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The Science of Chemistry

1. The name of the piece of equipment used to measure mass is_balance/scale_ and the units are ____grams_____.
2. The name of the piece of equipment used to measure volume is _graduated cylinder_ and the units are______mL______.
3. Name three pieces of lab safety equipment in our room.
safety shower, fume hood, fire extinguisher, eye wash
4. Identify the four parts of a Bunsen burner.
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A – where combustion occurs




B – barrel, raises the flame to a suitable height





C – air intake value

 



D – gas regulatory valve
Measurement
5. What are the 5 base SI units used in chemistry?

Meter, m3, Kilogram, Seconds, Kelvin
6. Rewrite the following numbers in scientific notation:
a.  0.003760


3.760 x 10-3
b.  79850


7.985 x 104
7. Identify the number of significant figures:
a.  0.003760


4
b.  79850


4
8. 2.56 L = ___2560____ ml = _____2560____cm3
9. How many centigrams are in 1 kilogram?  Use dimensional analysis.

1 kg x  105 cg     =    100,000 cg    


                 1 kg             
10. You travel 50 miles.  How many feet have you traveled?  Use dimensional analysis.  (5280 ft = 1 mile) 
50 miles   x   5280 ft    =  264,000 ft

                    1 mile 
11. The density of gold is 19.3 g/cm3.  Calculate the volume of a sample of gold that weighs 2.416 kg?

d =    m       v =  m  =      2416 g__

v = 125 cm3
          
      v
             d       19.3 g/cm3
12. A glass of water has a volume of 400 mL.  Calculate the mass of the water knowing the density of water is 1 g/mL.

 

d = m    
m = d x v  =   (1g/mL) x (400 mL)  
m = 400 g

 

        v

13. A cube measuring 2.5 cm by 2.5 cm by 2.5 cm weighs 21.5 grams. Calculate its density.
v = 2.5cm x 2.5cm x 2.5cm =  15.625cm3   
d =  m  =  __21.5 g_                                               d =  1.4 g/cm3               
                     v        15.625cm3
14.  A small rock has a mass of 3.30 grams.  When this rock is placed in a graduated cylinder filled with 50. ml of water, the level of water rose to 52.2 ml.  What is the density of the rock?

d =  m    =  __3.30 g_       d =  1.5 g/ml

v = 52.2ml – 50ml =  2.2ml  

               v              2.2ml
Matter
15. A pure substance can undergo physical changes without losing its identity.  List 4 examples of these kinds of changes.
cutting, melting, freezing, dissolving
16.  Classify each of the following as pure substances or as mixtures.
a. air  


b.  gold  

c.  tea  

d.  sulfur  

mixture 
    

 pure sub.
   
 mixture            
pure sub.
e.  sodium chloride  
f.  garden soil
g. mercury

h. aluminum foil

pure sub.

mixture

pure sub.

pure sub.
17.  How do you separate a substance that contains salt, water and sand?  Does your procedure involve chemical or physical changes?

Heat up the water to dissolve the salt in the water, pour the hot salt water – sand mixture through a filter to capture the sand, take the salt water and boil off the water to leave the salt.  The procedure is a physical change.
18. What is the difference between a homogeneous and heterogeneous mixture?  Give two examples of each.

Homogenous looks the same throughout, ex. salt water & air; heterogeneous looks different or non-uniform throughout, ex. pizza & chocolate chip cookie
19. What are the four signs that a chemical change took place?

color change, precipitate forms, gas given off, heat gained or released

20.  What are the three states of matter and how do they differ?

Solid – definite shape and volume
Liquid – definite volume, but not a definite shape

Gas – does not have a definite shape or volume

Energy
21.  What is the difference between a calorie and the specific heat of a substance?
Calorie = amount of heat energy that raises the temperature of exactly 1 g water exactly 1°C
Specific heat = amount of heat that changes the temperature of exactly 1 g of a substance by exactly 1°C

22.  1 calorie = 4.184   Joules

23. Ethanol has a specific heat of 2.46 J/g°C.  When 680 J are added to a sample of ethanol, its temperature rises from 28.2°C to 42.8°C.  What is the mass of the ethanol sample?

SH =    q    
m =     q    
      m  =                 680J_____                     m = 19 g
         m•∆T                 SH• ∆T
               (2.46J/g˚C) • (42.8°C – 28.2°C)

24. Calculate the specific heat of an unknown substance when 67.8 g of the material absorbs 47.8 Joules of energy while the temperature increases from 23 oC to 45 oC. 

SH =    q    

SH =                 47.8J________ 

SH = .032J/g˚C                                                

                     m•∆T                         
(67.8g) • (45˚C – 23˚C)
25.  A 24 gram sample of aluminum is exposed to 9.0 kJ in an insulated container.  Aluminum’s specific heat is 9.1 J/g˚C.  How many degrees will the temperature of the magnesium increase?
SH =    q    
∆T =     q    
      ∆T =                 9000J_____             ∆T = 41˚C
         m•∆T                   SH• m
                     (9.1J/g˚C) • (24g)

Atomic Structure
26.  What scientist developed the plum pudding model of the atom? 

Thompson

27. What scientist developed the planetary model of the atom? How did he do this? And what did it look like-draw a picture.

Rutherford; he performed a gold foil experiment where he shot a beam of particles through a thin gold foil, he found most of the particles when straight through some bounced back, atoms made of mostly empty space and has a positively charged nucleus; drawing on page 105 in text
28.  Consider the element copper (number 29 on the periodic table). The number 29 refers to the ______ and the number 63.54 refers to the ____________.

a.  mass number, atomic number

b.  atomic number, mass number

c.  average atomic mass, mass number

d.  mass number, average atomic mass

e.  atomic number, average atomic mass

29.  Complete the following table. Please make sure you have a periodic table for this problem.
	Isotope Notation
	Atomic #
	Mass #
	Protons
	Neutrons
	Electrons
	Charge

	231Th

90
	90
	231
	90
	141
	90
	0

	54Fe+2
       26
	26
	54
	26
	28
	24
	+2

	35Cl–1
       17
	17
	35
	17
	18
	18
	-1


30. Which of the following electron configurations is correct?


a.  Ga:     [Kr]4s23d104p1
b.  Mo:    [Kr]5s24d5
c.  Ca:     [Ar]4s13d10
d.  Br:     [Kr]4s23d104p7
e.  Bi:     [Xe]6s24f145d106p3
31.  Write the electron configuration for Si.

1s22s22p63s23p2
32. Fill out the following chart.
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S 1 2

p 3 6

d 5 10


33. How many electrons are in the f orbital? What is the first period that has electrons in the f-orbital?

There are 14 electrons in the f orbital.  The 6th period.
Periodic Table

34. Which of the following atoms are in order of increasing ionization energy:

a. Na, Al, Ar, S
b. Al, Ar, Na, S
c. Na, Al, S, Ar
d. S, Na, Ar, Al

35.  Which forms an acid when added to water?

a. Ne


b. Na


c. P


d. Co

36.  Which non-metal is most reactive?

a. F


b. Cl


c. Br


d. I

37. What is the name of the family of the following elements?
a.  Mg_ alkaline-earth metals   b.  Rb__ alkali metals ___  c. I __ halogens __
38.  State if the elements in the previous problem are metals, nonmetals, or metalloids.

a.  metals

b.  metals

c.  nonmetals
39.  Name three properties of metals. Where are metals found on the periodic table?

Metals are shiny, malleable, and conductive.  Metals are found on the left side of the periodic table
40.  Define ionization energy.

The energy required to remove one valence electron from a neutral atom.
41.  Which element has the highest ionization energy?

a. Mg

b. O

c. Fe

d.  C

e. Rb

42.  Why does the atomic radius increase as you move down a group and decrease as you move across a period?

As you move down a column one whole energy level is added to each period and the energy level is farther away from the nucleus than the previous one.  As you move from right to left the number of protons increases the positive charge on the nucleus which brings the electrons closer and reducing the radius.
43.  Why do the elements in the same column have similar chemical and physical properties?

All the elements in the same column have the same number of electrons and they are in the same type of orbital.

44.  Correctly name the period and group of iron, chlorine, lithium, and oxygen. 

Iron  per-4  grp 8,    Chlorine  per- 3, grp 17,  Lithium per2, grp 1,  
Oxygen per- 2, grp 16.
45.  What are the Alkaline earth metals?

The alkaline earth metals are in the second column of the periodic table.  The are metals, form positive 2 ions, have 2 valence electrons, are less reactive than the group one metals, are smaller than the alkali metals and lighter than them also.
46. Define OCTET RULE?

The octet rule states that most atoms are more stable and less reactive if their outer most energy level has eight electrons in it.
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