	[image: image8.wmf]
[image: image2.jpg]|compLANTS

©Ongm I Attist
et oot A aTAblR T
rtoonStock.c





[image: image1.jpg]A
e

,,‘;—vg
4 !
Vs m‘z‘l!“NV/'—A

- A
e




	Name: __________________________

Date ___________

Estimated test date ______________________
Period __________
If found please return to Mrs. Paul J204
Chemical Reactions
Mrs. Paul
Honors Chemistry



All Problems in this packet  where limited space is provided, will need to be written and then solved in your Spiral Notebook.  It is the expectation and understanding that you will use your spiral for these problems and for homework checks.  The packet will not be visually used to verify homework is complete due to the lack of space for solving problems. All problems should be solved in your spiral notebook and in  PENCIL! (
 5 Types of Reactions 
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2Cs(9) +2 H;0() — 2CsOH (ag) + Hy(g)



Type of Reaction = _________________________________
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PL(NO3)3(ac) + 2 KI(a) — b Ptl3(s) + 2 KNO3(ag)



Type of Reaction = ________________________________
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2Ma(s) + Cly(@—p 2 NaCl(9)



Type of Reaction = ________________________________
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CaCO3(s)— Ca0(s) + COx(8)



      Type of Reaction = ________________________________
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            Type of Reaction = _________________________________

Part 1.   Writing Chemical Reactions from words:   Write the chemical formulas as they are expressed in words for each part of the chemical equations written below.  
1. Copper II Sulfate + Iron ( Iron II Sulfate + Copper

2. Aluminum + Hydrochloric acid ( Aluminum chloride + Hydrogen

3. Carbon + Oxygen ( Carbon dioxide

4. Hydrogen Sulfide + Oxygen ( water + sulfur

5. Sodium Hydroxide + Calcium Nitrate ( sodium Nitrate + Calcium Hydroxide

6. Potassium Iodide + Chlorine ( Potassium Chloride + Iodine

7. Sulfuric Acid + Potassium Hydroxide ( Potassium Sulfate + Water

8. Carbon Dioxide + Carbon ( Carbon Monoxide

9. Calcium Sulfate + Sodium Carbonate ( Calcium Carbonate + Sodium Sulfate

10. Aluminum + Phosphoric Acid ( Hydrogen + Aluminum Phosphate 

11. Ammonium Chloride + Sodium Nitrite ( Sodium Chloride + Nitrogen + Water

12. Lead II Nitrate ( Lead II Oxide + Nitrogen Dioxide + Oxygen

13. Mercury I Oxide + Oxygen ( Mercury II Oxide

14. Calcium Oxide + Magnesium Chloride ( Magnesium Oxide + Calcium Chloride

15. Calcium + Water ( Calcium Hydroxide + Hydrogen

16. Iron III Nitrate + Ammonium Hydroxide ( Iron III Hydroxide + Ammonium Nitrate 

17. Aluminum Chloride + Potassium Phosphate ( Aluminum Phosphate + Potassium Chloride 

18. Aluminum Oxide + Carbon + Chlorine ( Carbon Monoxide + Aluminum Chloride

19. Copper I Oxide + Hydrochloric Acid ( Copper I Chloride + Water

20. Iron III Oxide + Carbon Monoxide ( Iron + Carbon Dioxide

Part 2. Balancing chemical equations according to the Law of Conservation of Matter  For the work above, insert the proper coefficients to balance the chemical equations.  

Part 3.   Identify the following reactions as single displacement, double displacement, synthesis, or decomposition or combustion.

1.  Zn + CuSO4 ( ZnSO4 + Cu
2.  potassium + chlorine ( potassium chloride

3.  NaOH + HCl ( NaCl + H2O

4.  H2O  ( H2 + O2
5.  KCl ( K + Cl

6.  iron + sulfur ( iron sulfide
7.  Zn + HCl ( ZnCl2 + H2
8.  potassium iodide + calcium oxide ( calcium iodide + potassium oxide

9.  Fe + O2 ( FeO

10.  calcium hydroxide ( calcium + hydroxide

Part 4   Balancing Equations (A). Balance the equations below by placing a coefficient in front of the compound if needed.   Please note that several of these equations are already balanced as written.  

1.  H2 +  O2 --->  H2O

2.  N2   +   H2  --->   NH3
3.  S8 +  O2 --->  SO3


4.  N2   +   O2  --->   N2O

5.  HgO --->  Hg +  O2


6.  CO2   +   H2O  ---> C6H12O6   +   O2
7.  Zn +  HCl --->  ZnCl2 +  H2
  

8.  SiCl4   +   H2O  --->  H4SiO4   +   HCl

9.  Na +  H2O --->  NaOH +  H2


10. H3PO4  --->   H4P2O7   +   H2O

11.  C10H16 +  Cl2 --->  C +  HCl



12. CO2   +   NH3  --->  OC(NH2)2   +   H2O

13. Si2H3   +   O2  --->   SiO2 +  H2O
   

14. Al(OH)3 +  H2SO4 --->  Al2(SO4)3 +   H2O

15. Fe +  O2 --->  Fe2O3


  

16. Fe2(SO4)3 +  KOH--->  K2SO4  +   Fe(OH)3
17.  C7H6O2 +  O2 --->  CO2 +  H2O


18. H2SO4   + HI   --->   H2S + I2  +   H2O

19. FeS2 +  O2 --->  Fe2O3 +  SO2



20.  Al   +   FeO   --->   Al2O3   +   Fe

21.  Fe2O3  +  H2  --->  Fe   +   H2O



22. Na2CO3  + HCl --->  NaCl  +  H2O+   CO2
23.  K   +   Br2  --->    KBr




24.   P4   +   O2   --->   P2O5
25.  C2H2   +   O2  --->   CO2   +   H2O


26.   K2O   +   H2O   --->   KOH

27.   H2O2   --->   H2O   +   O2




28.    Al   +   O2   --->   Al2O3
29. C7H16   +    O2   --->   CO2    +   H2O


30. Na2O2   +   H2O   --->   NaOH   +   O2
31.  SiO2   +   HF  --->   SiF4    +    H2O


32.    C   +   H2O   --->   CO   +   H2
33.   KClO3   --->   KCl    +   O2



34.  H3AsO4   --->   As2O5   +   H2O

35.  KClO3   --->   KClO4   +   KCl



36.  Al2(SO4)3+  Ca(OH)2---> Al(OH)3 + CaSO4
37.   P4O10    +   H2O   --->   H3PO4



38. FeCl3   +   NH4OH ---> Fe(OH)3+   NH4Cl

39.   Sb   +   O2   --->   Sb4O6




40. Ca3(PO4)2 +  SiO2  ---> P4O10  +  CaSiO3
41.  C3H8   +   O2   --->   CO2    +   H2O


42.   N2O5   +   H2O   --->   HNO3
43.  Fe2O3   +    CO   --->   Fe   +   CO2


44.   Al   +   HCl   --->   AlCl3   +   H2
45.  PCl5  +   H2O   --->   HCl   +   H3PO4


46.   H3BO3   --->   H4B6O11    +    H2O

47.   H2S   +   Cl2   --->   S8   +   HCl


48.   Mg   +   N2   --->    Mg3N2
49.  Fe   +   H2O   --->   Fe3O4    +   H2


50.  NaOH +   Cl2--->  NaCl+  NaClO +  H2

Part 5.   Balancing Equations (B)     Balance the following using Coefficients.
1.        (NH4)2SO4       +     KOH(      K2SO4  +    NH3+    H2O

2.    Ca3(PO4)2 +        SiO2  +      C  (   CaSiO3   +    CO  +  P4
3.        AgNO3    +    K2CrO4  (     Ag2CrO4    +     KNO3
4.         HCl           +        NaOH         (       H2O    +      NaCl

5.         AsCl3         +        H2O   (         HCl      +    As(OH)3
6.           RbCl      +      O2       (  RbClO4
7.         Sn        +          KOH         (       K2SnO2     +        H2
8.    MoO3+    Zn +    H2SO4 (    Mo2O3 +     ZnSO4  +   H2O

9.       SiF4       +         H2O       (           H2SiF6     +      H2SiO3
10.        ZnCl2  +     (NH4)2S      (        ZnS  +    NH4Cl

11.      Na2SO3  +      HCl  (      NaCl   +     H2O     +     SO2
12.        C8H18      +      O2      (     H2O     +     CO2
13.      BaCO3  +      C      +      H2O    (     CO    +     Ba(OH)2
14.         KClO3      (     KCl         +        O2
15.         HNO3     +     Ca(OH)2    (     Ca(NO3)2     +      H2O

16.       Al        +       Pb(NO3)2        (  Al(NO3)3        +       Pb

17.        MnO2  +     HCl  (     MnCl2   +      Cl2     +        H2O

18.      C2H5OH     +     O2    (      CO2      +     H2O

19.        Mg     +     O2    (       MgO

20.      PbO        (          Pb       +          O2

VI. Predicting products for chemical reactions.
Decomposition Types
1. Base (  Metallic oxide and water

2. OxyAcid (  nonmetallic oxide and water (preserve nitrogen’s oxidation number)

3. Binary Acid ( individual elements

4. Chlorate (  Binary salt and oxygen gas

5. Carbonates (  binary oxide and carbon dioxide

6. Binary compounds (  individual elements

7. Acid + Carbonate (  carbon dioxide + water + binary compound

1) Ni(ClO3)2 ---> 

2) Ag2O ---> 

3) HNO2 ---> 

4) Fe(OH)3 ---> 

5) ZnCO3 ---> 

6) Cs2CO3 ---> 

7) Al(OH)3 ---> 

8) H2SO4 ---> 

9) RbClO3 ---> 

10) RaCl2 ---> 

Decomposition:

1 solid magnesium carbonate is heated

2. solid calcium carbonate is strongly heated.

3. solid potassium chlorate is heated in the presence of manganese dioxide as a catalyst.

4. A solution of hydrogen peroxide is exposed to strong sunlight.
Synthesis Reactions

1. Individual elements (  combine to make one product

2. two compounds ( more complex compound

a. binary oxide  + CO2 (  carbonate

b. binary chloride +  O2 ( chlorate

3. Photosynthesis 

a. Carbon dioxide + water ( C6H12O6  + O2
4. Metallic oxide and Water (  base

5. Nonmetallic oxide and water ( Acid

1)     MgCl2 + O2 ---> 

2)     Na + O2 ---> 

3)     P2O3 + H2O ---> 

4)     K2O + H2O ---> 

5)     BaO + CO2 ---> 

6)     BeO + CO2 ---> 

7)     Al2O3 + H2O ---> 

8)     N2O5 + H2O ---> 

9)     NaCl + O2 ---> 

10)    Ra + Cl2 ---> 

Practice: Synthesis

1. Excess chlorine gas is passed over hot iron fil​ings.

2. Lithium metal is burned in air.

3. Calcium metal is heated strongly in nitrogen gas.

4. Solid calcium oxide is exposed to a stream of car​bon dioxide gas.

5. Sulfur dioxide gas is bubbled into distilled water. 

Single replacement

1)     Al +     Pb(NO3)2 ---> 

2)    Cl2 +     NaI ---> 

3)      Fe +     AgC2H3O2 ---> 

4)     Al +     CuCl2 ---> 

5)        Br2 +    CaI2 ---> 

6)         Al +        HCl ---> 

7)       Mg +         HCl ---> 

8)           Zn +        H2SO4 ---> 

9)         Fe +            CuSO4 ---> 

10)       Cl2 + MgI2 ---> 

Practice: Single Replacement

1.lead foil is immersed in silver nitrate solution.

2. A bar of zinc metal is immersed in a solution of copper (II) sulfate.

3. a piece of aluminum metal is added to a solution of silver nitrate.

4. A mixture of powdered iron (III) oxide and pow​dered aluminum metal is heat strongly.

5. Liquid bromine is shaken with 0.5M sodium io​dide solution.

Double replacement

1.   Ca(OH)2 +   H3PO4 ---> 

2)   K2CO3 +   BaCl2 ---> 

3)   Cd3(PO4)2 +   (NH4)2S ---> 

4)    Co(OH)3 + HNO3 --->

5)    AgNO3 +    KCl ---> 

6)    Na2CO3 +    H2SO4 ---> 

7)    Al(OH)3   +     HC2H3O2 ---> 

8)     Al2(SO4)3 +    Ca3(PO4)2 ---> 

9)       Cr2(SO3)3 + H2SO4 ---> 

10)     AgC2H3O2 +    K2CrO4 ---> 

PRACTICE: Double Replacement

1. A 0.2M barium nitrate solution is added to an al​kaline 0.2M potassium chromate solution.

2. manganese(II) nitrate solution is mixed with sodium hydroxide solution.

3. dilute acetic acid solution is added to solid mag​ne​sium carbonate.

4. solid lead(II) carbonate is added to a 0.5M sulfuric acid solution.

5. a saturated solution of calcium hydroxide is added to a solution of magnesium chloride.
Combustion
1)          C6H6 +         O2 ---> 

2)           C12H22O11 +         O2 ---> 

3)            C25H52 +       O2 ---> 

4)      C2H5OC2H5 +              O2 ---> 

5)        C4H9OH +         O2 ---> 
VII.  Prediction of reactions Computer Lab:  Summing it up

As you view the video clip of each of the reactions write a complete chemical equation in your spiral representing each of the videos.  Remember to balance the equations , include catalyst if necessary, include the symbols for the states (ex, s,g,l ), and  state the type of reaction.  

INVESTIGATION: Single and Displacement Reactions 

Purpose:  To determine a list of metal’s activity through experimentation. 

Procedure:  

1. Obtain a stereoscope and set it up as directed by your teacher.

2. Place one piece of each of the metals from your data table in its own spot in the well plate.

3. Fill each well half full with the corresponding solutions with the corresponding metal from your data table.

4. Observe reactions using the stereoscope microscope.

5. Answer questions from your lab handout; observe metals in the well plate once again after 10 minutes have passed.

6.  Layer several sheets of paper towel on the lab table.  Flip the well plate over onto the paper towels to retrieve metals---throw away in the trash----rinse well plate thoroughly


DATA TABLE

	Well plate spot
	SOLUTION AND METAL
	EVIDENCE OF A CHEMICAL REACTION?
	STRONGER METAL?
	WEAKER METAL?

	1
	lead acetate + Mg
	
	
	

	2
	lead acetate + Zn 
	
	
	

	3
	lead acetate + Cu
	
	
	

	4
	copper II sulfate + Mg
	
	
	

	5
	copper II sulfate + Zn
	
	
	

	6
	copper II sulfate + Pb
	
	
	

	7
	zinc sulfate + Mg
	
	
	

	8
	zinc sulfate + Pb
	
	
	

	9
	zinc sulfate + Cu
	
	
	


QUESTIONS: 

1. Which metal did not react with any of the solutions?

2. Does this mean this metal was the strongest or weakest of all the metals tested?

3. Which metal reacted with all of the solutions tested?

4. Does this mean this metal was the strongest or weakest of all the metals tested?

5. List the four metals (Pb, Zn, Mg and Cu) in order of their reactivity from strongest to weakest.

6. This is the word equation for spot #7:

magnesium + zinc sulfate -------> zinc + magnesium sulfate 


Write the word equation for spot #4.

7. What would be the word equation when lead is combined with copper II sulfate?(spot #6)

8. What would be the word equation if zinc were combined with lead acetate? (spot # 2)

9. Lithium is more reactive than magnesium. How would a piece of lithium probably react if it were placed into the three solutions used today?

Tin is less active than Zinc but more active than lead. How would a piece of tin react in…

10. tin + zinc sulfate---(?

11. tin + lead acetate---(?

12.A strip of silver does not react with any of the solutions tested. What does this tell you about the reactivity of silver?

13. What experiment could you perform in order to determine if iron is more or less active than copper?


_______________  +  ________________

14. Metals like platinum and gold are often said to be INACTIVE. What does this mean?

15. Find the activity series listed on the back of your periodic table. What is the weakest metal listed?

 Types of Reactions Lab

Background:  Chemical reactions can be classified into 5 categories to allow for prediction of products.  They are synthesis, decomposition, single replacement, double replacement and combustion. In today’s lab you will investigate 5 of these types of reactions.  

Purpose:  To predict the products and to observe the reaction of 5 different types of chemical reactions.  
Pre-Lab completion: (In your own words)  

1.  A synthesis reaction involves______________________________________________

2. A decomposition reaction involves__________________________________________

3. A single replacement reaction involves______________________________________

4. A double replacement reaction involves _____________________________________

5. A combustion reaction involves ____________________________________________

Procedure:

A.   Create a chart in your Spiral Labeled 

Types of REACTIONS to keep track of the data collected below:  

	Type of reaction
	Reactants
	Products
	Evidence of Chemical reaction

	Allow 10 –12 lines / rows minimum in your chart


	
	
	



Synthesis

1. Place a small amount of solid CaO into a well plate and add distilled water.  Mix thoroughly with a pipette.

2. Using the pipette, place a small drop of the solution on a piece of pH paper. [Look at the scale chart on the pH bottle to determine acid(1-6) or base ( 8-14).] Calcium hydroxide, a base, was formed. 

3. Write the reactants and the products that represent the reaction in the data table. 

Decomposition

4. Measure 5 mL of H2O2 ( hydrogen peroxide)and pour into a test tube.  

5. Add a small amount of MnO2, which will act as a catalyst to speed up the reaction, to the test tube.  

6.  Write the reactants and the products that represent the reaction.

Single Replacement

7. Measure 5 ml of 3 M HCl (concentrated acid---be careful!!!!) and pour into a test tube.

8. Using thermometer clamp, place a thermometer into the test tube and wait about 20 sec and record the before temperature.  

9.  Slowly add the Zn metal to the test tube.  Wait about 1-2 minutes and record the after temperature.

10. Repeat steps 7-9 / changing the metal to Mg .  
11. Write the reactants and the products that represent the reaction.
Double replacement
12. Obtain 6 test tubes and place them into a well plate.

13. Fill the first test tube 1/3 full with lead II nitrate and then add 5 ml of potassium iodide to the test tube.

14. Observe evidences of a chemical reaction taking place. Write the reactants and the products that represent the reaction .

15. Repeat steps 14-15 for the next 5 test tubes using the following combinations:

Strontium Chloride and sodium sulfate #6

Copper II sulfate and ammonium hydroxide #7

Copper II sulfate and sodium chloride #8

Manganese II chloride and sodium carbonate #9

Iron II chloride and potassium thiocynate #10
Combustion
16. Obtain 2 small candles.  Light both candles.

17. Place a small beaker over one of the candles and a large beaker over the other candle.  

18. Record observations in the data table.  

Questions:  

1. List the 5 types of chemical reactions observed in today’s lab.

2. List the 5 evidences that indicate a chemical reaction is taking place.

3. Write the complete chemical reaction below for all of the reactions observed in today’s lab, remember to write the correct chemical formulas and balance each one correctly.  
The Recycling of Copper Lab  / Incorporating many types of reactions and lab techniques into the recovery of copper metal.  

Introduction


Most chemical syntheses involve not only the production of the desired substance but also its separation and purification from unwanted side products. Such separation techniques include filtration, sedimentation and decantation. In this experiment, you will be able to evaluate you skills in these techniques. You will learn about some of the fundamental classes of chemical reactions: single replacement, double replacement, and decomposition. In addition, you will observe and take note of factors that indicate that a chemical change has taken place. You will perform several transformations of copper and finally recover the copper sample to evaluate your percent yield, a measure of the efficiency of your lab technique.

Procedure

Conversion 1: Copper to Copper (II) Nitrate

1. Weigh 1.5 g of copper turnings or copper wool in a tared 100 mL beaker on the balance. Record the mass of copper. 
2. Bring your beaker to the fume hood.  
3. Carefully add about 20 mL of dilute 6M nitric acid to the beaker. Place a watch glass on top of the beaker and observe the reaction that takes place under a hood. 

4. Allow it to sit until the copper has completely reacted. CAUTION: The gas given off by this reaction is toxic. Avoid breathing the fumes from this reaction.
The word equation for the reaction is:   Copper  + Nitric acid → Copper(II) nitrate + Nitrogen dioxide + Water
Write the balanced formula equation:  ________________________________________________________

Conversion 2: Copper(II) Nitrate to Copper(II) Hydroxide

1. Test the solution from conversion 1 with pH paper and record the result.________________
2. Obtain about 20 mL of 6M sodium hydroxide solution, test it with pH paper, and record this result also.________
3. Fill a 400 mL beaker about 1/3 full with ice water. Carefully place the 100 mL beaker containing the solution from conversion 1 inside the 400ml beaker so that it floats in the water. 
4. Slowly and cautiously add small portions of the sodium hydroxide to the copper(II) nitrate solution. Continuously mix the solutions with a gentle swirling motion. Record you observations.
5. After all 20 mL of sodium hydroxide has been added, test the resulting solution with pH paper. If the solution is not strongly basic, add more sodium hydroxide until this pH is reached. 
The word equation for the reaction is: Copper(II) nitrate + Sodium hydroxide → Copper(II) hydroxide + Sodium nitrate
Write the balanced formula equation:  ________________________________________________________

Conversion 3: Copper(II) Hydroxide to Copper(II) Oxide
1. Transfer the solution to a 400 ml beaker.
2. Add approximately 100 mL of distilled water to the beaker containing the copper(II) hydroxide precipitate.
3. Heat to a gentle boil until all the precipitate is converted to a brown-black substance. This new substance is copper (II) oxide. CAUTION: Stir the contents of the beaker continuously while heating. Do not remove the stirring rod from the beaker. Failure to stir the precipitate the precipitate can result in “bumping” which will cause your beaker to bounce off the ring stand and spill. If this occurs, you must start the experiment all over again!
4. After the Bunsen burner has been removed, take the beaker off the ring stand, remove the stirring rod, and allow the solution to direct the flow, without losing any solid. 
5. Wash the precipitate by adding about 100 mL of distilled water and gently stirring. Let the precipitate settle for another few minutes and then decant the wash water again leaving all of the solid in the beaker.
The word equation for the reaction is: Copper(II) hydroxide  → Copper (II) oxide + water
Write the balanced formula equation:  ________________________________________________________

Conversion 4: Copper(II) Oxide to Copper(II) Chloride

1. Add 50 mL of dilute 6M hydrochloric acid to the copper (II) hydroxide precipitate. Cover the beaker with a watch glass and swirl gently. The oxide will react within a few minutes to form aqueous copper (II) chloride.
The word equation for the reaction is:  Copper (II) oxide + Hydrochloric acid → Copper (II) chloride + water
Write the balanced formula equation:  ________________________________________________________

Conversion 5: Copper(II) Chloride to Copper

1. Measure approximately 75 cm of 18 gauge aluminum wire (at least 1.5g). Wrap the wire around a small beaker to form a coil, leaving a tail that can be hooked over the edge of the reaction beaker to suspend the coil in the copper(II) chloride solution. 
2. Place the coil in the solution, cover the beaker with a watch glass, and observe the reaction. As the appearance of the aluminum wire changes, shake it gently to expose the metal surface.
3. Allow the beaker to stand overnight. If the reaction is not complete the next day (how can you tell?), add more hydrochloric acid and allow it to full react.
The word equation for the reaction is: Copper (II) chloride + Aluminum  →> Copper + Aluminum chloride
Write the balanced formula equation:  ________________________________________________________

A side reaction also occurs that consumes any excess hydrochloric acid that remains in the beaker:

Aluminum + Hydrochloric acid → Aluminum chloride + Hydrogen gas
Write the balanced formula equation:  ________________________________________________________

Recovery of Copper

1. After the reaction is complete, the copper will have settled on the bottom of the beaker. Carefully, remove any remaining aluminum wire from the beaker using forceps.
2. Decant the solution into an empty beaker, being careful not to lose any solid.
3. Wash the copper in the beaker twice with 50 mL portions of distilled water. Stir, let settle, and decant the wash water each time. Try not to lose any of the solid copper. 
4. Weigh a clean evaporating dish on the balance and record its mass._______________g Swirl the copper and any remaining water and quickly pour it into the evaporating dish. Use a wash bottle and rubber policeman to wash any remaining traces of copper into evaporating dish.
5. Wash the copper product with a small portion of acetone (retrieved from your instructor) and decant. Repeat with another small portion of acetone. CAUTION: Acetone is extremely flammable. Do not use acetone if there are any open flames in the laboratory.

6. Allow the copper to stand overnight in the fume hood and weigh the copper evaporating dish when dry.
7. Calculate the percent yield of copper in the experiment. 
Recovery of Copper 
	Conversion #
	Reactants
	Products
	Evidence for reaction
	Type of Reaction

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	


A.  Write the chemical equation and balance for each of the conversions above:   (remember to include the proper symbols representing the states of the reactants and products):  
B. Calculate the percent composition of copper that you were able to recover compared to the amount of copper you started with.   
______________%
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