represents a carboxylic acid?
A) 
	[image: ]
B) 
	[image: ]
C) 
	[image: ]
D) 
	[image: ]

42-Which one of the following compounds is an alcohol?
A) CH3OCH3
B) CH3COCH3
C) (CH3)2CHOH
D) CH3CO2H

43- Which of the following statements about cis-trans isomers is not correct?
A) Conversion between cis- and trans-isomers occurs easily by rotation around the double bond.
B) In the trans- isomer, the groups of interest are on opposite sides across the double bond.
C) In the cis- isomer, the groups of interest are on the same side of the double bond.
D) There are no cis-trans isomers in alkynes.

44-What is the name of the following structure?

[image: ]

A) cis-1-ethyl-2-chloroethane
B) cis-1-chloro-1-butene
C) trans-1-chloro-1-butene
D) trans-1-chloro-2-ethylethane

45-What type of compound contains the -NH2 functional group?
A) alcohol
B) amine
C) carboxylic acid
D) ether

46-What is the IUPAC name of the following alkane? 

[image: ]

A) decane
B) 2, 4-dimethyloctane
C) 5, 7-dimethyloctane
D) 1, 1, 3-trimethylheptane

47-To which family does this organic compound belong?

[image: ]

A) alkane
B) alkene
C) alkyne
D) arene

48- In general, which group of molecules is the least chemically reactive?
A) alcohols
B) alkanes
C) alkenes
D) carboxylic acids


49- Which of the following compounds is most soluble in water?
A) decanol
B) dimethyl ether
C) ethane 
D) ethanol


50-Which structures represent the same dibromobenzene compound?

[image: ]

A) I and IV
B) II and III
C) I, II, and III
D) All structures are identical.
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