SRT

Exc.1 e KTRREN (L)
(1 —pv)D
_ (3.28v) x (103 s Sv!) x (8.3145 J mol~! K1) x (293.15 K)
"~ {1-(1.06 gem™) x (0.656 cm® g )} x (8.3 X 10~ m? 1)
=31 kg mol™!
2RT C; 2RT Gl
Exc.2 M= B In = [11:3a]= by In i [@ = 2mv]

Solving for the squared rotational frequency v and substitution of b= 1 — pv, gives

RTn(cy/c;)
22 M x (1 — pvg) X (r3—13)
i (8.3145 J K-! mol™) x (298 K) x In 5
T 2m2x (1 x 102 kg mol™) x (1 - 0.75) x (7.0 = 5.0%) x 10~ m?
=336 5°
v={58 s % (60 s min~')=|3500'r.p.m.

2=

Exc.3 Draw up the following table, using the procedure set out in Section 11.4(c).

Original Reciprocal Clear fractions Miller indices
(2a,3b,¢) or (2,3, 1) G 1) (3,2,6) (326)
(@ b,¢)or(1,1,1) (1,1, 1) (@11 (111
(62, 3b, 3¢) or (6, 3, 3) G (1,2,2) (122)
(2a,-3b,-3¢) or (2,-3,-3) G5 (3,-2,-2) (322)

Exc.4 2=2dsin@[11.11a] =2 % (97.3 pm) X (sin 19.85°) =| 66.1 pm



Exc.5

Exc.6

Exc.7

(2)

(b)

From Table 10.2: y(H) = 2.1, x(Cl) = 3.0, and Aygc = 0.9. Thus,

Hucl = AXHC] D [11.14] = 0.9 D

te =~ (0.9 D) (3.33564 x 10 Cm D) =[3x 10 Cm

The chlorine atom has the greater electronegativity and a partial negative charge. Consequently, the
dipole moment points toward the hydrogen atom. The experimental dipole moment of HCI(g) is
1.08 D so the estimate based on electronegativity differences is low by 17%.

(@) fhres = (3 + 113 + 21,1, cO8 )2
= {(1.50)? + (0.80)% + 2 x 1.50 x 0.80 X c0s 109.5°} 2D ={ 1.45 D

(b) The ortho disubstituted benzene orients two identical dipoles u at 60°.

Yoo = {1+ 1+2%c0s60°} 2y =431

The meta disubstituted benzene orients two identical dipoles y at 120°.

Fometa = {1 +1 +2XCOS]20°}1/2/,L=#

Th us, :uorlllo/ Hometa = "/3-

We assume that the dipole of the water molecule and the Li* ion are collinear and that the separ-
ation of charges in the dipole is smaller than the distance to the ion, With these assumptions we can
use eqn 11.16a of the text. To flip the water molecule over requires twice the energy of interaction

given by eqn 11.16a.

EZ( Qz(—ul)J_( Qz(wl)]_zgzu, ok et

4reyr? 4rgyr? - 4megr?
_ 2%(1.602x 107 C)  (1.85 D)  (3.336 x 10* Cm D)
(47 % 8.854 x 10-2 ] C2 ) x 2
_L777x 10738 I m?

72

o L777x 103 I m?

= =1.78x 1078 ]
(100 x 1012 m)?

molar energy = N, X E=|1.07 X 103 kJ mol™!

A% 10738 I m?

= =197 %101
(300 x 10712 m)?

molar energy = Ny X E=|119 kJ mol!




EXC_ 8 (a) Polarizability, o = p*/E£[11.19], where p*, the induced dipole moment has the SI unit “C m”.
The electric field strength, £, is the force per unit charge experienced by a charge. It has the unit “N
C1”or “J C' m™”. Consequently, polarizability has the SI unit

(Cm)/(J CmY)=C2m2 J.

(b) Polarizability volume, o = al4me, [11.20], where o has the ST unit “C?>m? J7'” and gy has the “C?
J' m™” unit. Consequently, the polarizability volume has the SI unit

Com2 FHC F m)=n.

eiile
Exc.9 p¥ = oE[11.19] = dzeyo’ E[11.20] = 4megr (4

2] =1.85D [Q=efora proton]
TEY

%€ 185D
r2
Solve for r,

oe N ((148x 100 md) % (1.602% 100 C) )
Y= s
1.85D (1.85 D) x (3.336 X 10 C m D)

=196 % 1079 m=|196 pm

Exc.10 r=-% df(o) (oY 1262 60| _ 24e0® [20°
XC. Sl RN A T PR A »
dr dr |\ r r P13 7 T -

The minimum occurs when

£); o

o

— 1 =0, which solves to| r=2"g |,




