RB.2 The Chemical Elements (pg. 107—109)
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Key:  ( ( )
=
You know the topic very well

( + )
=
Your familiar with the topic

( 0 )
=
You’ve never heard of the topic

RB.2 The Chemical Elements (pg. 107—109)

Directions: Place a check mark ( ( ) next to the statement that you 

        agree with or leave the space blank if you disagree with 
        the statement.

1.  _____  Atoms are the smallest particles possessing the 

                 properties of an element which are the fundamental 

                 chemical substances from which all matter is made. 

2.  _____  An elements unique identity is determined by the 

                 number of protons in the nucleus.
3.  _____  Every element can be classified as either a solid, liquid 

                 or a gas   
4.  _____  All metals are shinny.  They are good conductors and 

                 are malleable, flattens when struck with a hammer.   
5.  _____  Nonmetals are brittle, break instead of bend, and lack 

                 luster 
6.  _____  Metalloids have characteristics of both metals and 

                 nonmetals.
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Name:____________________   Period:__________   Date:__________

RB.2 YOUR TURN:

CHEMICAL ELEMENTS CROSSWORD PUZZLE
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CADMINUM

ALUMINUM

PLATINUM

MANGANESE

COPPER

NITROGEN

CHLORINE

HELIUM

LITHIUM

PHOSPHORUS

KRYPTON

MAGNESIUM

CARBON

MERCURY

HYDROGEN

LEAD

ZINC

CHROMIUM

BISMUTH

CESIUM

IRON

GOLD

TIN

CALCIUM

IODINE

NICKEL

NEON

BORON

OXYGEN

ARGON

SILICON

ANTIM0NY

TUNGSTEN

BORMINE

URANIUM

SILVER

BERYLLIUM

SODIUM

· ACROSS

3.   A metallic element used in nuclear power plant control rods and in NiCad 

      rechargeable batteries.

10. An expensive, silver-white metal used in jewelry. It is also used in some 

      industrial processes to speed up chemical reactions.

11. A metallic element that serves as the negative pole (electrode) in the common 

      flashlight battery. It is used to plate a protective film on iron objects (as in 

      galvanized buckets). Alloyed with copper, it becomes brass.

13. A highly reactive, greenish-yellow gas used as a bleach and water 

      disinfectant. It is a component of table salt.

14. This magnetic, metallic element is used extensively for structural purposes. 

      Outdoor stair railings may be made of this element.

15. A component of all-living matter and fossil fuels; the black material on a 

      charred candlewick.

18. A soft, dense metal used in bullets and car batteries. It was once used 

      extensively both in plumbing and in paints. Concern over its biological effects 

      caused a ban on its use for these purposes. It has been phased out as a gasoline 

      additive for the same reason.

20. An unreactive gas. In the comic book world, a mineral containing this element 

      could weaken Superman. In the real world, a radioactive form of this element 

      is a by-product of most nuclear explosions; its presence in the atmosphere can 

      indicate whether a nation is testing nuclear weapons.

21. This metal is the best conductor of heat and electricity. Its scarcity prevents it 

      from common use for such purposes. It was used extensively in the past in the 

      manufacture of coins, but has become too expensive. It is used today for fine 

      eating utensils and decorative objects. Some of its compounds are light-

      sensitive enough to be used in photographic film.

22. The most chemically reactive metal. Through it is quite rare, it is used in some 

      photoelectric cells and in atomic clocks, which have far greater accuracy than 

      mechanical or electric clocks.

23. The second most abundant element in Earth's crust. It is the principal 

      component of sand and quartz and finds use in solar cells, computer chips, 

      caulking materials, and abrasives.

25. Nicknamed "quicksilver" it is the only metallic element that is a liquid at room 

      temperature. It is used in thermometers because it expands significantly and 

      uniformly when heated. Its high density makes it a practical substance to use in 

      barometers used to measure atmospheric air pressure. It is a toxic "heavy" 

      metal.

28. A gaseous nonmetal, the most abundant element on Earth. It makes up some 

      21% of Earth's atmospheres and is essential to most forms of life.

29. This metal has relatively low melting point. It is used in fire detection and 

      extinguishing devices as well as in electrical fuses.

31. A soft, highly reactive metal. Its compounds include table salt, lye and baking 

      soda.

32. A reactive metal whose compounds make up limestone, chalk, cement, and the 

      bones and teeth of animals. Milk is a good nutritional source of this element.

34. An unreactive, gaseous element used in advertising signs for the bright 

      reddish-orange glow it produces when an electric current is passed through it.

35. With the highest melting point of any pure element, it is the filament in 

      ordinary (incandescent) light bulbs. Its one-letter symbol comes from the name 

      wolfram.

36. A silver-white, lustrous, radioactive metal. Its oxide is used as fuel in nuclear 

      power plants and in atomic warheads.

37. A reactive metal with a high melting point. It is used in manufacturing rocket 

      nose cones because this low-density substance is remarkably strong.

· DOWN

1. A reddish, lustrous, ductile, malleable metal that occurs in nature in both free and 

      combined states. It forms the body of many statues, including the Statue of Liberty. 

      Other uses include electrical wiring, pennies, and decorative objects.

2. A gaseous nonmetal that makes up 78% of Earth's atmosphere. Its compounds are 

      important components of proteins, fertilizers, and many explosives.

4. The most abundant metal in Earth's crust, this silver-white element is characterized by 

      its low density, resistance to corrosion, and high strength. It is used for a variety of 

      structural purposes, such as in airplanes, boats, and cars.

5. A metallic element. It is added to steel to increase its strength.

6. The lightest and most abundant element; the fuel of the universe. It is believed that all 

      other elements were originally formed from a series of stellar nuclear reactions 

      beginning with this element. It is found in numerous compounds such as water and in 

      most carbon-containing compounds.

7. A highly reactive, metal. It is used in the manufacture of synthetic rubber and drugs. 

      One of its compounds has been used successfully to treat a certain type of mental 

      illness. It finds limited use in nuclear weapons.

8. An unreactive, gaseous element that is a product of the nuclear reaction (fusion) of 

      hydrogen atoms. This reaction occurred at the beginning of time and occurs today in 

      stars such as our sun. The second most abundant element in the universe, it is quite 

      rare on Earth. Small concentrations are found in some natural gas deposits. It is used 

      in blimps because of its low density. (Only hydrogen, which is highly flammable, has 

      a lower density.) It is also used in cryogenic (low-temperature) work because it can 

      be compressed to a liquid that has temperature of -269 degrees Celsius. 

9. A widely distributed nonmetal never found naturally in its elemental state 

      uncombined with any other element. It is an essential component in all cell 

      protoplasm, DNA, and various animal tissues and bones. It is also one of the three 

      main elements in fertilizers.

12. A yellow, nonreactive, metallic element that has been highly valued since ancient 

      times for its beauty and durability.

16. A reactive, silver-white metal that is second in abundance to sodium in ocean water. 

      Due to its low density and high strength, its alloys are often used for structural 

      purposes in the transportation industry, as in "mag" wheels. It is also used in 

      fireworks and incendiary bombs because it ignites readily. Some of its compounds, 

      such as Epsom slat and milk of magnesia, have medicinal uses.

17. A red, highly reactive, fuming liquid with a foul smell. It finds limited use as a 

      disinfectant.

19. An odorless, colorless, unreactive gas used in most incandescent light bulbs.

22. A metal that is used to make stainless steel. Combined with nickel, it forms nichrome 

      wire, which is used in toasters, and other devices where high electrical resistance is 

      desired to produce heat.

24. One of the three magnetic elements, this metal is used in 5-cent pieces and other 

      coins, in electroplating, and in nichrome wire.

26. Used in borosilicate (Pyrex) glass, Boraxo soap, drill bits, and control rods in nuclear 

      power plants.

27. An element with a symbol based on its Latin name. It is used with lead in car 

      batteries.

30. A metallic element that is used as a corrosion-resistant coating on the inside of cans 

      used for packaging food, oil, and other substances.

33. A solid purple-black nonmetal that changes to a deep purple gas upon heating. An 

      alcohol solution of this element serves as an effective skin disinfectant. A compound 

      of the element is added to sodium chloride (table salt) to prevent goiter.

Name_________________________   Period_______   Date____________

RB.3 Laboratory Activity:

Metal, Nonmetal? (pg. 108—110)

Purpose

In this activity you will investigate properties of seven elements in order to classify them as metals, nonmetals or metalloids

Procedure

Physical Properties

1.  Appearance: Observe and record the appearance of each element.  

     Include physical properties such as color, luster as well as form

2.  Crushing: Gently rap each element sample with a hammer.  Decide 

     whether the samples are malleable or brittle

3.  Conductivity: Test each sample to see if it conducts electricity by 

     touching both electrodes of the conductivity tester to the element 

     being careful not to allow the electrodes to touch each other. If the 

     bulb lights, the sample conducts.

Chemical Properties

1.  Decide which elements react with hydrochloric acid

     a.  Label seven test tubes 1 through 7.

     b.  Place a sample of each element in its appropriate test tube.  The  

          sample should be a 1-cm length of wire or ribbon, or 0.2—0.4 g 

          of the solid.

     c.  Add just enough 0.5 M HCl to each test tube to cover the 

          substance inside.  

     d.  Observe and record each result.  Decide which elements reacted 

          and which did not.

     e.  Discard the contents of the test tubes so that the solids do not go 

          down the drain in the sink.

2.  Decide which elements react with a solution of  copper (II) chloride.

     a.  Repeat Steps 1a through 1c using 0.1 M CuCl2
     b.  Observe the test tubes for three to five minutes—changes may be 

          slow.  Record each result.  Decide which elements reacted and 

          which did not.

     c.  Discard the contents as listed in Step 1e

3.  Clean all glassware with soap and water.

4.  Wipe down the lab bench and wash your hands before leaving the lab
Observations / Results
Data Table

	Element
	Appearance
(Shinny / Dull)
	Result of Crushing (Malleable / Brittle)
	Conductivity (Yes / No)
	Reaction with HCl (Yes / No)
	Reaction
with CuCl2 (Yes / No)          

	1


	
	
	
	
	

	2


	
	
	
	
	

	3


	
	
	
	
	

	4


	
	
	
	
	

	

5


	
	
	
	
	

	6


	
	
	
	
	

	7


	
	
	
	
	


Conclusions
1.  Sort the seven coded elements into two groups, metals or nonmetals, 

     based on similarities in their physical and chemical properties

2.  The elements that can fit into either group classify as a metalloid

	Metals
	Nonmetals
	Metalloids

	
	
	


RB.4 THE PERIODIC TABLE (pg. 110-111)

1.  By the mid-1800s, about 60 elements were…

2.  The five nonmetals known at that time were gases at room 
     temperature. They are…

3.  Two other elements are liquids at room temperature, which 
     are…

4.  The PERIODIC TABLE allows scientist to place elements with 
     similar properties…

5.  In 1869, the Russian chemist  Demitri Mendeleev published 
     the…

6.  The periodic tables of the 1800s were organized according to 
     increasing…
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1. Starting at the bottom of Table II, use the elements from Table I and rank
the elements from shortest to longest wavelength.

2. Where there is an exceptionally large jump between one wave length and the next
known wavelength, that is where the element J (yet to be discovered) goes.

3. Remember, the longer the wavelength the fewer the number of protons (inverse
relationship), i.e., the element at the top of your table will be the one with the
fewest number of protons,




RB.5 You Decide:

Grouping The Elements (pg. 111—112)

1.  Cut out the Data Set of Cards for Twenty Elements. 

2.  Place the cards in three different groups.
· Elements with boiling points  < 0 ˚C

· Elements with boiling points  > 0 ˚C

· Elements that contain chlorine  

3.  Examine the cards within each group for any patterns 

     and observe how particular properties vary within the  

     groups.  

4.  Decide on the most reasonable and useful patterns 
     within card groups and arrange cards within each group 
     in some logical sequence.
5.  On the back of this sheet of paper, explain how you 

     arranged the cards within each of the three groups.

6.  Finally, make one more group by arranging all the cards 
     according to their atomic mass.  Then tape the cards 
     onto a sheet of paper to preserve your pattern for 
     classroom discussion.
[image: image3.jpg]DATA SET OF CARDS FOR
TWENTY ELEMENTS AND THEIR PROPERTIES

Atomic mass 1 Atomic mass 19 Atomic mass 36
Melting point (°C) -259 | Melting point (°C) -218 Melting point (°C) -101
Boiling point (°C)  -252 | Boiling point (°C) -188 Boiling point (°C) -34
O in oxide 0.5 | Oin oxide 0.5 O in oxide 0.5
Cl in chloride 1 Cl in chloride 1 Cl in chloride 1
Atomic mass 9 Atomic mass 20 Atomic mass 27
Melting point (°C) 1,287} Melting point (°C) -248 Melting point (°C) 659
Boiling point (°C) 2,507 Boiling point (°C) -246 Boiling point (°C) 2,327
O in oxide 1 O in oxide - O in oxide 1.5
Cl in chloride 2 Cl in chloride - Cl in chloride 3
Atomic mass 16 Atomic mass 40

Melting point (°C)  -219 | Melting point Ee) -189

Boiling point (°C)  -183 | Boiling point (°C) -186

O in oxide - O in oxide -5

Cl in chloride 2 Cl in chloride -

Atomic mass 7 Atomic mass 32 Atomic mass 23
Melting point (°C) 179 | Melting point ©c) 119 Melting point (°C) 97
Boiling point (°C)  1,327| Boiling point (°C) 445 Boiling point (°C) 889
O in oxide 0.5 O in oxide 3 O in oxide 0.5
Cl in chloride 1 Cl in chloride 2 Cl in chloride 1
Atomic mass 39 Atomic mass 12 Atomic mass 14
Melting point (°C) 64 Melting point (°C) 3,470 | Melting point (°C) -272
Boiling point (°C) 757 | Boiling point (°C) 4,347 Boiling point (°C) -269
O in oxide 0.5 | O in oxide 2 O in oxide -

Cl in chloride 1 Cl in chloride 4 Cl in chloride -
Atomic mass 40 Atomic mass 31 Atomic mass 14
Melting point (°C) 851 | Melting point (°C) 44 Melting point (°C) -210
Boiling point (°C)  1,487| Boiling point (°C) 280 Boiling point (°C) -196
O in oxide 1 O in oxide 2.5 O in oxide 2.5
Cl in chloride 2 Cl in chloride 3 Cl in chloride 3
Atomic mass 10 Atomic mass 28 Atomic mass 24
Melting point (°C)  2,037| Melting point (°C) 1,407 | Melting point (°C) 650
Boiling point (°C)  2,527| Boiling point (°C) 2,677 | Boiling point (°C) 1,117
O in oxide 1.5 | Oin oxide 2 O in oxide 1

Cl in chloride 3 Cl in chloride 4 Cl in chloride 2











