College Chemistry I

Chapter 5 Homework
1. What is the wavelength and energy of the radiation emitted as an electron falls from the 6th energy level to the 1st energy level? What type of electromagnetic radiation is emitted?

2. What is the wavelength and energy of the radiation emitted as an electron falls from the 4th energy level to the 3rd energy level? What type of electromagnetic radiation is emitted?

3. What is the wavelength and energy of the radiation emitted as an electron falls from the 7th energy level to the 2nd energy level? What type of electromagnetic radiation is emitted?

4. What energy level (to the nearest whole number) did and electron fall from if visible light with a wavelength of 410 nm was emitted? What energy is associated with this wavelength of light?

5. What energy level (to the nearest whole number) did an electron fall from if UV radiation with a wavelength of 200 nm was emitted? What energy is associated with this wavelength of light?

6. What energy level (to the nearest whole number) did an electron fall from if IR radiation with a wavelength of 900 nm was emitted? What energy is associated with this wavelength of light?

7. What energy level (to the nearest whole number) did an electron fall from if visible light with a frequency of 3.846 x 1014/s is emitted?  What energy is associated with this frequency of light?
8. What energy level (to the nearest whole number) did an electron fall from if infrared radiation with a frequency of 9.6 x 1013/s is emitted?  What energy is associated with this frequency of light?

9. Write the full electron configuration of:

a. Mg

b. Ga

c. Sn

d. Co

e. Ag

f. Mo

g. Ru

10. Write the noble gas configuration of:

a. Pb

b. Rh

c. Pd

d. Pt

e. Sr

f. Cl

g. Gd

11. Write the box diagram of:

a. C

b. F

c. O

d. N

e. S

f. Be

g. Na

12. Give a valid set of quantum numbers for the last electron added to:
a. P

b. Se

c. Au

d. Cr

e. Fe

f. As

g. Y

h. Cs

i. In

j. Xe

13. For each of the following put atoms in order of increasing size

a. Ca, Se, Ga, K

b. La, Ac, Sc, Y

c. S, Ba, In, Ge

d. P, Sn, Hf, Ra

14. For each of the following state whether the quantum #’s are valid or invalid.

a. 1, 1, 0, ½

b. 2, 1, -1, - ½ 

c. 3, 2, -3, ½

d. 4, 4, -2, ½

e. 3, 2, 0, - ½

f. 2, 0, 0, ½ 
	15. 
	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


	16. 
	Line spectra from all regions of the electromagnetic spectrum, including the Paschen series of infrared lines for hydrogen, are used by astronomers to identify elements present in the atmospheres of stars. Calculate the wavelength of the photon emitted when the hydrogen atom undergoes a transition from n = 5 to n = 3. (R = 1.096776 × 107 m-1) 


	A.  
	205.1 nm


	B.  
	384.6 nm


	C.  
	683.8 nm


	D.  
	1282 nm


	E.  
	> 1500 nm


	17. 
	An electron in the n = 6 level emits a photon with a wavelength of 410.2 nm. To what energy level does the electron move? 


	A.  
	n = 1


	B.  
	n = 2


	C.  
	n = 3


	D.  
	n = 4


	E.  
	n = 5


	18. 
	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.


	19. 
	The shape 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 magnetic and spin quantum numbers, together.


	20. 
	The orientation in space 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.  
	none of these choices is correct


	21. 
	Atomic orbitals developed using quantum mechanics 


	A.  
	describe regions of space in which one is most likely to find an electron.


	B.  
	describe exact paths for electron motion.


	C.  
	give a description of the atomic structure which is essentially the same as the Bohr model.


	D.  
	allow scientists to calculate an exact volume for the hydrogen atom.


	E.  
	are in conflict with the Heisenberg Uncertainty Principle.


	22. 
	The energy of an electron in the hydrogen atom is determined by 


	A.  
	the principal quantum number (n) only.


	B.  
	the angular momentum quantum number (l ) only.


	C.  
	the principal and angular momentum quantum numbers (n & l ).


	D.  
	the principal and magnetic quantum numbers (n & ml).


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


	23. 
	Which of the following is a correct set of quantum numbers for an electron in a 3d orbital? 


	A.  
	n = 3, l = 0, ml = -1


	B.  
	n = 3, l = 1, ml = +3


	C.  
	n = 3, l = 2, ml = 3


	D.  
	n = 3, l = 3, ml = +2


	E.  
	n = 3, l = 2, ml = -2


	24. 
	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


	25. 
	In the quantum mechanical treatment of the hydrogen atom, which one of the following combinations of quantum numbers is not allowed?
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	A.  
	a


	B.  
	b


	C.  
	c


	D.  
	d


	E.  
	e


	26. 
	Which one of the following sets of quantum numbers can correctly represent a 3p orbital? 


a.

b.

c.

d.

e.

n = 3

n = 1

n = 3

n = 3

n = 3

l = 1

l = 3

l = 2

l = 1

l = 0

ml = 2

ml = 3

ml = 1

ml = -1

ml = 1

 


	A.  
	a


	B.  
	b


	C.  
	c


	D.  
	d


	E.  
	e


	27. 
	Which one of the following statements about atomic structure and quantum numbers is incorrect? 


	A.  
	In a given atom, the maximum number of electrons having principal quantum number n = 3, is 18.


	B.  
	The number of orbitals in a given f subshell is 7.


	C.  
	For n = 4, the largest possible value of l is 3.


	D.  
	For n = 4, the largest possible value of ml is 2.


	E.  
	The following set of quantum numbers for a single orbital is not allowed: n = 3, l = 1, ml = -2.


	28. 
	Select the correct set of quantum numbers (n, l, ml, ms) for the highest energy electron in the ground state of potassium, K. 


	A.  
	4, 1, -1, ½


	B.  
	4, 1, 0, ½


	C.  
	4, 0, 1, ½


	D.  
	4, 0, 0, ½


	E.  
	4, 1, 1, ½


	29. 
	Select the correct set of quantum numbers (n, l, ml, ms) for the highest energy electron in the ground state of tin, Sn. 


	A.  
	5, 2, -1, ½


	B.  
	5, 2, 0, ½


	C.  
	5, 1, 2, ½


	D.  
	5, 1, 0, ½


	E.  
	5, 2, 1, ½


	30. 
	Select the correct electron configuration for sulfur (Z = 16). 


	A.  
	1s21p62s22p6


	B.  
	1s22s22p83s23p4


	C.  
	1s22s22p83s23p2


	D.  
	1s22s22p63s23p4


	E.  
	1s22s22p63s23d4


	31. 
	Select the correct electron configuration for Cu (Z = 29). 


	A.  
	[Ar]4s23d9


	B.  
	[Ar]4s13d10


	C.  
	[Ar]4s24p63d3


	D.  
	[Ar]4s24d9


	E.  
	[Ar]5s24d9


	32. 
	Select the correct electron configuration for Te (Z = 52). 


	A.  
	[Kr]5s25p64d8


	B.  
	[Kr]5s25d105p4


	C.  
	[Kr]5s24d105p6


	D.  
	[Kr]5s24f14


	E.  
	[Kr]5s24d105p4


	33. 
	The electronic structure 1s22s22p63s23p64s23d8 refers to the ground state of 


	A.  
	Kr


	B.  
	Ni


	C.  
	Fe


	D.  
	Pd


	E.  
	none of these choices is correct


	34. 
	In the ground state of an atom of silver (Ag), how many electrons will there be with the quantum number l = 1? (The n, ml and ms quantum numbers may have any appropriate values.) 


	A.  
	9


	B.  
	12


	C.  
	18


	D.  
	24


	E.  
	36


	35. 
	An atom of element number 33 (As) is in its ground electronic state. Which one of the following sets of quantum numbers could not apply to any of its electrons?

a.

b.

c.

d.

e.

n = 2

n = 3

n = 3

n = 4

n = 4

l = 1

l = 0

l = 2

l = 0

l = 2

ml = -1

ml = 0

ml = -2

ml = 0

ml = 1

ms = +½

ms = -½

ms = -½

ms = -½

ms=+½

 


	A.  
	a


	B.  
	b


	C.  
	c


	D.  
	d


	E.  
	e


	36. 
	An element with the electron configuration [noble gas]ns2(n - 1)d10np3 has ____________ valence electrons. 


	A.  
	2


	B.  
	3


	C.  
	5


	D.  
	10


	E.  
	15


	37. 
	Which of the following electron configurations represents the ground state for an element? 


	A.  
	[Ne]3s13p1


	B.  
	[He]2s12p3


	C.  
	[Ne]3s23p23d1


	D.  
	[Ne]3s23p33d1


	E.  
	[Ne]3s23p3


	38. 
	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


	39. 
	Which of the following elements has the largest atomic size? 


	A.  
	S


	B.  
	Ca


	C.  
	Ba


	D.  
	Po


	E.  
	Rn


	40. 
	Which of the following elements has the smallest atomic size? 


	A.  
	Na


	B.  
	Ar


	C.  
	K


	D.  
	Ca


	E.  
	Kr


	41. 
	Which of the following elements has the smallest atomic radius? 


	A.  
	Li


	B.  
	Ne


	C.  
	Rb


	D.  
	Sr


	E.  
	Xe


	42. 
	Which of the following elements has the greatest atomic radius? 


	A.  
	Li


	B.  
	Ne


	C.  
	Rb


	D.  
	Sr


	E.  
	Xe


