CHEM 1035 — Homework 8 Solutions
7.8 93.5MHz =935 x 10° Hz
vA=¢C
(93.5x10°Hz)(4) =3.0x10°'m/sec
P 3.0x10°'m/sec _
93.5x10°sec"

3.2m

7.10. 1.3A=1.3x10m
hc  (6.626x10™J -sec)(3.0x10°'m/sec)

E=hv= =1.53x10"J
A 1.3x10"m

7.15 E=1.33MeV = 1.33x10%V

1.33x10'ev x1092}107 _ 5 15 103

eV
_hc
A
_hc  (6.626x10™J -s)(3.0x10°'m/sec)
E 2.13x10*J

E=hv

A =0.32x10"m

==
724 1o R(iz—iz] where R = 1.097x10" m™
A n, n,

11

= (1.097x107 m_l)(1_§j =9.75x10"m™

& N

=1.026x10"m

—34 8
798 E:h‘/:m:(G.GZleo J-s)(3.0x10 m/sec):1.937xlo_18J

y) 1.026x107"m

6.022 x10* photon
mole

1.937x1078J x =1.167x10°J /mole

2 2

E o (i—ij and wavelength is inversely related to wavelength (greater
nl n2

energy corresponds with smaller wavelength.
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b E « i—i =0.06
16 400

c E o i—i =0.101
9 100

d. Eoc[i—lj:—OJS
4 1

Therefore, (b) has the longest wavelength, (c) the next longest, (a) the next longest, and
(d) the shortest wavelength

7.33  436nm =436 x 10°m
hc  (6.626x107*J -5)(3.0x10°m/sec)

E=hyv=— = =4.56x10™"°J
A 4.36x107"m

7.42 The deBroglie wavelength is given by: A = o
mu

-34
(142gx——3
1000g

uU=4.67x10"2m/sec

7.44  Using the deBroglie wavelength
6.626x107**J -s
m(3.0x10°m/sec)

m=3.29x10">kg

671x10°m =

756 a. n=2,1=0-> “s” orbital, m; = 0, 1 orbital
b. n=3, 1=2 - “d” orbital , m;=-2, -1, 0, 1, 2; 5 orbitals
C. n=5, I=1 - “p” orbital, m; =-1, 0, 1; 3 orbitals

758 a. 69 n=6, I=4, m=-4, -3,-2,-1,0, 1, 2, 3, 4 ; 9 orbitals
b 4s n=4, 1=0, m; =0 ; 1 orbital
c 3d n=3,1=2, m=-2,-1, 0, 1, 2 ; 5 orbitlas

760 a. n=2, =0, m=0 > allowed
b. n=2, 1=2, m=+1 - not allowed, | can only have values from 0 to (n-1)

C. n=7, I=1, m; =2 - not allowed, m, can only have values ranging from —I to
+



d.

n=3, I-1, m; =-2 = not allowed, m, can only have values ranging from —I
to +l



