Chemistry 116: General Chemistry

Syracuse University Project Advance

Exam #4, Spring 2017
Periodic Tables to be handed out.  Speed of light c=3x108 m/sec
Name
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(1) 
Which one of the following can be done to shorten the half-life of the radioactive decay of strontium-90?

(a)  freeze it

(b)  heat it

(c)  oxidize it to the +2 oxidation state
(d)  change the rate constant
(e)  none of these

(2)
Identify the missing particle in the following equation:



23892U------>  42He  +  ?

(a)  242Pu94
(b)  234Th90
(c)  242Th90
(d)  234U92
(e)  none of these

(3)
The following are produced by radioactive processes.  Which one is the nucleus of the helium atom?

(a)   particle

(b)   particle

(c)   ray

(d)  neutron

(e)  positron

(4)
When the Pd-106 nucleus is struck with an alpha particle, a proton is produced along with a new element.  What is the new element?

(a)  Cd-112

(b)  Cd-109

(c)  Ag-108

(d)  Ag-109

(e)  none of these

(5)
The rate constant for the decay of 4520Ca is 4.23 x 10-3/day.  What is the half-life of 45Ca?

(a)  118 days

(b)  164 days

(c)  211 days

(d)  236 days

(e)  none of these

(6)
Choose the incorrect statement concerning gamma rays:


(a) They have no mass.


(b) They have no charge.


(c) They have no energy.


(d) They are emitted by nuclei.


(e) They move with the velocity of light.

(7)
The transuranium element neptunium can be prepared by bombardment of 238U with high energy particles.  The reaction is




23892U  +  high energy particle  -------->  23893Np  +  2 10n


What high energy particle is necessary to balance this reaction?


(a) 1H


(b) 2H


(c) 4He


(d) 0e


(e) 1e
(8)
The nuclear equation:




147N   +  10n   -------->  146C   +  ?


can be balanced by adding to the right side


(a) one proton


(b) one gamma


(c) one positron


(d) one electron


(e) one alpha

(9) 
A piece of steel pipe came out of a nuclear reactor with 1000 curies of 59Fe activity, which has 

a half-life of 45 days.  Calculate how long it will be before the 59Fe activity falls to the level of 

10 curies.


(a) 12 1/3 years


(b) 6 years, 2 months


(c) 299 days


(d) 90 days


(e) 45 days

(10)
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) 10500 years


(e) 22600 years

(11)
The following reaction is an example of



21H    +   21H    (    32He   +  10n  +  energy


(a) a nuclear fission reaction


(b) a breeder reaction


(c) a nuclear voltaic reaction


(d) a nuclear fusion reaction


(e) none of these

(12)
Nuclides with too many neutrons to be in the band of stability are most likely to decay by what mode?

(a)  
(b)  fission

(c)  +
(d)  electron capture

(e)  -
(13)
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

(14)
The radioactive decay of carbon-14 is a first-order reaction with a half-life of 5715 years.  How long will it take for the carbon-14 in an archeological sample to decrease to 25% of its original concentration (radioactivity level)?


(a) 1429 years


(b) 2858 years


(c) 5715 years


(d) 11430 years


(e) 22860 years

(15)
When two atoms of 2H are fused to form one atom of 4He, 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

(16)
The sun’s primary energy producing process is
(a)  nuclear fusion

(b)  nuclear fission

(c)  chemical ionization

(d)  nuclear bombardment

(e) radioactive  emission

(17)
What happens to the mass number and atomic number of an element when it undergoes beta   decay?

(a) neither the mass number nor the atomic number change


(b) the mass number decreases by 4 and the atomic number decreases by 2


(c) the mass number does not change and the atomic number increases by 1


(d) the mass number does not change and the atomic number decreases by 2


(e) the mass number increases by 2 and the atomic number increases by 1

(18) 
Which of the following compounds contains carbon atoms with sp2 hybrid atomic orbitals?


(a) propyne


(b) propene


(c) propane


(d) propanol


(e) none of the above

(19) 
Give the IUPAC name for the following compound:
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(a) 3-ethyl-1-propylbutanol


(b) 5-octanol


(c) 3-methyl-5-octanol


(d) 1-propyl-1-pentanol


(e) 4-monanol

(20)
What is the general formula for an alcohol?

(a)
R-O-R

(b)
R-CO-R

(c)
R-CO-OH

(d)
R-OH

(e)
R-CO-H

(21) 
Which of the following is/are neither structural or geometrical isomer
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(a) 1


(b) 2


(c) 3


(d) 4


(e) 3 and 4

(22)
Name the compound whose structural formula appears below.
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(a)
isopropane

(b)
methylpentane

(c)
methylbutane

(d)
n-pentane

(e)
dodecane

(23)
Which one of the following molecules is chiral?
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      B

       C

         D

E

(a)
A

(b)
B

(c)
C

(d)
D

(e)
E

(24) 
For a series of straight-chain alkane hydrocarbon molecules, the higher the molecular weight,


(a) the higher the vapor pressure at room temperature


(b) the more hydrogen bonding is involved


(c) the lower the heat of vaporization


(d) the higher the boiling point


(e) none are correct

(25)
For which of the following molecules does hydrogen bonding not play an important role as an attractive intermolecular force?


(a) proteins


(b) DNA


(c) HF(l)


(d) NH3(l)


(e) all participate in hydrogen bonding

(26)
Arrange the following three substances in order of increasing solubility in hexane (C6H14):



A
CH2OHCH2OH



B
C10H22


C
H2O


(a) ABC


(b) ACB


(c) CAB


(d) BCA


(e) BAC

(27)
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

(28)
Which of the following is not a correct statement?


(a) Dimethylacetylene, CH3CCCH3, contains sp3 and sp hybridized carbon atoms.


(b) The IUPAC name for the following compound is 2-ethylpentane, 

                 (CH3CH2)2CHCH2CH2CH3.


(c) CH3CH2CH2CH2CH2COOH is a saturated carboxylic acid.


(d) The cis-trans isomerization of 11-retinal is involved in human vision.


(e) All are correct statements.

(29)
The aromatic compound phenol is shown:                     OH  


Which of the following structures is that of meta-bromophenol?

           OH                           OH

      OH
                          OH

                       Br                                                                      

a)


b)

       c)


d)   Br                e) none of these

                                                                                           Br



        Br

(30)
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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 (EC)
Carbon 11 decays by positron emission according to the following equation:

116C ( 115B  +  01e

The decay occurs with a release of 2.87 x 1011 J per mole of carbon 11.  Calculate the energy release  when 4 grams of carbon 11 undergoes this radioactive decay.
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