Kull Key Chemistry 105 Practice Test 3 Spring 2007

Student: ________________________

The actual test will have 15 multiple choice, select 12 for grading, and 5 or 6 workout problems.  There are no work-out problems here, bur the types of required computations are seen in the multiple choice problems here.  I will place an updated equation sheet on the web by Wednesday morning, as well as post the answer key.
	1 
	Who proposed a model that successfully explained the photoelectric effect? 


	A.  
	Planck


	B.  
	Einstein


	C.  
	Compton


	D.  
	Rydberg


	E.  
	Bohr

	
	

	2. 
	Select the arrangement of electromagnetic radiation which starts with the lowest wavelength and increases to greatest wavelength. 


	A.  
	radio, infrared, ultraviolet, gamma rays


	B.  
	radio, ultraviolet, infrared, gamma rays


	C.  
	gamma rays, radio, ultraviolet, infrared


	D.  
	gamma rays, infrared, radio, ultraviolet


	E.  
	gamma rays, ultraviolet, infrared, radio

	
	

	3. 
	Electromagnetic radiation of 500 nm wavelength lies in the ________ region of the spectrum. 


	A.  
	infrared


	B.  
	visible


	C.  
	ultraviolet


	D.  
	X-ray


	E.  
	γ-ray

	
	

	4. 
	The AM station KBOR plays your favorite music from the 20's and 30's at 1290 kHz. Find the wavelength of these waves. 


	A.  
	4.30 × 10-2 m


	B.  
	0.144 m


	C.  
	6.94 m


	D.  
	232 m


	E.  
	> 103 m

	
	

	5. 
	A photon has an energy of 5.53 × 10-17 J. What is its frequency in s-1? 


	A.  
	3.66 × 10-50 s-1


	B.  
	1.20 × 10-17 s-1


	C.  
	3.59 × 10-9 s-1


	D.  
	2.78 × 108 s-1


	E.  
	8.35 × 1016 s-1

	
	

	6. 
	Use the Rydberg equation to calculate the frequency of a photon absorbed when the hydrogen atom undergoes a transition from n1 = 2 to n2 = 4. (R = 1.096776 × 107 m-1) 


	A.  
	2.056 × 106 s-1


	B.  
	2.742 × 106 s-1


	C.  
	6.165 × 1014 s-1


	D.  
	8.226 × 1014 s-1


	E.  
	> 1015 s-1

	7. 
	The size of an atomic orbital is associated with 


	A.  
	the principal quantum number (n).


	B.  
	the angular momentum quantum number (l).


	C.  
	the magnetic quantum number (ml).


	D.  
	the spin quantum number (ms).


	E.  
	the angular momentum and magnetic quantum numbers, together.

	
	

	8. 
	Which of the following is a correct set of quantum numbers for an electron in a 5f orbital? 


	A.  
	n = 5, l = 3, ml = +1


	B.  
	n = 5, l = 2, ml = +3


	C.  
	n = 4, l = 3, ml = 0


	D.  
	n = 4, l = 2, ml = +1


	E.  
	n = 5, l = 4, ml = 3

	
	

	9. 
	In the quantum mechanical treatment of the hydrogen atom, which one of the following combinations of quantum numbers is not allowed?

 [image: image1.png]


  


	A.  
	a


	B.  
	b


	C.  
	c


	D.  
	d


	E.  
	e


	10. 
	Select the correct electron configuration for sulfur (Z = 16). 


	A.  
	1s21p62s22p6


	B.  
	1s22s22p83s23p4


	C.  
	1s22s22p83s23p2


	D.  
	1s22s22p63s23p4


	E.  
	1s22s22p63s23d4

	
	

	11. 
	Which of the following electron configuration is correct for the excited state of an element? 


	A.  
	[He]2s22p5


	B.  
	[Ne]3s23p1


	C.  
	[Ar]4s14p1


	D.  
	[Kr]5s24d7


	E.  
	[He]1p1

	
	

	12. 
	Which of the following elements has the largest atomic size? 


	A.  
	S


	B.  
	Ca


	C.  
	Ba


	D.  
	Po


	E.  
	Rn

	
	

	13. 
	Which one of the following equations correctly represents the process relating to the ionization energy of X? 


	A.  
	X(s) → X+(g) + e-


	B.  
	X2(g) → X+(g) + X-(g)


	C.  
	X(g) + e- → X-(g)


	D.  
	X-(g) → X(g) + e-


	E.  
	X(g) → X+(g) + e-

	
	

	14. 
	Elements with ________________ first ionization energies and ___________ electron affinities generally form cations. 


	A.  
	low, very negative


	B.  
	high, positive or slightly negative


	C.  
	low, positive or slightly negative


	D.  
	high, very negative


	E.  
	None of these is generally correct.

	
	

	15. 
	Which of the following elements will form a cation with a +2 charge? 


	A.  
	Si


	B.  
	Sr


	C.  
	Ga


	D.  
	Cs


	E.  
	S


16.
Which of the following regions of the electromagnetic spectrum has the longest wavelengths?

a) microwave
b) infrared
c) x-ray
d) gamma ray
e) visible

17.
An argon ion laser emits light at 488 nm. What is the frequency of this radiation?

a) 4.07 × 10-19 s-1
b) 1.63 × 10-15 s-1
c) 1.46 × 102 s-1
d) 2.05 × 106 s-1
e) 6.14 × 1014 s-1
18.
Excited hydrogen atoms emit light in the ultraviolet at 2.47 × 1015 Hz. What is the energy of a single photon with this frequency?

a) 8.04 × 10-41 J
b) 2.68 × 10-19 J
c) 1.64 × 10-18 J
d) 6.11 × 10-17 J
e) 1.21 × 10-7 J

19.
What is the binding energy of an electron in a photosensitive metal (in kJ/mol) if the minimum frequency of light that can eject electrons from the metal is 6.30 ( 1014 Hz?

a) 121 kJ/mol
b) 212 kJ/mol
c) 251 kJ/mol
d) 315 kJ/mol
e) 476 kJ/mol

20.
If the de Broglie wavelength of an electron is 555 nm, what is its velocity? The mass of an electron is 9.1 ( 10-31 kg.

a) 4.0 × 10-10 m/s
b) 7.6 × 10-4 m/s
c) 5.2 × 102 m/s
d) 1.3 × 103 m/s
e) 2.5 × 109 m/s

21.
What type of orbital is designated n = 3,   = 2, m = -1?

a) 3s
b) 3p
c) 3d
d) 2f
e) 2d
22.
All of the following sets of quantum numbers are allowed EXCEPT

a) n = 5,  = 3, m = +2

b) n = 3,  = 2, m = -1

c) n = 3,  = 0, m = 0

d) n = 4,  = 4, m = -2

e) n = 5,  = 3, m = +3

23.
What is the total number of orbitals having n = 5 and  = 1?

a) 1
b) 2
c) 3
d) 5
e) 10

24.
Which of the following diagrams represent d-orbitals?

[image: image2.wmf](

I

)

(

I

I

)

(

I

I

I

)

(

I

V

)

a) (I) only
b) (II) only
c) (III) only
d) (IV) only
e) (I) and (IV)

25.
What is the maximum number of orbitals that can be identified with the following quantum numbers: n = 5,  = 3?

a)
1

b)
3

c)
5

d)
7

26.
How many electrons can be described by the following quantum numbers: n = 4,  = 3, m =  -2, ms = +1/2?

a) 0
b) 1
c) 2
d) 3
e) 6

27.
How many electrons can be described by the quantum numbers n = 7,  = 1?

a) 0
b) 2
c) 6
d) 7
e) 14

28.
Which of the following statements regarding subshell filling order are CORRECT?

1.
Electrons are assigned to the 4s subshell before they are assigned to the 3d subshell.

2.
Electrons are assigned to the 4f subshell before they are assigned to the 6s subshell.

3.
Electrons are assigned to the 5d subshell before they are assigned to the 6p subshell.

a) 1 only
b) 2 only
c) 3 only
d) 1 and 3
e) 1, 2, and 3

29.
Which element has the electron configuration [Ar]3d104s1?

a) Cu
b) Zn
c) Ga
d) Ag
e) Co

30.
Hund’s rule states that the most stable arrangement of electrons (for a ground state electron configuration)

a) has a filled valence shell of electrons.

b) has two electrons per orbital, each with identical spins.

c) has m  values greater than or equal to zero.

d) has the maximum number of unpaired electrons, all with the same spin.

e) has two electrons per orbital, each with opposing spins.

31.
Which element has the following electron configuration?
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 a) P
b) S
c) O
d) N
e) F

32.
Which 3+ ion has the ground state electron configuration [Kr]4d5?

a) Ru
b) Fe
c) Ag
d) Tc
e) Nb

34.
If the ground state electron configuration of an element is [Ar]3d104s24p3, what is the typical charge on the monatomic anion of the element?

a) 2+
b) 1+
c) 1-
d) 2-
e) 3-
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35.
What 2+ ion has the following ground state electron configuration?

a) Ni2+
b) Co2+
c) Ca2+
d) Cu2+
e) Mn2+
36.
Place the following atoms in order of increasing atomic radii: Ca, Mg, P, and Cl.

a) Cl < P < Mg < Ca

b) Mg < P < Cl < Ca

c) Ca < Mg < P < Cl

d) P < Cl < Mg < Ca

e) Ca < Cl < P < Mg

37.
Which of the following chemical equations refers to the second ionization of Mg?

a) Mg(s)  +  2e-  →  Mg2-(s)

b) Mg(s)  →  Mg+(s)  +  e-
c) Mg(g)  →  Mg2+(g)  +  2e-
d) Mg+(g)  →  Mg2+(g)  +  e-
e) Mg2+(g)  +  e-  →  Mg+(g)

38.
The change in energy for the following reaction is referred to as the ________ for fluorine.



F(g)  +  e-  →  F-(g)

a) oxidation energy

b) electron affinity

c) electronegativity energy

d) first ionization energy

e) second ionization energy

39.
Which elements have no affinity for electrons?

a) transition metals

b) main group metals

c) main group nonmetals

d) semiconductors

e) noble gases
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