Chemistry 116: General Chemistry

Syracuse University Project Advance

Exam #4, Spring 2018
Name







Date 




The last page of the examination is a periodic table.

Speed of light c=3x108 m/sec
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 32 hours. What fraction of a 10 mg sample of 83Sr will be left after 96 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. The bombardment of 
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 nuclei gives two products, one of which is 
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________.
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8. A positron is produced in a nucleus by conversion of a ________.

A. proton to a neutron

B. neutron to a proton

C. proton to an electron

D. neutron to an electron

E. electron to a neutron

9. In the uranium-238 decay series, the first four decay processes are alpha decay followed by two successive beta decays followed by another alpha decay. What is the intermediate product produced after the first four decays of uranium-238?
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A. 234Pa

B. 226Ra

C. 230Th

D. 234U

E. 214Bi

10. Paper acts as a shield against ________.

A. alpha particles

B. beta particles

C. gamma rays

D. both alpha particles and beta particles

E. both beta particles and gamma rays

11. 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

12. In nuclear power plants ________.

A. the fission process is used to generate steam to turn a turbine to produce electricity

B. uranium atoms are changed directly into electrical energy

C. steam is produced by passing water directly over a radioactive material

D. the principles of operation are very different from those for a coal-fired plant

E. emitted -particles are captured directly as electricity

13.       The half-life for beta decay of strontium-90 is 28.8 years.  A milk sample is found to contain 10.3 ppm strontium-90.  How many years would pass before the strontium-90 concentration would drop to 1.0 ppm?

A.  92.3

B.  0.112

C.  186

D.  96.9

E.  131
14. When two atoms of 12H are fused to form one atom of 24He, the total energy evolved is 

      3.83 x 10-12 J.  What is the total change in mass for this reaction?


A) 1.28 x 10-17 g

B) 3.45 x 108 g


C) 4.26 x 10-26 g


D) 1.15 g


E) none of these

15. The following reaction is an example of


12H  +  12H  (  24He  +  01n  +  energy

       A) a nuclear fission reaction

       B) a breeder reaction

       C) a nuclear voltaic reaction

       D) a nuclear fusion reaction

       E) none of these
16.  Calculate the amount of energy (MeV) evolved in the fission of uranium-235 according to the equation:




235U92  ------>  90Sr38  +  144Ce58  +  1n0  +  4 0e-1




nuclear masses in atomic mass units:





235U92

234.9934





90Sr38

89.8864





144Ce58

143.8816





1n0

1.0087





0e-1

0.00055



[conversion  factor for E = mc2 is 931 MeV/amu]

(a)
146.5 MeV

(b)
286.4 MeV

(c)
59.3 MeV

(d)
199.8 MeV

(e)
309.1 MeV

17.  Which one of the following is a pair of isotopes of the same element?
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18.    The rate at which a radioactive nuclide decays depends upon

(a)
temperature

(b)
pressure

(c)
state of chemical combination

(d)
all of the above

(e)
none of the above

19.    Which equation is an example of artificial transmutation?

(a)  92238 U ------> 24 He  +  90234 Th 

(b)  1327 Al  +  24He  ------>  1530 P  +  01n 

(c)  614 C  ------>  714N  +  -10e 

(d)  88226Ra  ------>  24He  +  86222Ra

20.    Which reaction illustrates fusion?

(a)  12H  +   12H    ------>  24He  
(b)  01n  +  1327Al    ------>  1124Na  +  24He
(c)  1327 Al    +  24 He    ------>  1530P    +  01n 

(d)  714N  +  24 He    ------>   11H   + 817O

21.   The sum of the masses of two hydrogen atoms (mass number 1) and two neutrons is 4.0330.  Why does this differ from the mass of a helium atom (4.0026)?

(a)  Some hydrogen atoms are heavier than others.

(b)  The difference is the binding energy of the helium nucleus.

(c)  The difference is the experimental error in the measurement of the masses.

(d)  Because free neutrons have a very brief existence, we cannot measure heir mass directly and must use an average value which doesn’t fit every individual case accurately.

(e)  Since there is nothing in common between the helium atom and the hydrogen atom, there is no reason to expect the agreement.

22. Alkanes are 

A) saturated

B) polar

C) acidic

D) magnetic

E) reactive

23. How many hydrogen atoms are needed to complete the following hydrocarbon structure?
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24. Which of the following is an unsaturated compound?
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B. CH3–CH3
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D. CH3-O-CH2-CH3
E. CH4
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25. Which pair are geometric (cis/trans) isomers?

A. I and II

B. III and V

C. I and IV

D. II and V

E. I and III

26.  Which functional group does NOT contain an oxygen atom?

A. ketone

B. alkyne

C. aldehyde

D. ester

E. alcohol

27. What is the IUPAC name for the following compound
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A. 2-isopropyl-4-ethylhexane

B. 2,3-dimethyl-5-ethylheptane

C. 3-ethyl-5,6-dimethylheptane

D. 4,4-diethyl-2-isopropylbutane

E. 2-propylisooctane

28. A cyclic saturated hydrocarbon has six carbon atoms.  Its molecular formula is

A. C6H6
B. C6H10
C. C6H12
D. C6H14
E. C6H16 

29.  The name of the compound  CH2=CH-CH=CH-CH2CH3  is


A)  hexadiene


B)  1,2,3,4 hexadiene


C)  3,5 hexadiene


D)  1,3 hexadiene


E)  3,4 hexadiene
30.  Which of the following molecules has the longest C–C bond distance?

A. H3CCH3
B. H2CCH2
C. HCCH

D. H2CCO

E. C6H6
31. A condensed structural formula for 2,2,3-trimethyl-4-octene is
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32. 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

33. Which is the correct structure for para-dihydroxybenzene?
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34. Which one of the following alcohols is a tertiary alcohol?
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(EC)
Fresh rainwater or surfacewater contains enough tritium,  3H , to show 5.55 disintegrations per 

minute per 100 g of water.  Tritium has a half life of 12.3 years.  You are asked to check a vintage wine claimed to be produced in 1968 (Hint: this is the year 2018).  How many decompositions per minute should you observe in 100 g (same amount) of that wine?
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