Perform the following calculations. 

1. 51.3 mL =  __0.0513______________ L

2.         23.1(L = _______0.0231__________mL

3. How many significant figures are in the measured quantity, 0.003486 g? ____4________

4.  Put .0004569 cm in scientific notation.

4.569 x 10-4cm
5.  A piece of iron is placed in a graduated cylinder containing some water.  The total volume increases by 25.34 mL.  What is the mass of the piece of iron if the density of iron is 7.87 g/mL?

m = DV

= 25.34ml x 7.87g/ml

= 199.4258

= 199g

6. The species shown below which has 28 neutrons is
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7. List the 7 diatomic elements

Br HONClIF

8. How many moles of NaOH, are there in 39.45 g of NaOH?

39.45g x 1mol    =  .9863mol NaOH
               40.00g
9. Calculate the number of oxygen atoms in 13.2 moles of CO2?

13.2 mol CO2  x 6.02 x 1023 molecules  x 2 atoms   = 1.59 x 1025atoms
                              1 mol


1 mol

10. Find the molar mass of Mg3(PO4)2.

262.9g

11. A compound was analyzed and found to contain 13.5 g Ca, 10.8 g O, and 0.675 g H.  What is the empirical formula of the compound?
13.5g Ca x 1mol  = .3375mol      =  1
                   40.0g     .3375

10.8g O x 1mol =  .675mol =       2
                16.0g       .3375
 .675g H x 1mol = .675 mol=     2
                   1g        .3375

CaO2H2    or Ca(OH)2
12. Calculate the percentage composition of C6H12O6
molar mass of glucose:  12.01 X 6 + 1.01 X 12 + 16.00 X 6 = 180.18 g/mol = molar mass of glucose
 
For C:  6 x 12.01  = 72.06 g  (72.06/180.18) x 100%  = 39.99% of  glucose is C
 
For H:  12 X 1.01 = 12.12;  (12.12/180.18) X 100% = 6.73% of glucose is H
 
For O: 6 X 16.00 = 96.00 (96.00/180.18) X 100% = 53.28% of glucose is O
Write and balance the equation for the following reactions and identify the type of reaction

13.  Lithium hydroxide + sulfuric acid ( lithium sulfate + water

type of reaction_2LiOH + H2SO4 ( Li2SO4 + 2H2O__DR___________________

14.  Copper + silver nitrate ( you determine the reactants

type of reaction_____Cu + 2AgNO3 ( Cu(NO3)2 + 2Ag_______SR

15.  Complete the reaction and write the net ionic reaction for the following reaction.


     2NaOH +     CaBr2 ( 2NaBr + Ca(OH)2  NR
16.  Consider the reaction

2Na + S ( Na2S
Determine the limiting reactant and the theoretical yield of product if 1.20 g Na and 2.40 g S are reacted.

1.20g Na x 1mol  x 1molNa2S x 78.1g           =  2.05g Na2S
                   22.9g     2molNa       1mol Na2S
 2.40g S x 1mol  x 1mol Na2S  x 78.1g           = 5.83g Na2S
                 32.1g        1 mol S      1 mol Na2S
Therefore Na is the limited reactant and 2.05g Na2S is the theoretical yield.
17. (4 pts) How many grams of AgNO3 are needed to react completely with 50.0 mL of 0.300 M KCl solution in the following reaction?

AgNO3(aq) + KCl(aq) ( AgCl(s) + KNO3(aq)
50.0ml KClx .300molKCl x 1mol AgNO3 x  169.9g AgNO3 = 2.55g AgNO3
                      1000ml KCl       1 mol KCl      1 mol AgNO3
18. In the reaction, identify the conjugate acid-base pair.  Label the acids and bases.

HCl + NH3 ( Cl- + NH4+
                                                               A        B         CB     CA

19.  The conjugate acid of HCO3- is __H2CO3_______________ .

20. The conjugate base of HCO3-is ___CO32-_______________.

21.  An aqueous solution of AgNO3 and solid iron (Fe) are mixed.  A precipitate of silver (Ag) is formed.  Left behind is a solution of Fe(NO3)2.  Write the molecular, ionic, and net ionic equations for this reaction.

Balanced molecular equation: 2AgNO3(aq)  + Fe(s)  (  Fe(NO3)2(aq) +2Ag(s)
Ionic equation:  2Ag+(aq)   2NO3-(aq)  + Fe(s)  (  Fe2+(aq) + 2NO3- (aq) + 2Ag(s)
Net ionic equation:  2Ag+(aq)    + Fe(s)  (  Fe2+(aq)  + 2Ag(s)
23. Use ion-electron method to balance the following equations: 

Cr2O72-  +   H2S       Cr3+  +  S (acidic solution)

Reduction: Cr2O7 2- ( 2Cr3+
Add 7 H2O to right side to balance O:

Cr2O7 2- ( 2Cr3+ + 7H2O

Add 14H+ to left side to balance H:

Cr2O7 2- + 14H+ ( 2Cr3++ 7H2O

Charge on left is +12, only 6+ on right. Add 6e- to the left side

Cr2O7 2- + 14H+ + 6e- ( 2Cr3+ + 7H2O

Oxidation: H2S ( S

Add 2H+ to the right side to balance H:

H2S ( S + 2H+
Add 2e- to the right side to balance the charge

H2S ( S + 2H+ + 2e-

So we now have

Cr2O7 2- + 14H+ + 6e- ( 2Cr3+ + 7H2O

H2S ( S + 2H+ + 2e-

Before we can add these together, we need to multiply the oxidation equation (H2S one) by 3 so that the resulting 6e- will cancel with the 6e- in the Cr2O7 2- reaction.

3H2S ( 3S + 6H+ + 6e-

Cr2O7 2- + 14H+ + 6e- ( 2Cr3+ + 7H2O

================================

3H2S + Cr2O7 2- + 14H+ ( 3S + 6H+ + 2Cr3+ + 7H2O

Cross out 6H+ from both sides:

3H2S + Cr2O7 2- + 8H+ ( 3S + 2Cr3+ + 7H2O
24. Indicate the substance that is oxidized and the substance that is the substance that is the oxidizing agent in the following equation. 

SiCl4(l)  +  2H2O(l) (  4HCl(aq)  +  SiO2(s)
substance oxidized ___not redox________
oxidizing agent ____not redox________

25. What are the oxidation numbers of the elements in K2SO4? 
      K+  S6+   O2-
26. A 350.0 gram sample of aluminum is initially at 21.0 oC.  It absorbs 2389 kJ of heat from its sur​round​ings.  What is its final temperature, to the nearest tenth of a degree? 

 (specific heat = 0.902 J g‑1 oC-1 for aluminum)

q=m ∆t S

2389000J = 350g ∆t  0.902 J g‑1 oC-1 

∆t  = 7567.3oC + 21.0oC = 7588.3oC

27.  Find the ΔH for the reaction below, given the following reactions and subsequent ΔH values:  PCl5(g)  →  PCl3(g)  +  Cl2(g)

P4(s)  +  6Cl2(g)  →  4PCl3(g)            ΔH = -2439 kJ  
4PCl5(g)  →  P4(s)  +  10Cl 2(g)         ΔH = 3438 kJ
PCl5 ( ¼ P4 + 10/4 Cl2                      ΔH = 859.5 kJ

¼ P4 + 6/4 Cl2 ( PCl3                        ΔH = -609.75 kJ
PCl5(g)  →  PCl3(g)  +  Cl2(g)            ΔH = 249.75 kJ        

28.  Calculate the enthalpy change for the reaction:

a) NaOH(s) + HCl(g) ----> NaCl(s) + H2O(g)

	Compound 
	Hf (kJ/mol) 
	Compound 
	(Hf (kJ/mol) 

	CH4(g) 
	-74.8 
	HCl(g) 
	-92.3 

	CO2(g) 
	-393.5 
	H2O(g) 
	-241.8 

	NaCl(s) 
	-411.0 
	SO2(g) 
	-296.1 

	H2O(l) 
	-285.8 
	NH4Cl(s) 
	-315.4 

	H2S(g) 
	-20.1 
	NO(g) 
	+90.4 

	H2SO4(l) 
	-811.3 
	NO2(g) 
	+33.9 

	MgSO4(s) 
	-1278.2 
	SnCl4(l) 
	-545.2 

	MnO(s) 
	-384.9 
	SnO(s) 
	-286.2 

	MnO2(s) 
	-519.7 
	SnO2(s) 
	-580.7 

	NaCl(s) 
	-411.0 
	SO2(g) 
	-296.1 

	NaF(s) 
	-569.0 
	SO3(g) 
	-395.2 

	NaOH(s) 
	-426.7 
	ZnO(s) 
	-348.0 

	NH3(g) 
	-46.2 
	ZnS(s) 
	-202.9 


Enthalpy Change Rxn = Change Products – Change Reactants

(-411.0kJ + -241.8kJ) – (-426.7kJ + -92.3kJ)

-652.8kJ + 519.0kJ

-133.8kJ
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