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h.= 6x107%7.5 (1)

c = 3x10%m/s (2)




1. (21 pts) Name these:

@) so, Svlfur doxide

(b) Pct;  phosphorus  pendochlomde
(© M0s  dintirogen +rioxde

(&) NE,OH  ammonum  hydroxide
(e) Fea(COs)s  {yon (IT) carbonaite

(f) Zns0, z2inc  sulfate

(8) NasPO, sodivm pros prate

2. (6 pts) Uranium has many isotopes. Designate the number of neutrons and

protons in 23°[J, 236[] and 238[/,
235 => 92 protons, 235-42= \43 nguironS
2% = " n 144 nONONY

233 > " 146 nNeuiONnSs

3. (20 pts) Provide the electronic configuration of the following atoms or ions as
m
well as the values of A (atprfiic number) and Z (nuclear charge) for its nucleus.

The filling order is:

ls <25 <2p<35s<3p<3d,d4s <4p<4d---

2 2. A Z“
(a) Be 1S*2S | T 4
b) 0 [8225%2p4 6 |8
() cr [Ar] 38> oy Car 14522 |52 (24

(d) Mg [ Ne] ov |S22s22ph 24 12
(€ 4r~ [Ar] 4S 40 (1 &




4. (10 pts) When a photon with A = 250 nm strikes a potassium surface, an elec-
tron is ejected. If the threshold energy of the outermost electron in potassium

is 2.0 ev (1 ev = 1.6 x 107" J), what is the kinetic energy of the outgoing

electron?

hD = KE+hY), o hP-hv, =KE
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E= 4x10 T

If we double the number of photons striking the surface, how does that change

7’@‘\5 the energy of the outgoing electron?

NO charge




5. (10 pts) The peak in the black-body radiation curve occurs at a wavelength
given by the formula

ApeakT = 2.9 x 108 nm - K

The earth radiates the energy because it too is a black-body, and re-emission
occurs unless atmospheric species block the heat from escaping. The blocking

is done by CO, and water vapor. Given that our earth has a temperature of

290K,

(a) calculate \,q, and v for the earth’s radiation earth, and

(b) identify its region in the electromagnetic spectrum.

¢ 4
= 2.9X10 hpm.K _ 10 nmm
(@) Apeak 506 KK = ®pYS

pp——

A [0%Am x ™M
109 nm
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De C . 3X107m/s 350",

(h) IR  rodtatron




6. (13 pts) Rydberg’s equation for the absorption and emission wavelengths of an

element with nuclear charge Z and with one electron, is

1 1 1
“=7°R({— - = R=1.0x10°cm™" Nng < My
A n2 n}

(a) Calculate the frequency of light emitted during a transition from the 3p to
S'P/J(f the 1s energy level of Het. C = Dj J=C/»

' 10 =
’ ! — 4. 0> [1-—1
D= ZTCR (g )= 4 3XI0GR. o (1732
= 4.3 ;9_‘8 x1p'° Hz

\s
D=3 x10 Hz
3
10 ¢ Xie'ﬁﬁz

;P/b, (b) What is the wavelength (in nm) of the photon that ionizes the 1s electron

of He*? In other words, is responsible for the photochemical reaction

hv 4+ Helt — H?t e
S | {OS‘\
l_axwt /- 4t = 4xXI0° 45
am (

A m.” 2 2
Ne b o 0% 10 M= 025 X0 MM
4X|0° Oz 0M
A= 25"
3 Pt( (c) What is the name of the particle remaining after photo-excitation of Het?
am ok particle
5




7. (20 pts) Periodic trends

(a) Arrange the atoms, Be, Ra, Ca, S, from highest to lowest covalent radius.

o >Sr>@G > &
30U ro.dut

(b) Arrange the elements, Be, Ra, Ca, St from highest to lowest first ionization

W energy. |
Bo >Cr> &> Ra

, (c) Attach the names: metal, semi-metal, transition metal, halogen, noble (or
S
& P inert) gas, alkali metal, alkaline earth to the following:

olbal +rans. e
C?Cs Si cowGe 15? [«— halogen

Tsomi ~mickal >
6 P/ts (d) Quantum numbers. What are an acceptable set of four quantum numbers

for a 2p electron and a 4f electron in the hydrogen atom?
\
2P n= 2, =1, M}‘:j:llo,‘ Ms =& /2
- =3 \/y
44 n= 4, L=3, Mmy=x323,x,0 ; Ms /




