PHYS 201 Winter 2010

Recitation Problems (Week 10)
All problems taken from University Physics, Young and Freedman, 12th Ed.

38.40. The change in wavelength of the scattered photon is given by Eq. 38.23
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Thus, A= - (1+1)=2.65x10 " m.
(1.67x107 kg)(3.00x10" m/s)(0.100)

6 - >
39.3. (a) ).=ﬁ:> p=£= LEERE _.,,J $) =237x10" kg-m/s.
P ro (2.80x107 m)
T(2.37x107" kg -m/s)’ g
() k=2 = @3TXI0 kemfs) 4 h0 10 5 o19.3ev.
2m 2(9.11x10 kg)
39.5. IDENTIFY and SETUp:  The de Broglie wavelengthis A= h_ i. In the Bohr model, mvr =n(h/2),
poomv
so my = nh/(2xr ). Combine these two expressions and obtzin an equation for 4 in terms of n. Then
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EXECUTE: (a) For n=1, A=2xr, withr, =a,=0.529%10" m, so A =27(0.529x10"" m)=3.32x10" m
A=2xr; the de Broglie wavelength equals the circumference of the orbit.

(b) For n=4, A=2nrr./4.

r.=na,sor =16a,

A=2m(16a,)/4=4(2ra,)=43.32x10"" m)=1.33x10" m

A=2mr,/4; the de Broglie wavelength is 1o ‘l; times the circumference of the orbit.
n

EVALUATE: As n increases the momentum of the electron increases and its de Broglie wavelength decreases. For
any n, the circumference of the orbits equals an integer number of de Broglie wavelengths.

39.29. IDENTIFY and SETUP:  w(x)= Asinkx. The position probability density is given by |w(x)| = A”sin” kx.

EXECUTE: (a) The probability is highest where sinkx=1sokx=2xx/A=nx/2, n=1, 3, 5,...
x=nAld4, n=1 3, 35,...s0x=A/4, 34/4, 54/4....

(b) The probability of finding the particle is zero where |¢/|: = (), which occurs where sinkx=0 and
kx=2rxlA=nm, n=0,1 2,...
x=nAl2, n=0,1,2,..s0x=0, A2, A, 34/2,...

EVALUATE: The situation is analogous to a standing wave, with the probability analogous to the square of the
amplitude of the standing wave.



39.48.

40.21.

IDENTIFY and SETUP:  The minimum uncertainty preduct is AxAp, = % Ax=r, where r is the radius of the
. . h h
n=1Behrorbit. Inthe n=1Bohr orbit, mvr, = Eand p,=my, =—.
h
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the momentum of the electron in the n =1 Bohr orbit.
EVALUATE: Since the momentum is the same order of magnitude as the uncertainty in the momentum, the
uncertainty principle plays a large role in the structure of atoms.

EXECUTE: Ap =

=2.0x10"" kg-m/s. This is the same as the magnitude of
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