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 SEQ CHAPTER \h \r 1Brooklyn 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 7 pages.

 Short answer items.  Write the answer in the spaces provided to the left of the question number.

_______1.   A certain atom has an atomic radius of  27.5  nanometers.  What is the atomic radius in meters?

_______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?

___________________4.  What is the vapor pressure of water at a temperature of 373 K?

__________________5.  Write the formula for  nickel (III) nitrate

__________________6.    Provide the chemical name of   (NH4)2SO4 

__________________7.  Provide the letter that completes the first law of thermodynamics:




ΔE =  __  +   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?

_______9.   What is the formula mass of Ca(OH)2 

_______10.  What is the mass of   0.800 moles of NaOH ?   

_______11.  What mass of water contains the same number of moles as 49 g of sulfuric acid?

_______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 ?
___________13.   The hydrate   MgSO4(7H2O  has a molar mass of  246.3 g/mol .  What is the % water, by mass, in the hydrate?
The balanced equation for the reaction of copper metal with nitric acid is   ( for q 14 and 15)

Cu(s)   + 4 HNO3(aq)      ➞   Cu(NO3)2(aq)         + 2 NO2(g)     +   2 H2O(l) 

_______14.  What is the maximum number of moles of NO2(g) that could be produced in this reaction  from 50.0 mL of 8.00 molar HNO3 ? 

_______15.   In this reaction, how many grams of NO2 (MM = 46) would be produced when



127.1 grams of Cu metal reacts completely with excess acid?

_______16.  Which is a weak electrolyte ?    A) HC2H3O2         B)  HNO3     C) H2SO4

D) NaCl

_______17.  What is the molarity of a solution containing 14.2 grams of Na2SO4 (MM = 142 g)


in a volume of 800. mL ? 

_____________18.  Given that the molar mass of chlorine gas is 71 g/mol,  what is the density of chlorine gas  at 298 K  and a pressure of 1.05 atm. ?

_____________19.   A gas in a container of constant volume has an initial pressure of  1600 torr  at a temperature of 27°C.   When the temperature is increased to 227°C, what is the new pressure,  in torr?

_____________20.   2.00 moles of Ne,  3.00 moles of Ar, and 4.00 moles of N2  are added to


a metal container.  The total pressure is found to be  4.00 atm.  What is the partial pressure of  the neon gas?

______________________21.  What is the electron (subshell) configuration of a nickel atom?



(you may use a condensed configuration)

_____________22.  How many unpaired electrons are there on  a  Ni2+  ion?

_____________23.   How many orbitals are there in the  4 d sublevel?
_____________24.   A violet  line in the hydrogen spectrum has a wave length of 411 nanometers.  What is the frequency of this line?

_____________25.  How many grams of water can be heated from its normal freezing point



to its normal boiling point by the addition of  1200. joules of heat?

____________26.  How much heat is released in the formation of  11.0 grams of carbon dioxide



from its elements in their standard states?

____________27.   What is the value of  ΔH°  for the reaction   



Cl2(g) + 2 HBr(g) ➞  Br2(ℓ)   +  2 HCl(g)   ?
_____________28. ΔH°   for the  vaporization of bromine,  Br(2)(ℓ)  (  Br2(g)  is +30.71 kJ/mol.


Using this information, and the enthalpies of formation on the accompanying chart, what is ΔH° for the reaction   H2(g)    +  Br(2)(g)
➞2 HBr (g)   ?

_____________29.  What is the symbol for the element in period 3 that has the smallest first ionization energy?

_____________30.   50.0 mL  of  8.00 molar HCl is diluted with water to a new total volume of




250. mL.  What is the molarity of the new HCl solution?

Multiple choice items.  Write the correct choice in the space provided. ( items 1 to 44 are 1.5 points each)

_____________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

___________32.  Which of the following salts is least soluble in water?


A ) magnesium acetate     B) sodium nitrate     C) potassium chloride


D) copper (II) hydroxide
______33.  30.0 joules of heat are added to a system which then does 25.0 joules of work


on its surroundings.  What is ΔE for the system?   A) - 5.0 J   B) +5.0 J


C) + 55 J    D) –55 J

_____34.  Which of the following combinations of quantum numbers for an electron is NOT


permissible?   A) n=5, l = 2, ml =0.    B) n=3, l = 2, ml =3     C) n=4, l = 3, ml =2


D)  n=2, l = 1, ml = –1

______35.  Which element is expected to have the largest atomic radius?


     A) Li      B) N     C) F        D)   O

______36. In an experiment to determine the heat of reaction, a solution of NaOH is added to a solution of HCl in a foam coffee cup. The initial temperature of both solutions is 22.0°C. After the solutions are mixed, the new temperature is 26.0°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

37 to 39.  The diagram below is the phase diagram for a certain pure substance.
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_____37.  The normal boiling point of the substance is closest to 


A) -25°    B)    100°     C)  150°      D)  200°

_____38.  The change that occurs when the substance is  heated from -50° to 0° at a pressure of 0.10 atm is called  A) boiling   B) condensation  C) sublimation    D) melting

_____39.  The change that occurs when the pressure acting on a sample of this substance is


decreased from 0.50 atm to 0.20 atm at a temperature of 75° is called


A) boiling   B) condensation  C) sublimation    D) melting

.

_____40.  The fact that dimethyl ether, CH3OCH3 has a much higher vapor pressure than has

ethanol, C2H5OH, is consistent with    A) the presence of hydrogen bonds in the ethanol, but not in the ether    B) stronger attractions in the ether than in the alcohol

C) a slower rate of evaporation for the ether, when both liquids are at the same temperature   D) A higher expected boiling point for the ether.

________41.  As the pressure on its surface decreases, the boiling point of a liquid


A) increases           B) decreases         C) remains the same

________42.  According to Bohr theory, when a hydrogen electron moves from the second orbit


to the fifth orbit, its energy  A) increases    B) decreases    C) remains the same

_________43.    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 +

_________44.  Which of the following physical properties indicates relatively weak intermolecular attractions?   A) high boiling point     B) high vapor pressure


C) high viscosity

D) large molar mass

45.    Complete the following table.  The first one is done for you. The electron geometry refers to the central atom.   ( 10 points)

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

	  SO2
	trigonal planar
	angular or bent
	yes

	CO2
	
	
	

	  NO2(
	
	
	XXXX

	  CH2Cl2
	
	
	

	  SO32(
	
	
	XXXX

	 XeF4  
	
	
	

	
	Trigonal bipyramid
	Trigonal bipyramid
	


46.   Many of the physical properties of water are the result of hydrogen bonding.  Draw a diagram that clearly shows what is meant by a hydrogen bond.  (2)

47.   List the four  salts,   MgO,   MgS,   NaCl,   KI.  in  order, from smallest lattice energy to largest lattice energy.  (2)

48.   Draw the Lewis dot structure of the chlorate ion,  ClO3(  .    Indicate the formal charge of each of the elements in your diagram.   (4)

49.  Two different dot structures are shown below for hydrogen cyanide:
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On each diagram, indicate the formal charge of each atom.  

Explain which structure is more likely, and why.   (6)
50.   Draw the Lewis dot structure  of formaldehyde,  H2CO 


Which of the following best describes the geometry of the molecule:


T shaped,  trigonal planar, or pyramidal ?

(3)

51.  When a molecule consists of one central atom covalently bonded to three of some other atom, three molecular geometries are possible: T shaped,  trigonal planar, or pyramidal .

Provide  dot structures of three  such molecules, one that is pyramidal, one trigonal planar, and one T-shaped.  (be sure to indicate which is which)

Is resonance a factor in any of your molecules?  If so, indicate which molecule.  (8)

 Extra Credit:   0.50  points each.   Provide the last names of each of the following scientists, all of whom were mentioned this term.

Linus___________________   Ira___________________    Niels__________________

Louis___________________   Werner_______________    Evangelista________________

Gilbert____________________   Jacques__________________
