
CHM 1045  Spring, 2017 

Test 1 

        Name (print)___________________ 

 

Show your work for complete (and partial) credit. Report your answers to the correct 

number of significant figures, and use units where appropriate. 

 

1.  In the scientific method, what is a law? What is a hypothesis? How are the two 

related? 

 

 

 

 

2.  If you want to know if some homogeneous substance is a pure substance or a 

homogeneous mixture, how can you find out? What could you do to the substance? 

What would you see in each case (the substance is pure or the substance is a mixture) 

that would help you decide? 

 

 

 

 

 

3.  Convert  4.0g to mg 

 

 

 

4.  A picometer (pm) equals 10-12m. How many picometers is 1.87 x 10-4m? 

 

 

 

5.  What volume of pure acetic acid has a mass of 35.00g? The density of acetic acid is 

1.053g/mL. 

 

 

 

6.  Convert 70.0μL to cm3. (L=dm, dm-10-1L, 2.54cm=1in) 

 

 

 

 

7.  Which of the following values are equal to 0.1mg? There may be none or more than 

one. Check all that apply. Disregard SF. 

 ___ 10-4g   ___ .01cg   ___100µg   ___ 10-3g 

 

 

 



8. True or False: 

 ___ If something warms up 1ºC, it also warms up 1K. 

 ___ The theoretical lowest possible temperature is 0ºC 

___ If something warms up 1ºC, it also warms up 1ºF. 

 

9.  How does Dalton’s Atomic Theory explain the Law of Conservation of Mass? Answer 

this by addressing the following two questions: 

a) What is the Law of Conservation of Mass? State it. What does the law apply to? 

 

 

 

 

b) How does Dalton's Atomic Theory explain the Law of Conservation of Mass? 

 

 

 

 

 

10. How did Rutherford deduce that an atom had a dense, positively-charged nucleus as 

opposed to "sea of positive charge", as postulated by the then-current model of the 

atom? Why did he need a new model? What facts or observations influenced the new 

model? 

 

 

 

 

 

11. In the modern model of the atom, most the mass of the atom is in a small, positively-

charged ____________ which contains ____________ and ____________. Most of 

the volume of the atom is the area where the negatively-charged ____________ 

reside. 

 

12. All atoms of a given type (element) have the same number of ______________ in the 

nucleus. The isotopes of an element, however, have different numbers of 

_____________.  Ions are formed when an atom loses or gains one or more 

____________. 

 

15. Match each item in the column on the left pertaining to the periodic chart with one 

item in the column on the right pertaining to location on the chart by drawing a line 

between the items, three lines total.  

 Item on chart  Location 

 a) period   left side 

 b) group   row (horizontal) 

 c) nonmetals  middle 

     right side 

     column (vertical) 



14. The isotopes of boron, along with their abundances and weights are listed. 

Isotope Mass (amu) (%) Abundance 
10B 10.013amu 19.78% 
11B 11.009amu 80.22% 

 Using this information, calculate the average atomic mass of naturally-occurring 

boron atoms. 

 

13.  Complete the table by writing in the empty boxes in the table. 

Isotope symbol # protons # Neutrons # Electrons 
23Na   XXXXXXXXXX 
18O-2  XXXXXXXXXXX   

 7 8 7 

 

16. What is the formula of a compound forms between: 

 a) Mg+2 and F- ions?  b) aluminum ions (3A) and oxide ions (6A) 

 

 

17. a) What is the mass of one (average) magnesium atom in amu? 

 

 

b) What is the mass of one (average) magnesium atom in grams? 

 

 

18. Show that the Law of Multiple proportions applies to the following data by showing 

the calculation of the small whole numbers. 

Compound Mass of sulfur Mass of oxygen 

A 1.50g 1.50g 

B 2.00g 3.00g 

 

 

 

19. How many copper atoms are 2.11 x 10-6moles of copper? 

 

 

 

20. What is the mass of 3.55 x 1024 helium atoms (He, element #2)? 

 

 

 

  

5 points extra credit:  

The ratio of the mass of O to N in N2O3 is 12:7. In another compound composed of 

nitrogen and oxygen, the ratio is 16:7. What is the formula for the second compound? 

How did you get that formula? For full credit, you must explain how to deduce or 

calculate the formula without information present in the periodic table, which was not 

available when the Law of Multiple Proportions was discovered.  


