


Isotopes

# neutrons varies, but same # of protons

Radioactive isotopes used as tracers (follow
molecules, medical diagnosis)

Uncontrolled exposure causes harm

TABLE 2.4 ISOTOPES OF CARBON
Carbon-12 Carbon-13 Carbon-14

Protons
Neutrons
Electrons




Electrons exist only at fixed levels of
potential energy called electron shells

(a) A ball bouncing down a flight
of stairs can come to rest only
on each step, not between steps.

Third shell (highest energy
level in this model)

Second shell (higher ’Energy
energy level) t /’ absorbed

First shell (lowest energy
level)

Atomic
nucleus
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The Periodic Table of the Elements, in Pictures
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I11. Chemical Bonds

Strongest Bonds:

1. | Covalent: sharing of e-
Polar:/covalent bond
between atoms that differ in

electronegativity
Eg. H,0

Nonpolar:e- shared equally;
Eg. O, or H,




Name and Molecular  Electron Distribution Structural Space-Filling
Formula Diagram Formula Model

(a) Hydrogen (H5,)
® ®

O

(b) Oxygen (Oy)

(c) Water (H20)

(d) Methane (CH,)
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I11. Chemical Bonds

Strongest Bonds:

2. lonic: 2 ions (+/-) bond (givers/takers)
Na*+Cl-
Affected by environment (eg. water)




Weaker Bonds:

3. Hydrogen: H of polar covalent molecule
bonds to electronegative atom of other
polar covalent molecules

Water (H,0)




Weaker Bonds:

4. Van der Waals Interactions: slight, fleeting
attractions between atoms and molecules

close together
- Weakest bond
-  Eg. gecko toe hairs + wall surface




Bonds

Covalent

Form cell’s
molecules

Strong bond

Ionic Hydrogen

All important to life

H bonds to other
electronegative
atoms

Quick reactions/
responses

Weaker bond (esp.
in H,0) Even weaker

Made and broken by chemical reactions




A molecule’s STRUCTURE (SHAPE)
affects a molecule’s FUNCTION

Key Il Carbon B Nitrogen
Hydrogen Sulfur
Bl Oxygen

Natural endorphin Natural

endorphin

» Morphine

Morphine

Endorphin

. receptors
Brain cell

(b) Binding to endorphin receptors
(a) Structures of endorphin and morphine

= Similar shapes = mimic
= morphine, heroin, opiates mimic
endorphin (euphoria, relieve pain)



Chemical Reactions

Reactants 2 Products
Eg 6CO, + 6H,O > C.H,0, + O,

Some reactions are reversible:
Eg 3H, + N ONH,

2 p—

Chemical equilibrium: point at which
forward and reverse reactions offset one

another exactly
Reactions still occurring, but no net change in
concentrations of reactants/products






