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 SEQ CHAPTER \h \r 1Touro College

Chemistry Department

Final Examination in Chemistry 1






Fall 2010

Name_________________________   Lab instructor____________    

All answers go on these pages.  Booklets are for scrap work only.  This test has 6 pages.

 Short answer items.  Write the answer in the spaces provided to the left of the question number. (Short items are worth 1.5 pts each)

_______1.   A certain atom has an atomic radius of  27.5  nanometers.  What is the atomic radius in meters? 2.75 x 10(8
147 mL

_______2.The density of Hg(ℓ ) at room temperature is 13.6  g/mL.    What is the volume of a 
sample of mercury that has a mass of   2.00 kilograms?    

_______________3.  What is the name of the compound with the formula  NBr3?

  nitrogen tribromide  

___________________4.   What is ΔH  for the reaction  C2H6(g)  (  2 C(s)   +  3 H2(g) ?

+84.68 kJ   ( the heat of formation of C2H6 was given on a table that came with the exam)

__________________5.  Write the formula for  nickel (III) nitrate Ni(NO3)3
__________________6.    Provide the chemical name of   (NH4)2SO4  ammonium sulfate
__________________7.  Provide the letter that completes the first law of thermodynamics:




ΔE =  _q_  +   w.

____________8.   When the equation   HCl   +  Al   (   AlCl3   +  H2   is balanced using the smallest possible whole number coefficients, what is the coefficient in front of the H2? 3
_______9.   What is the formula mass of Ca(OH)2 74
_______10.  What is the mass of   0.800 moles of NaOH ?   32g
_______11.  What mass of water contains the same number of moles as 49 g of sulfuric acid?


9.00g

_______12.  What is the empirical formula of a substance that has the following % composition


by mass:   80.2 %  Ba, 18.7 %   O,  and  1.16 %  H ?   Ba H2O2  or  Ba(OH)2
___________13.   The hydrate   MgSO4(7H2O  has a molar mass of  246.3 g/mol .  What is the % water, by mass, in the hydrate?  51
__________14.  How many grams of sodium hydroxide must be dissolved in a volume of 240.mL to produce a solution with a molarity of 0.400 M?  3.84 g
__________15.   Which of the following salts is most soluble in water?  D

A)  Fe(OH)3       B)   NiCO3        C)  BaSO4      D)   Pb(C2H3O2)2
__________16.  Which statement about acids and bases is most accurate?


A) Strong acids are strong electrolytes, while strong bases are weak electrolytes


B) Strong acids are weak electrolytes, while strong bases are strong electrolytes


C) Strong acids and strong bases are strong electrolytes


D) All acids and bases are weak electrolytes  C
__________17.  How much heat is needed at 298 K to convert 9.00 grams of liquid water into


water vapor?   A)  22 kJ     B)  88 kJ     C)  121 kJ     D)   396 kJ  A 

( the heats of formation of water in liquid and gas state were given as -286 and -242 respectively.  Therefore, delta H for liquid to gas is +44 kJ per mole.  9 grams is half a mole.
__________18.   Find  ΔH  for the reaction at 298 K    You need the table to do this one, but it is just product minus reactant.


 2 C2H6(g)   +   5 O2(g)    (     4 CO(g)    +   6  H2O(g)

37

___________19.    Find the molar mass of a gas that exerts a pressure of 2.00 atm when 12.0 grams of the gas are contained in a 4.00 liter container at 300.K  

A
___________20.  Which solid has the highest lattice energy?   A) MgO     B)  NaF



C)   BaS       D)     KCl

___________21.  How many unpaired electrons are there on a ground state atom of




Se? 2
___________22.   What is the symbol for  the first  (lowest atomic number ) element to contain a 4d  electron in the ground state?  Y
___________23.  What is the symbol for the element in period 4 that has the largest atomic radius? K
___________24.   What is the symbol for the element in group 16  that has the highest ionization energy?  O
___________25.    Consider the reaction 


  8 H+  +  MnO4(   +  5  Fe2+   (   Mn2+   +  5  Fe3+   +  4 H2O


Suppose  the solution initially contains 4.00 mol of H+ ion,   1.00 mole of  MnO4( and 2.00 mol of Fe2+ ion.   Identify the limiting factor in the reaction.

H+
___________26     In the reaction   3 Cu  +  8 HNO3  (  3 Cu(NO3)2  +  2 NO  +  4 H2O



How many grams of copper must be reacted in excess acid in order to produce 15 grams of NO gas?  47.6 g

[image: image1.wmf]   Base your answers to 27 to 30 on the particle represented to the left.

_______27.  What is the charge of the nucleus of this atom?  +13
_______28.  What is the charge of the ion most commonly formed by this atom? +3
_______29.   How many neutrons does this particle contain?  16
_______30.    How many electrons on this atom are contained in the 2p sublevel?  6
A
_____________31.  Air, water, and gold should be described respectively as 


A) mixture, compound, element
B) compound, compound, compound


C) compound, compound, element
D) mixture, mixture, compoind

C
___________32.  Compared with the RMS velocity of helium, the RMS velocity of CH4 molecules at the same temperature is   A) 2 times faster   B) 4 times faster


C) half as fast    D) one quarter as fast
A
______33. In an experiment to determine the heat of reaction, a solution of Ba(OH )2 is added to a solution of NH4SCN  in a foam coffee cup. The initial temperature of both solutions is 22.0°C. After the solutions are mixed, the new temperature is 6.0°C.   Based on this information, we can conclude that the reaction is  A) endothermic, and ΔH for the reaction is positive.  B) endothermic, and ΔH for the reaction is negative. 


C) exothermic, and ΔH for the reaction is positive  


D) exothermic, and ΔH for the reaction is negative

D
_________34.    When hydrogen bonds to iodine to form  HI, the charge on the hydrogen atom is best described as   A) 1(     B)  1+     C) slightly (    D) slightly +

D
_________35.   The bonds between the nitrogen atoms on a nitrogen molecule are described as


A)  three sigma (σ) bonds    B)  3 pi (π) bonds    C)  two σ  and one π


D) one σ  and two π

b
_________36.   The maximum number of π bonds formed by a single atom is


A) one    B)  two    C)   three    D)  four

B
________37.    How many electrons are there on the 3p sublevel of a chloride ion?


A) 5    B)  6     C)  7     D)   8

38.    Complete the following table.  The first one is done for you. The electron geometry refers to the central atom.   ( 20 points)  The hybridization refers to the central atom.

	Molecule or ion
	Electron geometry
	molecular geometry
	Hybidization
	Dipole?  ( does not apply to ions)

	  SO2
	trigonal planar
	angular or bent
	sp2
	yes

	CO2
	linear
	linear
	sp
	no

	  NO3(
	trigonal planar
	trig. planar
	sp2
	XXXX

	  CH2Cl2
	tetrahedral
	tetrahedral
	sp3
	yes

	  SO32(
	tetrahedral
	trigonal pyramid
	sp3
	XXXX

	H2CO
	trig planar
	trig planar
	sp2
	yes

	CH4
	tetrahedral
	tetrahedral
	sp3
	No


37.   Draw the Lewis dot structure of the phosphite ion,  PO33(  .    Indicate the formal charge of each of the elements in your diagram.   (4)

Looks just like SO32-    The formal charges are -1 on each oxygen.  The P has a formal charge of 0
38.   Draw dot structures  of   SO3 ,      O3 ,      and    NBr3     
Is resonance a factor in any of your molecules?  If so, indicate which molecule(s).  (8)

is sulfur trioxide a dipole?  Explain your answer.

Is nitrogen tribromide a dipole?  Explain your answer.

SO3  and O3  both have resonance.   Sulfur trioxide is NOT a dipole because of its symmetrical, triangular structure.   NBr3  IS a dipole because of its pyramidal structure, which has two DIFFERENT sides
39.  Hydrocarbons contain only hydrogen and carbon, and burn in excess oxygen to produce carbon dioxide and water.  


A particular hydrocarbon was burned, and  the combustion produced  


22.00 grams of carbon dioxide    and  13.5 grams of water.  


A.  Find the empirical formula of the hydrocarbon  (3)  CH3

B.   What was the mass of the sample that was burned?  (2)  7.5 grams

C.   The original hydrocarbon is found to have a density of 1.34 g/L  at 273 K and a pressure of  1.00 atmosphere.  What is the molar mass of the hydrocarbon?  (3)  30

D.  What is the molecular formula of the hydrocarbon?  (1)  C2H6

E.   Write a balanced equation for the combustion reaction.  (2)


( if you are unable to answer part D,  use  C4H10  as your hydrocarbon)
C2H6   +  7 O2   ➞4 CO2   +   6  H2O

40.  Write NET IONIC EQUATIONS for the following two reactions: (2 pts each)


A.  A solution of sodium carbonate is added to a solution of  calcium sulfate


Ca2+  +   CO32(  ➞    CaCO3

B.  A solution of nitric acid is added to a solution of barium hydroxide.


H+   +  OH(  ➞   H2O

Extra Credit.  Other than Einstein,  of the scientists we discussed this term, which were Jewish?

1 point each.     Do not list more than 4.   

(To prevent naming every scientist you know in the hope of finding a Jewish one!!)

Born, Haber, Pauli and I might have mentioned Lise Meittner.  Of course, if you were smart enough to write  "Paul Cohen" I gave you a point!
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