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Abstract

In this paper, the focal length of thin convex lens is measured by displacement method and the
calculation method of focal length error is discussed. The measurement error caused by position
judgment of clear image is discussed, and the influence of object distance on focal length mea-
surement error of the lens is analyzed. The accurate range of focal length determination of thin
convex lens is obtained.
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Figure 1. Measuring principle diagram of convex lens by displacement method
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Figure 2. Experimental device for focal length of convex lens measured by displacement method
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Table 1. List of data for lens focal length measurement

= 1. BRERNENHIETIR

I . N N N N =
M mmn KwEE KREE MR MRGE wREE
o 3 L/cm xi/cm X»/cm x3/cm x4/cm d/cm
Ve
1 60.0 29.35 30.17 37.90 38.30 8.34 14.71
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2 61.5 28.71 29.62 41.55 42.15 12.68 14.72
3 63.0 27.90 28.45 43.73 44.05 15.71 14.78
4 64.5 26.99 28.09 45.78 45.98 18.34 14.82
5 66.0 26.60 28.00 47.61 48.21 20.61 14.89
6 67.5 26.50 27.90 49.78 50.18 22.78 14.96
7 69.0 25.92 26.60 50.89 51.11 24.74 15.03
8 70.5 25.30 26.59 53.39 53.79 27.64 14.92
9 72.0 25.00 26.35 55.55 55.85 30.02 14.87
10 73.5 24.92 26.28 57.70 58.10 32.30 14.83
11 75.0 24.55 25.70 59.25 59.65 34.32 14.82
12 76.5 24.35 25.38 62.46 62.66 37.69 14.80
13 78.0 24.20 24.58 62.42 62.86 38.25 14.81
14 79.5 24.17 24.60 64.41 64.89 40.26 14.78
15 81.0 23.95 24.56 66.30 66.54 42.16 14.76
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Figure 3. Relationship between lens focal length and object and screen distance

3. IBRAER S SYIRER L XA

12 PRBEERARYE L 1 VSRR T AR ZE I, A TR 1R 22 5 W 5 ) B (AR OR
&, JFFIRIER 2 B%HE, et dan i 4 Fos, s 4 Bros, wTRAEMTR R B A Y BRI ER RN 4.5 £ 3]
4.7 f Z AR IR ZE B /N o

DOI: 10.12677/app.2019.94019 160 I EEY/BEH


https://doi.org/10.12677/app.2019.94019

L

Table 2. List of relative error and material distance data
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Figure 4. Relation between relative error and object and screen distance

4. AMIRESYFEBHOXR

3. SEWERSHR

KIS AF BRI 3 pron, BT, BEEVEER AR NG KRR A T, 451547 f
6], MEESHSEEONERE, WREB/D, SERE RAAXER, BUSciRa RUISKAE.

K 4 BoRIZ MR Z SRR R . BRI, 15 4.0 75 4.6 £ 18], AT 1R 22 56 4y 0 K T2
Ny AE4.6 £ 5.4 f1E], AXHRZREVIERSG KT IZETE K, 16 4.5 (3] 4.7 f18], MR ZZRU LR R2 B
BUN, SRR R S .

4. &5t

IS T LA I BB AR R Y B STV, S b ol R EREVD SR (] BE 4.0 £ 3 5.4 £, 1A1RG
0.1 fBEATII &, SREG 45 RR W U BE M ER Y 4.5 £ 3 4.7 £ 18], FXHRZBUCECFR BBV, W DRI
0f (SR8 45

M SR SRR ZE M AL BTV, W DMES G S0 SR 2 S B AR B SEIG (R, BE— 2P TR
NIFTBE BT PRSI I, kA A B BRI MBI R R Dot A TR ZE R, IR ZE AR I R
PR SR IMERESE, B IR R I SEIG A RE, XX TR 0 2 o1 A B R e IR Ho s, KR
LSRR ITIFIERBIE AR, o EA RS

DOI: 10.12677/app.2019.94019 161 I EEY/BEH


https://doi.org/10.12677/app.2019.94019

ot 25

SE MK

(1] KRB e EAR M. dbat: JERTE TR H AL, 1996: 116-122.

[2] fR75, Kigk, 2. BOGHGER AR & Ieme K H A XS]], WHESE, 2011, 31(11): 22-24.
[3] &EmoE, e, oo, & MR RN ERKAFE SRR AEED]. JESES R, 2009, 2(6): 502-507.
[4] Ez=0, 2838, ME. iR mESEENEIRZER R[] PIEEHR, 2001(3): 24-25.
[5] Ez=0, XM, 55 BEEMURDT RN ERZ R [I]. YIS TR, 2016, 26(3): 45-48.

(6] Ez=bl JUAEEESER T — B SR HEIS R TR, YHLEE], 2002(5): 23-24.

[7] WS, R, MBS AENE AR R]. KREYRLSLG, 2014(1): 49-51.

[8] Z&fh, skin#d, 5. HIEBAEFENE AR [I]. KEYBESLLEE, 2014, 27(1): 34-36.

[9] Z&fh, X, 5. EIESAEFENE AT T]. WELTRER, 2014, 34(7): 27-29.

[10] SHAEFE, MFFe. WHE R RUR g L ER T [J]. RS, 2010, 23(4): 40-42.

[11] BE . <EHAEENE L P 5 G, KPS, 2011, 24(4): 29-30.

Hans X
PR R R

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
N FIRHESESE: [ISSN], FAWIT] ISSN: 2160-7567, RIAE i)
2. FTHFHIM B T http:/cnki.net/
Ao« B BRSCHEREE” BEN, HINSCEbRE, BRI

hEE S http://www.hanspub.org/Submission.aspx
HATIMEHS : app@hanspub.org

DOI: 10.12677/app.2019.94019 162 I EEY/BEH


https://doi.org/10.12677/app.2019.94019
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:app@hanspub.org

	Analysis of Optimal Position for Measuring Focal Length of Convex Lens by Displacement Method
	Abstract
	Keywords
	位移法测量透镜焦距的最佳位置分析
	摘  要
	关键词
	1. 引言
	2. 位移法测量薄透镜焦距
	2.1. 基本原理
	2.2. 测量方法
	2.3. 测量数据及数据处理

	3. 实验结果分析
	4. 结论
	参考文献

