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The Internal Energy of an Ideal Gas Depends on Temperature
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The graph at right shows two isotherms
corresponding to pressure vs. volume of
a sample of ideal gas at 400K and 300K
respectively. Path A shows the isobaric
compression of the gas from initial state
i to final state f,. Path B shows isovolu-
metric cooling from initial state i to final
state f,. Which of the two transforma-
tions represents the greatest internal
energy decrease for the gas?

400 K
300 K

a. Path A @ The internal energy changes are equal

b. Path B d.  Both paths increase internal energy



1990 cemal (pM'\'«K(; >n
A piston containing ideal gas is slowly compressed in ol d
thermal contact with a heat reservoir. Constant tem- =y~
perature is maintained throughout the compression.
Which of the following must have occured?

Auw=0

Wofl \x
W =(CAV

eat flowed into the reservoir.

bp7 The pressure of the gas decreased.
_e7” The internal energy of the gas increased.

A7 The internal energy of the gas decreased.
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In the Bohr theory of the atom the energy of the

n-th level for any atom 1s given by the follow- "
g equation € 2=\ G L“n‘m N »)
E = —13’;62Z~ \Y
~ A= 1,013 ote . & -‘506
where Z 1s the atom’s atomic number. Which A
of the following is a true statement according to « eV

the theory?

@ A ground state hydrogen electron has T‘M‘

about 13.6 ¢V less energy than an electron
far from the nucleus.

B. The 1onization energy of hydrogen 1s ap- Tonaizehn &«5151
proximately 50 eV. .

C. The mummum energy possible for a hy- of L.'L\ ‘)‘V\ 'S
drogen electron 1s zero.

D. Less energy 1s required to elevate an elec- \z A ‘V

tron from the ground state to the 2nd en-
ergy level than from the 2nd to the 3rd.
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Quantum Numbers and Atomic Orbitals ob \ethong
n = principle quantum number gl. ¢|| e Schroedagar - Hae
Electron energy within an atom mainly depends on the principle quantum number, n, which can Weve & \g ¢ k..q
have valuesof 1, 2, 3. . . Orbitals with the same principle quantum number are said to belong
to the same shell. Shells are designated with the letters 1 =K, 2 =L, 3 = M, axl so on, - PW\\ exedvéion
[ = angular momentum quantum numbe Sshadl 5.0, e on wib bl Wil

[ determines what kind of subshell contains the electron. [ Z \hant ey

values are constrained by n. For a given value of n, / can be o o
° A\,Lk.v 'ﬁh(\" <

any integer: 0, 1, 2 . . . n - 1. The subshell determines the
shape of the electron orbital. Subshells are designated with o 2, LS
letters correspondingto 0=5,1=p,2=d, 3= c:l(. < subshell p subshell 1+ 1s 29 s ;' l‘ls 3!0
m, = magnetic quantum number 0_"‘\5. i) orbital orbital e e\

m,, determines the orbital within a subshell. ¢ R wd''s .

It’s values are constrained by /. Fora given /, l‘ r r

m, can be any integer between -/ and /. Thus, / “

an s subshell (/ = 0) has one orbital, while a p

subshell (/ = 1) has three (m, = -1, 0 or 1).

m, = spin quantum number ‘rg.. " The three orbitals of a p subshell. - =1_\:
In addition to orbital angular momentum, chlracterized by /. electrons possess quantized angular "
momentum corresponding to rotation about their own axis. The values of electron spin are

designated by the spin quantum number, m . which can be either +1§ or —3. \ / .-'. 1\}

od ele
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The graph below shows the variation across the
2nd period of the periodic table of this property

ionization energy
electron affinity
atomic radius
electronegativity

=Eel- 2
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Potential Energy

U{ - bond dissociation energy

, Internuclear distance
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The stretching vibrations along the bond axis
of a C-H bond in ethane absorb infrared radia-
tion of lower frequency than the IR radiation
absorbed by a C-H bond of ethylene. Which
of the following statements can be deduced
from this evidence?

@ The carbon-hydrogen bonds in ethylene
are stronger than the carbon-hydrogen
bonds in ethane

b. Ethane has free rotation about the C-C
bond axis

c. The C-H bonds are shorter in ethane.

d. The percent composition of ethane is
greater for hydrogen.

ethylene
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A monotomic gas molecule such as t
He possesses only kinetic energy Q\Tv KG :\O
deriving from its linear motion. - ' ,

: . . translational motion - three degrees of freedom
A diatomic gas molecule, like Cl,,
in addition to translational motion,

can also rotate and vibrate. What 9‘_:’0 %
does this difference tell us?

rotational motion - two degrees of freedom

0 \\\\\\ e — 0.9
_

g X vibration - two degrees of freedom
a. Helium is a noble gas.

b. Chlorine has a higher molar heat capacity than helium.

c. At a given temperature, helium molecules have greater average
translational kinetic energy than chlorine molecules.

d. The chlorine molecules have greater average translational kinetic



Heats of Combustion of Nutrient Molecules

Triglyceride 626 kJ/mol carbon

Glucose 466 kJ/mol carbon Yocand
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Fermentatlon

| Gycenidehydo 3phosphate  1.3-bisphosphoglycerate

Fatty Acids
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dipole moment = gd
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