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The particle is projected The particle has gained
upward. Energy is entirely potential energy, lost
kinetic. kinetic energy.
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Turning point
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The energy is entirely
potential at the turning
point.
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The particle gains kinetic
energy and loses potential
energy as it falls.




The height of the TE line

is determined by how far

you stretch or compress
- the spring.

. The PE curve is
a parabola
determined by
the spring
constant.
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If the total energy E > Ej3, the particle can “escape” to x > x.
If E = E,, the particle is trapped between x,.and x.

If E = E|, the particle is trapped between x, and x,,.

Minimum possible energy is E; the particle is at rest at x;.”""
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(a) A hypothetical potential-energy function U(x)

Unstable equilibrium points are maxima
in the potential-energy curve.

: Stable’ equ111bnum points are minima

| lin the potential-energy curve.
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(b) Potential energy U of the two-atom system as a
function of r

Parabola |
N Near equilibrium, U can
! . be approximated by a

[
.?l' parabola.

The equilibrium point is at r = R,
(where U is minimum).
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(c) The force F, as a function of r

Near equilibrium, F, can be
approximated by a straight line.

i \
The equilibrium point is at r = R,
(where F, is zero).

© 2012 Pearson Education, Inc.




x(107'9 m)

-5.0
=10 [~

-15

=20

T IR

2.5 3.0 3.5 4.0

UCx) = 4¢ [(

R JI R pR RS - (H3RE
MBS EVEHIRE R kT ~ 0.02eV > 3

e
\%ﬁﬁb

N )]

HAEZ] 0.001eV >

X

5.0

5.5 6.0

SRR G HEIFAY -

L1

[
B RCRERS - WA NP REI AT

% R EERE R RE =

(¢]



AR T SCH5 88 T4 T P (T -
TR T RS ERERREHT SRR elEER -

£e5.1eV %

IR ARV AE & 7 LU e PRt VRE = - BE R DU R+ R s -

ARG RG] 3eVEL LAE=R » ARG RE K -




%

AT B

e
g
om

C

J

Na* + ¢ + Cl
\
\
\
\\
\ 5.1 eV Na 3.8¢eVCl
‘\Na+CI ionization  electron
\‘ energy affinity
\
\
\\
+ = =
0 J? O B Na™ + CI” (for B = )
1 2| 4 5 6 °7 8 9 10 11 12 Na"'+CI_'_,,———"”——
| R (A ] e
—
_ o e V. _1____\ ____________ — Na + Cl
|
|
|
|
: Na* + CI-
[ 3.6 eV
} % = 1/R
|
|
!
QRREHEERY. 2 NGl et de i) il by e e L.
AS 2= A = o =L . S r W e S SHE o
RAEE3.6e VE RN E RVEEFIRE & U IEEN R ARE



LB R ARG

-2 2

() )
DG

R
BT EM AR ERE - NI RCRERS -

e 1 B AL A% A BE R T
R TOMEIBY - FA R B = % -
T SRR I - (B T RS B T LU -







71T TRERRHYAE B FAEEEE R AR (A

/.

Eu(R)

[ %118 Anti-Bonding

—13.6 eV

A T 1 : —>» R

\ |
1.76 | s !
eV \ | ¥iE S Bonding
2.8 eV l \\ ll
\\ : // Exact Eg(R)
¥ Ml 7

TR B R (B AL SR T AR e B
(A B R TR SR T R D
AR HE T DU R S

AN

77128 Molecule Orbits o-bond

Crrer



T2 5 IANFR AN T80 2 R 4 AE
size in atoms and in meters

-10
1 10

1 14
IR 10
10,000
1 15
10

100,000 (
1

) h 18
100000000 Y € R

And if the protons and neutrons were a centimeter in diameter;
Then the electrons and quarks would be less than the diameter of a hair; and
The entire atom's diameter would be greater than the length of 30 football fields!
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