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UNG DUNG PHAN MEM GEOGEBRA TRONG PHAN TiCH PONG HQC
CO CAU SANG TAI LAC

APPLYING GEOGEBRA TO ANALYZE KINEMATICS OF SIEVE SHAKERS

Nguyén Thi Thanh Vi'
Trwong Cao dang Cong nghé - Pai hoc Pa Ndng; vinguyen247@gmail.com

Tém tat - Sy phat trién manh mé clia cong nghé thong tin 1am thay
ddi hang loat cac hoat dong trong ddi séng xa hoi ... trong dé c6
giao duc. Hién nay, viéc ung dung coéng nghe thong tin trong day
hoc khong con la van dé méi. Muc dich cua nghién ctru nay la ing
dung phan mém Geogebra, mdt phan mém toan hoc ket hop hinh
hoc, dai s6 va vi tich phan d& phan tich déng hoc co cAu sang tai
l&c. Cac két qua clia bai toan dong hoc da dugc xac dinh bao gom:
quy dao céc didm clia co cau, bai toan van téc va bai toan gia téc
clia cac diém d6. Viéc str dung phan mém Geogebra da cho dwoc
mét két qua nhanh chéng va chinh xac. Bén canh do, viéc ng
dung nay ciing cho phép sinh vién c6 thé hiéu dwoc co ché hoat
doéng cua co cau mét cach trye quan hon.

Tir khéa - Geogebra; toan hoc; hinh hoc dong; co' cdu sang tai lac;
phan tich dong hoc.

1. Pit van dé

Cho dén nay da c6 nhiéu phuong phap phén tich dong
hoc co céu nhu phuong phap vé [1], [2], phuong phép dd
thi [3], phuong phép giai tich hay phuong phap s6 [1], 2],
[4]. Tuy nhién, néu ap dung nhiing phuong phap ndy thi
viéc giai nhing bai todn trén s& rat phtrc tap vi can thuc
hién mot khdi lwong 16n cac phép tinh toan, viéc xay dung
céc do thi ciing vo cung kho khin néu khong co su trg' giup
clia may tinh. Ngay nay, voi su phat trién manh mé cua
cong nghé thong tin, nhiéu phan mém ra doi tao diéu kién
thuén loi cho viéc phén tich dong hoc co cAu mot cach dé
dang, nhanh chong va hiéu qua hon.

Trong nhitng nghién ctru trude day, phan mém Geogebra
da duoc tmg dung dé phan tich dong hoc cac co cau phang
toan khop thap, bao gém céc co cau dién hinh nhu co cau
bdn khau ban 18, co cu tay quay - con truot va co cau culit.
Nhimng két qua trong nghién ctru nay budc dau da xay dung
duoc mo phong va phan tich dong hoc ciia cac co ciu ké
trén. Tuy nhién, viéc phan tich nay chi dimg lai ¢ chd ung
dung cho nhiing co cdu don gian. Trong nghién ctru dé cap
0 bai bao nay, tac gia da tién hanh phan tich dong hoc trén
Co cAu sang tai lic 1a t6 hop ctia 2 co cdu gdbm co cdu 4 khau
ban 1& va co chu tay quay con truot. Viéc phan tich dong hoc
cho co cau nay rét can thiét boi tir phan tich nay nguoi ta ¢6
thé xdc dinh dugc quy luat chuyen dong cua cac khau trong
co chu, ciing nhur d tinh cong suat va dong nang cla may.
Them vao do, nhimg nghién ciru nay ciing c6 thé dung dé
tiép tuc phat trién thinh mot hé thong cac nghién ciru vé cac
co cau khac, tir don gian dén phtrc tap, gop phan tao nén thu
vién co cdu dé sir dung trong tuong lai.

Viéc giai bai toan phan tich dong hoc co cdu sang tai lic
trong nghién ctru nay dugc trinh bay bang viéc sir dung phan
mem Geogebra, gop phén giai cac bai toan trén bang phuong
phép hoa dd véc-to. Phuong phép nay rét dé tiép can, két qua
minh hoa dudi dang véc-to nén rat tryc quan.

Abstract - Nowadays, the rapid development of information
technology has greatly affected daily activities in our life. Using
technology in teaching and learning has become necessary and
important. This research aims to apply Geogebra, a mathematical
software that combines geometry, algebra and computation to
analyze the kinematics of a sieve shaker. Our tests have shown
that Geogebra can verify the trajectory of the points of the
mechanism as well as the velocity and acceleration problems of
those points. In addition to Geogebra giving us quick and accurate
results, the application also enables students to better understand
the structure of sieve shakers.

Key words - Geogebra; mathematics; dynamic geometry; sieve
shakers; kinematic analysis.

1.1. Gidi thiéu phdn mém Geogebra [5]

Geogebra 14 mot phan mém toan hoc két hop hinh hoc,
dai s6 va vi tich phan. Chwong trinh dugc phat trién cho viéc
day toan tai cac truong hoc boi Markus Hohenwarter, Pai
hoc Linz, Ao. Mot mit, Geogebra 13 mot hé théng hinh hoc
dong, cho phép dung hinh theo diém, véc-to, doan thing,
dudng thang, dudng conic, ciing nhu do thi ham sb va c6 thé
thay d6i chung vé sau. Mat khac, phuong trinh va toa d6 ¢
thé dugc nhap vao truc tiép. Do do, Geogebra c¢é thé lam
viée véi nhiéu loai bién sb nhu s, véc-to, diém; tim dao
ham, tich phan cta ham sb va cung cip cac 1énh nhu Nghiém
hodc Cuc tri. C6 2 ché do hién thi dic trung trong Geogebra:
mdt biéu thire trong cira s6 dai s6 twong duong v6i mot dbi
tuong trong ctra s6 hinh hoc va nguoc lai.
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Hinh 1. Giao dién phan mém Geogebra

1.2. Phwong phap nghién ciru

Trong nghién ctru nay, tac gia gi6i thiéu tmg dung phan
mem cho co cau sang tai lic. Bai toan phan tich dong hoc
co cu nay bao gom bai toan vi tri, bai toan vén tc va bai
toan gia tc cua co ciu, va s giai nhimng bai toan nay bang
phuong phéap hoa dp Véc-to dua trén phar} mém Geogebra.
Dudi day 1a luge d6 cta co cau sang tai lac (Hinh 2).
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Hinh 2. Liroe dé co cdu sang tdi ldc
Co cau sang tai lac 1a to hgp cua 2 co cau gom co cau
4 khau ban 1€ va co cau tay quay con truot.

Vura sang: vat li¢u nho lot qua sang.
Vira lic: vat liéu 16n nhay dan tir trai qua phai.

. VTR ! !
- Kich thudc cac khau: Iz = % = % =04m

- Ta}y quay AB quay déu theo chiéu kim ddng hd véi
van toc goc o1 = 10 rad/s;

-Vi tri khau dan: ¢ = 90°.
1.2.1. Bai toan vi tri

Béiﬂ toan vi tri xac dinh‘ quy dao cua cac diém thudc
khau. O phuong phap hoa do véc-to 1a cac phép dung hinh
don gian [3], [4].
1.2.2. Bai todn vdn téc

Dé giai bai toan van tég: cho co cu ndy, chung ta 1ap 2
phuong trinh véan téc cho t6 hop ctia co' cau gom co cau bon
khau ban 1€ (ABCD) va co cau tay quay con trugt (DEF).
a) Co ciu bbn khau ban 1& (ABCD)

Phwong trinh van tc ctia diém C:

Vi B, C thudc khau 2 c6 chuyén dong song phang nén:

Ve = Vg + V)C/B (1)

Vin toc 173 c6 phuong vudng goc AB.

Do 16n: Vg = o1.las.

Vin toc VC /g 12 van téc twong ddi cua diém C quay
quanh diém B, ¢6 V5 vudng goc BC va Ve = m2.lec.

Van toc I7C 1a van tbc tuyét ddi cta diém C quay quanh
diém D c6 V,; vudng géc CD va Ve = ms.lep.
b)Co céu tay quay con trugt (DEF)

Phuong trinh van téc cia diém F:

Vi E, F thudc khau c6 chuyén dong song phing nén:

Ve = Ve + VF/E (2)

Van toc I_/)E ¢6 phuong vuong goc CD.

Do lon: Vg = 2%

Vian tbc l7F JE 12 van téc tuong ddi cua diém F quay
quanh diém E, c6 VF/E vudng goc EF va Vee = oa.ler.

Van tbc 17,: 1a vén téc trugt cua con trugt F.

Hai phuong trinh (1) va (2) s& dugc giai bing phuong
phap hoa do véc-to [3].
1.2.3. Bai todn gia toc

Gia str bai toan vén toc da giai xong.

a) Co cau bon khau ban 1 (ABCD)
Phuong trinh gia toc d6i voi diém C:
a¢ =ap + acp (3)
Khau 3 ¢6 C quay quanh diém D, khau 2 ¢6 C quay
quanh diém B, gia toc @’¢ va @’¢/p dugc phén lam 2 thanh
phén 14 gia toc phap tuyén (hudng tam) va gia toc tiép tuyén.
T =ag+atacp=0a¢;,+acm
Khéu 1 quay déu quanh tim A nén gia toc @’} ctia diém
B huéng tir B vé A va af = w?. .
@¢/p 12 gia toc trong ddi cia diém C di véi diém B.
@’¢/p 1a thanh phan phép tuyén cia @’¢/.
a‘g/B = (U% lBC Vé _d)‘g'/B hu’(’)’ng tu C Vé B.
a't,p lathanh phan tiép Fuyén cla@eyp, agp = &-lpc
va @y, vuong géc BC (1 an so).
Mat khac, ta co:
@’? 12 thanh phan phap tuyén cta @’c.
al = w3.lep va @ huong tir C vé D.
@’ 1a thanh phan tiép tuyén cta @’c.
at = &5.1cp vaa@t vuong goc CD (1 an sb).
¢) Co cau tay quay con truot (DEF)
Phuong trinh gia tdc ddi véi diém F:
E)F = a>E + a>F/E (4)
@’z 1a gia tbc cua diém E, c6 do 16n az = az_c
@’y thudc khau 4 c6 F quay quanh diém E nén gia toc
@’pg dugc phan lam 2 thanh phan la gia toc phap tuyén
(huéng tam) va gia toc tiép tuyén:
Tpp = Apjp+ Tpsp
@’y /g la thanh phin phép tuyén cua @’ /E-
af/g = wi.lgp VAT }/ huéng tir F ve E.
@}/ 12 thanh phan tiép tuyén cta @'r /.
af/p = €. lgp VAT Tz VUONG gOC EF (1 4n ).
ar la Gie} téc ciia diém F, c6 phuong song song phuwong
truot (1 an s0).
Hai phuong trinh (3) va (4) s& dugc giai bang phuong
phap hoa d6 véc-to [3].
2. Sir dung phan mém Geogebra
Budc dau tién, chling ta can phai xay dung co cdu dudi
dang lugc do.
Co chu sang tai lic dwoc xac dinh véi cac kich thude
dong ctia cac khau va mot thong s6 dau vao 1a goc quay cua
khau dan 1 1a @1 = 90°, v6i cac kich thude dong cy thé:

B¢ __ lep
g =75 =7 = 0Am

Dé xay dung co C'Qip ndy, ngudi ta su dung thanh cong
cu (Hinh 3) mé dung dé thgc hién hau hét cac thao tac dung
hinh nhu: diém, dudng thang, da giac, duong tron,...
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Hinh 3. Thanh cong cu

Sau khi da dyng hinh lugc d6 co cau véi cac thong sd
nhu d cho, ching ta s& tién hanh phan tich dong hoc co
céu d6. Bai toan phan tich dong hoc nay s€ dugc giai bang
phwong phap hoa d6 véc-to, str dung C4c cong cu vé dudng
thang ddc biét trong hinh v& dudi day (Hinh 4) dé phan tich,
bao gdm: Locus (x4c dinh quy dao cua diém), cong cu vé
duong thing song song va dudng thing vudng goc (xac
dinh van tdc va gia toc cua khau).
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Hinh 4. Céng cu vé duong thing dic biét

3. Két qua nghién ciru

Viée st dung phﬁn mém Geogebra da cho dugc mét két
qua nhanh chong va chinh xéc. Viéc xay dung co ciu dugc
thyc hién mot cach dé dang nhd vao quan hé hinh hoc gitra
cac dbi tuong. Bai toan vi tri x4c dinh quy dao cua cac diém
thudc cac khiu trén co ciu. Bai toan vén toc ding dé xac dinh
van toc cua cac diém trén cac khau bi dan va bai toan gia toc
dung dé xac dinh gia téc ctia cac diém trén cac khau bi dan.

Ung dung phan mém Geogebra dé phan tich dong hoc
co cdu sang tai lac cho ta cac két qua nhu dudi day:

3.1. Bai todn vi tri
S OO e 5cq
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Hinh 5. Bai todn vi tri co cau sang tdi ldc
Sau khi da dung hinh co cAu mot cach hoan chinh, cho
khau dan quay v6i van tdc goc khong dbi bang 10 (rad/s),
st dung 1énh Locus trong phin mém Geogebra, quy dao
clia cac diém duoc thé hién nhu trén hinh v& (Hinh 5).

Khau din (AB) chuyén dong quay quanh tam A, khau
BC c6 chuyén dong song phing, khau CD c6 chuyén dong

quay khong toan vong (lic qua lic lai) va con trugt (F) c6
chuyén dong tinh tién.
3.2. Bai todn vin téc va gia téc
Bing viéc khai béo cac thong sd can thiét, viée xdc dinh
Cac Véc-to van toc va gia toc dugc thé hién trén Hinh 6.
Co cau sang tai lac dang xét tai vi tri AB vudng géc BC
va BCD = 60°. Kich thudc dong céc khau cu thé nhu sau:
lpc _ lCD

lug = ST 0,4m. Giai bai toan bang phuong phap

hoa do, tmg dl_mg phan mém Geogebra cho két qua nhanh
chdng va chinh xac hon. Cac két qua nay dé dang thu dugc
bang viéc sir dung cong cu tinh todn san c6 trong phan mém
Geogebra vai:

Gia tri  vén tbc  thu dugc: V. = 4,62 (m/s),
Vesp = 2,31 (m/s), Ve = 2,65 (m/s) vaVp/p = 1,325 (m/s).

Gia tri gia tbc thu dugc: ab =77 (m/s?), agp =
13,07 (m/sz) aF/E = 14,33 (m/s?) va ar = 2,233 (m/s?).
SEU=

@
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Hoa d6 véan toc
cYf

Hoa do gia toc

Hinh 6. Bai todn vdn téc va gia toc Co cau sang tdi ldc

4. Két luan

Viée giai bai toan phan tich dong hoc cua co cau, may la
rét quan trong cho viée thiét ké may. Bai toan phan tich dong
hoc co cau bao gOm: bai toan vi tri, bai toan vén tdc va bai toan
gia toc. Trong nghién ciru nay trinh bay g dyng phan mém
Geogebra dé giai bai toan dong hoc co cau sang tai lic. Bai
toan vi tri, van toc va gia tc da duge xac dinh mot cach nhanh
chong va chinh x&c so véi gia tri tinh toan 1y thuyét. Bén canh
d6, phan mém Geogebra con cho phép tao cac ddi tuong dong
nham mo phéng co cau chuyen dong, tir d6 gitp sinh vién co
cai nhin truc quan hon vé hoat dong ctia co cau. Viéc ap dung
phuong phéap phan tich dong hoc nhu trén cé ¥ nghia 16n trong
tinh toan thiét ké ciing nhu giang day tai cc truong k¥ thuat.
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