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1. Indicate the missing word or words in the following definition: “Radioactive is the term used to describe nuclides that possess ________ nuclei that spontaneously emit radiation.”

A. unstable

B. abnormally large

C. nonspherical

D. abnormally small

E. elongated

2. The form of radioactivity that penetrates matter most easily is:

A. alpha particles


B. beta particles



C. gamma rays


D. protons

E. neutrons

3. The alpha decay of 
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 produces a nuclide of ________.

A. Th

B. La

C. I

D. U

E. Po

4. Strontium-83 has a half life of 16 hours. What fraction of a 10 mg sample of 83Sr will be left after 80 hours?

A. 50%

B. 25%

C. 12.5%

D. 6.25%

E. 3.13%
5. Which is an example of beta particle bombardment?
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6. Californium-251 undergoes ________ to produce curium-247.
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A. gamma-ray emission

B. beta-particle decay

C. neutron decay

D. alpha-particle decay

E. positron decay

7. A Geiger counter operates on the principle that radiation ________.

A. exposes photographic film

B. ionizes atoms and molecules

C. causes metals to conduct electricity

D. causes the temperature of water to increase

E. is accompanied by a clicking sound that can be amplified

8. The decay of 
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 occurs through the emission of a(n) ________.
A. alpha particle

B. beta particle

C. neutron

D. proton

E. positron

9. Radionuclides which have too low of a neutron/proton ratio generally decay through ________.
A. beta emission

B. electron capture or positron emission

C. gamma ray emission

D. alpha emission

E. neutron absorption
10. How many neutrons does 
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 have?

A. 21

B. 23

C. 25

D. 46

E. 67

11. The half-life of the radioisotope 
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 is 1.0 h.  How long would it take for a 320.0-g sample to decay such that only 1.25 g of this isotope remains?

A. 3.5 h

B. 4.5 h

C. 5.5 h

D. 7.0 h

E. 8.0 h

12. Which of the following processes does not change the atomic number?

A. alpha emission

B. beta emission

C. gamma emission

D. positron emission

E. electron capture

13. When 
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 is bombarded with one neutron, fission occurs.  The products are two neutrons, 
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14. The total number of protons and neutrons in the nuclide 37Cl is

(a)  54

(b)  37

(c)  20

(d)  17

(e)  35.45

15. The nuclear reaction

14 6C  ------>  147 N  +  0 -1e


is an example of

(a)  nuclear fusion

(b)  nuclear fission

(c)  natural transmutation

(d)  artificial transmutation

(e)  none of the above

16. The main purpose of a moderator in a fission reactor is to

(a)  emit neutrons

(b)  absorb neutrons

(c)  slow down neutrons

(d)  speed up neutrons

(e)  create neutrons

17. Which of the following fundamental particles has the smallest mass?


(a) beta


(b) gamma


(c) proton


(d) neutron


(e) alpha

18. What is the approximate age of an artifact found by an archeologist which has a specific activity due to carbon-14 of 4.14 counts per minute per gram of carbon?  [Assume that living matter on the earth had an activity of 15.3 counts per minute per gram of carbon.  The half-life of carbon-14 is 5560 years.]


(a)  4590 years


(b) 24300 years


(c) 9480 years


(d) 10600 years


(e) 22600 years

19. Atoms with a given number of protons, but with a different number of neutrons are called

(a) Isomers 

(b) Isotones 

(c) Isotopes 

(d) Isochrones 

(e) Ionofores

20. In a fusion reaction, reacting nuclei must collide. Collisions between two nuclei are difficult to achieve because the nuclei are

(a) both negatively charged and repel each other 

(b) both positively charged and repel each other 

(c) oppositely charged and attract each other 

(d) oppositely charged and repel each other
21. Fissionable uranium-233, uranium 235, and plutonium-239 are used in nuclear reactors as

(a) coolants 

(b) control rods 

(c) moderators 

(d) fuels
22. Which reaction illustrates fusion?

(a)  21H  +  21H  ------> 42He 

(b)  10n  +  2713Al  ------>  2411Na  +  42He

(c)  2713Al  +  42He  ------>  3015P  +  10n

(d)  147N  +  42He  ------>  11H + 178O

23. Alkanes are 

A. saturated

B. polar

C. acidic

D. magnetic

E. reactive

24. Calculate the amount of energy in MeV liberated in the following nuclear fission reaction, given the information below;




235U  +  neutron  -------->  88Kr  +  144Ba  +  4 neutrons


conversion factor for e = mc2 is 931 MeV/amu and



mass of neutron = 1.01 amu



mass of 235U = 235.04



mass of 88Kr = 87.91



mass of 144 Ba = 143.91


(a) 3.46 x 10-1

(b) 6.76 x 104

(c) 177


(d) 763


(e) 1.77 x 103
25. Which one of the following is a pair of isotopes of the same element?

(a) [image: image18.wmf]92

X

2+

  and   

92

X

116

119


(b) [image: image19.wmf]92

X

2+

  and   

89

X

2+

116

122


(c) [image: image20.wmf]45

X

  and   

92

X

96

116


(d) [image: image21.wmf]99

X

2+

  and   

92

X

4+

233

116


(e) [image: image22.wmf]5

X

  and   

6

X

11

11


26. The following compound has which functional groups?
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A. ether and amine

B. ester and amide

C. ether and amide

D. ester and amine

E. alcohol and ketone

27. [image: image1.wmf]222
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List, in order (i) through (iv), the functional group for each of the following compounds

A. ketone, amide, ether, carboxylic acid

B. aldehyde, amide, ester, ketone

C. ester, amine, ether, ketone

D. aldehyde, amine, ether, ketone

E. carboxylic acid, amine, ketone, ester

28. Which of the following alcohols is a tertiary alcohol?

A. [image: image24.wmf]
B. [image: image25.wmf]
C. HOCH2CH2OH

D. CH3CH2CH2OH

E. [image: image26.wmf]
Answer C

29. How many H atoms are needed to complete the following alkane structure?
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A. 6

B. 8

C. 9

D. 10

E. 12
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 is classified as a

A. primary amide.

B. secondary amide.

C. tertiary amide.

D. secondary amine.

E. tertiary amine.

31. The most characteristic reaction of the alkenes is

A. addition.

B. elimination.

C. substitution. 
D. oxidation.

E. reduction.

32. How many hydrogen atoms are needed to complete the following hydrocarbon structure?
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A. 4

B. 5

C. 6

D. 8

E. 10

33. What is the IUPAC name for the hydrocarbon whose condensed structural formula is shown below?
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(a)
2-ethyl-3,6-dimethylhexane




(b)
1,4-dimethyl-5-ethylhexane




(c)
3,4-dimethyloctane




(d)
5,6-dimethyloctane




(e)
none of the above

34. Which of the following statements is/are correct?


1.
The carbon-carbon bonding in benzene, C6H6, is described in terms of two resonance structures, leading to resonance stabilization of the molecule.


2.
The following molecule is a secondary alcohol:
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3.
An amide linkage arises from a condensation reaction between a carboxylic acid and an amine.




(a)
1




(b)
2




(c)
2 and 3




(d)
1 and 2




(e)
1 and 3

35. The IUPAC name for the compound shown below
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(a)
is cis-3-hexene.




(b)
is trans-3-hexene




(c)
is trans-3-hexyne




(d)
is cis-3-hexyne




(e)
is none of the above  
36. What is the IUPAC name for the hydrocarbon whose structural formula is shown below?
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(a)
2-ethyl-3,6-dimethylhexane



(b)
1,4-dimethyl-5-ethylbenzene



(c)
2,3-dimethyloctane



(d)
3,4-dimethyloctane



(e)
none of the above 
37. The condensed structural formula for 4-ethyl-2-methyl-2-hexene is:



(a)
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(b)
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(c)
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(d)
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38. Give the IUPAC name for the following compound:
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(a)
2-methyl-1-butanol



(b)
3-methyl-2-butanone



(c)
4-methyl-1-pentanol



(d)
1,2-dimethyl-1-butanol



(e)
3-methyl-2-pentanol  
39. The number of moles of oxygen required for the complete combustion of one mole of butane is



(a)
4.5



(b)
5.0



(c)
5.5



(d)
6.0



(e)
6.5

40. A molecule with the structural formula below contains the functional groups
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(a)
aldehyde, amide and alcohol



(b)
ketone, amine and alcohol



(c)
carboxylic acid, amine and ketone



(d)
aldehyde, amine and ketone



(e)
ketone, amide and alcohol

41. Give the IUPAC name for the following compound:
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(a) 3-ethyl-1-propylbutanol


(b) 5-octanol


(c) 6-methyl-4-octanol


(d) 1-propyl-1-pentanol


(e) 4-monanol

42. The IUPAC name for the compound shown below is:
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(a) cis-3-hexene


(b) trans-3-hexene


(c) trans-3-hexyne


(d) cis-3-hexyne


(e) none of the above  
43. Which one of the following could be a cyclic alkane?

A) C5H5
B) C3H6
C) C4H6
D) C2H6
E) C9H20
44. Which one of the following structures is 3,3,4-trimethylhexane?
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A)
1

B)
2

C)
3

D)
4

E)
none of the above

45.  The polymerization of ethylene (C2H4) to form polyethylene occurs by a(n)

(a)
addition reaction.

(b)
condensation reaction.

(c)
copolymerization reaction.

(d)
esterification reaction.

(e)
transesterification reaction.

EC1.  The monomer unit for polyvinylchloride (PVC), used in pipes for plumbing, is vinyl chloride.  
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What is the formula for the repeating unit of this polymer?
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EC2.  The functional group of an alkyne consists of



(a)
1  and 1  bond



(b)
1  and 2  bond



(c)
2  and 1  bond



(d)
3  bonds



(e)
3  bonds
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