Announcements — Lecture VIl - Wednesday, May 27t

1. Second Lab: Thursday, May 28t ISB 155 (A-C)

2. Exam |: Friday, May 29t — In Class
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Quiz 5 Class #:

Last Name:

Balance the following reactions using the smallest possible integer coefficients.

5
1. 2 NHy(g) + 72 0,(g) = * NO(g) + > H,0(g)
Nit 2 2 A NIL L 2 %
H|3 66 6 Hi2 66 6 2Ns(9) + %026 = 2N0) * 3HOG X
Olda » » 5 Ol 4 5 5
4NHs) + 50209 = 4NO(@) + 6Ha09)  /
2. _ ammonium chloride (aq) = _ ammonia(g) + _ hydrochloric acid(aq)
Nyl = M) + K@)/
N| I NI
Hl 4 H| 4
Vi i\
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6.1 Electromagnetic Radiation
a) Wavelength and Frequency

Vibrating Charges and Electromagnetic Waves

|e—A—)| AV
_ Spring Tension
SyneoL Unit
khveVemam A m
Srequency ' s” ok Hz (Hedld)
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6.1 Electromagnetic Radiation
b) The Electromagnetic Spectrum

« Inecreasing Frequency (v)

1024 102 102 101# 1016 10 1012 1010 108 108 10t 102 10" w({Hz)
| | | | | | | | | | | | |
yrays Xrays | UV IR Microwave (FM AM Long radio waves
Radio waves
| | | | X I1 | | | t | |
wH g2 w1 1 hoe 0t 102 10¢ 102 104 108 Afm)
e
e i S Increasing Wavelength (1) —

e
AW S GO0 SO0

Increasing Wawvelength (A in nm —

St us focus on the visithe Regiom particulory the exiremes ... Blue Is Rl
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6.1 Electromagnetic Radiation
Wavelength /Energy /Frequency — Qualitative

See chass N sile 1o yeract Wit
s siuladien.
) ' 400 800
Distance (nm)
Frequency Wavelength Photon Energy

400 S00 B00 700
Wavelength (nanometers)

Swmmnary :

Red \s Bhue
ﬂuv&ma“\ .fm\ges\’ ShorYest
&maj ~ Suallest Jaaaes\’
Freqpency StlesY funges'\'
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6.1 Electromagnetic Radiation Wavelength  Frequency Energy
Wavelength /Energy /Frequency 3 y E
Relationships (m) (Hz) )

o 444107 7.21x10% 4.77x1019
510x107  5.85x10" 3.88x101
579107 5.45¢10M 3.41x1019
) 6.93x107  431x10M 2.85x101
N
AW = conshont
0)  298x10" ms’ 2.98x10° s = speed of gt
) 2.98%0° m.s? W= C
ENV B = constany
3 6.61110°" T.5 .. Pancx's amslam) (W)
Q) 6.6|X107 Ts
B e.e\xl0 ' Ts E-hy
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6.2 Photons and Photon Energy
a) The Photoelectric Effect

6.2a Example_1

Heat lamps use infra-red radiation to keep food warm. A =2,600 nm,
What is the energy associated with this radiation in J.mol".
{c=2.98x108 m.s!, h=6.626x1034J.s, N=6.023x1023 mol!, 1nm = 1x10°m}

0) A must e un Melers.

3 - -6
a.euo,nm" 1X10 clm - 26X\0 m

| lom

M Cupcu pu&e s)gequenc]

M=c

2.6%10%m (V) = 2982108 m.s"

/. 2%n0iwst
2.6X1076 m’

11510 -

) Deteanine € for \Fw\ir&e E-h/

E:6.62600 1.5 (1i5n0™ 5”)

= 7.62%0° T

d)  ConerY E Yo e desived umks

E: 7621107 (6.023x10" md™)
= 4.6x10% Tt
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6.2 Photons and Photon Energy
a) The Photoelectric Effect

6.2a Example_2

1hJ = 1000 T

Radio waves lie in the 10 to 1,000 m range.
What is wavelength of a Radio wave that has an energy of 1.07x10-3°kJ
{c=2.98x108m.s1, h=6.626x1034J.s, N =6.023x1023 mol!, 1nm =1x10-2m}

Q) E wust ein T

1070l ¥RT| 1000 T - LoTET T
I W3
%) Cadeule the {requency E:hy
1L0TXI0 T = 6.626X(6°"3s (V)
Lo1X10" T _ 16Ixi0°s

6.626%107%4 3’5

<) Cﬂocugo}e the naveoma\h

M6’ s?) = 998 x10° m.s~

Ao A8 X10° m.s"

1.61x1b° s

-

d) Gomert \ 1o deciied Wi

b’o Neecl "6 heﬂe .

v

134 m

W=c
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6.4 Quantum Theory of Atomic Structure

Louis de Broglie (1892-1481)
//\)pw\‘\c_h‘s constam’”

Ol obsecls have a loaw9m\3\\1 : A= N

_my
Hass \\’o»oci\'j
0) Basefloll - B Heclaon :
m = O.\44 \Rg m : ‘1.\0‘1X\o'3‘ h5
V..v...90 mph v 'he
A = \.2X\0'3“m A= 6 s\x\o‘“’m
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6.5 Modern Quantum Mechanics
Standing Waves

_____

Auoper WaveLEnGTHS :

2 1(ah)
A2
AN 3Gk Y. n(AR)
AA o (M) shere N=123 4. ek
%A .. 5(\a)
' Quamtzed

N ... a quamiun Numbcr
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