
Calculator practice: 
 
1. 23 =                                              2. 212 =  
3. 1/26 =                                           4. 2-9 =    
5. Express 2-9 in scientific notation  6. Express 0.00023 in scientific notation  
7. Express 0.000000000000048 in scientific notation 
8. Express 9.1 x 10-5 as a number of the form 0.00….91 
9. Avogadro’s number (6.02 x 1023) is the number of atoms in a mass of an 
element equal to its atomic weight in grams (otherwise known as a “mole” of 
atoms). Write Avogadro’s number in the form 602000….0  
10. e5 =                                            11. 1/e =  
12. e-1 =                                           13. e-2 =  
14. e-1.76 =                                        15. e2.95 =  
16. ln 2 =                                          17. ln ½ = 
18. ln 3.056                                      19. ln 0.0045 
20. ln (1.25 x 10-15)                           21. ln (3.75 x 109) 
21. ln (e-1)                                         23. ln (e3.89) 
24. eln (4.78)                                        25. eln (0.0076) 



Basic algebra practice 
 
1.  If              , write an equivalent expression of the form         . 

2.  If               , write an equivalent expression of the form         . 

3.  If                   , write an equivalent expression of the form        . 

4.  If                    , write an equivalent expression of the form          . 

5.  If                      , write an equivalent expression of the form       .  

6.  If                      , write an equivalent expression of the form        . 

7.  If               , write an equivalent expression of the form            . 

8.  If               , write an equivalent expression of the form        . 

y = mx x =

y = ax /b x =

y1 / y2 = a /b y1 =

y1 / y2 = a
2 /b2

y2 =y1 / y2 = a /b

y1 =

y1 / y2 = a
2 /b2 y2 =

y = ae−bx y / a =

y = ae−bx x =



Draw a “cartoon” picture of: 
 
1
1H (hydrogen)     63Li (lithium-6) 

 
 
 
 
2

1H (sometimes 21D for deuterium)   10
4Be (beryllium-10) 

 
 
 
 
3

2He (helium-three)    13
6C (carbon-13) 

 
 
 
 
4

2He (helium-four, a.k.a. the alpha particle when stripped of its 
           electrons) 



Example: About how long does it take for a sample of 31H (tritium) to decay to 
1000th of its original activity? Tritium has a half-life of 12.3 years. 

Same question for 239
94Pu? The half-life of plutonium-239 is 24,000 years. 



The half-life of 99
43Tc* is 6 hours. If I were injected with 40 mCi of 99

43Tc* at 
10AM on Wednesday, how much 99

43Tc* would remain by 10AM on 
Thursday? (Assume no biological elimination of the isotope.) 
 
 
 
 
 
 
 
How much would remain by 12N on Thursday? (Assume no biological 
elimination of the isotope.) 



22
11Na has a half-life of 2.605 years. If I buy a sample of 22

11Na with 
an activity of 3.5    C today, what will be the activity 10 years from now? 
 
 
 
 
 
 
 
 
How long will it be before the activity is reduced to 1/5th its starting value? 

µ



What element has 92 protons in its nucleus? 
 
What element has 24 protons in its nucleus? 
 
What element has 68 protons in its nucleus? 



Compare and contrast the properties of the e-, p+, and n0. Compare their 
masses, their electrical charges, and their response to the strong force. 
 
 
 
 
Use these properties to explain why electrons are attracted to the nucleus. 
 
 
 
 
Explain why the strong force is needed to keep protons in the nucleus. 
 
 
 
 
 
What is the typical size (in meters) of an atom? A nucleus? 



238
92U undergoes an α decay. What is the resulting decay product? 

 
 
It turns out that tritium (3

1H) is radioactive. What decay type would 
you expect and what would be the decay product? 
 
 
39

19K (potassium) is stable. Make a reasonable guess as to the decay mode 
and decay product of 38

19K. 
 
 
22

11Na decays to 22
10Ne. What was the decay mode? 



Imagine you are trying to prevent terrorists from carrying radioactive 
materials onto an airplane. What kind of detector would you choose 
to screen the suitcases with? An alpha detector, a beta detector, 
a gamma detector, or do you really need all three? Explain using your 
knowledge of the different characteristics of the three kinds of radioactive 
decays. 


