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V. Data Processing

1. AIRHESHENTRA RS ERENETRANRRER w(4) , FRABHRIHS
u(A)s '
Using the table method to calculate A; Deriving the expression of the uncertainty for
diffractive angle A, ie. u(4), and calculating the results of uncertainty for A.

9. FIEHEEERTEHMB MU S, FTH EEu(, )

Calculating the minimum deviation angles for the green and the blue-violet spectra.
3. HEEREAELNTTHE n TR u(n) ;

Calculating refractive index » and the uncertainty of n, i.e. u (1) respectively.

4, BERFTEHESRMIERFE. Givenformal expressions of the final results.
VL. Notes
LSRR, w(A)Ru(S,,) WERNNIE:

|
). B E TSRS 3607, M N B ERHELAR. |

VIL. Questions ;
o1 ﬁﬂﬁ%i@%ﬁtﬁ—'ﬁﬁﬁ‘tﬁ%%bﬁiﬁﬁﬁ, %R TR LARAT 2 AT TS T AR
Ea%ih o MRgER? :

o, WESHTESB RN, NIEERLRT? WHTHEFAT R EE R B FTR?
3. EESREEEEEES LN OREEEN, BRI AR TRERYE
FaEE VBB, o

4.ﬁ%%ﬁﬁ%%%ﬁ%ﬁ%#ﬂ%miaw,M%RE—¢%%mmgﬁ+$%,m
WA .

5. A RERREE? AMERZARTARA?

6. FITYLET SHER AT SR A7

=T
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Experlment 3 The adjustment and application of Spectrometer i
nami _cas feacher’?\i/j}g@ Date 20109 1|g Group_____

NN

I .Points in Preparation

1. YRR AESRKIMES, #Eﬁ%ﬁﬁ‘iﬁﬁ‘ﬂ?&vfﬁﬂ'ﬁ ah, BREETHEX
xR ERALR, UEEMMRTRER;

AR ENAE, ARARHMARERRE S HER?

T R e AT R R AT OR?

BEABEENETMANCEEREMNEAK:

. MERMMRAANABERUELAR. WEFHEHRNENAEREMERA.

]I Experlmental Matters Need Attention

1. FRAFEM=RRERNNER;

oo o

2. $§ﬁ%ﬂ‘ﬁ AT 5

3. EEWMSLHOBA.

IT1. Experimental Contents

1. BRESKHNEHUEREREX, MATARRETEZELHMS kit THEER;
Adjusting the collimator to make the collimator perpendicular to the 'main axis of
spectrometer '

2. B =HERMCFHSETRAMMER, Eﬂ%m%*%??ﬂﬁ‘]_ﬁ%ﬁ’\ﬁiﬁ
RS+ BRGEX LIS LA P

3. ABRENREE G8E) ME=sENTA:

4. JEHA. hﬁ%i’tﬂ‘]ﬁd\tﬁhﬁ

IV. Data Sheet ¥

1. Measuring the refraction angle A of the prism by oneself collimating method

Data from the left side of scale ' ~ Data from the right side of scale
positionl . position2 position] position2

9 x1 B &2 ; 9 A1 G H2

gL wh s’ 11750 Ly os

2. Measuring the refraction angle A of the prism by reflective method (ZEH) &

Data from the left side of scale Data from the right side of scale
position] position2 positionl position2

e x1 ) £2 0 - 2] k2

3. Measuring the minimum deviation angles of the bluc-violet and green specira.

Data from the left side of scale Data from the right side of scale
0= 0 sz 0 = CES
N ORI e Dy -, v g Lo ’
ﬁj’ﬁ Z :. :( IS _/47 '/_ r(/ Y {_J . _:’, ot ,/\',l,/. ; L ; /
Teacher’s Signature wr "y f 1
X e“-\” i//’ {/l
A

83
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Experiment 2 | Measuring the Speed of Sound in Air

- ' N 4

Name , Class _-acher{/Eﬂ}’/%' Date?"‘é’_ﬁ-}l Group

I. Points in Preparation

1. Preview the basic principles and measuring methods of acoustic velocity used in this experiment.
2. Preview the generating principles of ultrasonic wave through a piezoelectric ceramic transducer.
3.

What physical parameters are related to the propagation of sound? How does the acoustic velocity change

under different conditions? Try to figure them out by comparing the acoustic velocity at poles and equator, or
comparing the acoustic velocity in water, air and metal materials.

II. Experimental Matters Need Attention

Dig4ital telemeter has two types of unit, please choose mm as unit.
After experiment, please switch off the power of Digital telemeter.

The experiment should proceed with increased distance between the two transducers. i
Set the output of signal generator as the maximum.

WD

I Experimental Contents

1. Measure the resonant frequency of piezoeleciric ceramic transducer at room temperature,

2. Measure the wavelength of ultrasonic wave by using of the amplitude method, the traveling-wave
comparison method and the Lisaru’ diagram method.

1V. Data Sheet

vi
1. Room temperature t=_ /¥

2. Measure the resonant frequency of piezoelectric ceramic transducer

Adjust the position of receiving transducer and let the distance between two transducers be around 2cm; Then
adjust the frequency of the signal generator around 40kHz and make the output signal of receiving transducer

be the maximum which indicates that the Iransducers are in resonance, and record the frequency of the signal
generator, that is, the resonant frequency.

The value displayed on the oscilloscope f =_4-0- 02 é G klz

The value displayed on the signal generator [ =42, 0] Pf+;

PUEE B

- 3. Measure the acoustic veloclty with the amplitade method (Start the measurement from the distance be around
2cm between two transducers). R
n - 1 2 3 4 5 6 | 7 ] 9 10 11 12
x() | ooo (482 |97 (dpp | D00\ 232602784 25028 3000 12777 |77 24 47 9

4. Measure the acoustic velocity with the traveling-wave comparison method.

n 1 2 4 3 4 5 6 7 3

x( ) fogo | Tiv | 798 wb$ il 409152871 4151

7oV )f 2| 97421 9 08 |



Measure the acoustic velocity with the Lisaru” diagram mewnoq.

n 1 2 3 4 5 6 7 8 9 10 11 12
700 |992 LisH laeblzbsalaniylonde | 65917/ 2417996 9a4pf 225

-7 !

‘ f Teacher’s signatu

‘ 7 . Data Processing v ’

 1jst and calculate the acoustic velocity measured with the- amplitude, traveling-wave
comparison and Lisaru’ diagram method by using of the method of successive difference. F|RH
BEES T ERIEE. THRERENEFNRENENFE;

). Calculate the uncertainty of the acoustic velocity (Ignoring all errors of the instrument) .
Represent detailed derivation and calculation procedure of the:uncertainty by using of one of the
following three methods: the amplitude method, the traveling-wave comparison method and the
Lisaru’ diagram method. MIRIBEE. 1T W s B AL, SHETREENESH
WERR, BRARKIE:

3. Calculate the acoustic velocity by using the following formula, and compare the calculated
" result with experimental result. FIFiTRAEFE, I EE RS SR ERTHE:

y, =33145 ’273.15+t

273.15
4. Calculate the ratio of specific heat (i.e, adiabatic coefficient) of the air, y.(The theoreﬁcal value
is 1.402) FALRMBHIFE, Ziﬂ.‘.?’ﬁ&‘]tbﬂl:t (EREE) v Ei{E1402).

VI. Questions

1. The aims of both adjusting the frequency of signal and changing the position of the receiviﬁg transducer are to
maximize the output of the receiving transducer, and both of them are called as resonance, are they the same
things? v

2. In the traveling-wave method, input the signéi from the sending transducer into CH1, and input the signal
from the receiving transducer into CH2, then how tp choose the trigger source?

3. In the amplitude method, there is no output waxfeform from the receiving transducer on the oscilloscope.
However, the instruments and the cables are in good condition and the connections are also right. Then, are
the following analyses reasonable? If yes, how to deal with them?

(1) The frequency of signal is far away from the resonant frequency of the transducer.

(2)  The signal amplitude injecting the sending transducer 1s too weak.

(3) Improper VOLT/DIV.
4. In the amplitude method, if the maximum amplitude is over the display range of fluorescent screen, do you
think the following three adjusting ways could be used to solve this problem?

(1) Changing VOLT/DIV on the escilloscope.

(2)  Adjusting the output amplitude of the signal generator.

(3)  Adjusting the frequency of the signal generator.

5. Tn the experiment, is it possible to measure the acoustic velocity by changing the frequency of signal in that
case the distance bet',’ween the sender and the receiver is fixed? o




Experiment 7  Usage of the oscilloscope
“Z 153 .
Name éﬁf % l% Class?? /124! J ’I_‘eacher%f& 7% Daten i .0}34 Q’ Group

L Points in Preparation

1. Learn the oscilloscope’s structure, principle, and function of all knobs.
2. -Learn the usage of the signal generator, get familiar with the function of all knobs.
3. Learn how to observe and measure different kinds of electric signals using the

oscilloscope.
I1. Experimental Contens

- 1. Get familiar with how to operate the oscllloscope and the signal generator
2. Learn how to make sunple measurements by using of oscilloscope.

I11. Data Sheet

1. Inthe absence of signal, turn on the power of oscilloscope and set the sﬁeeping mode to
“AUTO”, two horizontal lines or two fixed spots will be shown on the screen. Regulate
the followmg knobs. Observe what will happen and explain the knobs’ functions

Knob Function : Knob Function

TR [WFeSER. | brosmow g% dpaey
FOCUS gyl o ¥, 4P POSITION™ {4 1535 _
press “X-Y” H}j Kﬂ)ﬂﬂ?’g?w@ '\@%4% press“CH1”and*“CH2" T‘Z«Q'éf/’g 7\&@ %

%]
2. Press the button“SOURCE” the sequence of the paﬁﬂeters displayed on the right

bottom of the screen(th.CH; LIVE- EX'T UERT, During the process, when “SOURCE”
becomes_ (A1 __, the waveform 7 from CHI is stalgllxzed when “SOQURCE”
1S Cih the waveform from CH2 is stablllzed 14

£18

Y

into “CH2”, press button“SOURCE” when the correspondmg par eter on the right

bottom of the screen is “CH2”, regulate the following buttons, write down the
phenomena and explain the knobs’ functions.

Wl v E Phenomenon 45’"2‘/%%(.@%
Button X e
The variance of waveform The variance of parameter
? GND” | 3Bl R R B VR B g
| “DC/AC” Ey s ‘ S| AU
DL
¢ 3 > )
INV” - Ty A . N
. .__: J}ﬂ%%% VUI%;” ﬂ:'% ¥

@/DQZM -



R
o I
[ I} .

5 Observe the variance on signal’s amplitude, and measure the peak-peak value for it:
Knob Describe the variances of the‘waveform and | Results ¢ )
parameter
AP AN (¥ [5 x v/ /
worrpry | FOEV ORIV iseb/ A 5.6p1Vx 2v/01)
o g3 vy any
“YOLT/DIV” after zuau 230 >, S T T +.
pressing it
Describe the function of “VOLT/DIV™:
Y Gy /R e T RREYY A m@
6. Horizontal sector; Observe the variance on signal’s period, and measure the peak-peak
value for the signal’s period.
] D . N N B .
Kuob ‘ escribe the variances of the waveform and Results ¢ )
parameter : : T
; : T G 0T V< 5415/ D1V
TMEDV | gl i, A B e i
“TIME/DIV” after |, .. o .
pressing it B TR P 7 7 PR
Describe the function of “TIME/DIV™:

7. Measure duty by using of AV —At—OFF (Optional): Regulate the signal generator,
choose square wave with frequency larger than JKHz, then regulate the knob “DUTY”
on the signal generator, observe the variance of the waveform on the oscilloscope.
Measure the duties when turning the knob “DUTY” clockwise (‘and anticlockwise) to
the end by using of oscilloscope. (N ote: Please turn the knob “DUTY” anticlockwise
to the end.)

Position of “DUTY” | . t (breadth) : T (period) Duty: t/T (%)
1 -,;; 1016 ms -
The rightmost »JoBms e T 0097
Thelgﬂmost 0-924 s .01 b S AR ,;/ [
Teacher’s signature k/’_‘L :
Vv

IV. Questions )

1. If the waveform displayed on the oscilloscope always shifis rightwards or leftwards,
how to regulate the oscilloscope and let the waveform to be fixed?

2 What is the function of the knob “trig level” on oscilloscope? When should we regulate
it? When observing Lisaru diagram, can we stabilize the pattern by regulating the knob
“trig level”?

3. What are reasons if , instead of horizontal lines, we only find one or two moving spots?

Then how to régulate the oscilloscope? How to do it if we find one ﬁxed spots?



5. Observe the variance on signal’s amplitude, and measure the peak-peak value for it:

Knob Describe the variances of the‘ waveform and Results ¢ )
parameter ‘
“YOLT/DIV” Vﬁ;WDI V : )H%J%" ©h/7 ].@J@ g bOLY> 2 VoY
PA A Y8 A A A
~VOLI/DIV after | 2UF4 270 7, ity 141 .
pressing it : |

Describe the function of “VOLT/DIV™: ’

B Ny W M N
6. Horizontal sector; Observe the variance on signal’s period, and measure the peak-peak
value for the signal’s period.

: Desctibe the variances of the waveform and o
Kuob A © vetonn &n Results ()
parameter C
- -, » . ey & !T % i':" -’"‘:fi)]!
< o -7 (g W v =7 =L . ?)T } Di}_-, V < ,ﬁe’_,ffij»—/, f, %/
TIMEDNV | 7 AT, T B B e s
“TIME/DIV” after | , R L
pressing it e ’];; BT TR 3 " 7
Describe the function of “TIME/DIV™:

7. Measure duty by using of AV —At-OFF (Optional): Regulate the signal generator,
choose square wave with frequency larger than 1KHz, then regulate the knob “DUTY”
on the signal generator, observe the variance of the waveform on the oscilloscope.

Measure the duties when turning the knob “DUTY” clockwise (

! land anticlockwise) to
the end by using of oscilloscope. (Note: Please turn the knob “DUTY” anticlockwise
to the end.) ‘

Position of “DUTY” t (breadth) ;T (period) Duty: t/T(%)
. ) 0! 6 me. . .
The rightmost N %0@ " M_ﬁ_s > 0,19 7/5
Teacher’s signature :
S
IV. Questions )

1. I the waveform displayed on the oscilloscope always shifts rightwards or lefiwards,
how to regulate the oscilloscope and let the waveform to be fixed?

9 What is the function of the knob “trig leve » on oscilloscope? When should we regulate

it? When observing Lisaru diagram, can we stabilize the pattern by regulating the knob

“trig level”? :

What are reasons if , instead of horizontal lines, we only find one or two moving spots? '

Then how to régulate the oscilloscope? How to do it if we find one fixed spots?

[F8 ]
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Nam:

_ Clas:

® Points in Preparation

1. What are the Bohr’s postulates 7 {4 25/ REIBE?

Teacher '

Experlment 9 Franck—Hertz Expenment
o . Datesgid o4l

Group

2. How many electrodes in the F-H tube and what are the functions of them respectively?
3. Whatis the microcosmic physical process that the 1,-Ugx curve indicates by increasing the

Uax? BERIE Ugx KK, HMBHN IaUox M& KB BAMELRE T 4.
® FExperimental Matters Need Attention

1. FHESHERMEEF—EFAEHEER. (Ua 0 UBRRRSER):

2. ZEEEEIIEEAEEHTRE (RREENENS FERNETA). EFRBRIMMET
CBER, NEFUTY R EEHTESNER (R, FETRETHTRE):

3. Tum on the power supply and warm-up about 10 minutes. (IER T 10 474

4. During the manual (F3}) testing, the voltage should increase monotonously (#1735 40).

5. Afier manual testing, Ugzx should be decreased to zero immediately or the life-spaﬁ will be shortened.

® Experimental Contents l

1. Get the Ix-Uazx cyrve by manual testing. (?é’b?ﬁﬂﬁ L Ugox H1ZE) i

Filament voltage (TBE): 14 V, Ua: 19 V, Usaa /0 Vo Ugn: <80V o
Uga(V) 0.5 1.0 1.5 20 25 30 |35 |40 145 5.0
IA(10-7A) 0.007 lpooe dhoop |poco\nese \opor |2 008 (o o0 R EN S
Ugzx(V) 55 60 |65 7.0 7.5 8.0 85 |09 0 9.5 10.0
IA(]OJA) S e lecep loopr Voo Vhpop Veoome ooy | 2080 |0 sE
Ugax(V) 105 | 110 {115 [120 |125 [13.0 [135 14.0 145 {150
La(107A) | ool oo Lo o por (0010 0627 | R0at | ppbly |2989 | 24i%
Ugxk(V) 155 160 | 165 |170 |175 |[18.0 [185 |19.0 |19.5 |20.0
L07A) | o178 lough |oadd |49 | pao7 o0 | [0 gz | a3

| Usax(V) 20.5 210 |215 220 225 | 230 |235 240 1245 [250
I(107A) (o737 e lend (067 [ 004y [oado | 0abs | 2140 | 0132 [ 0a7)
Ugak(V) 255 1260 (265 |27.0 27.5 280 |28.5 |290 {295 [30.0

1L07AY [ nib (0iaf | 0097 | g242| 0200|0550 |pdob |0551 | 04%6|2510
Ugsx(V) 305 |31.0 |31.5 |320 [325 [33.0 |33.5 [340 |345 |350
I(107A) (o502 |oowyl 0619|949 | 086 \pgpd | 0255\ 0 2| p2si |naoy

| Ugzk(V) 355 (360 1365 {370 |375 |380 [385 {390 |395 |40.0
I(107A) | wi74 | aigo | 0J3h (0072 | 7350 {025 || pans | 0587 (0639 (27858
Ug2k(V) 40.5 410 |415 |420 |425 [43.0 (435 {440 |445 |450
L(107A) (perl 270 0960 (0970 2458 093] |noe | 070 V00585 o)
Ugx(V) 45. 5 460 | 465 |470 47.5 480 |485 {490 [495 |50.0
IA(10‘7A) odid Loze, Loy ledd L agnl lenii |orso| g2 loges {oey
Ugx(V) 505 {510 |515 |520 |525 {530 |53.5 {540 |545 |550
La(107A) |0y o fed \gege\iary |pazv|p3gs | 192700295 1408 |95
Ugx(V) 555 [ 560 |565 |570 |575 |580 |585 |59. O 59.5 |60.0
IA(10-7A) LA\ AS W03 |0 528 el | 0554 | a1k By | 2232 |2 250
Ugx(V) 60 5 61.0 |61.5 62 0 |625 [63.0 [63.5 |640 |645 [650
1,(107A) |ointloagile i \o v n 39 \raef | hepg | 1700 15851 7%



Uol(V) . 1655 |660 [665 [67.0 [67.5 680 [685 600 Teos 700
L(07A) (30632000205, 1075 1192510 20% |ipnb | 4ala 1298 | 199
Ue(V) |705 [710 |715 [720 [725 | 730 735 | 740 {745 |750
L(107A) 1o957 ] 07,2 0597 057! | nogs 077412797 | 1257 1494 | /700
YeaV) 755 [760 [765 [77.0 | 775 [ 780 785 1790 795 [800 K
La0"A) [309 (230915479, 557 ]5 505 2878 2. 904 2945 1524 | 5,959

2. Observe the I,-Ugsx curve by automatic testing set-up. (F f] B AR LT, WEEE To-Uoy BiZE)

3. B3R eeEE La-Ugox #i%k, #ﬂﬁﬁﬁﬁﬁﬁﬂﬁiﬂﬂIfJﬁEitﬁﬁE?(Argon)EﬁiFig%—ﬁtE%ﬁ
(average first excitation potential ), ﬁ%e%fEUg =113V W&, T o= 1274 w1 & CEREH#RE)

T 0 LD A (BAMEE = g2 g ). T
4. Changing ﬂlglnéh't"i"él‘tége and Ug,,, observe their effects to Li-Ugax curve. Notice: One has to wait
for 10 minutes at least before scanning for the next time. You can plot the figure on coordinate paper

- (1) Decreasing the filament voltage from the given value by 0.1V for two times. ﬁ'ﬁ%ﬂiﬁﬁ SEEH

iTIRE, Plot the three Ls-Usa curves got from automatic testing on coordinate paper in the same
coordinate system, '

(2) Set Ugys as OV, 4V, gV respectively, HE BEERAEERTRE, Plot the three I,-Ugy
curves got from automatic testing on coordinate paper in the same coordinate system.
) ‘ ‘ Teacher’s signature L

: - v “Lé

® Data Processing _ W

1. EEFHIH 8 60—80 MEEER, e, REZARU, MEAMRU
%‘Jﬁﬁl_fg;(UG -U,)/4, HEERTHFRE SRS a, MSEHEU, =113 s,

2 MERSMAAE HART PR MR, MSSEU, <1307 i,

U =L80V=J.r_?’~‘:7’?“ v 2 =
£ T,-4 I— by

3. Give description and reasonable explanation to the effect|of filament voltage to experiment curves.
4. Give description and reasonable explanation to the effect|of Uc2a 1o experiment ciirves,

® Notice in the data processing

& BHERBTRY R B & s A Y e, P {1 R 7E BT il P o x g HZRSER .

® Questions

L. BRERTFREM i — B E AR R R R T 2 _

2. A4l ~Ug,, skt %—¢"&¥UEEEEE§)§.E4]EE%$%?%—E§Z€ CRAS

3. I, ~Uogyy Mk W B A AT H 4 B Kot ?

4. i‘%*ﬁ*&%ﬁﬂﬁ?ﬁ%ﬁ?‘%ﬁéﬁ?ﬁﬂ‘], Hig g RE—EMRE, Hrar?

5o 1y ~Ugy MEHTRBARAH 2 F 2 RIS ?

1
!
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Instructions and Data Sheet of Ph};.'vic: Experiments of Beijing University of Posts and Telecommunications

‘Experiment 5 Volt-ampere Characteristics of LED

r

Name Class~ B eachex%\‘f/l%& Date(( 0314  Group

L Pdints in Preparation
1. Understand the meaning of accuracy grade of the electric meter, and the influence of its

selection on the measurement results.
2. Definition and characteristics of linear and nonlinear resistance.

II. Experimental Matters Need Attention

1. Use the electric source in right way without short circuit. Both of connection and
disconnection are forbidden while the power is on.

2. The provided current should not be over the maximum range of the milliammeter when
you measure the volt-ampere characteristics of the nonlinear resistance.

TM1. Experimental Contents: Measure the volt-ampere characteristic curves of a LED.

Iv. Data Sheet

1. Recordiﬂg the ranges, resistances and grades of voltmeter and ampere meter.

Output of power supply: 3V

v : mA
voltmeter : milliammeter
£33 |Rense W/ a0) Z e
| "Fﬂwkesistance Q> I3‘70_[.2/‘/; : b2
'4'5/»/%%"@*; e P

2. Measurement the volt-ampere characteristic of a LED
Intemr) ammeter: .
The ampere meter i§ connected. /¢ H%/
Set up the circuit according the figure above. The selection of measuring points:
Recording a point at every 0.30V under 1.50V. The interval should be as small as one can
after voltage above 1.50V until the current reach 10mA. (RN EL50VLLFEEE30VAl
=4 LSOVELEERRATSENE/ME (0.02V), BEIREEAHENBRET 1004, ) mﬁ”iaﬁ/%vwh

U | 000 | oo o060 | 097 | 20 | 150 | roo | 1fb &1%\/""&2\/

I(mAd) | 000 | 000 | pgy | p.go {000 aoo_azﬂ(' 'S
64 -
"ure

227

E R




Instructions and Data Sheet of Physics Experiments o Beﬁing University of Posts and Telecommuumications

UMW) | s)o) WA LI w2

KmA) | .49 §. 40| 7 b7

Teacher’s signature

V. Data Processing

1. Plot the volt-ampere characteristic curve (I-V) of the LED in coordi#ate paper, and

define its threshold voltage fE{R 4 isE, FF7E thik EARHATRRE: |
: |
2. Calculate the on-fesistance according to the I-V figure. #E S EHEE.: | :

3. For the known Planck constant-h, calculate the wavelength A of the EL’ELD using the
threshold voltage obtained from the I-V curves. EAE RNk (BEKE—), RAAK
E=eU=hc/AKH FLEDRIB K. .

V1. Questions

1. In experiment, does it influence the measurement results by changing ranges of the
voltmeter and ammeter? Why? _
2. How to judge the ammeter is connected internally or extemally according to the
indicating values of the voltmeter and the ampere meter?
3. In the circuit, can we connect the sliding resistor by current limiting method (R#REE)?
Why? ’ :

4
2
Al



Instructions and Data Sheer of Physics Experiments of Beijing University of Posts and Telecommumications

Experiment4 Wheatstone Bridge

~ S ) .
Name_ - Jlass, ,acherrj:[fléﬂ Date|{.0% '4&  Group

L Points in Preparation

Preview the measuring principle and characteristics of the Wheatstone bridge circuit.

Preview the principle of decreasing the measurement error using exchange method.

. Experimental Matters Need Attention

. Choose to comnect the left and right knobs of the gaivanometer (i.é. step with low

sensitivity) at the beginning of experiment; Adjust Rs, and switch to corzmect the left and

. middle knobs when the deflection of its pbinter is very small. :

- - Don't change the positions of the both ends of slide rheostat’s slider,

1II. Experimental Contents

1.

Measure the resistances of two unknown resistors utilizing the Wheatstone bridge circuit
(1) Set up the Wheatstone bridge.

(2) Measure the precise resistance value of the resistor200Q . Fix the slider at the center

of the slide rheostat, and balance the bridge by varying the resistance of the resistor R, .

(3) Exchange the positions between the resistors R, and the unknown resistor R,

repeat step 2.
(4) Repeat steps 2 and 3, measure the resistance of the resistor 10000 .

Measure the sensitivity of the Wheatstone bridge:
(1) Balance the bridge by varying the resistance of the resistor R,
(2)Change a minuté resistance AR, for the resistor R slowly and make the pointer

deviate from the equilibrium value of the galvanometer with a variation An .

IV. Data Sheet




Instructions and Data Sheet of Physics Experiments of Beijing University of Posts and Teleconnmunications

!

R, R, (Q) R (qy | MR &
~ 200Q Zgo\d "47\9 /\Q . Jil '/\@
~1000Q 89y 9 99 .o %0 ] v

Teacher’s signature ‘ _Cf ~

Lt

V. Data Processing -

1. Calculate the resistances of the unknown resistors and their uncertzinties.
PR E AR S P BR R R TR B S S LR

2. Calculate the. sensitivity of the Wheatstone bridges. .
S B E BHREE: » o

3. Analyze the effect of resistances in circuit on the sensitivity of the Wheatsj:tone bridges.
AR E R AT R SRR :

%6 R
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Experiment 6 Thp photo _electrics characteristics of SlllCOn solai'os
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Change the distance between the light source and the Si-cell, Measure the open circuit voltage

with digital voltage meter.

L(m) 0.200 0.400 | 0.420 | 0.440 | 0.460 | 0.480 | 0.500 0.550 | 0.600 0.650 | 0.700

;QAV)aB%OBHJM%CQDMQQWﬂﬂ%HNB?a@%ﬁﬂﬁjd%%00W7

2. MAERESEIERGHMEE, FAefiMEENEE A unER B,

Change “the distance between the hght source and the Si-cell, measure the short circuit current of

Si-cell with current compensatiori method

\ L(m) 0.200 | 0.400 | 0.420 | 0.440 | 0.460 | 0.480 | 0.500 | 0.550 | 0.600 | 0.650 0.700

(mA) |0, Lgl@_/cg 0.0]4H Dot polj 2070 0.95] | 0085 004 003k | D2




ith .

LR AT % 4o fo i

&> ),

i X 29 B2y ,7

N /
2L =

¥ 05 _Qulb Ut

. AR R

B 5 \
AR

femdp ks YRR O B






SEWANERZHR [me. xzen]

%ﬁz A m #L t&h_m@: 4 % it
% .

%Qf‘}?ﬂﬁfﬂf%ﬂf*ﬁ% [Ezl:%ﬂﬁ"tﬂ W, igf\it&;iﬁx %&%@jﬂm%— ﬁ%ﬁf*ﬁﬁ]

0 Z&VE ;é %54@:&% memmngm@ﬁam_

Jaw\w,\ﬁﬂéﬂoéﬁazbzé gm;@ k. 2,« 26,120 B, & i

Qé ‘lip—w ’LS' -X&&’

AL BB S A Bs hoL F)



g K F IR LIRS

5 %{Qéﬁ%i?\jﬁgi ﬁﬂ&«dﬁﬁ\é "ﬁ%@

ﬁ@% z«%@@%e@%@ @ﬁﬁdé&&MM%&ﬂ%
’ﬁ&«b@@?ﬁﬁ%%\(ﬁ%\ il {Ae :ASm? &bﬁlﬂgﬁ*ﬂo)ﬂc 0.ed) /%kj&%
Al =[no-ne) d Z#ﬁéﬁﬁ_ﬁéﬁ}&% A‘P« /np—he)ﬂ/ .
O pp=Z (oo kT @23( (ot BN ey (2) 20 S

_ B (=4 &=L, »L&»WA@MMM&%'EF%

_J@EQ{MXL Lzh (e on’otsntasin™?)

__6=0%8) 12,l,ws-'w Mﬁ%%ﬂl/l. wfw]
/)/WM 1» ’ms‘tﬁsn’ﬂ) =3 "' ﬂﬂaﬁ%ﬁé % "‘. =‘£

O - YE é@w

t ‘f..u %' \%V\\!& ’._- g/ 1'1‘4 Alm" !
@Eﬁ%’i gzacl 3434 aztr-nL, i@&%aw, TC"A-)?L)L vy
__ﬁj» XChr-Np L :ﬁ%&iﬂ-fjﬁ:&\ 1l P '
A GOAL
m@‘%ﬂ

s Sy PR
2 gm KR A% W,MMWM BALEY »zﬁ Aévﬁfwm 4

31‘2% y At /%MM 195 . ":
TR

4 &ﬁ%m Bk h M o, ﬁ“ﬂﬂmﬂﬁﬂ‘fi% T@&
éﬁ%%ﬁﬁ%\%éﬁm bip, 7 Y m’@ ﬁmma
‘@ZJ%V ﬁﬁ éy{’é/ﬂﬁh V?Pl/{?/

. \Lé
|tfﬁll FL)C‘ M sTIE Ly T ‘ (I




\[ R

A6 TR b, X 4 3T SRR

LREFELE SIS [ TRERARES S, #2751 ]

Cap ik Atg] d
:Hﬁﬂimﬂ% U e
=
BA Pl

2, Zéﬁzgﬂﬁﬁ’
9, 9o
.ZCmW) 0-00?’
Ly 0_
Yo% 1 }%9)«4’%% :
gﬁﬁﬁs ;Mb
Mé%\#
Eﬁ%&%m
Vo B4 ERBY,
WA ELE «m |
ancawz%(/

@M@M

x5

oR

o as e

A BB A . f
H:j)%(ﬂ,Q-n,)L = /= (mz m) =D K10 i

. /ﬁ\% Ne= [ H¥2] . 4 Ny=|Stfo, 9,37 ,/\éﬁé@éﬁﬁdjx/@

AESTIBE R Ppansts ety Enpl



330’0
\’\lo o
bF R K A R RS

SHHELE STHE [SRBEE. FTREEARESSHE., SREFSIHAZ]
CE% 4R A | /
l%ﬂé%ﬁéﬁv%ﬂﬁﬁ

l,wr ~Tin MM/;O ?8

R s N
B Pl , fu mx&mwu%ﬁ«z

PN AR TTY: . |
0O | 9o gl Tl Lol bl sp| 30| 20| (o] )
Lo | 000 (\VO‘DX oé_ p b8 | [k | ) 188 | 22) 2.4 z\gg"@
m&% &5%/2M7 oo o3 | 0S8} 00} 0883| 0.0, /

'_ﬁéﬁwﬁé
43_%4% 2 4
J@ﬁ;@ﬂﬁ@@,
ST AT
yyigﬁ%@
u&%@%ﬁm
qqe 19 coﬁﬂﬁk/
é}M b A

|74 \.

il s
Zvézém

(Bl I8 15 o5y X %)

5&@&1@%@@& ,/ﬁ
/9«‘1’(/?,0 AL = /= (mz m) ] —374\)(/0 (m

/E»%? Nz jt¥2] . p,=)s5tpe,  B=§]°, A%&éﬂ%@éﬁiﬁﬂmﬁ

H (G D o P El‘JfElJ

NN N



- 80°

-

o

e
10°
20°
30°
40°
50°
60°
70°

Do

B o= 00 OO OO WO 3 Wo =3

[T

S

W oo~ oo o

o

2]

100°
110°
120°
130°
140°
150° .
160°
170°
180°
190°
200°
210°
220°
230°
240°
250°
260°
270°
280°
290°
300°
310°
320°
330°

NO°
e

LW w3

[FS]

= LW O e

LMoo,

~N 01 WO DU NOOO—WMNDWOWNOI TN I D®

— ~3 Ul

(=]

(e Rew R e) BN

[ee]

o]

S DN~ = N)W 00— WUl U W
oy

[e¢]

=~ 1 0N

(&3

D

= Q0 O N = N WOoOIToO N DO OIUIWH— oo
w0

O W N

-

O N,

= o G Ot

— 0000000 HEREREHEODOOOOOO O OO H — ko e
[}

O D

[ye}

0O oo —

-~ 3

10°

. 40°

- 50°
300°. 60°
290° . 70°
280° 80°
270° 90°
Nmou. 100°
250° 110°
240° 120°
130°

X (-




LY

FER G K F T RS

4R\ Aot o M B Ao A 3R oA A, MBS kit

31

JEEipE ok WE SR B






TG K F Y KIIRE

EIEHBAS TR RS

| 285 %Ak hhzi 4 14 2 ﬁéb ) w{%&ﬂ%&fﬁw%
}{,;zx YA oA BBR 2, 49 35 94 Wk APk AGfe
2N
) 2 1= LoV 0 tn's cinte) Kipf d b Sy 5b. by
%E’/ﬁa'ﬁ bo=T, sy
éﬁ%‘”a} lz,zl C@W*ﬁ/ﬁ)
~ b brny 1.=1(3+4 g,n’w
2B BR (eth B ReapA '
4 R eED. zméax 7 Mﬁ%ﬁﬂ"ié ﬁ! g;g,mggg
Wl A AR Y . G2 Bl '(fm‘i;gd -
Mfﬁl &%ma& a@z %@ﬁ%fw A @@M@@

: & 75«4@;%—: mﬁﬁﬂ%% ém vw
EABE L »’4! AT X

Z‘la 11-{1060}2;17) 60}3 __-LL

\ ,
e

JCE MR e RS YT SEI R A BT



scpsnir: Tk B Rr D &R PRI

v g DRIZHD
BE i Do[>>1F

% 4

—— 1= —_

!

2 | S 202 )
AT, (X BE 4T .
SREE Sy

IEREERE YELB PO



e 4
Ca i . .
. £ - . ,
- .
' x : .
b : .
R : N . . .
, ;
e . "
L .
. — " _
‘ " ' - P—
1.
o IR
. " '
.
: :
' - i
' Y H B
. i .
; .
. ! e ,
: & . :
. t L .
.
i !




T T T mEsssRsTs e T Emaan it esnaas s - o Fer ST

hERE K FHE T RIRS

,’%%am

|- Y Rl s ot R THERE 2 E ﬂiﬁf\ﬁi#ﬂﬁ y=ENs
T PRIRIER /| %\mmw R /za/wﬁi Eg
BB M@L& t[f“ wé%, W18 B 075 2. A B2 5
?éiizﬁj E’;*:? zgiﬁﬁ] E&E{jﬁiﬂ[ o
08I USEN TR E,, do6™ Y ReITT &%ﬁviﬁ, / P ) F
‘_{;)2 )&L i&lfﬁ 1-71}'i T\’i&é

SR FEHENBRELR [giymas. witER. SEARREEY. SSERAKES, BESE]
"ﬁ\%%ﬁ'ﬂ%lwnw

P o BT LIEES L, %‘W%?i k5 VW
ﬁmza oy Y ey BB B 5 S ko kel o5
TeEE3%TE &Y bR i T ¥4 B 5, / hb&%r 15 20~
Seow 1‘:‘7?’ 17 W&%ﬁﬁiﬁﬁ'& ¥ Puige i B WIRHL. 7 /E 7
‘&z'ff%vﬁﬂ[’% %ﬂ&ﬁ@ 23] 2ok, Bk i 2. Palkpo
% b K A% /;iﬁ%)’%mﬁﬁ%l}i 5. FE B V=N
Do RS A 4 Billokd o B En T b1 s beBh
W R, il 1o T bl i B, bevil Bk
Fille 4 55 By BRFKESY Y=Aoes Wt 1), Fihs gt easlos st
By mmmﬁ\ﬁrs& 3529

Z_Pr’;@%@ ¥ BE [,
DR BRITER. .
A v Rk N
Wﬁﬁrzﬁ g.ﬂ/ =1 &
w50 | N ]
i TS

ALFTHR RS YHRSEI L ENH



B
S

Sz e KFHE T B S

~ s . B f
ZE oA IR\T T | o

" T

.m
c
| ®

Rl Eﬁzmﬂ; %T@f}%xwﬁ%m&m >k
TR > fyﬁméﬂ}%atmy’r@r%& By KBy
DE Rh Bafbre, B2 RAWIEE R N ke rai 7
J'ﬁ%‘ ﬂ%\n@% Er A2 Yo oL, whib BT,
R 1 RAGR B Wb@/‘b"ﬁf BT I Ul L AT
ﬂ%}%%@fﬁ e e e A LR Bz A
%ﬁ%‘rﬁv@ g Tﬁ@ﬁ&m%{% %ﬂ%ﬁmf 2, ) ke
Bi- 1% BR, A ermwvyfw%w& wE
|2 %@z@ R e W ] 1E% 218 By /
[ B ERRA A STERIRE, ~T AR Ry AT
4 WTW%};/E @EJ 2 ﬁ%fobﬁﬁ/k E%%%)\me g, ?j[
JEF R ATTEY ﬁ?f%f}%%w&ﬁ S L Thra Aih waz
) flﬂ%ﬁ’% YR B EETBQ 2. 1&5(7)’7%;7% 2 %EEV/E% 42??%
BA71.0 m%;%m&zﬁ%a [t ri i ﬁ‘la‘%ﬁmﬁm
Tl AL, YR ARA SR R 75(\@ 4K TENR
7 b ﬁ%%ﬁ&%wﬁw@ a% TR ERIEHEG
%m 14~A6@s(w°c~m) .= AM’»(@H(%D U=ty = Jﬂwb«(‘}ﬂwf
| 5! mmfl B, bv o 8= muw—mi Ry / ”F@WW%H&? >T%%\%%1
R ITE Db B T L R AT Rk, T
mﬁra P £=n. Wt%% 7/%%7@%

ms‘f}% <~
L

JbETIRE K2 SRl B



, s A SN L g
=

%%ﬁﬁiﬂ'ﬁﬁm [Emsmitse. o VREFSHH . LRI 2%

L BB Rk

Dk | fosition of pury | % T Ducty YT
The. H‘M‘HHVST Dol | >0l %@Z
ﬁpj&ﬁrmocr (%6 249048 7387 -

fi)ﬁ.}aﬂ% (Fi%: 572 st BRI 2§ 45T . rf;ﬁ«%, ) 9&;%}

T e S

75(1(""1) 4’;7 ?1( 4%5% /87 }}1‘8 >704_ | |
IS A 9" e 12 ~ s
den) 30 WP 4o 44;] K1 534, |

- . . _ B T
A= -ﬁ(’\l (757“75;)>+[759—55,)2#_(75?—75;))[_-_f{\él)f.—xé)l :g‘éﬁmm \./\—‘=5f')§;. _1\
A ONS 3:92.9 m g/ . :
T £ob

TB 7 Acmm) §90 1772 %67 2(72 ﬁw ﬁzfj! E{
zscmm) bifo 704); /’% 87% 9667 (05 :

;&: Jﬁvf : 5> '>ﬂm] /\fz_)& 876%44

7%;)—& - £ (B Kb) |

7 oL N > 3 454
ERravEh i) i 175 48 5 A 025

| P TR
75£mm) 6/ 34 ZD-}) W, (9792, 7b. 69 (6660

= 7’)’ [767'75;)+(?Sg’7§>) +-.
V=RE 3449

B =5 £gmm Qv £5 = 8-70mm

=, mzam/mﬁ% 551 %,
o P E A,

jt:s’jmrsaa#%%mgggﬁcm Eps)




SRR KT W LIRS

U= ﬁJ d”‘m‘
%/X@? 8 Xio )Hz)f 1 o:mc -1, M%ﬁ’m/c

@gﬁvjﬁ

W= M» X (00 = d. 7:)/

2 Sy= <%9in/2@ ¢

[D‘r n-3 \

2 Ve =214 g ;
1@5&‘%/%’9%_'5 %r%)M/s b > Dy
%Tﬁv %ﬁ[ﬁ 2499"1/9 > L.

4 G lB)7h 5 AR "W)V?mS)\/L
F.Nrng= HZT S =
mﬁwgﬂ%‘ y= (454 m”:a/csl ol 1) -

OREFH = 14 m”kﬁ/(s ol ) | _

? fi@’ﬁ@?%- [= [\4/08 i Q/Y%{W( £

JbETRRER RS WSSO B



TR G K F Y RS

(B i L SR B B 4

- wEREh.
FRR)E . AR > cHEl 2 08 BB R % L 5o, Y
SREETRA D B it Sk b4 2 pkpdes | A
By i W . (DX, Bar g BARIE 40700 g0, QFFL,
o FREL. - vfA o= ¥ Yoil bt B XS AP 0% 1fi2i
ﬁ%%ammaﬂﬁ@m@%%m&f
TiBZ
LAR%  prsieton R | \
oaga’%mww TOETAS ;%r&ﬁ@—ﬁx;-ﬂ@am@zﬁ;
LAY

2. f%ﬂrﬁfw yﬁ%lj% TIME /D" Kﬁiﬂl% 7@%&?%\

j;o H@Tr Y a4 57\7’4

5365, 7% /

%m /s i B b, 50 PR PR RR, 0 27) 7
EE

ERFERER

EFE R YR ENs






| S 4 F 4 s i) Pl

0l

“ )
#’ B;"G @\f’\ ?2)

iﬂ K. 2013
3

" A

2 8. 200105
T, R

AR WV 3,09

JEIRERERRSE Py Pl B



~



TGk R RS

KU E
ﬂ

%— LB AR

2. ’;%M“ﬁﬂ “ﬁ%miéﬁfmﬁr
L L) BT LT GAE

SEIGUBREIR [Re. xEs%]

g\/ﬁ W \t’; ‘ﬁwﬁ%}ﬁ @ Zﬁiﬁ( %‘\' 2><> {7 &WE]LM

%%J@ﬂ%ﬂﬁ%ﬁf*ﬁ% [BaymEm. RS, FEARREEL. ABRERARES, 25T

p A0 Rx%%mm R..Ro, R kTS T s AETD

Al'%a@\\ BB Deh R A U a, V’n’ﬁi%?}a?ﬁub

n ,I Rf Bliho wt, &%MH&? @m&m
NS LR=LRC . » oo

| Z . 1 /) M""R‘Z’W r-"(,f
) !%%& £ sibh Er RJQZéﬁﬁﬁ ﬁ%wlﬁ ARPERAR. 12

@ %zﬁ% AA B E
> R L, BT s o2

Tk 2 4o P @&% W ReZ R @%@Mé%

ézﬂ‘ }Z)(/"E’ R v (2]

:.l)fP}f?'} /27(— JR{ R , PP S

Wik, Rade QS b o =L a) % (4 UE2P

Ao xps aff Upo & Uk

5 )3 75%%2/74 UW) R W U
AV LR/TCRY AR Trl

EZ?&%_/:’ 5 J%ﬁﬂy

bRt e RS PR b BNl




\T, /
FE G K FWE LR '

NV X

55 ik ARG bk bt Sk 3 3T\

" ’ﬁ%ﬂi?iﬂeﬁ/@ﬁ? Pié&ﬂv&%%ﬁfi(‘% ﬁm Rx ~}Q<+A£ A/&

WA . cmmﬁuw Cihiih A d% %@é@_ﬂi/

/ﬁr \'72 \Z S /m ) % A)ﬁ?ﬁ«/[:\)\ W"} AﬁQ)(/‘ﬁ" A/Q(

(= w SR ke /%/a}*ﬂ/’géb@@% Z&Zéz%ﬁ@%]&‘g H’(:,
SLE

02 RRa R Ry AT (B 1 B ]

(A 51 & /pfvni% 5 o 63 M B4 L)
\Wﬁiﬁflﬂ%’{/@ ‘
O A IBAA S W
b)@[%ﬁ?&ﬁ&\q \i@#«gﬂimﬁc% L Mm%@ﬁzﬂ})
o) Yl 4 \%ﬂﬁf:ﬁ& X, @%i%&%%
M%w }M\LR R, Bs 220, \%Wﬁéé’sm
. %f,&% ﬁ% AL
L4 Mhﬂ\@% Sl MM&
2. {Mﬂ A7 ?(% L,‘W'PK%%‘F/}
2 v”ﬂé 2 %@N P 4%
)M %R & ﬁéﬁx»ﬂ%
2 »’24—!377% }r&% Aﬁzﬁ b A éé%%ﬁﬂmjfﬁ@% #ls on

TN s

0 W \
< :Qm'u{;%;‘l{g > | ,
= |
& %#@&»@

ol
g bt)z}w}*ﬂ)}fl% Ef skl




el e e E R R T e o=

A TR K Ay 37 5 g ap 4

SERERA ST [snmieg. THERARES S Y,

w‘#&%ﬁﬁ@%% o
Ry R i) &R cp)
N [7?0 2932 /.0 /

HRET51414)

=

2 looo 7 777 0 [oof .2 boo

UUW: (‘4;-;,.221223@4 @J‘J’%f 0»2;-
%Mx/nmﬁaﬁ, U , gum.;/%;,‘)%: 0./05
| U{Z)=Zi[+ 02.’/';%)6——0/07/

» LA(Rs) = gw/a% Xlooy = @7
m&@%ﬂ@%ﬂg
Ai’u

£ sz ghgrs

| i
2@ Yeoosng S-TI1) =20xp




JF R K 4 R R

M%@L«?&z&\ @%%&Mﬁﬂ,ﬁm lf’ﬁéﬂ ;ﬁa
&@@Fﬁi@&;ﬂ% )@’%«.ﬁ%?ﬁz  BRLH AR

oA i, 34 m,@gjgm*
4935

] 1%&"’2&0&”
( Ry=lzoof02) 0. o 5
| [ =s2 T

Sz Zoxpr ®

pR @ﬂ/" /aamﬂ—%

( Ry= (/902 4 "i;o7)ﬂ/

umg= 07

§: | 7&0

AL ETHR RS WIEESEIR O B



b HER B K F I RS

A
Yih: S

&b ﬁ%’ﬂ» i% , /g% m wf ﬂu«m 3 T

A e p «f’fb%” /ﬁmﬁa/ﬁ,a

RGN PR

J

\ - /
()"
o

ToTITS s s e rpnmi_gl G B e i T ettt

AEETER e A A HE SR R0 BT






