Sample Chem 121 Final

1. A metal sample weighing 30.9232 grams was added to a graduated cylinder containing 23.20 mL of water. The volume of the
water plus the sample was 24.80 mL. What is the density of the metal ?

a) 19.3 g/mL

b) 19.33 g/mL

c) 19.327 g/mL

d) 2.0 x 10, g/mL

€) 19. g/mL

2. About the year 1910 Rutherford and colleagues performed experiments by targeting a stream of apha particles (+ charged) at a
piece of gold foil and recording the deflection of the particles on a sensitive screen.  Which of the following statement(s) were
conclusion(s) from those experiments?

I. most of the volume of the atom is empty space
[1. the nucleus of an atom is dense and positively charged
[11. electrons have negligible mass

a) | only

b) Il only

¢) | and I only
d) Il and Il only
e l,1l,and I

3. Chlorine has two stable isotopes with exact masses of 34.96885 amu and 36.96590 amu. What is the relative abundance of the two
isotopes?

a) 50.00% *Cl and 50.00% *Cl
b) 35.45% *Cl and 64.55% *'Cl
¢) 64.55% *Cl and 35.45% *'Cl
d) 24.33% *Cl and 75.77% *'Cl
€) 75.77% *Cl and 24.33% *'Cl

4. The chemical properties of sulfur would be most similar to

a P

b) CI
c) Ar
d) Se
€) As

5. How many grams of CH,4 contain the same number of molecules as 2.50 grams O,?

a)l125¢g

b) 0.0781 g

c) 0.156 g

d) 470 x 10% g
€) 4.88x 107y
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6. Which formula represents the binary compound formed by magnesium and nitrogen?

a) MgN

c) MgN;
d) MgzN;
€) MgN3

7. What isthe correct name for FeSO,?

a) iron(I11) sulfite
b) iron(ll) sulfite
c) iron(ll) sulfate
d) iron(l1) sulfide
e) iron(l11) sulfide

8. The formula of the compound ammonium phosphate is

&) NH4(POy)s
b) NH,4(PO,).
¢) (NHy), PO,
d) (NH4)3PO,
€) (NHy) 3 (POy)2

9. Serotonin is a neurotransmitter which plays arole as neurons carry messages. The molar mass of serotoninis 176 g/mol. When a
5.31 g sampleisanalyzed, it was found to contain 3.62 g carbon, 0.362 g hydrogen, 0.844 g nitrogen and 0.482 g oxygen. What isthe
molecular formula of serotonin?

a) CoH10N30
b) C;1HNO
C) CyoH1NO
d) CoHN,0;
€) C1oH26NO

10. When glucose undergoes compl ete combustion, the products are carbon dioxide and water.

_ CeHpOs + O, COo+___ HO
Which of the following is the most correct set of stoichiometric coefficients to balance this equation?

a1, 6
b)1,6,6,6
) 2,12,6,12
d)2,12,12,12
€ 1,912 12

9, 6,
6,6
1

11. Solutions of barium nitrate and ammonium sulfate are mixed. A white precipitate is observed. Write the balanced net ionic
uation.

Z?Baz*(aq) + S0, (ad) > BaSO(s)

b) 2 NH,4"(ag) + SO,* ag) > (NH,),S0; (s)

c) NH,"(aq) + NOs™(ag) > NH,NOs(s)

d) Ba®" (ag) + 2 NH,(aq) + 6 H,0(1) > Ba(NO3)x(s) + 20 H*

e) Ba™" (ag) + 2 NH,"(ag) + SO,*” (ag) > (NH4)2S04(s) + BaSO, (9)
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12. Consider the equation: 2 Nal(aq) + Cl,g) = 1, (aqg) + 2 NaCl(aq)
The element undergoing reductionis

a) sodium
b) iodide
c) chlorine
d) iodine
€) water

13. The oxidation number of chlorinein KCIO; is

a) +6
b) +5
c)-1
d) -2
€) +2

14. If 25.0 grams of Al,O5 and 75.0 grams of carbon react according to the equation below, what is the maximum number of grams of
Al that can be produced?
Al,Os+ 3 C lectricity > 2 Al + 3CO

a) 112 grams
b) 6.61 grams
¢) 112 grams
d) 100.0 grams
€) 13.2 grams

15. When 10.0 grams of mercury(Il) oxide was decomposed, a student obtained 5.00 grams of mercury. What was the percent yield?
2 HgO(s) > 2 Hyg(l) + O4(0)

a) 46.0%
b) 50.0%
) 54.0%
d) 33.3%
€) 10.0%

16. What volume of 0.166 M NaOH is needed to neutralize 10.0 mL of 0.261M HNO3?

a) 0.0157 mL
b) 1.57 mL
¢) 15.7 mL
d) 157 mL

€) 1.57 L

17. Equal masses of two substances, A and B, each absorb 25 Joules of energy. If the temperature of A increases by 4 degrees and
the temperature of B increases by 8 degrees, one can say that

a) the specific heat of A isdouble that of B.
b) the specific heat of B is double that of A.
c) the specific heat of B is negative.

d) the specific heat of A is negative.

€) the specific heat of B istriple that of A.
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18. Calculate the amount of heat needed to change 25.0 g ice at -15.0°C to steam at 100°C.
(Some constants for H,O: Heat of fusion = 333 J/g; Heat of vaporization = 2260 Jg;

Specific heats: 1ce = 2.1 Jg*K, Water = 4.2 Jg*K, Steam 2.0 J/ g*°K)

a) 75 kJ
b) 65 kJ
c) 48kJ
d) 26 kJ
e) 11 kJ

19. When two solutions are mixed, the container "feelshot." Thus,

a) the reaction is endothermic.

b) the reaction is exothermic.

¢) the energy of the universe isincreased.

d) the energy of both the system and the surroundings is decreased.
€) the energy of the system isincreased

20. Calculate the standard enthalpy of reaction for the process
3NO = N,O+NO,

using the standard enthal pies of formation:

NO =90 kJ/mol; N,O =82.1 kJmol; NO, = 34 kJ/mol

a) 26.1kJ
b) -153.9kJ
) -26.1 kJ
d) 206 kJ

€) 386 kJ

21. Given the following reactions

Fe,O5(s) (5) + 3CO(g) > 2 Fe(s) + 3CO,(g) AHC= -26.8 kJ
FeO(s) + CO(g) > Fe(s) + CO2 (g) AH® = -16.5kJ
Calculate the enthal py of the reaction for the process

Fe;04(s) + CO(g) > 2 FeO(s) + COx(g) AHO%n =7

a) +6.2kJ
b) -6.2 kJ
c) -43.3kJ
d) +43.3kJ
e) 35.5 kJ

22. Which one of the following sets of quantum numbersis not allowed?
a n=3I1=3m=+1

by n=3,1=3,m=0
c)n=31=0m=0
d n=41=3m=-2
€ n=4,1=2m=+2
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23. What ion has the following electron configuration
a) Sc

b) V2+

c) Ca®*

d) Mn>*

e) Fe*

NN

45 3d

24, Which of the following particles has the largest radius?

a) Ne
b) F

c) 0%
d) Na'
e) N*

25. Which species has more than eight electrons around the central atom?

a) BF;
b) BF,
) BrF;
d) PF;
e) OF,

26. Which of the following compounds exhibits ionic bonding?

a.) CC|4
b) MgCl,
C) C|2

d) PCl,
e) OF,

27. Which is the most polar bond?

a) O—F
b) N—F
c) C—F
d) F—F
e) CI—-F

28. The Lewis structure represented is O———N====
a) NO-

b) NO,

C) N02+

d) both NOz_ and N02+

e) NO,, NO, and N02+
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29. Based onthe VSEPR Theory, what is the molecular shape of CF,?

a) triangular planar
b) T-shaped

c) linear

d) tetrahedral

€) angular (bent)

30. Based on the VSEPR Theory, what is the molecular shape of NH3?

a) triangular planar

b) T-shaped

¢) triangular-pyramidal
d) tetrahedral

€) octahedral

31. What isthe approximate H-C-C bond angle in H,C=CH,?

a) 180°
b) 120°
c) 109.5°
d) 90°

e) 60°

32. How many of the following molecules have a dipole moment?

NO, SFs PCls CHCl;
a) four
b) three
c) two
d) one
€) none of these moleculse has a dipole

33. How many pi (1) bonds are in the following molecule?

a2

b) 3

c)9

d) 10

e 11
H
N

H\C:C/C_O
N
O:C\ H

Sample 121 Final 6



34. What is the hybridization of the sulfur atomin SCl,?

a) p°
b) sp
c) spd
d) Sp3d2
e) sp°d?

35. How many grams of magnesium contain the same number of atoms as 1.00 grams of calcium?

a) 04119

b) 0.606 g
c)165¢g

d) 1.08x 10 g
€) 9.93x10%¢g

36. Which of the following compounds will form a solution with water that is a good conductor of electricity?

a) CCly

b) CO,

c) NaCl
d) Cl,

e) CH3OH

37. How many grams of carbon are needed to react completely with 75.2 grams of SiO, according to the following equation?
SiO,(s) + 3C(s) = SIC(s) + 2 CO(g)

a) 15.0¢9
b) 61.5¢g
c)205¢g
d) 32.8¢g
€ 4519

38. For the reaction of 15.0 grams of magnesium and 5.00 grams of nitrogen according to the equation below, which statement
istrue?
3Mg+ N, > MgsN,

a) Mgislimiting and 0.439 mol N, isin excess
b) N, islimiting and 0.082 mol Mg isin excess
¢) 20.0 grams of MgzN,is produced

d) 15.0 grams of MgsN,is produced

€) Thereis no limiting reagent.

39. Which of the following particles has the lowest 1st ionization energy?

aF
b) O
c) Na
d) Mg
€) Ne
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40. A given mass of gasin arigid container is heated from 100 °C to 500 °C. Which of the following responses best describes what
will happen to the pressure of the gas?

a) The pressure will decrease by a factor of five.

b) The pressure will increase by afactor of five.

¢) The pressure will increase by a factor of about two.

d) The pressure will increase by afactor of about eight.

€) The pressure will increase by a factor of about twenty-five.

41. Anair compressor reduced a sample of helium originally at 25°C and 740 torr to 6.75 liters at 42.0 atm and 85°C. What was the
original volume of the helium?

a) 85.6 liters
b) 35.9 liters
C) 242 liters
d) 319 liters
e) 350 liters

42. What volume will a mixture of 0.200 mole N, and 0.500 mole He occupy at 0.944 atm and 15.0 °C?

a) 0.913 liters
b) 5.00 liters
c) 125 liters
d) 15.7 liters
e) 17.5liters

43. When 7.0 grams of helium and 14.0 grams of argon were mixed in a flask the pressure was measured as 712 torr. What is the
partial pressure of the helium?

a) 593 torr
b) 356 torr
c) 833 torr
d) 1070 torr
€) 1420 torr

44. Nitrogen and hydrogen gases react to form ammonia gas:

N2(g) + 3H2(g) ----> 2NH3(g)

At acertain temperature and pressure, 7.0 L of N, isreacted with 21.0 L of H,. If all the N, and H, are consumed, what volume of
NH; at the same temperature and pressure will be produced?

a)7.0L
b) 14L
c)21L
d) 28 L
€ 9.3L

45, Which of the following gases has the greatest density at 0°C and 1 atm?

a) N,
b) O,
c)F
d) Ne
e) CO
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46. How many grams of CH, will react completely with 7.5 liters of O, measured at 150°C and 0.850 atm in a combustion reaction?

a)l47g
b) 294 ¢
c)184g
d) 5.89¢
€) 0.011g

47. Calculate the volume of Cl,(g) produced at 815 torr and 15.0°C if 6.75 grams of KMnQ, are added to 255 mL of 0.115 M HCI.
The equation for the reaction is
2KMnOy (9 + 16 HCI(aq) > 2 MnCIz(aq) +2 KCI(aq) +5 Clz(g) +8H,0())

a) 0.202 L
b) 0.470 L
c) 0.647 L
d) 0.942 L
0 2.35L

48. Which statement about kinetic energy istrue?

a) All particles moving with the same velocity have the same kinetic energy.

b) All particles at the same temperature have the same kinetic energy.

c) All particles having the same kinetic energy have the same mass.

d) Asthe kinetic energy of a particle is halved its velocity is also halved.

€) Asthe velocity of aparticleis doubled, the kinetic energy decreases by afactor of four.

49. Non-ideal behavior for agasis most likely to be observed under conditions of

a) standard temperature and pressure
b) low temperature and high pressure
¢) low temperature and low pressure
d) high temperature and high pressure
€) high temperature and low pressure

50. Which of the following substances is more soluble in hexane (CgHy4) than in water?

a) CaCl,
b) CH3OH
C) NH;

d) CgH,Cl
e) CH3C|

51. Theliquids H,O and CCl, are immiscible dueto

a) the strong intermolecular forces between H,O molecules
b) the strong intermolecul ar forces between CClymolecules
¢) the strong dipole of the CClmolecules

d) the weak dipole of H,O molecules

€) the large difference in molar masses of H,O and CCl,
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52. Which of the following would have the lowest freezing point?

a) pure H,O

b) 1 murea (CON,H,)
c) 1 mKCl

d) 1 mNaNO;

€) 1 mNa,SO,

53. Which of the following would probably have the highest melting point?

a) LiBr
b) LiF
c) LiCl
d) NaCl
€) Nal

54. 1If KBr, C,;H50H, C,Hg and He are arranged in order of increasing boiling point thelist is

a) He < C,HsOH < C,Hg < KBr
b) KBr < C;Hg < C,HsOH < He
C) He < C,Hg < C,HsOH < KBr
d) KBr < C;Hg <He< C,HsOH
e) C,HsOH H < C,Hg <He< KBr

55. As ice nelts what bonds, if any, are broken?

a) one of the hydrogen and oxygen bonds within a water nol ecul e
b) both of the hydrogen-oxygen bonds within a water nolecule

c) hydrogen bonds between water nol ecul es

d) all of the above

e) no bonds are broken

56. A chemist sets up two beakers of distilled water under the same room conditionsin alaboratory. One beaker is boiling
vigoroudly, the other beaker is boiling gently. Which of the following statementsis true?

a) The temperature of the vigorously boiling water is higher.

b) The temperature of the gently boiling water is higher.

¢) The temperature of the water in both beakersis the same

d) The bailing points of the water in the two beakers must be different.
€) The temperature in the vigorously boiling water is not uniform.

57. How many sigma (o) bonds are in the following molecul e?

a3
b) 7
c)8
d) 9
e) 12
N=—C CHg
C=C
H H
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58. In the combustion of methane, CH,, what change in hybridization (if any) occursto the carbon atom?

a) sp’ to sp°

b) sp%, to sp,

c) sp°, to sp?

d) sp’to sp

€) no change in hybridization occurs

59. Which statement istrue regarding bond order, bond length, and bond energy?

a) Asthe bond order increases, the bond length increases.
b) Asthe bond order increases, the bond length decreases.
¢) Asthe bond order increases, the bond energy decreases.
d) Asthe bond energy increases, the bond length increases.
€) Asthe bond energy increases, the bond order decreases.

60. How many unshared election pairs (lone pairs) are in a molecule of SO,?

a2
b) 6
o7
d) 9
e) 12

62. When | = 4, what set of orbitalsis designated?

af
b) p
c)s
dyd
g

63. Which of the following most probably cannot exist?

a) BaBr,
b) KBr,
c) Br,

d) OBr,
€) FeBr,

64. Which of the following groups of elementsis arranged in order of increasing electronegativity?

a) Si<Al<Br<Cl
b) Na<K < Ca<Ba
c)P<S<O«<F

d) K<Rb<Cs<F
egN<P<S<C(l
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65. What is the average carbon-oxygen bond order in the formate ion ?

a0
b) 1
c) 15
d) 2
€) 2.5

H—C—0:

QO

66. What isthe formal charge on sulfur in the molecule, SO;?

a0
b) 1+
c)1-
d) 2+
€) 2-
L0,
|
/ \o:

e

67. If the volume of a confined gas is doubled while the temperature remains constant, what change (if any) would be observed in the
pressure?

a) It would be half as large.

b) It would double.

¢) It would be four times as large.
d) It would be one/fourth as large.
€) It would remain the same.

68. Which of the following has the most molecul es?
a) 1.00 L of CH, at 0°C and 1.00 atm

b) 1.00 L of N, at 0°C and 1.00 atm

¢) 1.00 L of O, at 20°C and 1.00 atm

d) 1.00 L of CO, at 50°C and 1.25 atm

€) 1.00 L of CO at 0°C and 1.25 atm

69. Which of the following processes (if any) is exothermic?

a) solid ----> gas
b) solid ----> liquid
c) liquid ---> solid
d) liquid ---> gas
€) none of these
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70. The amount of solvent (grams or moles) is known for each of the following solution concentrations EXCEPT

a) molarity
b) molality
C) mass %
d) X
e) Il

ANSWER KEY FOR TEST- 111FINAL

1 a) 19.3 g/mL

2. c) l and Il only

3. €) 75.77% *Cl and 24.33% *'Cl
4. d) Se

5. a)125¢g

6. d) MgsN,

7. c) iron(Il) sulfate

8. d) (NH,)3PO,

9. c) CioH1.N,0

10. b) 1,6,6,6

11. a) Ba?* (ag) + SO,%~ (ag) > BaS04(s)
12. c) chlorine

13. b) +5

14. €) 13.2 grams
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15. c) 54.0%

16. c) 15.7 mL
17. a) the specific heat of A isdouble that of B.
18. a) 75 kJ
19. b) the reaction is exothermic.
20. b) -153.9kJ
21. a) +6.2 kJ
22. an=31=3 m=+landalsob)n=3,1=3ml=0
23. b) v
24.
e) N*
25. c) BrF;
26. b) MgCl,
27. c) C—F
28. b) NO,
29. d) tetrahedral
30. ¢) triangular-pyramidal
3L b) 120°
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32. c) two

33. b) 3

34. c) sp’d

35. b) 0.606 g

36. c) NaCl

37. €) 4519

38. b) N, islimiting and 0.082 mol Mg isin excess

39. c) Na

40. ¢) The pressure will increase by a factor of about two.
41. C) 242 liters

42. e) 17.5liters

43. a) 593 torr

44, b) 14 L

45, ) F,

46. a)l47g

47. a) 0.202L

48. b) All particles at the same temperature have the same kinetic energy.
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49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

b) low temperature and high pressure

d) CgH:Cl

a) the strong intermolecular forces between H,O molecules

€) 1 mNa,SO,

b) LiF

C) He < C,Hg < CoH50H < KBr

¢) hydrogen bonds between water molecules

¢) The temperature of the water in both beakersis the same

d)9

d) sp’tosp

b) Asthe bond order increases, the bond length decreases.

b) 6

missing

eJg

b) KBr,

¢ P<S<O<F

c) 15
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66.

67.

68.

69.

70.

d) 2+

a) It would be half aslarge.

d) 1.00 L of CO2 at 50° C and 1.25 atm

¢) liquid > solid

a) molarity
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