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JBA 2025 – Content Check 5 

 

Name:______________________________________________ Score:______________ 

 

Multiple choice questions are worth two points each. 

 

1. The compound CH3NH2 reacts with water to form CH3NH3
+ and OH-.  In this reaction, 

CH3NH2 is acting as a(n)  

a. salt 

b. base 

c. acid 

d. solvent 

 

Answer ___b____ 

 

 

2. H3O
+ is called the  

a. hydroxide ion 

b. hydrogen ion 

c. hydrate ion 

d. hydronium ion 

 

Answer ___d____ 

 

 

3. If the concentration of a dilute solution of nitric acid (HNO3) is 0.00010 M, what is the pH of 

that solution?  

a. 14.0 

b. 7.0 

c. 4.0 

d. 5.0 

 

Answer ___c____ 

 

 

4. Uranium-238 decays by emission of an alpha particle.  The other product of this decay is 

a.  U92
234  b. Pa91

234  c. Ra88
234  d. T90

234 h 
 

Answer ___d____ 

 

5. One difference between a chemical reaction and a nuclear reaction is that in a nuclear 

reaction 

a. only small amounts of energy are absorbed or emitted.  

b. only the valence electrons are involved. 

c. atoms retain their identity. 

d. atoms often change from one element to another. 

 

Answer ___d____ 

 

6. After three half-lives, what fraction of the original radioactive isotope remains in a sample? 

a. 1/4 b. 1/8 c. 1/16 d. none 
 

Answer ___b____ 

 

7. The mass of a helium nucleus is slightly less than the sum of its parts (2 protons and 2 

neutrons) because 

a. the mass of protons and neutrons are not precisely known. 

b. some of the mass is given to electrons. 

c. the mass of a proton is larger than the mass of a neutron. 

d. some of the mass is converted to binding energy. 

 

Answer ___d____ 

 

  



Please write legibly!  If I can’t read it, I can’t grade it! 

8. Match the term with its definition. (7 points) 

 

__E__ pH 
A. a concentration term expressed in moles per liter 

__G__ alpha particle 
B. a compound that can behave both as an acid and as a base 

__A__ molarity 
C. a solution with pH > 7 

__B__ amphiprotic 
D. the force that holds the nucleons together in an atom’s 

nucleus 

__H__ critical mass 
E. -log[H+] 

__D__ binding energy 
F. the substance in which a solute is dissolved 

__C__ basic 
G. a helium nucleus emitted in nuclear reaction 

 
H. the minimum amount of an isotope necessary to sustain a 

chain reaction. 

 
I. a solution with [H+] > 1 x 10-7 M  

 

 

9. Write reactions for the following: (2 points each) 

a. The dissociation of nitric acid (HNO3, a strong acid) 

  

 

HNO3 → H+ + NO3
- 

 

 

b. The dissociation of calcium hydroxide (Ca(OH)2, a strong base) 

 

Ca(OH)2 → Ca2+ + 2OH- 

 

 

c. The reaction of nitric acid (HNO3) with calcium hydroxide (Ca(OH)2). 

 

2 HNO3+ Ca(OH)2 → Ca(NO3)2 + 2H2O 

 

 

 

  



Please write legibly!  If I can’t read it, I can’t grade it! 

10. Complete the following table: (6 points) 

Compound Molarity pH pOH Acidic, Basic 

or Neutral? 

HCl 0.012 M 1.92 12.08 Acidic 

KOH 0.0035 M 11.54 

KOH → K+ + OH- 

[OH-] = 0.0035 M 

pOH = 2.46 

Basic 

 

11. Write the nuclear equation for the decay of Po-210 if it undergoes 2 consecutive alpha decay 

followed by a beta decay followed by another alpha decay? (6 points) 

 

Po84
210  → 3 He + 2

4 e +−1
0  Au79

198  

  

 

 

 

 

 

 

 

 

 

 

 

12. In a carbon-14 dating experiment, a fossil was found to have 3.13% of its natural abundance 

of carbon-14 (in other words, if it originally would have contained 100 g 14C, it now only 

contains 3.13g 14C).  (6 points)  

a. How many half-lives have passed?  

 

3.13% means the fraction remaining is 0.0313 or 1/0.0313 remains.  Since 1/0.313= 32 that 

means that 1/32nd of the material remains that requires 

 

1→1/2→1/4→1/8→1/16→1/32 five half lives 

 

 

 

b. If the half-life of 14C  is 5730 years, how old is the fossil? (10 points) 

 

If five half-lives have passed, the object must be 5(5730) = 28,650 years old. 

  



Please write legibly!  If I can’t read it, I can’t grade it! 

pH = -log[H+], [H+] = 10-pH pH + pOH = 14 

 

 

 


