Chemistry 106 – Homework Assignment #6

October 10, 1994

Lecture Section 2





Prof. Macero

Put your name and social security number in the appropriate place on the blue answer sheet. Also sign your name on the answer sheet. Choose the best answer to each question. With a No. 2 pencil blacken the circle on the answer sheet corresponding to this answer. DO NOT USE A PEN!
This assignment is due on October 17, 1994. IT MUST BE RETURNED IN LECTURE ON THAT DAY. NO ANSWER SHEETS WILL BE ACCEPTED OUTSIDE OF LECTURE.



1. Calculate the frequency of infrared radiation of wavelength 950 nm.

(a) 3.16 x 1017 Hz

(b) 3.16 x 1014 Hz

(c) 3.16 x 1016 Hz

(d) 3.16 x 10-15 Hz 

(e) 3.16 x 10-17 Hz

2. Calculate the energy per photon of microwave radiation of frequency 3.0 x 1011 Hz. (Planck’s constant = 6.63 x 10-34 Js or J/(Hzphoton) ). 

 (a) 2.0 x 10-22 J/photon

(b) 2.2 x 10-45 J/photon

(c) 4.5 x 10-44 J/photon 

(d) 6.0 x 10-14 J/photon

(e) 6.7 x 10-29 J/photon

3. The intensity of light that enters the pupil of the eye must be at least 1.5 x 10-11 Jm-2s-1 for objects to be visible. If the diameter of the pupil is 0.6 cm, what is the minimum rate (in photons per second) at which photons must enter the eye in order for a person to be able to see. Assume that the pupil is circular and that the wavelength of the light is 550 nm, the average wavelength of visible light. The area of a circle = (r2 where ( is 3.1416 and r the radius.

(a) 1.2 x 103  photonss-1

(b) 4.7 x 103  photonss-1

(c) 1.2 x 1012  photonss-1

(d) 4.7 x 1012  photonss-1

(e) none of these.
4. How many orbitals are there in the shell with n = 3? 

(a) 16

(b) 9

(c) 18

(d) 32

(e) 4

5. A possible set of quantum numbers (n, l, ml, ms) for a 4d electron is 

(a) 4, 1, -1, -½

(b) 4, 2, 0, -½

(c) 2, 1, 0, ½

(d) 6, 4, -2, ½

(e) 5, 4, 2, ½

6. Which subshell can hold the greatest number of electrons? 

(a) 5d
(b) 3d 

(c) 4d 

(d) 4f 

(e) 6p


7. What is the ground state electron configuration for Ti2+? 

(a) 1s22s22p63s23p64s23d2
(b) 1s22s22p63s23p64s2
(c) 1s22s22p63s23p63d2
 (d) 1s22s22p63s23p64s23d4
 (e) 1s22s22p63s23p64d2
8. What is the electron configuration of a cobalt(III) ion? 

(a) [Ar]4s23d7


(b) [Ar]4s23d4
(c) [Ar]3d6
(d) [Ar]4s23d10 

(e) [Ar]4d6

9. For a 6p subshell, what is the most positive value that ml can have? 

(a) +1

(b) +3 

(c) +6 

(d) 0 

(e) -1


10. The ground state electron configuration for a chromium ion, Cr3+, (atomic number 24) is 

(a) [Ar]3d4


(b) [Ar]

(c) [Ar]3d5
(d) [Ar]4s2
(e) [Ar]3d3

11. A certain ion has the ground state electronic configuration [Ar]3d10. The ion is most likely which of the following? 

(a) Ga2-


(b) Cu2+
(c) Ga+10
(d) Kr10+
(e) Cu+

12. Given the energy-level diagram for the energy levels in the hydrogen atom as shown, select the true statement.  

(a) A transition from n=5 to n=3 

involves greater energy than

one from n=4 to n=2.

(b) A transition from n=4 to n=2 

will emit radiation of longer wavelength

than one from n=5 to n=1.

(c) All transitions from states for

which n ( 1 to the n=1 state 

involve the absorbtion of energy

by the atom.

(d) A transition from n=2 to n=∞ 

corresponds to the ionization 

energy of the H atom. 

(e) All the statements, (a) through 

(d), are incorrect.

13. Which of the following statements about quantum theory is incorrect? 

(a) The energy and position of an electron cannot be determined simultaneously. 

(b) Lower energy orbitals are filled with electrons before higher energy orbitals.

(c) When filling orbitals of equal energy, two electrons will occupy the same orbital before filling a new orbital.

(d) No two electrons can have the same four quantum numbers.

(e) All of these are correct.

14. The atom which has four 3p electrons in its ground state is: 

(a) Ce




(b) S

(c) Se




(d) Ar

(e) O

15. Atomic sodium emits light at 389 nm when an excited electron moves from a 4s orbital to a 3s orbital and at 300 nm when an electron moves from a 4p orbital to the same 3s orbital. The correct expression for the energy separation between the 4s and 4p orbitals is (Note: h = Planck’s constant; c = velocity of light; ( = wavelength; and R = Rydberg constant)  

(a) 




(b) 

(c) 




(d) 


(e) 

16. How many f orbitals have a principal quantum number, n, equal to 3?   

(a) 0




(b) 3

(c) 5




(d) 7


(e) 1

17. Consider the following set of quantum numbers. Which set(s) represent(s) impossible combinations? 

Set
n
l
ml
ms
(a) 
1
0
0
+½

(b)
3
3
0
+½

(c)
2
1
1
(½

(d)
3
2
(2
(½

(e) 
3
1
(2
(½

18. The maximum number of electrons that can occupy a single orbital is  

(a) 1

(b) 2

(c) 6

(d) 8


(e) 18

19. The two quantum numbers which represent a 3d electron are 

(a) n = 3, l = 4

(b) n = 3, l = 3

(c) n = 4, l = 3

(d) n = 3, l = 2

(e) n = 3, l = 1

20. Which ground state electronic configuration is incorrect? 

(a) Mg:
1s22s22p63s2
(b) K:

[Ar]4s1
(c) Mn:
[Ar]4s23d4
(d) Cl:

[Ne]3s23p5
(e) Kr:

[Ar]4s23d104p6
21. Which atom or ion could have the following electronic configuration? 

1s2   2s2   2p6   3s2   3p6   3d8
(a) Ni

(b) Mn

(c) Fe+
(d) Cu+
(e) Ni2+
22. If each of the following species was in its lowest energy state, which set contains species which have the same electronic configuration? 

(a) F-, Cl-, Br-, I-
(b) Na, Mg, Al, Si

(c) Li, Na, K, Rb-
(d) Na+1, Cl-, Ne, F

(e) S2-, Cl-, K+, Ar

23. The orbital diagram that best describes the O- ion in its ground state is 
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24. When the principal quantum number n has the value 3, the azimuthal quantum number l can have the values 

(a) +½, -½

(b) 0, 1, 2

(c) 0, 1, 2, 3

(d) 2, 1, 0, -1, -2

(e) 3, 2, 1, 0, -1, -2, -3

25. Which of the following electron configurations represents a diamagnetic atom?
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