Chemistry I-Honors





     Atomic Theory / Nuclear Chemistry Practice
Solution Set
1.    C
For a neutral atom of an element to become a cation through a chemical reaction, which of the following must be true?

    
A) the atom must lose protons;     B) the atom must gain protons;     C) the atom must lose electrons;   D) the atom must gain electrons;     E) the atom may either lose electrons or gain protons;     F) the atom may either gain electrons or lose protons.

2.    A       What type of bombarding particle was used in Rutherford's "gold foil" experiment?

    
A) alpha;      B) beta;       C) gamma;      D) neutron;      E) neutrino;      F) X rays.

3.    D
Which of the following nuclides would be predicted to be radioactive?


A) Sn-118;        B) Ca-40;        C) Pb-208;          D) Am-244;           E) Zn-65 

4.    D
Nuclear mass defect is equivalent, by conversion, to:
A) atomic mass;      B) electrostatic force;     C) energy of a chemical reaction;       D) binding energy.

5.    D
What is the name for the lightest isotope of hydrogen?

    
A) ozone;      B) deuterium;       C) tritium;       D) protium;        E) alpha;       F) beta

6.    A
Cathode rays were found to be a stream of what type particle?

    
A) electrons;    B) protons;    C) positrons;   D) alpha particles;   E) cations;    F) gamma rays.

7.    B
If a certain element has several isotopes, all of these have:

    
A) the same mass;    B) the same Z number;     C) the same A number;     D) the same number of protons and neutrons;     E) both A and B.

8.    E
 Which of the following has 16 protons and 18 electrons?

  
A) S2+;       B) Ar2-;        C) Cl-;      D) K+;      E) S2-
9.    A
A beta particle is essentially:

    
A) an electron;    B) a positron;    C) a proton;    D) a helium nucleus.

Identify the reaction type with the reactions below:


A. spontaneous radioactive decay

B. transmutation (nuclear disintegration)


C. fission




D. fusion

10.    A
At-212   ------->   Bi-208  +   
11.    D
Sr-90  +  Li-7   ------------>  Nb-97  +    
12.    B
Ce-140  +      ----------->   Ba-138     +    D

13.    B
N-14  +        ------------>   O-17   +     p
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14.   51.819%  
Natural silver consists of two isotopes: Ag-107 has a mass of 106.9041 amu and Ag-109 has a mass of 108.9047 amu.  The periodic table gives the atomic weight for Ag as 107.868 amu.  Find the percent abundance of the lighter isotope of Ag.           




107.868   = 106.9041 (X)   +  108.9047 (1.000 - X)



-1.0367   =  -2.0006 X             X  = 0.51819     
Matching: each answer should be used only once

15.    H
His oil-drop experiment enabled scientists to measure the charge on the electron. 

16.    B
He concluded that the atom had a small, compact, positively-charged nucleus surrounded by electrons based on his gold-foil experiment.

17.    J
He invented the mass spectrograph, an instrument that is able to separate atoms of slightly different masses (isotopes).

18.    O
This Italian physicist was instrumental in the development of the first atomic bomb.  He also preapred more than 40 different radioactive elements through neutron bombardment.

19.    L
He is credited with the discovery of radioactivity.

20.    A
Developed the first comprehensive atomic theory based on experimental observations of Proust and Lavoisier.  He proposed the Law of Multiple Proportions.

21.    D
This ancient Greek first proposed idea that matter had small, indivisible particles.

22.    G
He was given credit for discovering the neutron around 1933.

23.    F
He determined the ratio of charge to mass of electrons with his work with cathode rays in 1897.

.............................................................................

A. Dalton      
B. Rutherford       
C. Moseley        
D. Democritus      
E. Aristotle

F. Thomson   
G. Chadwick        
H. Millikan     
 I. Gay-Lussac     
J. Aston

K. Bohr     
 L. Becquerel       
M. Roentgen      
N. Goldstein
O. Fermi

.............................................................................

Answer the following questions based on the -2 anion of an isotopic form of sulfur: S-35
24.    35

What is the A number for this nuclide?

25.    16

What is the Z number for this nuclide?

26.    16

 What is the number of protons in the anion form of this nonmetal?

27.    18

What is the number of electrons in the anion form of this nonmetal?

28.    19

What is the number of neutrons in the anion form of this nonmetal?
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29.     E
 The element samarium is known to have three isotopes - Sm-148, Sm-149, and Sm-152. The masses of these three isotopes are 148.1010 amu, 149.2005 amu, and 152.4107 amu, respectively.  If the lightest isotope is three times as abundant as the heaviest, and the middle isotope is known to be 16.00% abundant, what is the percent abundance of the heaviest isotope?  The average atomic mass for samarium is 149.18196 amu.

     
     A) 14.35;       B) 34.08;         C) 28.81;        D) 56.02;        E) 21.00;       F) 63.00



149.18196   = 149.2005 (0.1600)  +  148.1010 (3X)  +  152.4107 (X)



X = 0.2100
Complete the following nuclear reactions:

30.     Bk-247
Am-245 ( D ,  ) ____?_____

31         
Ac-228  (  ?  ,   )  Pa-232

32.      
U-235  ( n ,   ?   )  Pa-236

33.   Pu-244
Cm-248 undergoes spontaneous radioactive decay by alpha emission.  What is the resulting nuclide?

34.    20.1 hr.

What is the half-life of Fm-255 if its decay rate constant is 3.45 x 10-2 hr-1?




0.693  =  (3.45 x 10-2 hr-1) t         t = 20.1 hr
35.    2.43 hr
How many hours does it take for a 3.000-gram sample of Ho-166 to decay until only 0.375 grams remains behind?  The half-life of Ho-166 is 48.6 minutes.



k = 0.01425 min-1        t = 145.9 min   = 2.43 hr

ln( 3.000 / 0.375)  = (0.01425 min-1) t


 t = 145.9 min (1 hr / 60 min)  = 2.43 hr

36.   18.2 g
How many grams of Co-56 were initially present if only a 3.00-gram sample remains after 205 days? Decay rate constant is known to be 8.79 x 10-3 days-1?


ln( A0 / 3.00)  = (8.79 x 10-3 days-1)(205 days)  


A0 = 18.2 g.
