Chapter 7

	5.
	The average distance between Mars and Earth is about 1.3  108 miles. How long would it take TV pictures transmitted from the Viking space vehicle on Mars' surface to reach Earth? (1 mile = 1.61 km.)

	A)
	0.70 s

	B)
	7.0  102 s

	C)
	2.7  103 s


	D)
	1.0  105 s


	6.
	How many seconds would it take a radio wave to travel from the planet Venus to Earth? (Average distance from Venus to Earth = 28 million miles.)

	A)
	1.5  102 s

	B)
	9.3  101 s

	C)
	9.3 s

	D)
	0.15 s


	7.
	The SI unit of time is the second, which is defined as 9,192,631,770 cycles of radiation associated with a certain emission process in the cesium atom. Calculate the wavelength of this radiation (to three significant figures). In which region of the electromagnetic spectrum is this wavelength found?

	A)
	3.06  107 nm, microwave

	B)
	3.06  1010 nm, radio wave

	C)
	3.26  107 nm, microwave

	D)
	3.26  1010 nm, radio wave


	11.
	The blue color of the sky results from the scattering of sunlight by air molecules. The blue light has a frequency of about 7.5  1014 Hz. Calculate the energy, in joules, of a single photon associated with this frequency.

	A)
	2.6  10–31 J

	B)
	2.6  10–22 J

	C)
	5.0  10–19 J

	D)
	5.0  10–16 J


	24.
	The first line of the Balmer series occurs at a wavelength of 656.3 nm. What is the energy difference between the two energy levels involved in the emission that results in this spectral line?

	A)
	3.367  10–36 J

	B)
	3.027  10–28 J

	C)
	1.299  10–22 J

	D)
	3.027  10–19 J


	25.
	Calculate the wavelength (in nanometers) of a photon emitted by a hydrogen atom when its electron drops from the n = 5 state to the n = 3 state.

	A)
	1.28  10–6 nm

	B)
	1.46  10–6 nm

	C)
	1.46  103 nm

	D)
	1.28  103 nm


	28.
	Careful spectral analysis shows that the familiar yellow light of sodium lamps (such as street lamps) is made up of photons of two wavelengths, 589.0 nm and 589.6 nm. What is the difference in energy (in joules) between photons with these wavelengths?

	A)
	3.4  10–22 J

	B)
	3  10–22 J

	C)
	There is no significant difference.


	30.
	Thermal neutrons are neutrons that move at speeds comparable to those of air molecules at room temperature. These neutrons are most effective in initiating a nuclear chain reaction among 235U isotopes. Calculate the wavelength (in nm) associated with a beam of neutrons moving at 7.00  102 m/s. (The mass of a neutron is 1.675  10–27 kg.)

	A)
	1.77 nm

	B)
	0.565 nm

	C)
	0.177 nm

	D)
	0.0565 nm


	35.
	An electron in an atom is in the n = 3 quantum level. List the possible values of l and ml, that it can have.

	A)
	l = 1, ml = –1, 0, 1; l = 2, ml = –2, –1, 0, 1, 2

	B)
	l = 0, ml = 0; l = 1, ml = 0, 1; l = 2, ml = 0, 1, 2

	C)
	l = 0, ml = 0; l = 1, ml = –1, 0, 1; l = 2, ml = –2, –1, 0, 1, 2

	D)
	l = 0, ml = 0; l = 1, ml = –1, 0, 1; l = 2, ml = –2, –1, 0, 1, 2; l = 3, ml = –3, –2, –1, 0, 1, 2, 3


	46.
	What is the total number of electrons that can be held in all orbitals having the same principal quantum number n?

	A)
	4n2

	B)
	2n2

	C)
	2n

	D)
	2


	69.
	In a photoelectric experiment a student uses a light source whose frequency is greater than that needed to eject electrons from a certain metal. However, after continuously shining the light on the same area of the metal for a long period of time the student notices that the maximum kinetic energy of ejected electrons begins to decrease, even though the frequency of the light is held constant. How would you account for this behavior?

	A)
	The metal surface oxidizes rapidly under bombardment, and the oxide coating begins to shield it.

	B)
	The metal surface becomes pitted, so the light cannot strike it as efficiently.

	C)
	The ejected electrons build up and interfere with the approaching light photons.

	D)
	The metal surface becomes positively charged, attracting back the electrons.


	74.
	A ruby laser produces radiation of wavelength 633 nm in pulses whose duration is 1.00  109 s. If the laser produces 0.376 J of energy per pulse, calculate the power (in watts) delivered by the laser per pulse. (1W = 1J/s.)

	A)
	2.66  1012 W

	B)
	3.76  1011 W

	C)
	2.66  109 W

	D)
	3.76  108 W


	79.
	Certain sunglasses have small crystals of silver chloride (AgCl) incorporated in the lenses. When the lenses are exposed to light of the appropriate wavelength, the following reaction occurs:

AgCl Ag + Cl

The Ag atoms formed produce a uniform gray color that reduces the glare. If H for the reaction is 248 kJ, calculate the maximum wavelength of light that can induce this process.

	A)
	297 nm

	B)
	483 nm

	C)
	2.97  105 nm

	D)
	4.83  105 nm


Chapter 8
The nineteenth century chemists arranged elements in the periodic table according to increasing 


A.
atomic number.

B.
number of electrons.

C.
atomic mass.

D.
number of neutrons.

E.
nuclear binding energy.

4.
The elements in Group 7A are known by what name? 


A.
transition metals

B.
halogens

C.
alkali metals

D.
alkaline earth metals

E.
noble gases

5.
The elements in Group 2A are known by what name? 


A.
transition metals

B.
halogens

C.
alkali metals

D.
alkaline earth metals

E.
noble gases

 

6.
The alkali metal elements are found in _______ of the periodic table. 


A.
Group 1A

B.
Group 2A

C.
Group 3A

D.
Period 7

E.
Period 1

 8.
Which one of these elements is a transition element? 


A.
Nickel

B.
Tin

C.
Sodium

D.
Sulfur

E.
Calcium

10- Which of these choices is the general electron configuration for the outermost electrons of elements in the alkaline earth group? 


A.
ns1
B.
ns2
C.
ns2np4
D.
ns2np5
E.
ns2np6(n -1)d6
 

11.
The general electron configuration for atoms of the halogen group is 


A.
ns2np6.

B.
ns2np5.

C.
ns2np6(n -1)d7.

D.
ns1.

E.
ns2np7.

 

15.
Consider the element with the electron configuration [Kr]5s24d7. This element is 


A.
a representative element.

B.
a transition metal.

C.
a nonmetal.

D.
an actinide element.

E.
a noble gas.

 

22.
How many electrons are in the 4p orbitals of vanadium? 


A.
0

B.
2

C.
4

D.
5

E.
6

25.
What is the charge on the monatomic ion of nitrogen, the nitride ion? 


A.
+2

B.
+1

C.
-1

D.
-2

E.
-3

 

26.
What is the charge on the stable ion formed by selenium? 


A.
+2

B.
+1

C.
-1

D.
-2

E.
-3

 

27.
Which of these elements forms stable +2 cations? 


A.
Kr

B.
I

C.
Se

D.
Al

E.
Ba
28.
Which two electron configurations represent elements that would have similar chemical properties?
(1) 1s22s22p4
(2) 1s22s22p5
(3) [Ar]4s23d104p3
(4) [Ar]4s23d104p4 


A.
(1) and (2)

B.
(1) and (3)

C.
(1) and (4)

D.
(2) and (4)

E.
(2) and (3)

 

29.
Which of these species make an isoelectronic pair: Cl-, O2-, F, Ca2+, Fe3+? 


A.
Ca2+ and Fe3+
B.
O2- and F

C.
F and Cl-
D.
Cl- and Ca2+
E.
none of these

31.
Which ion is isoelectronic with Ar? 


A.
Fe2+
B.
F-
C.
Br-
D.
Ga3+
E.
Ca2+
35.
Which of these choices is the electron configuration of a sulfide ion? 


A.
[Ne]3s23p4
B.
[Ne]

C.
[Ne]3s23p1
D.
[Ar]

E.
[Ne]3s23p2
41.
The cobalt(III) ion, Co3+, has how many 3d electrons? 


A.
0

B.
7

C.
6

D.
5

E.
4

44.
Which of these ground-state ions has the largest number of unpaired electrons? 


A.
Cr2+
B.
Mn2+
C.
Ni2+
D.
Cu+
E.
Co2+
46.
Which of these atoms has the smallest radius? 


A.
Al

B.
P

C.
As

D.
Te

E.
Na

 

47.
Which of these atoms has the largest radius? 


A.
B

B.
Ga

C.
Br

D.
Si

E.
Cl

52.
For which of these reactions is the enthalpy change equal to the third ionization energy of vanadium? 


A.
V2+(g) ( V3+(g) + e-
B.
V3+(g) + e- ( V2+(g)

C.
V(g) ( V3+(g) + 3e-
D.
V2-(g) + e- ( V3-(g)

E.
V3+(g) ( V4+(g) + e-
53.
Which of these elements has the highest first ionization energy? 


A.
Cs

B.
Ga

C.
K

D.
Bi

E.
As

 

54.
Which of these elements has the highest first ionization energy? 


A.
C

B.
Si

C.
Ge

D.
Sn

E.
Pb

58.
For silicon atoms, which ionization energy will show an exceptionally large increase over the preceding ionization energy? 


A.
2nd

B.
3rd

C.
4th

D.
5th

E.
6th

60.
Which of these elements has the following pattern for its first six ionization energies? (I1 = first ionization energy, I2 = second ionization energy, etc.)
 [image: image1.wmf]  


A.
Ca

B.
Si

C.
Al

D.
Se

E.
P

 

61.
The successive ionization energies of a certain element are I1 = 589.5 kJ/mol, I2 =1145 kJ/mol, I3= 4900 kJ/mol, I4 = 6500 kJ/mol, and I5 = 8100 kJ/mol. This pattern of ionization energies suggests that the unknown element is 


A.
K.

B.
Si.

C.
As.

D.
Ca.

E.
S.

 

62.
The successive ionization energies of a certain element are I1 = 577.9 kJ/mol, I2 = 1820 kJ/mol, I3= 2750 kJ/mol, I4 = 11,600 kJ/mol, and I5 = 14,800 kJ/mol. This pattern of ionization energies suggests that the unknown element is 


A.
K.

B.
Al.

C.
Cl.

D.
Se.

E.
Kr.

 

63.
Which of these elements has the greatest electron affinity (largest positive value)? 


A.
Mg

B.
Al

C.
Si

D.
P

E.
S
67.
The first ionization energy of mercury is 1006 kJ/mol. The energy change for the reaction Hg(l) ( Hg+(g) + e- is therefore 


A.
1006 kJ/mol.

B.
greater than 1006 kJ/mol.

C.
less than 1006 kJ/mol.

D.
equal to the electron affinity of mercury.

E.
equal to the second ionization energy of mercury.

88.
Consider the following reaction 2A + 3F2 ( 2AF3.
What is the formula for the reaction product if we substitute iodine for fluorine? 


A.
A2I3
B.
A3I2
C.
AI3
D.
A3I

E.
AI

