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The last page of this examination is a periodic table 

(1)
Alpha particles are

(a)
extremely penetrating light quanta.

(b)
electrons from the nucleus.

(c)
electrons from outside the nucleus.

(d)
helium molecules.

(e)
helium +2 ions

(2)
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.

(3)
Which fundamental particle is a product of the following nuclear reaction:




45Sc21  +  4He2  ------>  48Ti22  +  ?

(a)
deuteron

(b)
positron

(c)
proton

(d)
neutron

(e)
electron

(4)
In the nucleus of an atom of atomic number 82 and mass of 206 there are

(a)
82 neutrons

(b)
82 protons

(c)
124 electrons

(d)
206 neutrons

(e)
124 protons

(5)
A thyroid patient was given a microcurie of radioactive technetium (half-life 6.0 hours) at 9:00 AM one morning.  How many microcuries of activity was still in his body at 9:00 AM next morning?

(a)
1/16

(b)
1/4

(c)
1/8

(d)
0

(e)
6/9

(6)
The half-life of 14C is 5570 years and living things in equilibrium with the atmosphere averaged 15.3 count/min. g of C.  With which of the following eras would you associate an axe handle which had a 14C activity of 4.0 count/min. g?

(a)
Middle ages (1100 AD)

(b)
Roman Era (200 BC)

(c)
Age of the Pharaohs (3000 BC)

(d)
Pre-history (9000 BC)

(e)
Cave Man (30000 BC)

(7)
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

(8)
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

 (9)
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

(10)
Radium undergoes alpha decay.  The product of this reaction also undergoes alpha decay.  What is the product of this second decay reaction?

(a)
Po

(b)
Rn

(c)
U

(d)
Th

(e) Pa

(11)
The missing product from the reaction shown below combines with oxygen to form a compound with the formula




1942K  ------> -10e  +  

  

(a)
M2O

(b)
MO

(c)
MO2
(d)
M2O3
(e)
M3O2
(12)
The reaction shown below is an example of  

  decay.




84210Po  ------>  82206Pb  +  



(a)
alpha

(b)
beta

(c)
gamma

(d)
positron

(e)
electron capture

(13) 
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

(14) 
What kind of radiation will travel through an electric field on a pathway that remains unaffected by the field?

(a) a proton 

(b) a gamma ray 

(c) an electron 

(d) an alpha particle

(15) 
Which particle cannot be accelerated in a magnetic field?

(a) alpha particle 

(b) beta particle 

(c) neutron 

(d) proton

(16)
 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

(17)
 Which equation is an example of artificial transmutation?

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

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

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

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

(18) 
Fissionable uranium-233, uranium 235, and plutonium-239 are used in nuclear reactors as

(a) coolants 

(b) control rods 

(c) moderators 

(d) fuels

(19) 
Which reaction illustrates fusion?

(a)  12H  +  12H  ------>  24He 

(b)  01n  +  1327Al  ------>  1124Na  +  24He 

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

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

(20)  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

(21)
Give the IUPAC name for the compound shown below.

[image: image1.wmf]H

3

C

H

2

C

C

H

H

2

C

C

H

2

H

2

C

C

H

3

O

H


(a)
3-hexanal

(b)
5-heptanol

(c)
3-heptanal

(d)
3-heptanol

(e)
5-hexanol

(22)
A straight chain alkyne has eight carbon atoms.  Its molecular formula is

(a)
C8H8
(b)
C8H12
(c)
C8H14
(d)
C8H16
(e)
C8H18
(23)  What is the IUPAC name for the following compound?
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a)  4-ethyl-1-pentene

b)  2-ethyl-4-pentene

c)  4-methyl-1-hexene

d)  3-methyl-5-hexene

e)  2-(2-propenyl)butane

(24)
The functional group of an alkene consists of

(a)
2  bonds

(b)
1  bond and 1  bond

(c)
2  bonds

(d)
2  bonds and 1  bond

(e)
3  bonds

(25)
Which is the correct structure for para-dihydroxybenzene?
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(26)
The structure of the male hormone, testosterone, is shown below.  Testosterone contains

[image: image4.wmf]C

H

3

H

C

H

3

O

H

H

H

O


(a)
an aldehyde and an alcohol

(b)
a carboxylic acid and a ketone

(c)
an ether and an amine

(d)
an alcohol and a ketone

(e)
an aldehyde and a ketone

 (27)
Which one of the following structures is incorrect?
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(28)
Which one of the following alcohols is a tertiary alcohol?
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(29)
All of the following can exist in two or more isomeric forms (structural, geometric or optical) except

(a)
C4H10
(b)
C3H7Cl

(c)
C2H2Cl2
(d)
C2HCl3
(e)
C3H6
(30)
The correct IUPAC name for the compound shown below is
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(a)
2,3-dimethylhexane

(b)
2,3-dimethylheptene

(c)
3,4-dimethylheptane

(d)
2,3-dimethylheptane

(e)
5,6-dimethylheptane

 (31)
The reaction represented by the following equation is called

nC2H4  ------>  (-C2H4-)n
(a)
saponification

(b)
esterification

(c)
fermentation

(d)
polymerization

(e)
functionalization

(32)
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.

(33)
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

(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 1966 (Hint: this is the year 2016).  How many decompositions per minute should you observe in 100 g (same amount) of that wine?
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