
 

 

Chapter 7 : 40, 42, 50, 60, 66, 72, 84, 86, 88, 90, 96, 108, 121, 125, 129 
 

40. ( )( ) photonper J  10x  7.9 18−=

/
/

/

///===       

mn 10
m 1 x mn 25

sm 10 x 9979.2s-J 10 x 6.626    hc hE

9

8-34

λ
ν  

 

 kJ/mole10x  4.8 3  
J 1000

kJ 1  x  
mole1

sphoton10x6.022 x 
nphoto

J 10 x 9.7 2318

=
/

/
/

/−

 

 

42. -J/e10x  3.461 19−=/
//

/  
-e10x6.022

-e olem1 x  
Jk 1

J 1000 x  
-e olem
Jk 08.42

23  

 

 ( )( ) m 10x  5.740 7−
− =

/
///

====       
J10x 3.461

sm 10 x 9979.2s-J 10 x 6.626   
E
hc  ; hc hE 19

8-34

λ
λ

ν  

                   =  574.0 nm 
 

50. a. J 
n
Z10x2.178  E 2

2
18

n 







−= −  

 

J10x361.1J 
4
110x2.178  E 19

2

2
18

4
−− −=








−=  

J10x420.2J 
3
110x2.178  E 19

2

2
18

3
−− −=








−=  

 
) isradiation   themeans negative (the  J 10 x 1.059      E  E  E 19

43 emitted−−=−=∆  
 

nm1876m10x1.876 6 ==
/−

//−/
=

∆
= −

−

−

J10 x 059.1
sm10x)(2.9979sJ10x(6.626

 E 
hc

19

834

λ  

 

b. J10x712.8J 
5
110x2.178  E 20

2

2
18

5
−− −=








−=  

J10x361.1J 
4
110x2.178  E 19

2

2
18

4
−− −=








−=  

 
20

4 5E   E   E       4.901 x 10  J  (the negative means the radiation is )−∆ = − = − emitted
 



 

 

34 8

20

hc (6.626 x 10 J s)(2.9979 x 10 m s)
 E 4.901 x 10  J

λ
−

−
−

−/ / /= = = =
∆ − /

64.054 x 10 m 4054 nm

 

 c. J10x712.8J 
5
110x2.178  E 20

2

2
18

5
−− −=








−=  

J10x420.2J 
3
110x2.178  E 19

2

2
18

3
−− −=








−=  

 
) isradiation   themeans negative (the  J 10 x 1.549      E  E  E 19

43 emitted−−=−=∆  
 

nm1283m10x1.283 6 ==
/−

//−/
=

∆
= −

−

−

J10 x 549.1
sm10x)(2.9979sJ10x(6.626

 E 
hc

19

834

λ  

 
60. 1p  3f  2d   are incorrect 
 l  =  1  l  =  3  l  =  2 
 n  =  1  n  =  3  n  =  2  l  only can have values up to n - 1 
 
66. 1p    0 e-  see problem 60 
 226 yxd −

   2 e-  1 sub-orbital (+1/2, -1/2 ms) 

 4f  14 e-  f orbital has 7 sub-orbitals, each with 2 e- (see above) 
 7py    2 e-  1 sub-orbital 
 2s    2 e-  only 1 sub-orbital in s 
 n  =  3  18 e-  3s (2 e-), 3p (6 e-) and 3d (10 e-) 
 
72. Cl:  1s22s22p3s23p ↑↓ ↑↓ ↑   
 
 As: 1s22s22p63s23p64s23d104p ↑_ ↑_ ↑_ 
 

Sr: 1s22s22p63s23p64s23d104p5s2 
 
W: 1s22s22p63s23p64s23d104p65s24d105p66s24f145d ↑_ ↑_ ↑_ ↑   __ 
 
Pb: 1s22s22p63s23p64s23d104p65s24d105p66s24f145d106p ↑_ ↑_ __ 

 
 Cf: 1s22s22p63s23p64s23d104p65s24d105p66s24f145d106p67s25f ↑↓ ↑↓  ↑↓  
 
84. a. Be  <  Na  <  Rb 
 b. Ne  <  Se  <  Sr 
 c. O  <  P  <  Fe 
 
 
 



 

 

86. a. Rb  <  Na  <  Be 
 b. Sr  <  Se  <  Ne 
 c. Fe  <  P  <  O 
 
 
88. a. Cs 
 b. Ga 
 c. In 
 d. Tl 
 e. O2- 
 
90. 117 
 
 a. 1s22s22p63s23p64s23d104p65s24d105p66s24f145d106p67s25f146d107p ↑↓ ↑↓ ↑   
 b. At 
 c. NaUus  CUus4 
  MgUus2  OUus2 
 d. UUsO -  UUsO3 - 
  UUsO2 -  UUsO4 - 
 
96. a. K, Cl 
 b. Mg, F 
 c. K, Cl 
 
108. a. Li+ P3- Li3P lithium phosphide 
 b. Rb+ H - RbH rubidium hydride 
 c. Na+ O2- Na2O sodium oxide 
 
121. Sharp increase at 3rd ionization energy - alkaline-earth metal. 
 
125. a. Na(g)    Na+(g)  +  e-   IE1 +496 kJ/mole 
  Cl(g)  +  e-    Cl -(g)   EA1 -348.7 kJ/mole 
 
  Na(g)  +  Cl(g)    Na+(g)  +  Cl -(g) ∆H +146 kJ/mole 
 

b. Mg(g)    Mg+(g)  +  e-   IE1 +735 kJ/mole 
  F(g)  +  e-    F -(g)    EA1 -327.8 kJ/mole 
 
  Mg(g)  +  F(g)    Mg+(g)  +  F -(g)  ∆H +407 kJ/mole 
 
 c. Mg+(g)    Mg2+(g)  +  e-   IE2 +1445 kJ/mole 
  F(g)  +  e-    F -(g)    EA1 -327.8 kJ/mole 
 
  Mg+(g)  +  F(g)    Mg2+(g)  +  F -(g) ∆H +1117 kJ/mole 
 
 



 

 

 d. Mg(g)    Mg2+(g)  +  2 e-     IE1 + IE2 +2180 kJ/mole 
  2 F(g)  +  2 e-    2 F -(g)        2 x EA1 -655.6 kJ/mole 
 
  Mg(g)  +  2 F(g)    Mg2+(g)  +  2 F -(g) ∆H +1524 kJ/mole 
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