Kapitel 14

14.7.
a)
b)
c)

14.9.

a)
b)

14.24.

14.27.

a)

b)
c)
d)

e)

T=1/,=0167s
w =2nf =37.7rad
m=-< =0.0844 kg

w?

x(t) = Acoswt

0.160 1 T T
x(t) =0160m 2 coswt=——=-Dpt=-Dt=—="—=-=
0320 2 3.7, 3w em 6
x()=0>coswt=02wt=-t=—=""=-=0225s
2 2w 41 4

0.225-0.150 =0.075 s

E = Yomv? + Yokx? = ¥hkA? T = 211\/%

v, = % (A% — x2) 22?” [(A%? — x%) = 0.377 m/s

Fy kx am?x m
x m m T2 s2
1 1 1
E=EkA2=;mv,§+zkx2 — kx = ma,

Vymax = WA = \/%-A =1.20m/s

Uy = ’% (A2 —x?) = +1.11m/s

Ay max = WA = %A =36m/s?
— M 413.5m/s?
m

E= %kAz =0.360]

a, =

Kapitel 15

15.6

b)

c)

15.8

b)
c)

d)

A 6.0
v=-=—=12m/s
T 50

_ 062

A=—=031m
2

Allt blir detsamma utom amplituden som blir 0.15m

t

y(x,t) = Acos2m G _;)

A =650mm
A=28.0cm
f=2=278Hz

v =fl=%= 7.78 m/s
— framfor tidstermen = langs den positiva x-axeln



_ 0.0165

15.19 = kg/m
a) v=\/§=f)l=>F=u(f/1)2=18.7N
b) v=fA=291m/s
1 F(wA)? 2vPgy
15.23 Pay = 5 1(wA)?v = ‘;’—v > A= / ;wz =451 mm
15.40 fa=5s =2
a) fi= i =160Hz; A, =2L=3.00m
b) fi=3f=480Hz 1;="1/3=100m
8 fi=4f =640 Hz ="/, =075m
15.49
a) v=2Lf; =311m/s
b) v= Jgom F 0kar med 1% 6kar v med en faktor ¥1.01 och darmed aven f;
fl = f, V1.0l = 246 Hz
c) v = fA frekvensen paverkas inte = lupe _ Pfe Age = 1.40m

Kapitel 16

16.15 B = 1.42-10° Pa;  pppe = 1.20 kg/m?

_1 2,1 2 _ 2l _ L 10-11 1. _v_1 /B _
a) I—Zp(wA) v—z,/pB(wA) > A= pr_Bw2—9.44 1071 m; A—f—f\/;—O.434m

_ 21 _ i -9
b) A= N 5.64-10"m

A== JE =0.101m
AP

c) De mycket tatare vattenmolekylerna behover en mindre amplitud for att overfora

samma mangd energi.

16.26 fo=50 = 2L/, oppen pipa
fo = %; A, = 4L/n nudda sluten pipa
v=344m/s
a) L= ZL =289cm
1
o fi= i =297 Hz
16.36 v =1344m/s

Iy — 15| = (n+ ¥%)4; A:% > |ry — 15| = 2.00 (n + %)

Minsta vardet parg hittas darg < 1y => 15 =14 — 2.00- (n + 1)
Minsta vardet pa rg hittas nairn =3 = rz = 1.00m



16.40

16.45

c)

16.49

16.50

a)

16.55

a)

b)

v=344m/s

v 4

Kapitel 35

35.9

35.10

35.11
35.16

35.25

35.36

a)

b)

=% foea=fa—fol = |5 — 5| =162Hz
fl=f-2t  p=344m/s
V-vg
fr=392.2150 _ 395y, b) fr=392.- 21159 _ 379 1
344 344+435.0
fbeat = |fa _fbl =4Hz
fl=f-2t  p=344m/s
V-vg
v—v, =,,f7=>vL =v(1—f7) =19.8m/s
1 _ . v-vj, _
f'=f s VT 344 m/s
F=262-218 _ 302 Hz b) Fr=262-2"18_ 228 Hz
344-30 344+30
v=344m/s; wvs=170-v
sing =2 = a=sin"!— = 36.0°
v 1.70
tana =2 = x = 2 At=2=—t__—2245
X tana vs 1.70vtana
dsin @ = mA; >>y=>sin9%tan6=y7m = dzz:i'm:l.lélmm
20

(9 = tan™1 22 = 0.51° 4r en liten vinkel; tan 0.51° = 0.00883; sin 0.51° = 0.00883)

R» Y Yy = T2 o Ay = 5 d = 28 = 193um

dsing = (m+¥%)A4 d>»> 1=y, =—(’"+;/2)'“‘ = Ay =%R= 833um
d>» 1=y, =20

Ay, =@= 3.17mm

Destruktiv reflektion (bada reflektionerna mot titare medium) = 2t = (m + 1/2)%

. p)
Minstomm=0=>t=—= 650 =114 nm

4n 4142

y1 =m-2 =818 2 = 247854 nm = 248 ym
y; = —m -2 =818 -2 = ~205318 um = —205 um

Total forflyttning 248 — 205 = 43 um

Kapitel 36

36.1

36.4
36.12
a)

b)

asin =ma;, =1; R>>y=>/1=%y=506nm

asinf =mA; =+1, R»y=> Ay, =%=5.91mm

asinfd =mA; =%1; a>» 1= Ay, =?= 109 mm

Ay, = R;A =543 mm



36.15

a) asinfd=mA;, =1, a»A=>y = ——675mm
b) I=1I, sin (zﬁ)' _271:asm9

@

A _
den sokta vinkeln gesav asinf =%A = [ = s

smz(") 6
=1, —10 =243-10"° W /m?
O}
_ 2 (P Sinz(g) __ 2mdsin@ 2ma sin 6
36.24 =1 [cos (;)] (B)Z =T B =
2
R>»y=sinf ~tanh =§=> sin@ = 0.0012

¢ =220 — 84956 rad; B =2 = 57611 rad
2 (8.4956\] sin (5 7611) 0.0666 7
1=1, [cos (2259)| =2 = 1o - 0.2008 - 2222 = 0.001612 - [y = 8.06 - 1077 W /m?

(72

36.29
2 o
a) dsinf =mAl=N =%=w= 4790 ritsar/cm

N ma
m

b) 6, =sin"12=19.1% 0, =sin" 2 = 40.8%
c) 0, = sin™ 1ﬂ men ﬂ =131 > 1,d.v.s.4:de ordningen syns inte
36.30 dsing =ml=d=—21
) sin 6,
sin@, =222 = 22500 _ 3453 = g = 20.2°
d 34,

36.37
a) R, =mN =1-3.50-5.00-10% = 17500
b) A, =589.00nm; A, =589.59nm; AL =0.59nm

A% = % =998 « 17500 Gittret loser latt upp linjerna
c) R, =2-R; =35000; AAl=-=0.0168nm

A+ AA =587.8170 nm (i); /1 AA = 587.7834 nm (ii)
587.7834 nm < 1 < 587.8170 nm (iii)

A _ 587.8892 . o I R A
= oaree T = 3303 d.v.s. gittret maste ha en upplosningsformaga pa minst 3303
3303

R = mN = gittret maste ha minst 3303 ritsar = 20 = 2752 ritsar/cm

36.38

Det beh6vs minst 2752 ritsar /cm

36.47 6 = 12” 0 ~ tan =% = p = L22R

=145m

= |



