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

40.

42.

50.

E=hyv = — =

he  (6.626x10™ J-£)2.9979x10° m)s)

2 im = 7.9x107" J per photon
25nh x —
10° nh

79x107" 7  6.022 x 10> photong 1kJ

X X = 4.8x10° kJ/mole
photon 1 mole 100017

208.4kJ  1000J 1 molee - — 3.461x10™"° J/e-

X X
molee - k]  6.022x10% ¢-

he he  (6.626x10 7-$)2.9979 x 10° m/s) _
E=hv =7; A =E= 3461x10° ] = 5.740x10 " m
= 574.0 nm
2
a. E, =-2178x107" —JJ
n
2
E,=-2178x107" 1—2]J=—1.361 x10™J
4
2
E,=-2.178x107" ;—J J=-2420x107"17
AE=E,- E, = —1.059x107" J (the negative means the radiation is emitted)

he  (6.626 x 107" J—$)(2.9979 x 10° m/s

= = = =1.876 x10™° m = 1876 nm
| AE | -1.059x10™ J

2

b. E, = —2.178x10‘18@—2]J=—8.712x10‘20 J

12

E,=-2.178x 10‘18(—2]J:—1.361 x10™J
4

AE= E,- E; = -4901x107"J (the negative means the radiation is emitted)



60.

66.
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&4.

he (6626 x 107]—¢)(2.9979 x 10° m/s)

- = — =4.054 x 10°m = 4054 nm
| AE | ~4.901x 107 1

2

c. E, = —2.178x10ISG—Zsz—&ﬂsz” J
12

E,=-2178x 10—‘8(3—2J J=-2420x10"]J

AE=E,- E, = —1.549x107" J (the negative means the radiation is emitted)

he  (6.626 x 107" J —$)(2.9979 x 10° m/g

=1.283x10° m =1283 nm

T[aE| —1.549x10™"° J
Ip 3f 2d are incorrect
/=1 /=3 /=2
n=1 n=3 n=72 / only can have values up to n - 1
Ip 0e- see problem 60
6dx2_y2 2e- 1 sub-orbital (+1/2, -1/2 my)
4f 14 e- forbital has 7 sub-orbitals, each with 2 e- (see above)
Tpy 2e- 1 sub-orbital
2s 2e- only 1 sub-orbital in s
n =73 18 e- 3s(2e-),3p (6 e-)and 3d (10 e-)

Cl: 1522S22p3sz3p&&'r_

As: 15%25%2p%3s%3p%4s%3d4p T 1T T

Sr: 1572572p°35*3p%4s*3d *4p5s

W: 15%252p%35%3p%4s*3d"4p°55%4d" 5p°6s*4f*5a T 1T 1T 1

Pb: 15725°2p%35%3p%4s*3d'*4p°55%4d"5p 6541454 %6p T 1

Cf: 15%2572p"35%3p%4s*3d" 4p°554d '5p°65*41 *5d 6p® 1575 TV T T

a. Be < Na < Rb
b. Ne < Se < Sr
c. O <P < Fe
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a. Rb < Na < Be

Li;P  lithium phosphide

b. Sr < Se < Ne

C. Fe <P <O

a. Cs

b. Ga

C. In

d. Tl

€. 0>

117

a.

b. At

c. NaUus CUusy
MgUus, OUus,

d. UUsO ~ UUsO; ”
UUsO, - UUsO4 -

a. K, Cl

b. Mg, F

C. K, Cl

a. Li"  P*

b. Rb" H-

C. Na®™ O~

RbH  rubidium hydride
Na,O sodium oxide

Sharp increase at 3rd ionization energy - alkaline-earth metal.

a. Na(g) —> Na'(g) + e-
—> C(Cl(g

Cl(g) + e-

Na(g) + Cl(g) —> Na'(g) + Cl(g)

b.  Mgg) —> Mg(g) + e

F(g) + e-

Mg(g) + F(g)

c. Mg(® —> Mg +e

F(g) + e-

Mg'(g) + Fg —> Mg*'(g) + F ()

—> F(p

— > F(9)

—> Mg'(g) + F(g)

IE;
EA;

AH

IE,
EA;

AH

IE,
EA,

AH

1s%25°2p"35*3p%4s?3d " 4p°5574d" 5p°65°41 4 5d 6p°Ts* 5, 6d Tp TV TN T

+496 kJ/mole
-348.7 kJ/mole

+146 kJ/mole

+735 kJ/mole
-327.8 kJ/mole

+407 kJ/mole

+1445 kJ/mole
-327.8 kJ/mole

+1117 kJ/mole



129.

d. Mg(g) —> Mg*'(g) + 2e- IE; +1E,  +2180 kJ/mole
2F(g) + 2e- —> 2F(g) 2xEA; -655.6 kl/mole

Mg(g) + 2F(g) —> Mg*(g) + 2F(g) AH  +1524 kJ/mole

2
E, =-2178x107" Z—z

JJ,forBe,Z = 4
n

2
E,=-2178x107" :—zj = -1.394 x107*J
-34 8
E=hy = 2. (6'626X10 J_$)(2'99179X10 m/g) = 7.839x107" J emitted
A 253 4nx — o
10" nnh
AE=E, - E, = —7.839x107"J

E,=AE + E; = ((-7.839x10™J) + (~1.394x107" J))
E,=-2.178x107"]J

2
n = 4 because E, = —2.18x10"18(4—

42

J =-2.178 x10™"® ]



