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T6MTAT 

5ii- d^ing tfti nghifm trong d<^ hgc Vgt li la mpt trong nhOng phuang phdp hiiu qua dk kich 
thwh s\e hung thu hpc tt^ ciia hoc sinh. Trong ca hpc, cdc thi nghidm dfnh lupng Id rdt cin thiit di 
giap hpc sinh hiiu rd cdc dfnh lu$t ca hpc. Bdi viit ndy di cgp vi^c su dvng cdm biin chuyen dpng 
GolMotion kit n6i n^ tinh di thifc hi4n Idy s6 li^u dSi vai m^t s6 thi nghidm thye a chucmg "Cdc 
dinh lu0 bdo todn " trong chuang trinh V^t li 10 di ndng cao hi^u qud dqy hpc. 

Tk khdm cim biln chi^en dpng, cdc ̂ nh lu$t Mo to^, thi nghiem v$t If. 

ABSTRACT 

Applying nuttion sensor Go fMotion 
in teaching "conservation laws" chapter oflSf' grade Physics 

In-class physics experiments have proved to be an effective way to engage students in 
meaningfiil learning. Quantitative experiments are also important for students to understand the 
fimdamental laws of mechanics. In this article, we discuss the use of motion sensor "GolMotion" 
connected to computer in conducting experiments in tla "Conservation laws" chtqjter ofW^ grade 
Physics. 

Keywords: motion sensor, conservation laws, in-class physics experiment. 

1. D$tv4ndl 

Ca hgc \k hpc ph4n gan gui mk hpc sinh (HS) dugrc tilp cSn diu tien trong chuong 
trinh V^ II trung hpc ph6 thong (THPT). Vi v|iy, dl hpc suih hilu va co nilm tin xfic th\rc 
vl cdc cdc dinh lu^t v$t li trong ca hpc thi vifc t h ^ hifn thi nghifm dinh lupng la r^t can 
thiet. Tuy n h i ^ hifn t^ vifc tiln hdnh cdc thi nghifm co hpc mang tfnh dinh lupng trong 
gidng d^y c6n h^n chl, nhdt Id vl vifc thu nh$n vd xî  If s6 lifu cdc d^ lupng nhu vi tri, 
v§n t6c, gia t6c. Cdc M nghifm hifn cd 6 cdc trudng THPT chu ylu sii dyng mdy gd nhip, 
c6ng quang difn n€n g$p phdi trd ng^i nhu d$ chfnh xdc chua cao, t6n nhilu thoi gian thu 
th|^ vd xiJr 11 s6 lifu, kich t h i ^ b$ thf nghifm cong kinh... i)h gidi quylt dupc vdn dl d6 
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cung nhu dap ling nhu cau doi moi phucmg phdp day hpc, thi viec sur dung cam biln 
chuyen dong ket n6i vai may vi tinh la mpt giai phdp dang quan tam. Giao vien (GV) co 

the sir dung cam bien de thiet ke cac thi nghifm ho trp bai day nhdm tao s\r hung thii va 
phat huy tinh tich cue cua hpc sinh trong qua trinh hpc tap. 

Bai viet nay de cap cac van de: (1) giai thieu cam biln chuyin dpng GolMotion cua 
hang Vernier va nhimg mi diem ciia cam bien nay ung d\mg vao day hpc; (2) nhung thi 
nghiem ca hpc co the xay dung ket hap cam bien nay trong chuang "Cac dinh luat bdo 
toan"; (3) kha nang ung dung cac thi nghiem nay trong day hpc. 

2. Gioi thifu cam bien chuyen dpng GolMotion va vifc ung dung vdo d^y hpc V t̂ 
Ii THPT 

2.1. Gi&ithieu 

t 
Hinh 1. Cdm bien chuyen dong GolMotion cua hdng Vernier 

Cam bien chuyen dpng dung de xac djnh vj tri, v|in t6c, gia t6c cua cac doi tugng 
chuyen dong. 

Tryc xoay (1) de dieu chinh huong d4u do cua cam biSn. 
Cong USB (2) cho phep kSt noi true tiep voi may tinh ma khong cin thiSt bi tucmg 

thich, gop phan dem gian hoa vi$c thiet lap thi nghi$m. Cac dii li$u thi nghiem dugc thu 
nhan va xir H bang phan mhm Logger pro 3.5.0. 

Niit gat (3) de dieu chinh cam bifa phii hop vcti d6i tuong can do: xe chuyin dpng, 
vat roi hoac nguoi chuydn dpng. 

2.2. Nguyen tic ho ft dpng 

Cam bien phat song sieu am hinh n6n vcri goc 6 dinh tir 15° den 20°. S6ng am dupc 
truyen di trong moi trucmg nuoc voi v$n t6c co 1500m/s, trong chit rin khoang 5000ni/s, 
con trong khong khi khoang 343m/s. Song phat ra gSp doi tupng chuySn dpng cin khao sit 
se bi phan xa tro lai. Dau do cam biSn se ghi nhan song phan xa. Nlu mpt cam biSn phat ra 
dong thai cac song sieu am va thu \h cac song phan xa, thi co thS do dupc khoang thiri 
gian til liic phat di toi luc thu ve, tir do co thS xac dinh dupc quang duong ma song da di 
chuyen. Quang duong di chuyin cua song bang 2 lin khoang each tir cam biln toi vat khao 
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sdt, theo hudng phdt ct^ s6ng. Do d6, khodng cdch tî  cdm biln tai vdt khao sdt se dupc 

tfnh theo nguy6n li TOF (time of flight): s = v x - v a i v = 343ni/s Id v|in tSc truyln dm 

trong khong khi. D ^ vdo do, cdm biln s6 ghi nhdn thM diem va vi tri tuang tjng cua vdt. 

D6i tupng do Cdm 
bien 

Mdy vi tfnh c6 phin 
mIm xCr U s6 lifu 

Hiln thi 1̂ ^ qud 
16n mdn hinh 

Hinh 2. Sa do ghep ndi cdm bien GolMotion vol mdy tinh de khdo sdt chuyin dpng 

2.3. Vu iUim cua c&m bien cht^en ^ng GolMotion va phan mem twang &ng trong 

vi^c ung d^ng vao giang dgy 

4- vi c&u tgo 
clu t ^ nho gpn, dl sut dyng vd khd linh ddng; 
Chuc ndng tî  dpng dilu chinh nhif t dp gitjp han chl dnh hudng cua nhiet d$ din kit 

qud thf nghi^; 

Cdm biln co thi dupc c6 dinh vao bdn ghi hodc gid d& nhdm gidm tdc dpng ben 

ngodi din kit qud thu dupc. 

4 VichUvn&ng 
Thu nhan dS lifu nhanh, d6 chfnh xdc cao, vd lupng d& lifu I6n. 
Phan mIm kit hpp (Logger Pro ho?u; Logger Lite) ho tn? ghi nhdn dii lifu, kit hpp 

xu If sd lifu vd bilu dien thdnh cdc d6 thi (x,t) (v,t) (a,t). 
Phan mIm c6n cung cap nhieu cdng cy dl phan tich kit qud thi nghifm nhu: Dl xdc 

dinh so lifu thi nghifm tai m^t thai dilm bdt ki ta su dvmg chiic ndng :^*'Examine"; dl xdc 
dinh gid tri Ion ohlt, nho nhat hay trung binh trong mpt khodng th6i gian ndo do ta co churc 
ndng tf "Statistics"; dl xdc dinh dupc dgng cua do thi ta diing cong cy ^"Curve fit"; vd 
m t̂ so ch^c ndng khac. 

4- vi Ung dung trong day hpc 

Khi tiep edn chuang cac <finh lugt bdo todn, HS da phan dupc hudng dan suy lu$n 
cdc dinh luat tir If thuylt, hilm khi dupc ki€m chtog cdc dinh Iu$t ndy bdng s6 lifu hodc 
neu c6 thi thf nghifm kiem chung thuang co tinh chdt dinh tinh. 

Vi dy. HS dupc thye hifn thf nghifm kiem chui^ dinh lugt bdo todn d$ng lupng, 
trong trudng hpp va chgm mran cOa m^t hf kin gom hai vgt tuong tdc, trong do mpt v|t 
ban dau dimg yen. Thf nghifm dupc thye hifn bdng cdch dung b$ rung difn dl xdc dinh 
qudng dudng md v$t di dupc trong nhung khodng thdi gian bdng nhau. Tir do, hpc sinh xdc 
dinh dupc chuyen ̂ i ^ ciia vat la chuyin dpng diu vd suy ra dupc van tdc cua vat trudc vd 
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sau va ch?m: v, = -— v4v[ = — . Tlnrc hi$n tinh dOng lupng ciia h$ trudc v4 sau va ch^m, 
at At 

ta sS kilm chung di^ic djnh lu|lt. Tuy nhito, khi siJt dvng b$ rung d i ^ ma sit gi&a bang 

giiy vdi cic bp p h ^ cOa bp rung di$n, ket hpp bang giiy khfing that sif thing s6 g4y ra sai 

s6 ddng kl cho thi nghidm. 

M$t cdch khde, HS c6 thi kilm chiing djnh lu$t bdo todn d$ng lupng m$t cdch djnh 

tinh bang b$ thi nghidm xe dOng Ivc. Trong trudng hpp h^ hai v$t tuong tdc tr6n mpt mdng 

thing nim ngang ma sit kh6ng ddng kl, sau tuong tdc hai xe chuyin d^ng gin nhu diu. Ta 

c<5 thi biln dli vi§c kilm chiing bilu thiic; m,V|+mjV; =m|V|+nijv; thdnh bilu thiic; 

m,S| + ffijij = nijS; + ntjS'^. 

Ta thiy ring, vi^c t l chirc thi nghipm ca hpc trong chucmg cdc dinh lt4t bdo todn c6n 

nhilu khd khdn; Ton nhilu thdi gian thu th$p vd xii li s6 li$u, d$ chinh xdc edn nhilu h p 

chl, thi nghidm chi mang tinh chit dinh tinh (nghe, nhin) chiir chua cd s6 lipu chinh xdc. 

Thay vdo dd, khi sii dyng cdm biln, GV cd thi thilt k l cdc thi nghi$m th\ic kit hpp cdm 

biln GolMotion kit hpp phin mIm Logger Pro dupc cdi d|t trSn mdy tinh dl khdo sdt ho$c 

kilm ch&ig cdc dinh lu^t bdo todn thdng qua d(t li^u vd d l thi m$t cdch djnh lupng r9 

rdng. 

3. NhOng t u nghifm cor hf c kit btfp c i m biln GolMotion 

3.1. TM nghifm khio sdt/kiim chimg djnh luft bao toin dpng lirgng 

Dyng Of thi nghidm; 

Hai cdm biln GolMotion, phin mIm Logger Pro 3.5; 

Mdng trupt ma sit khong ddng kl, hai xe ddng l^c 500g, c ic thanh n?tag 500g. 

* Thi nghifm va chgm mim 

D$t hai diu xe c6 bdng dinh doi di$n nhau. Cho xe 1 chuyin dpng v l phia xe 2 vd va 

cl^im vdi xe 2 dang diing yen. Sau dd hai xe dinh vdo nliau vd cung chuyin d^ng trSn 

ming. DJt mpt cdm biln d mdt diu dl thu n h ^ dtt li^u. GV thilt l|ip chuong trinh Logger 

Pro dl hiln thi dong thdi xiir li cdc da li^u: thdi dilm, vi tri, v |n t ic. 

XelAingftn ft; 

Hinh 3. Sa do bd tri thi nghifm va chant mim giUa hai xe cd bdng dinh 
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Hinh4. GV thiec hi4n thi nghi$m va ch^n mem, biiu dien ket qud ket hap video 

SIstMici fbn Latest I V«n t ic 
min: 0.4962 at 1.000 max: 0.5218 at 0. 
mem: 0.S150 median: 0.5174 
Bid. dev: 0 0085541 samptes: 7 

Latest I V|n tie -
min: 0.2352 at 1 450 max: 0.2875 at 1.100' 
mean: 0.2462 median: 0 2426 
std. dev: 0.016813 « 

Thdi gian (s) 

Hinh 5. Do thi vgn tdc - thoi gian ciia h? hai xe trudc vd sau va chgm mem 

Theo Hinh 5 nh§n thdy, xe thii nhit ban diu chuyin dpng nhanh dan, sau d6 chuyin 
dfng thdng diu trong khodng tu 0,7s din 1,0s. Y)i xdc dinh v$n t6c ban ddu cua xe 1, GV 
sii dyng ch6c ndng ^"Statistics" dl xdc djnh gid tri vgn t6c trung binh trong dogn xe 
chuyin dpng thdng diu. Sau do xe thi5r nhdt va chgm vao xe thii hai cimg chuyen dong. Ta 
xdc dinh v$n t6c ciia hf sau tuong tdc bdng cdch sii dvmg chiic ndng ^"Statistics" de c6 
v ^ tic trung binh trong viing hai xe ciing chuyin d$ng diu (tu 1,10s din 1,45s). 

Chiing tdi th r̂c hifn thu th^p s6 lifu it nhit 3 1^, ddng thai thay doi vdn t6c dau va 
thay ddi kh6i lupng ctia m3i xe. 

Bang L KhSi Iwng vd v^n tdc cua hai xe tru&c vd sau va chgm 

Lin 

1 

2 

3 

mi 

(kg) 

0,510 

1,010 

0,510 

VSn tic dau 
Vl (m/s) 

0,515 

0,354 

0,464 

V|n tic sau 

v'l (m/s) 

0,248 

0,228 

0,151 

mj 

(kg) 

0,510 

0,510 

1,010 

V|n tic diu 

V2 (m/s) 

0 

0 

0 

V^n tic sau 

V2 (m/s) 

0,248 

0,228 

0,151 

59 



TRVOlG •»< HQC l ir rH«B TP HO E l l BIHH 

KHOAHOC 

Bing 2. Dpng lu(mg cua 

Lin 

1 

2 

3 

Tnrdc va clif m 

Pi 
(kg.m/s) 

0,200 

0,358 

0,237 

Vl 

(kg.m/s) 

0 

0 

0 

P(h$) 

(kg.m/s) 

0,262 

0,358 

0,237 

Tanl4.s6ia017)!5S^9 

Iĵ  hai xe trudc vd setu va chgm 

Sau va ch^m 

P'l 
(kg.m/s) 

0,126 

0,230 

0,077 

p'l 

(kg.ni/s) 

0,126 

0,116 

0,153 

P'(h?) 

(kg.m/s) 

0,252 

0,347 

0,230 

Tilf 

t. 
P 

96,1% 

96,7% 

97,0% 

HS theo ddi thi nghidm, ghi nli$n sd lipu, cd thi t̂ r xii li vd nh$n x̂ t de nit ra kit 
ludn; dpng luftng cita hf trudc vd sau va chgm dugc giS khong ddi. Bin c?nh dd, GV edn 
cd thi kit hpp cho HS klido sdt ddng ndng ciia h$ hai xe. 

Bing 3. B$ng ndng cua hf hai xe trudc vd sau va chgm 

Lin 

1 

2 

3 

Tnrdrc va ch;m 

Wa,(J) 

0,0574 

0,0633 

0,0549 

Wa2(J) 

0 

0 

0 

W4(h$)(J) 

0,0574 

0,0633 

0,0549 

Sau va ch^m 

W'«,(J) 

0,0130 

0,0263 

0,0058 

W'd2(J) 

0,0130 

0,0263 

0,0058 

W,(h$)(J) 

0,0260 

0,0395 

0,0173 

Till 

ill 

47,7% 

62,4% 

31,6% 

HS cd the nit ra ket ludn, tiong va eham mim, tuy ddng lupng ciia h| bdo todn nhung 
d$ng ndng c&a hp khdng bdo todn do ndng lupng mit mat chuyin hda thdnh nhi|t, tilng 
in... trong qud trinh va ch^m. 

4 Thi nghidm va chgm din hdi 
+ Thi nghifm 1. Xe 1 chuyen dgng va ch^m vdi xe 2 ditngyen. Theo li thuylt, sau va 

ch^, xe 1 diing yen, xe 2 chuyin dpng vdi tic dd bing tic dp diu cua xe 1. 

Kmh 6. Sa di bo tri thi nghifm va chgm ddn hoi giUa hai xe ciing khdi lugrng 
trong truang hgp xe dang chuyin dgng tdi va chgm vdi xe dang dung yen 
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Hinh 7. Dd thi vdn tdc - thai gian cua he hai xe truac vd sau va chgm dim hdi 

Dua vao Hinh 7. HS de dang nhan thay, duong bieu dien a tren la ciia xe ban dau 

chuyen dong, con duong bieu dien phia duoi la cua xe ban dau diing yen. Tren do thi, GV 

va HS deu co the thay duac ket qua thi nghiem phu hgp voi li thuyet. GV co the thay doi 

khoi lu(7ng cua hai xe va tiep tuc thijc hien thi nghiem khao sat. 

+ Thi nghiem 2. Hai xe dong lire cimg khdi lugng, ban dau dung yen., sau tucmg tac 

chiing chuyen dpng ngupc chieu nhau. Theo li thuyet, hai xe s6 chuyen dpng voi cung 

mot toe do nhimg nguoc chieu nhau. 

Hinh 8. Sa do ho tri thi nghiem va chgm ddn hoi 

giira hai xe cung khoi luang va han ddu deu dang dung yen 

Tnr6-c va chain 

Wnh 9. Do thi vein loc th<n gian cua hai xe 

trong vu eham ddn hot hat xe cimg khdi Immg han cidu dimg ven 
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Vdi thi nghipm ndy, GV cd the day HS djnh lu$t bdo todn dpng lupng trudc, sau dd 
cho HS i\f dodn d̂ ng dd thj sg thu dupc khi va c h ^ mim cOng khdi lupng vd khi khde 
khii lupng vdi nhau. Tiln trinh ndy sS giiip HS vdn dvmg kiln thiic i& hpc vd giiip HS phdt 
triln khd ndng dpe dl thi bilu diln chuyin ddng. 

Mdt cdch khde, GV cd thi tĥ rc hi|n thi nghidm va chgm mim vd ddn hii sau khi d̂ y 
cho HS khdi ni$m dpng lupng. Dvra vdo dl th) vd so lipu HS sS cd nhiing suy dodn ban diu 
vl n$i dung djnh lu|lt bdo todn d$ng lupng vd GV cd thi cdng co cho HS sau dd bdng 
chiing minh U thuylt. Ddy ciing Id mpt cdch djnh hudng HS tun hilu tri thiic theo con 
dudng khoa hpc. 
3.2. Thi nghifm khio sdt gSc thi ning 

Vdi s^ ho try thilt l$p vj tri ehpn glc thi ndng cda phin mim Logger pro 3.5.0, GV 
cd thi khdo sat thi ndng cua v$t roi tvr do dli vdi cdc goc thi ndng dupc ehpn mpt cdch 
linh ho^. Luu y ddi vdi cdm biln ndy, khi d|t m$t cua cdm biln hudng Ign trin thi chilu 
duong sS hudng lin; edn khi ta bo tri cdm biln trin cao mdt cdm biln hudng xuIng thi 
chilu duong Id chilu tCi mdt cdm biln hudng xuIng dit. 

Hinh 10. Sa do bo tri thi nghifm khdo sdt gdc thi ndng 
Chung tdi sii dung mdt cdm biln vd mpt trdi banh dl khdo sat Dl ehpn glc thi ndng, 

ta nhip td hpp phhn "Ctrl+0". Thilt ldp hdm thi nang bdng cdch chon "Data" nhip ehpn 
"New Calculated column". Hdm thi ndng: "T=m*g*"vj tri". 

M " " ~ 

Hinh 11. Do thi biiu dien vifc chgn gdc the ndng 
tgi Vf tri cdch mat ddt mgt dogn h va sd lifu tuang ung thu dugc khi thd vgt lir dg cao h'>h 

62 



Tivttie • ) ! HOC itf Pii«ii rr HO CHI IINH 

KHOAHOC IJ Hii Ag Ngin vi ^k 

6 Hinh 11, dvra vdo dl thj kit hpp vdi bdng so lipu, GV ylu eiu HS md td chuyin 

dpng cia v|t, hojc ngupc lai GV cd thi kit hpp vdi vi|c quay video va diing phin mim 

phdn tich video dl HS v6 do thj chuyin dpng cua vdt. 

3.3. Thi nghi$m Uim chUng ̂ h luft bio toin ca ning 

Doi vdi djnh luat bdo todn co ndng trong trudng hpp v^t chju tdc dyng cua trpng Ivic, 
GV cd thi khdo sdt chuyin dpng roi tvr do cua mpt qud bdng hay dao ddng ciia con lie don. 
Bing svr hi trp thilt ldp hdm ddng ndng, thi ndng, co ndng cua phdn mim Logger Pro 
3.5.0, GV si dupc mdt dl thj bilu diln cd ba hdm ndy theo thdi gian. Dvra vdo dl thj cQng 
nhu sl lipu thu nhdn, GV cung HS sl nghi|m dupc hodc kilm chiing dupe djnh ludt bdo 
todn CO ndng. GV thilt lap hdm ndng lupng bing cdch ehpn "Data" nhip ehpn "New 
calculated column". Khi thvrc hipn cdc thi nghi|m, GV cin lim ehpn glc thi ndng phii hpp 
vdi mvic dich thi nghi|m. 

4> TM nghi$m v§t trai tif do 

GV chi cin su d\mg mdt cam biln dl khdo sat cdc d?ng ndng lupng cua v t̂ roi tvr do. 
Thi nghi|m dupc bl tri theo Hhih 11. Trudc khi thu thap d* Ii|u. GV cin ehpn goc thi 
ndng t?i mjt dit bdng cdch nhin to hpp phim "Ctrl+0". Luu ^ trong thi nghi|m ndy, GV sl 
phdi thilt ldp cdc hdm ddng ndng, thi ndng vd co ndng bing cdch nhip chu$t vdo "Data" 
ehpn "New calculated column". 

Hinh 12. Man hinh hiSn thi kit qud thi nghifm khdo sdt ca ndng cua vgt roi ttf tio: ben trdi 
id eOe li^u vi dgng ndng, the ndng vd ca ndng cita vdt; ben pftdi id do thi bieu dien dgng 

ndng, the ndng vd ca ndng 
Dvia vdo sl li|u ciing nhu dl thj bilu diln d Hinh 12, HS cd thi n h ^ xdt dupc svr 

chuyin hda ndng lirpng giOa ddng ndng vd thi ndng cQng nhu HS sl cd thi xii 11 so li$u dl 
nh@n xit tinh chit bdo todn co ndng eiia vdt. 
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Bang 4. Bdng xir li sS li^u ca ndng cita vdt rai ttf do 

Lin do 

1 

2 

3 

4 

5 

Dpng ndng (J) 

0,018 

0,326 

1,140 

1,706 

2,343 

Thi ndng (J) 

3,839 

3,526 

2,729 

2,139 

1,440 

Gid trj trung binh: 

Sai sl trung binh: 

Sai so tuong doi: 

Co ndng(J) 

3,857 

3,852 

3,869 

3,845 

3,783 

W = 3,8412 

Air=0,0232 

e=^ .100%=0 ,61% 

55-69 

Vi|c xii li sl lilu ndy rIn luypn cho HS ki ndng thvtc nghipm, dong thdi cung khdng 
djnh dupc tilth ddng ddn ciia djnh ludt. Dii thi nghi|m trong thvic tl nIn van edn sai so 
nhimg mdc dd sai sl bl cd thi chip nhdn dupc. 

4 Thi nghidm con lie dan: 

Mvic dich thi nghi|m Id khdo sdt svr chuyin hda giiia ddng ndng vd thi ndng ciing nhu 
sir bdo todn eo ndng ciia con lie don. Trong thi nghipm ndy, GV cin dting m$t cdm biln dl 
khdo sdt chuyin ddng cua con lie don khi nd dao dpng qua lai quanh vj tri edn bdng. 

Hinh.13. Sa do thi nghiem khdo sdt ca ndng cua con Idc dan 

De khdo sdt, GV cin thilt l̂ p hdm ddng ndng, thi ndng vd co ndng thdng qua dii li|u 
ve vj tri vd van tic md cam biln do dupc. Khi thvrc hi$n thi nghi|m, ein ehpn gdc thi ndng 
tai vj tri vdt can bdng dl vj tri cua vat ma cam biln thu dupc cOng ehinh la 11 dp cua v?t. 
Sau khi thvrc hi$n thi nghi|m, GV sl thu dupc hinh anh dl thj cy thi. Dvra vdo dd, GV cd 
the kilm chiing dupc dinh luat bdo toan co ndng bdo todn khi vdt chju tdc dvmg cua tipng 
Ivrc. 
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Htnh 14. Mdn hinh hien thi kit qud thi nghidm con lac dan: do thf phia trin bieu diin vi tri 
vd v ^ toe theo thdi gian; do thf phia du&i bieu dien dgng nang, the ndng vd ca ndng cua 
con lac dan 

Bdng 5. Bdng xu li s6 li$u dgng ndng, thi ndng, ca ndng cua con Idc dan 
Linda 

1 
2 
3 
4 « 
5 

DOug ning (J) 
0,00019 
0,00017 
0,00015 
0,00024 
0,00015 

Thi ndng(J) 
0,00026 
0,00030 
0,00030 
0,00020 
0,00030 

Gid trj tnmg binh: 

Sai sl trung binh; 

Sai so titong dli: 

Ca'niing(J) 
0,00045 
0,00047 
0,00045 
0,00044 
0,00045 

W =0,000452 

AM'=0,000007 

6=^.100%=1,5% 

4» Th{ nghidm laim ch&ng ̂ A lu^t bdo todn cff ndng doi v&i con l&c Id xo 

Thi nghifm nky chi c ^ d^g mft c ^ biln dl khao s^ chuyin dpng cua con iSc 16 
xo khi n6 dao d$ng qua l̂ i quanh vl trf cSn b9ng. 

it 
Hinh 15. Sa do bd tri thi nghiem con idc Id xo thdng dung 
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(a) 

(b) 

— „,« 

F 0 1 2 3 4 5 

(c) 

Hinh 17. Dd thi biiu diin (a) dgng ndng, (b) the ndng vd (c) ca ndng 
theo thdi gian cita con idc Id xo 

Dl thj minh hpa rd rdng cho svr biln doi dilu hda eiia ddng ndng vd thi ndng. Dde bipt, 
khi bilu diln trin eiing ra|t he trvic tpa dp thi HS de ddng nli|n thiy dupc svt chuyin lida qua 
Ijii giiia ddng ndng vd thi ndng; IChi ddng ndng tdng thi thi ndng gidm vd ngupc 1^; khi dpng 
ndng cvrc tilu tiii tfal ndng cvrc dai vd ngupc lai. Ben c ^ dd dd thj eo ndng cda con lie Id xo 
ciing dd eho thay tinh chit bao todn ciia vdt dudi tdc dvmg ciia Ivrc ddn hoi. 
4. Djnh hudng van dung thi nghifm vdo d ŷ hpc 

Khi sit dyng cdm biln chuyin ddng kit hpp thi nghipm thvic, HS cd thi trvrc tilp 
tham gia vdo 1dm thi nghi|m dl kilm chiing nhfing kien thiic ma HS dd hpc h o ^ sii dyng 
kit dyng kit qud thi nghidm dl nit ra kiln thiic cin hpc. HS. dupc cdng cl them nhilu ki 
ndng, dde bipt Id ki ndng dpe do thj. Ddy la mdt ki ndng khd quan trpng, tuy nhiln d trudng 
phi thdng HS van chua dupc rIn luypn nhieu. Rat nhieu HS d trudng phi thdng g^p khd 
khdn trong vi?c doc hilu dl thj. Sii dyng thi nghipm thvrc kit hpp cdm biln vd phin mim 
xd li Id mpt each hi|u qud giiip HS hilu dupc y nghia cda dd thj. Dong thdi, HS edn rIn 
luy?n tu duy trong vipc thilt kl thi nghifm dl khdo sdt hodc kilm chiing kiln thiic. Thdng 
qua vipc trd ldi cdc cdu hdi md hpc sinh se gap phdi khi thilt kl vd tiln hdnh thi nghifm, 
giiip HS vdn dyng dupe cdc kiln thiic va hiiu sau hon vl ban chit vat H eua chuong ndy. 
GV eOng co thi t l chiic hoat dpng day hpc theo cdc phuang phap mdi nhu: Day hpc nlu 
van de, day hpc du an, xay dvmg bdi todn ngupc... dl kich thich hoat dpng hpe tap ciing 
giing nhu tinh sang tao cua HS trong vifc xdy dvmg thi nghifm di kiim ehilng, nit ra dinh 
ludt tit thi nghifm vd ling dyng thye tiln. 
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Bk vifc thvrc hifn thi nghifm diing cdm biln kit nli vdi may tinh d t̂ hifu qua eao, 
GV cin chuin bj, nghiin eiiu cin th$n vd thilt kl cdc ho^ dfng thi nghifm sao cho phu 
hpp vdi dde thii cda HS. 

Budc I; Xdc djnh mye tilu ciia thi nghifm. 
Budc 2: Chpn cdc thilt bj vd bl tri thi nghifm, dvr dodn kit qud thu th$p dupc bdng 

cdch phdc thdo dl thj thu dupe. 
Budc 3: Kit nli trvn; tilp cdm biln vdi may vi tinh bdng cdp USB. Khdi d$ng 

chuong trinh Logger Pro, thilt Ifp cdc sl lifu cin bilu thj trin giao difn chuang trinh. 
Budc 4: Tiln hdnh thi ngtiifm, dilu chinh thdi gian thu th$p dii lifu trong pliin "data 

colection" d mye "Length" vd "Samplmg rate" nhip ehupt vdo mit "Collect" dl thu thdp sl 
lifu. Trong trudng hpp mudn dimg vifc thu thdp sl lifu nhip chuft vdo "Stop" 

Budc 5: Phdn tich kit qud thi nghifm dya vdo dl thj thu dupc. 

Vldfu Khdo sdt djnh ludt bdo todn co ndng khi vdt chju tdc dyng cua Ivrc ddn hii. 

Budc 1. Xdc djnh mvic tilu 

Xdy dvmg dinh ludt bao todn eo ndng trong trudng hpp vdt chju tdc dyng ciia Ivic ddn 
hii bdng khdo sdt dl thj cua dpng ndng, thi ndng vd co ndng nhd cdc sd lifu vl tpa df, v$n 
tic, gia tic md cdm biln thu dupc. Con Ide Id xo ed khii lupng m, chuyin ddng vdi v§n 

tic v thi ed ddng ndng: K = —^ vd thi ndng ddn hii: T = — . 

Budc 2. Thilt bj va bl tri thi nghifm 

Dyng cy thi nghifm gim Id xo cd dp cdng nhd (3-10 N/m); bp gid dd; cdc qud ndng 
cd khdi lupng 30g-100g; cdm biln chuyin dpng; vd mdy vi tinh. GV cd thi thvrc hifn mpt 
trong hai hudng gidng day: Hudng thii nhit la td thi nghifm suy ra djnh luat hodc hudng 
thii hai Id tir djnh ludt Idm thi nghifm dl kilm chiing. 

Theo djnh hudng thil nhit, HS sl tiln hdnh phdc thdo dl thj vj tri theo thdi gian vd 
vfn toe theo thdi gian ciia con lie Id xo dao dfng len xuong trong mpt chu ki. Trin bdng 
phdc thdo (x,t) vd (v,t), vl dl thj cia dpng ndng, thi ndng vd co ndng theo thdi gian trin 
cCmg mft dd thj. 

Theo djnh hudng thil hai, HS iH bilt dupc co ndng Id dai lupng bdo todn nIn dl thj 
cda CO ndng sS Id dudng thing. HS dy dodn do thj ciia dfng ndng vd thi ndng theo thdi 
gian nhd sy chuyin hda giiia ddng ndng vd the ndng cua con lie Id xo trong mpt chu ki 
chuyin dfng. 

Budc 3. Thiet ldp kit nli 

GV xdy dvmg hdm dfng ndng, thi ndng, co ndng bing cdch chpn "data", nhip ehpn 
"new caculated eolunm". Di hiln thj cdc ham nay trin cCing mpt dl thj, ta nhip douple 
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click vdo do thj trin mdn hinh va chpn "graph options"-> "axes options"-> click chpn hdm 
ddng ndng, thi ndng, co ndng. 

• Birdc 4. Tiln hdnh thi nghifm 

Dilu chinh thdi gian thu th^p dO lifu trong phin "data colection" d mye "length" 
bdng 5 s vd "samplmg rate"= 40 samples/second. Chpn goc thi ndng bdng vifc nhin t l hpp 
phim "Ctrl+0" thi vj tri cda qua ndng chinh Id li dp cda nd. Cho con lie dao dpng; khi thiy 
con lie dd dao ddng In djnh thi nhip ehuOt vdo ndt "collect" dl thu thdp sl lifu. 

Birdc 5. So sdnh do thj thu dupe tii thvic t l vd dl thj md ta dd dy dodn trade dd. Nlu 
ddng thi djnh lu$t cua ta dupc nghifm diing. Nlu sai Ifch thi ta kilm tra lai cdc thao tdc 
1dm thi nghifm; vj tri eiia cdm biln. 

Do cdm biln khdng thi tuyf t dli djnh vj dupc dli tupng ndo Id dli tupng md ta cin 
khdo sdt nIn khi tiln hdnh bl tri thi nghifm, gido viln phdi ddt v$t cin khdo sdt trong ph|m 
vi hinh ndn cua sdng silu dm phdt ra. Bin c^nh dd, cin ddm bdo v$t ndm cdch cdm biln tii 
thilu 15cm vd tii da Id 6m, vi trong p h ^ vj ndy thi cdm biln mdi thu dupc sd lifu ehinh 
xdc. Trong qud trinh thvic hifn thi nghifm GV cin lim y nhilu ylu t l dl ddm bdo thi 
nghifm dupc chinh xdc nhu: 

Ddm bdo trong khodng cdch giiia cdm biln vd doi tupng cin do khdng cd v^ gay 
nhieu. 

Kilm tra d$ l>dng phing trin bl mdt ciia bdn ghi hodc noi ddt cdm biln. Neu khdng 
bing phdng, tbi hifu thu dupc ed thi khdng chinh xdc ho$c cdm biln sl thu Ifch tin hifu 
cua dli tupng cin do. Klii cdm biln thu th$p sl lifu cin trdnh vifc tdc dpng vdo noi ddt 
cdm biln dl gidm nmg Idc. 

Kilm tra bl mdt cua dli tupng cin khdo sdt Id bdng phdng hay gl ghi. Nlu bl m$t 
go ghe thi sdng phdn X9 ma cdm biln thu dupc sl biln dpng. Neu phdi Idm vifc vdi dli 
tupng ndy thi nIn gin thim mdt tim chdn trin dli tupng va l>o tri cdm biln thu tin tiif u cda 
tim chdn ndy thi tin hifu md cdm biln thu dupc cdng chinh Id cda dli tupng md ta cin 
khdo sdt, nhung on djnh vd chinh xdc hon. 

Chii ^ dli tupng cin do dl Ivia ehpn chl dp eiia cdm biln phd hpp bdng cdch diiu 
chhih nut gat trin cdm biln. Bin c^nh dd, GV cin dilu chmh toe dO thu thdp dit lifu vd 
thdi gian thu thap dd: lifu mpt cdch linh ddng dl phd hpp vdi thi nghifm khdo sdt nhdm thu 
dupc kit qud chinh xdc. 

Doi vdi thi nghifm kilm chdng djnh lu|it bdo todn co ndng cda vdt chju tdc dyng ciia 
lyc thi, GV cin phdi ehpn glc thi ndng dl vj tri md thu dupc chinh Id li dp cua vjt Sau 
mli lin Idm thi nghifm, GV phdi chpn 1^ glc thi ndng vd kilm tra 1^ vj tri cua cdm biln 
so vdi vat dl ddm bdo khdng bj Ifch so vdi ban dau. Khi tien hdnh thi nghifm, thao tdc cin 
cin than, nhp nhdng dl dli tupng khdng bj Ifch khdi pham vi sdng hinh ndn. 
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Vid^: Khi tii\ic hifn thi nghifm kilm chiing dinh luat b ^ toan ca n5ng ciia velt chiu 
tac dyng cua l\rc d ^ h6i, GV can qu^ n ^ g v^o 16 xo th^g dumg. Khi qua n|ng dihig y6n 
thi GV chpn g6c thi nSng. Khi cho con lac dao dpng ta can k6o ho§c n€a con ISc theo 
phuang thSng dihig so vdi cam biln, tdc dung lire vfia phdi d€ con iSc c6 Uil dao dpng l§n 
xuIng chl̂  khdng bi nhieu bai vifc con Idc vua len xuong viia qua 1^. Nhu v^y Idm cho 
cam biln thu th$p so lifu khong chinh xdc. Sau moi thf nghiem, ta CEin kilm tra l̂ i tkt cd 
vifc b6 tri thi nghifm ciing nhu vifc chpn goc the ndng thi kit qud thu dupc se ddm bdo 
chinh xdc. Khi viSt ham thi ndng cho tiing doi tuong can xem xet k7 lu5ng dl vi tri cam 
biln thu nh$n phu hpp hdm thi ndng. 
5. Ket lu$n 

.. Trong bdi bdo ndy, chi^g toi da trinh bdy mpt so thi nghifm ve va cĥ im mim, va 

ch^m ddn h6i vd cdc thi nghifm khdo sdt ca ndng cOa vdt rai tir do, con Idc dan vd con Idc 
16 xo. Vifc six dyng cdm biln GolMotion kit hpp vai phdn mem Logger Pro dd giiip cdc 
thi nghifm dinh lupng ndy thu nh$n dupc d& lifu cung nhu kit qud chinh xdc hon. D$c 
bift, voi chtic ndng vS do thj, cdc ket qud thi nghifm dupc bieu dien mf t each sinh d^ng va 
r5 rang nh^ c6 thi. Cdc thi nghifm ndy Id mpt c6ng cu t6t dl HS phdt triln vd r6n luyfn 
ndng lyc thye nghifm, d$c bift Id khd ndng dpe dl thi, xi!r Ii sl lifu vd v$n dyng kiln t h ^ 
dl suy lu^ cdc phuang dn thi nghifm kilm chiing li thuyet. 
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