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PLANCK’S CONSTANT IN THE LIGHT OF AN INCANDESCENT LAMP
SOLUTION

TASK 1

Draw the eectric connections in the boxes and between boxes bel ow.
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Photor esistor ._Q_. Q Ohmmeter
Incandescent Bulb ,_®_, v Voltmeter
A Ammeter
Potentiometer ‘-?-’ P Platform
Red socket 0 Pm |Potentiometer
Black socket | B  |Battery
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TASK 2
a)
th= 24°C Tp= 297K AT, =1K
b)
vV IimV T mA Ry /Q
21.9 1.87 11.7
30.5 2.58 11.8
34.9 2.95 11.8
37.0 3.12 11.9
40.1 3.37 11.9
43.0 3.60 11.9
47.6 3.97 12.0
51.1 4.24 121
55.3 4.56 121
58.3 4.79 12.2
61.3 5.02 12.2
65.5 5.33 12.3
67.5 5.47 12.3
73.0 5.88 124
80.9 6.42 12.6
85.6 6.73 12.7
89.0 6.96 12.8
95.1 7.36 12.9
111.9 8.38 134
130.2 9.37 13.9
181.8 11.67 15.6
220 13.04 16.9
307 15.29 20.1
447 17.68 251
590 19.8 29.8
730 215 33.9
860 23.2 37.1
960 24.4 39.3
Vinin = 9.2 MV

* Thisisa characteristic of your apparatus. You can’t go below it.

Werepresent Ry in the vertical axis against /.
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In order to work out Rp, , we choose thefirst ten readings.
TASK 2
)
VimVv I/ mA R /Q
219 +0.1 1.87 £0.01 11.7+0.1
30.5+0.1 258 +0.01 11.8+0.1
349+0.1 2.95+0.01 11.8+0.1
37.0+£0.1 3.12+0.01 11.9+0.1
40.1+0.1 3.37+£0.01 11.9+0.1
43.0+0.1 3.60+0.01 11.9+0.1
476+0.1 3.97+0.01 12.0+0.1
51.1+0.1 424 +0.01 12.1+0.1
55.3+0.1 456 +0.01 12.1+0.1
58.3+0.1 4.79+0.01 12.2+0.1
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Error for Rz (We work out the error for first value, as example).
2 2 2 2
ARy = Ry (A—Vj +(£j =117 (—O'lj +(_O'01j =01
Vv 1 219 1.87
We have worked out Rz, by the least squares.
Rpo =114
slope=m = 0.167
D 17 =13038
D 1=3505
n =10
2.
ForaxisX : g; = =0.01
n
_ AR}
ForaxisY : gp, = =——— =0.047
n
o= \/JI%B +m?0? =012 +0.1672 0,012 = 0.1
2 2
~ o 21 ~ 0.1° x130.38  _
ARy = 5 = 5 =013
n> 12 - (z 1) 10 [130.38 - 35.05
Ry = 11,4Q ARy =01Q
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d 7=ar"¥; 4=

Working out the error for two methods:

Method A
Ina = InTy —0.83InRyy ; Aa = a(ﬂ +0.83 ARBOJ © Aa = 39_4o(i " 0'83£j = 0.419 = 04
Ty Rzo 297 11.40
Method B
Higher valueof a:  agy = — 0 8T 297+1 95505
(Rg = AR)*®  (11.4-0.1)083
Smallervalueof a:  apyy = —0 B0 - 2771 _ gaqea3
(Rg +BRy)%E (114 +0.1)083
A, = Gmax ~dmin _ 39.8255-38.9863 _ (10 _ (4
2 2
a=239.4 o= 04
TASK 3
Becauseof 244 = 620-565; AA =28 nm
Ay =590 nm A4 = 28 nm
TASK 4
a)
VIV I/ mA R /KQ
9.48 85.5 8.77
9.73 86.8 8.11
9.83 87.3 7.90
100.1 88.2 7.49
10.25 89.4 7.00
10.41 90.2 6.67
10.61 91.2 6.35
10.72 91.8 6.16
10.82 92.2 6.01
10.97 93.0 5.77
11.03 93.3 5.69
11.27 94.5 5.35
11.42 95.1 5.17
11.50 95.5 5.07
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b)

Because of Inizylno.512; y= In— INn0.512 = Inﬂ In0.512 = 0.702
R R 811

For working out Aywe know that:
R+ AR =5.07+0.01kQ
R’£AR’=8.11+0.01kQ
Transmittance, t =51.2 %
Working out the error for two methods:

Method A

_InR/R = 1 (AR AR 1 001, 0.01) _ o479 Ay = 0005

Int "l R TR ) nosizlzor B1L

Method B

. - AR 5.07 - 0.01
Higher value of y: =In Iny = Ini/ln 0.512 = 0.70654

g Ve Vimax r+ar /Y 8.11+ 0.01

+ AR [ 5.07 +0.01

Smaller value of y Yy = I /In 0.512 = 0.69696

811 0.01

VYmax ~ Vmin _ 0.70654 — 0.69696

Ay = = 0.00479; Ay = 0.005
y 5 5 14
R =5.07 kQ y =0.702
R’ =8.11 kQ Ay =0.005
c)
<y

We know that R = c3e/]°T (3)

then INR =Incg + 2
0
Becauseof T=arR3®  (6)
consequently INR =Incg + <y R;08
oa

InR:InC3+jz—le}0'83 Eq.(9)
OCZ
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VIV I/ mA Ry1Q |TIK Rz"® (SI) R/KQ In R

9.48+0.01| 855+0.1| 110.9+0.2| 1962+ 18] (2.008+0.004)10°| 8.77+0.01 2171+ 0.001

9.73+0.01| 86.8+0.1| 112.1+0.2| 1980+ 18| (1.990+ 0.004)10°| 8.11+0.01 2.093 + 0.001

9.83+0.01| 87.3+0.1| 1126+0.2| 1987 +18| (1.983%0.004)10°| 7.90+0.01 2.067 £ 0.001

10.01+0.01| 882+0.1| 113.5+0.2| 2000+18]| (1.970+0.004)10°]| 7.49+0.01 2.014 + 0.001

10.25+0.01| 89.4+0.1| 1147+0.2| 2018+18]| (1.952+0.003)10°] 7.00+0.01 1.946 + 0.001

10.41+0.01| 90.2+0.1| 1154+0.2| 2028+18]| (1.943+0.003)10°] 6.67+0.01 1.894 + 0.002

10.61+0.01| 91.2+0.1| 116.3+0.2| 2041+18]| (1.930+0.003)10°] 6.35+0.01 1.849 + 0.002

10.72+0.01| 91.8+0.1| 116.8+0.2| 2049+19| (1.923+0.003)10°] 6.16+0.01 1.818 + 0.002

10.82+0.01| 922+0.1| 117.4+0.2| 205719 (1.915+0.003)10°] 6.01+0.01 1.793 + 0.002

10.97+0.01| 93.0+0.1| 118.0+0.2| 2066+19| (1.907+0.003)10°| 5.77+0.01 1.753 + 0.002

11.03+0.01| 93.3+0.1| 118.2+0.2| 2069+19]| (1.904+ 0.003)10°| 5.69+0.01 1.739+ 0.002

11.27+0.01| 945+0.1| 119.3+0.2| 2085+19| (1.890+ 0.003)10°]| 5.35+0.01 1.677 +0.002

11.42+0.01| 951+01| 120.1+0.2| 2096+19| (1.880+0.003)10°]| 5.15+0.01 1.639 + 0.002

1150+ 0.01| 955+0.1| 1204+0.2| 2101+19]| (1.875+0.003)10°] 5.07+0.01 1.623 + 0.002

unnecessary

We work out the errors for all thefirst row, as example,

2 2 2 2
Error for Ry: ARg = Reo| 22 +[2L] = 1209, [[ %] +[ %1} _ 020
v 1 048) 855

Error for 7: AT = T(Aa + 0.83%
a B

; AT =1962 03 +0.83 0.2 =18K
394 110.9

Error for Rz %% :

x=Rz*® [ Inx = -0.83InRy ; Ax = x ED.83—A;B ; A(R;°-83) = g0 ERs

B Rp

A(R§°-83) = 0020077 22 ~ 0,004 x 10™2
110.9

Error for InR : AInR:% 0.01

. AlnR=—"+==0.001
8.77

€)

Weplot In R versus Rz %% .
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1,860E-02 1,880E-02 1,900E-02 1,920E-02 1,940E-02 1,960E-02 1,980E-02 2,000E-02 2,020E-02
RB-O.SS
By theleast squares
Slope = m = 414,6717
- 2 -
Z(RB°-83) = 5.23559% 1072
> (R 50-83) = 0.27068
n =14
z A(R§0.83)2
For axisX: 0 _gg3 = || =——— = 0.003x1072
RB n
) ZA(In R)2
For axis Y: gjnp = /= = 0.002
n
o\
o= \/aﬁ] R+ mza';_o_% = \/o.ooz2 + 414.672° E(0.00SXlO 2) = 0.0126
B
ng? 14[0,0126°
Am = : > = — > = 8.295
"y (R§°-83) _ (z Réo.ss) 14[5.23559 x 1073 - (0.27068)
Because of
m = ﬂ
/loa
and
e, =l
27k
then
A mkAga
cy
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41467 1.381x10722500x107° (9.4
2.998 x 10° [0.702

o RGO R RCR G

2 2 2 2
Ah = 6.34X10_34\/(%j +0+ (ﬁj + (ﬂj +0+ (ﬂj - 034x10"%

h = 6.33x10"%

590 394 0.70

h =63x10%J-s Ah=03x10%J-s
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