FINAL EXAM PRACTICE TEST ASNWERS


1. The following statements describe some physical and chemical properties of sucrose (table sugar). Which response includes all that describe chemical properties and none that describe physical properties?

I. It is colorless solid.

II. It chars or blackens when heated gently.

III. Its density is 1.6 g/mL

IV. It ignites and burns with a yellow flame when heated strongly.

V. It is usually in the form of small crystals although it can occur as a powder.

a.) I, II, IV

b.) II and IV

c.) II, IV and V

d.) I and V

e.) another combination is the answer

2. Dark dental 22 carat gold is an alloy consisting of 92% Au, 4.9% Ag and 3.1% Cu. If a patient leaves the dentist’s office with 3.25 g of dark dental gold in her mouth, what mass of each element does she have in her mouth? (Note: rounding of errors may results in a total mass not quiet equal to 3.25g)


[image: image1.wmf]gCu

gAg

gAu

101

.

0

)

25

.

3

)(

031

.

0

(

161

.

0

)

25

.

3

)(

049

.

0

(

99

.

2

)

25

.

3

)(

92

.

0

(

=

=

=


3. Choose the name formula pair that does not correctly match:


a.) magnesium phosphate
Mg3(PO4)2

b.) iron(II) sulfite

FeSO3

c.) silver carbonate

AgCO3

d.) potassium fluoride

KF


e.) copper(II) bromide

CuBr2
4. What is the formula weight of Fe(NH4)2(SO4)2 · 6H2O?

55.847 + 2(18)+2(96)+6(18) = 392 amu

5. How many atoms of hydrogen are there in 88 g of C6H6?
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6. Balance the following equation with the smallest whole number coefficients. 


1SnS2
+
6HCl
(
1H2SnCl6
+
2H2S

7. If 20.0 g of each reactant were used in performing the following reactions, which would be the limiting reactant?

2MnO2     +     4KOH     +     O2     +     Cl2     (     2KMnO4     +     2KCl     +    2H2O
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Since mole ratio is 2 to 4 to 1 to 1 need twice as much KOH as MnO2. Since you do not have twice as much KOH, KOH is the limiting reagent.

8. What mass of Na2SO4 is required to prepare 400.0 mL of 1.50 M Na2SO4 solution?
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9. Silver nitrate, AgNO3 reacts with sodium chloride as indicated by the following equation. What mass of NaCl would be required to react with 200.0 mL of 0.200 M AgNO3 solution?


AgNO3
     +     NaCl     (     AgCl     +     NaNO3

[image: image6.wmf]Cl

gNa

moleNaCl

g

moleAgNO

moleNaCl

L

moles

mL

L

mL

2

3

34

.

2

)

1

58

)(

1

1

)(

1

20

.

0

)(

1000

1

)(

0

.

200

(

=


10. Determine the oxidation number of each element in H2PO2-  anion.


P +1
O-2
H+1

11. In the following reaction:  NaClO3 is the _____oxidizing___ agent and is _____reduced_________.

5NaClO3(aq)     +     3H2O(l)     +     3I2(s)     (     HIO3(aq)     +     5NaCl(aq)

12. Write the net ionic equation for the complete neutralization of iron(II)hydroxide with HCl.

MOLECULAR

Fe(OH)2(s)    +    2HCl     (    FeCl2(aq)     +     2H2O(l)

TOTAL IONIC

Fe(OH)2(s)     +     2H+(aq)    +    2Cl-(aq)    (    Fe2+(aq)    +    2Cl-(aq)    +    2H2O(l)

NET IONIC

Fe(OH)2(s)
+
2H+(aq)
(
Fe2+(aq)
+
2H2O(l)

13. The equation 2H+ (aq) + CO32-(aq) ( H2O(l)  +  CO2(g)  is the net ionic equation for the reaction of an aqueous mixture of _______________ and ___________________.


a.) CaCO3 and HCl

b.) Na2CO3 and HCl

c.) H2CO3 and NaOH


d.) BaCO3 and H2SO4
e.) (COOH)2 and KOH

14. In interpreting the results of his oil drop experiment in 1909, Mullikan was able to determine____________________.

a.) the charge on a proton

b.) that electrically neutral particles are present in the nuclei of atoms

c.) that the masses of protons and neutrons are nearly identical

d.) the charge on an electron

e.) the extremely dense nature of the nuclei of atoms.

15. Consider the isotope 3517 Cl
An atom of this isotope contains _________ neutrons.

35 - 17 = 18

16. Naturally occurring lithium exists as two isotopes, 6Li (mass = 6.0151 amu) and 7Li (mass = 7.0160 amu) The atomic weight of lithium is 6.941 amu. What is the percent abundance of 7Li?
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17. One of the spectral lines in the emission spectrum of mercury has a wavelength of 6.234 x 10-7 m. What is the frequency of the line?
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18. An electron of mass 9.11x10-28 g is traveling at 2.50x106 m/s. Calculate its deBroglie wavelength (in angstroms)

2.91 Angstroms
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19. Which response lists all true statements about the four quantum numbers?


I 
n = principle quantum number
n= 1,2,3 …..


II
l = angular quantum number

l = 0,1,2,3…(n+1)


III
ml = magnetic quantum number
ml = -l….0….+l

IV
ms = spin quantum number

ms = +1/2 or -1/2


a.) I, II and III

b.) I, III and IV

c.) I, II and IV


d.) I and II

e.) I and IV

20. Choose the response that contains all of the true statements and no others regarding atomic orbitals.


I. Each shell except the first, contains three mutually perpendicular equal arm dumbbell-shaped orbitals known as p orbitals.


II. Each set of d orbitals can accommodate a maximum of 12 electrons

III. Each shell except the first contains a spherically shaped s orbital

IV. No known elements have electrons occupying f orbitals in their ground states.

a.) I, III, IV

b.) I, II, and IV

c.) I

d.) I, II and III

e.) II

21. Identify the following orbital.

dz2

22. What is the electron configuration of tellurium, 52Te?

1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s2 4d10 5p4
23. The electron configuration 


__
__
__ __ __
__
__ __ __
__


1s
2s
2p

3s
3p

4s


represents the element__Calcium_____________.

24. Which of the following quantum numbers could represent the “last” electron added to complete the electron configuration for a ground state atom of Br.


n
l
ml
ms
a.) 
4
0
0
-1/2

b.)
4
1
1
-1/2

c.)
3
1
1
-1/2

d.)
4
1
2
+1/2

e.)
4
2
1
-1/2

25. An element has the outermost electron configuration ns2np5. The element could be ___________.


a.) Si


b.) P


c.) Br


d.) Ar


e.) Mn

26. Which of the following atoms has the greatest number of unpaired electrons in its ground state?

a.) N


b.) Cl


c.) S


d.) Ti


e.) Cu

27. Choose the response that includes all of the listed elements that are d-transition elements and no others.

I. Ti


II. Mo

III. Tl


IV. Kr


V. U

a.) I and II

b.) II and III

c.) III and IV

d.) IV and V


e.) I, III and V

28. What would be the outer electron configuration of the alkaline earth metals?

ns2

29. Which element has the largest atomic radius?


a.) Li


b.) Na


c.) Rb


d.) F


e.) I

30. Arrange the following in order of increasing atomic radii


Sr, Rb, Sb, I, In

I<Sb<In<Sr<Rb

31. Which element has the lowest first ionization energy?

a.) Al


b.) Si


c.) P


d.) S


e.) Cl

32. Arrange the following elements in order of decreasing first ionization energy.


Rb, In, Sn, Sb, As

As>Sb>Sn>In>Rb

33. Which of the elements has the most negative electron affinity?


a.) Si


b.) P


c.) S


d.) Se


e.) Te

34. The general electron configuration for the element group that would have the largest negative value for the electron affinity for its atoms is ________________?

a.) ns2 np6
b.) ns2 np4
c.) ns1
d.) ns2np5
e.) ns2np3
35. Consider the following atoms and ions: Na, Na+, Mg, Mg+2, O, O2-, F, F- Which ones of the following groups includes only isoelectronic species?

a.) Na, Mg, O, F



b.) Na, Na+, Mg, Mg+2


c.) O, O-2, F, F-1
d.) Na+, Mg+2, O-2, F-



e.) none of these

36. Arrange the following set of ions in order of increasing ionic radii.


Ca +2 
Cl - 
K + 
P -3 
S -2 

Ca 2+< K+ < Cl- < S2- < P-3

37. The negative ion S-2 has the same electronic configuration as the positive ion ____________.

Ca+2  or  K+  

38. How many valence electrons does a phosphorus atom have?

5

39. A sample of gas occupies 1600.0 mL at 20.0 C and 600.0 torr. What volume will it occupy at the same temperature and 800.0 torr?

P1V1=P2V2
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40. A sample of gas occupies 460.0 mL at 70.0C and 1.00 atmosphere. At what temperature would the gas occupy 650 mL at the same pressure?
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T2=484.67K
T2=212º C

41. A sample of helium occupies 5.00L at STP. What volume will the sample occupy at 0.0( C and 890 torr?

P1V1=P2V2
T1
T2
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V=4.27L

42. A sample of gas has a volume of 180.0 mL at -30(C and 1.05 atm. What will be its volume at 35(C and 0.525 atm?

-30(C=243K

35(C=308K

P1V1  =  P2V2
T1
    T2
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V=456 mL

43. What is the molecular weight of a gas if 5.00 grams of it occupies 2200.0 mL at STP?

PV=nRT

(1 atm) (2.200 L) = n (0.08205l atm / mol K) (273K)

n=0.982 moles

5.00g / 0.982moles = 50.9 g/mole

44. A 300.0 mL sample of hydrogen gas H2 was collected over water at 21 C on a day when the barometric pressure was 748 torr. What volume will the dry hydrogen gas occupy at STP? The vapor pressure of water is 19 torr at 21 C.

T1 = 21 + 273 = 294K



T2 = 273K

P1 =748 torr – 19 torr = 729 torr

P2 = 760 torr

V1 = 300.0mL




V2 = ?
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45. A mixture of gases containing 21.0 g of N2, 106.5 g Cl2 and 12.0 g of He at 14C is in a 50.0 L container. What is the partial pressure of N2?

T = 14 + 273 = 287K

V = 50.0 L

n = (21.0g N2)(1mole /28g) = 0.75 moles N2
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46. Assume that ammonia can be prepared by the following reaction in the gas phase at STP. If the reaction conditions are maintained at STP, which one of the following statements is incorrect?


N2
+
3H2
(
2NH3
a.) 22.4 L of N2 reacts with 3(22.4L) of H2 to form 2(22.4)L of NH3
b.) 273 L of N2 reacts with 819 L of H2 for form 546 L of NH3
c.) 28.0 g of N2 reacts with 6.06 g of H2 to form 44.8 L of NH3
d.) A maximum of 273 L of NH3 can be prepared from 546 L of N2 given an adequate supply of H2
e.) 1 mole of N2 reacts with 3 moles of H2 to form 2 moles of NH3
47. At the same __________________ the molecules of all samples of ideal gases have the same average kinetic energies.

a.) volume


b.) pressure


c.) mass


d.) density


e.) temperature

48. Which response includes all of the following statements that describe correctly the properties of gases and no others?

I. At constant temperature, the pressure increases as the volume of a definite mass of a gas increases.

II. At constant pressure, the volume of a definite mass of a gas increases as the temperature increases.

III. At reasonable temperatures and pressures gases consist mostly of empty space

IV. Heating a sample of gas forces the particles closer together when the pressure and volume remain constant.

V. The forces of attraction between individual gaseous particles are relatively weak.

a.) II, III and V

b.) I, II and V


c.) III and V


d.) II, IV and V

e.) I, III and V

49. How many shared pairs of electrons are in the outer shell of the central nitrogen atom of NH3?

3 shared pairs (in the N-H bonds) and one unshared pair (the lone pair)

50. Draw the Lewis Dot structure of Ozone, O3, including all possible resonance structures.
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51. Which statement about the dipole moment is incorrect?

a. Molecular geometry affects the dipole moment of a molecule.

b. The presence of lone (unshared) pairs of electrons affect the dipole moment of a molecule.

c. Generally, as electronegativity differences increases in diatomic molecules, the dipole moments increase.

d. The dipole moment equals the product of charge and distance of separation of the charges. 

e. By careful experimentation, a scientist can measure the dipole moment for each individual bond of a complex molecule.

52. How many sigma bonds and how many pi bonds does the ethene molecule contain?  What is the hybridization on each of the carbon atoms?

5 sigma bonds and 1 pi bond each Carbon has sp2 hybridization

53. The central atom of which of the following species does not have sp3d2 hybridization?

a. XeF4
b. SeF6
c. PF6-
d. IF7
e. ClF5
54. Label each molecule as polar or nonpolar:

a. H2S
polar
b. PH3
polar
c. AsCl3
polar

d. SiH4
nonpolar

e. SF4
polar

55. Consider the following reaction at constant pressure. Which response is true?

N2 (g) + O2 (g)  (  2NO (g)

a. Work is done on the system

b. Work is done by the system

c. No work is done

d. Work may be done on or by the system as the reaction occurs, depending upon the temperature

e. The amount of work depends in the pressure.

56. Which one of the following statements is false?

a. The amount of heat absorbed by a system at constant volume is (E for the process.

b. The amount of heat absorbed by a system at constant pressure is (H for the process.

c. In the relationship (E = w + q as applied to a typical chemical reaction, w is usually larger than q.

d. At constant temperature and pressure, the work done by a system involving gases is – ngases(RT) where  ngases = nproduct gases – nreactant gases for the process of interest

e. At constant pressure, the work done in a process by a system involving gases can be expressed as -P(V

57. Which statement is false?

a. The thermodynamic quantity most easily measured in a coffee cup calorimeter is (H.

b. No work is done in a reaction occurring in a bomb calorimeter

c. (H is sometimes exactly equal to (E

d. (H most often nearly equals (E

e. (H is equal to (E for the process:
2H2 (g)  +  O2 (g) ( 2H2O ( g) 

58. Calculate the amount of heat (in joules) required to convert 92.5 g of water at 25(C to steam at 108.0 (C (Specific heat of H2O(l) = 4.184 J/g(C, specific heat of H2O (g) = 2.03 J/g(C and the heat of vaporization of H2O (l) = 2.260 kJ/g)  Be careful with units!

qtotal= heat from 25 to 100 + heat to melt + heat from 100 to 108

q=mCΔT

q=(92.5g)(4.184J/gC)(100-25C) + (2260J/g)(92.5g)  +  ((92.5g(4.184J/gC)(108-100C)

q= 2.4x105 J 

59. Calculate the amount of heat released in the complete combustion of 8.17 g of Al to form Al2O3(s) at 25ºC and 1 atm. (Hf for Al2O3(s) = 1676 kJ/mole

4Al (s)  +  3O2 (g)  (  2Al2O3 (s)

(Hrxn = 2mole (1676kJ/mole) – 4mole (0) -3 mole (0) = 3352 kJ/mole rxn
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60. Given the enthalpy changes for the following reactions, Calculate (Hf for CO (g).

C (graphite)   +  O2(g)  (  CO2 (g)

(Hrxn = -393.5 kJ

CO(g)  +  ½ O2 (g)   (  CO2(g)

(Hrxn = -283.0 kJ

(Hrxn= (H(CO2) - (H(CO) = -283.0 kJ

-283.0 kJ = -393.5 kJ - (Hf (CO) 

(Hf(CO) = -110.5 kJ/mole
61. How much heat is released when 6.38 grams of Ag(s) reacts by the equation shown below at standard state conditions?

4Ag(s)  +  2H2S(g)  +  O2 (g)  (  2Ag2S(s)  +  2H2O(l)


Substance




(Hf (kJ/mole)


Ag (s)





0


H2S (g)




-20.6


O2(g)





0


Ag2S(s)




-32.6


H2O(l)





-285.8

(Hrxn = 2(Hf(Ag2S(s)) + 2((Hf(H2O(l)) - 4(Hf(Ag(s)) - 2(Hf(H2S(g))

(Hrxn = 2(-32.6kJ/mole)+ 2(-285.8 kJ/mole)-2(-20.6 kJ/mole)
= -595.6 kJ

6.38g Ag(s) (1mole/107.9 g) = 0.059 moles

-595.6 kJ / 4mol Ag (0.059 mole Ag) = -8.79 kJ
62. Estimate the enthalpy change for the reaction below from the average bond energies given. There are two Cl-Cl and two C-H bonds in CH2Cl2. Remember that energy is absorbed when bonds are broken and released when bonds are formed.

CH4(g)  +  2Cl2 (g)  (  CH2Cl2(g)  +  2HCl(g)


Average bond energies:

C-H
413 kJ/mole


Cl-Cl
242 kJ/mole

H-Cl
432 kJ/mole


C-Cl
339 kJ/mole

(Hrxn = (H (broken – formed)

(Hrxn = 2 (H(C-H) + 2 (H (Cl-Cl) – 2 (H(C-Cl) + 2 (H (H-Cl)

(Hrxn = 2(413 kJ/mol)+ 2(242kJ/mole)- 2(239kJ/mole) – 2(432kJ/mole) = -232kJ
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