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Tom tat

Bai viét nay trinh bay ngi dung thiét két mét sé bai thi nghiém phuc vu giang day cac
hoc phan thyc hanh Vdt Iy dai cuong cho sinh vién nganh Vat 1y hoc, Kj thudt Xay dung, Ky
thugt phan mém, Ky thudgs Pién - Pién tir cua Truwong Pai hoc Thi Dau Mgt. Céc bai thiét ké
bao gom cd phan co va phan dién. Phan co gom céac thi nghiém vé séng ding trén day dan
héi, giao thoa séng nwdéc. Phan dién gom céac bai thi nghiém khdo sdt dac tuyén Von-Ampe
cua diode va diode Zener, Transistor, khao sat mach dién xoay chieu RLC mdc nai tiép va
hién twong céng hwong dién, khao sat mach dién bang dao déng ky (OSC). Phiwrong dn thiét
ké véi thiét bj dé tim mua trén thj trweong, ldp ghép don gidan, gon nhe, dé si dung, dé thay
thé, chinh siza khi bi hu héng. Céc bai thiét ké da dwoc day thir hoc phan Thuc hanh Vit Iy
dai cuong 2 (0+1) nganh Vat ly hoc.
Tir khoa: thiét ké, thi nghiém, vt Iy dai cwong, co hoc
Abtract

DESIGN SOME EXPERIMENT OF GENERAL PHYSICS

This topic presents the content designed some General Physics experiments for Physics
studients, Engineering, Software Engineering, Electrical Engineering of Thu Dau Mot University.
Design articles include both mechanical and electrology parts. The mechanical part consists of
experiments about stationary waves on elastic belts, interference water wave. The electrical part
consists current voltage characteristic of diode, zener diode, and transistor, examine RLC electric
circuit and electric resonance, examine Oscilloscope (OSC) by circuit board. The design with easy
to find equipment on the market, simple assembly, compact, easy to use, easy to replace and
repair. The design have been tested in the General Physics subject 2 (0 + 1) of Physics faculty."”

1. Céc bai thi nghiém phén co hoc

1.1. Khdo sat song dirng trén day dan hoi

Thiét bi bo thi nghiém gém: may phat tan sb, loa dién dong, thudc do, chan va gia da,
day dan hoi, luc ké, day néi nguon dién. Khi tin hiéu xung f phét ra tir may phat tan sé lam cho
loa dién dong rung va truyén dao dong co vai van toc v dén day dan hoi chiéu dai L(m) duoc
¢b dinh hai dau. Do séng co bi phan xa ¢ dau kia va di nguoc chiéu véi song ban dau gay ra
hién tuong giao thoa véi song tdi va ta thu dugc song dung trén day. Cac nat song (noi bién do
s6ng triét tiéu), bung song k (noi bién d6 song cuc dai) xuat hién xen k& nhau, quan hé cong
thirc voi bude song A(m) (1) va quan hé giira tan s f (Hz), chu ky T (), van téc v (m/s) véi
budc song A (m) (2).
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1
szi (). A=V.T=V.— (2)
2 f
Khi s6 bung k = 3, chiéu dai day L = 60cm, két qua tinh toan theo (2) ta thu duogc két
qua nhu bang 1.

Bdng 1. Két qud khao sat song dimng voi k = 3 bung,
sai so phép do 1,6%

Lan Tanso f Buéeséong k. | Vantocv
do (Hz) (m) (m/s)
1 47 0,4 18,8
2 48 0,4 19,2
3 49 0,4 19,6
4 47 0,4 18,8
Gia tri trung binh cua van toc:
n
— V,+V, +..V
V= ZV. =1 2 n 19,1
|
= n
. n Vi _\_/|
Sai s6: AV = Z— 03
it N
Giatri vantéc: V=V £ AV 19,103
Hinh 1. B¢ thi nghiém séng dzeng (hinh anh séng
dung khi k = 3)

1.2. Khdo sdt giao thoa séng nwéc (thi nghiém biéu dién)

Thiét bi bo thi nghiém gdm: gia thi nghiém (chan dé, khay nuéc), guong phiang phan xa
va man hiing anh mica, bo loa dién dong, cac can rung, can tao song (1 can tao séng phing, 1
can tao so6ng tron, 1 can tao hai song tron), thanh chin song (khong c6 khe, 1 khe, 2 khe),
ngudn sang 12V-20W, bién thé ngudn, day ndi, may phat tan sb.

Hinh 2. Hinh dnh giao thoa séng nudéc
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Khi mo ngudn dién, may phét tan sb truyén xung dién ra loa dién dong va truyén dao
ddng co ra ngoai can rung, cho can rung tiép xic mat nudce lam séng nudc xuat hién, anh cua
song nude dugc phan xa qua guong phing di dén man hing anh. Dung cac loai can tao song
khac nhau ching ta c6 thé quan sat duoc hién twong giao thoa, nhidu xa cua song nudc.
2. Céc bai thi nghiém phan dién

2.1. Bdc tuyén Von-Ampe cia diode

Viéc khao sat dac tuyén Von-Ampe c6 nhiéu céch thiét ké khac nhau nhung da sé déu
phai lap rap nhiéu thiét bi riéng 1é. O thi nghiém nay, ching tdi tich hop cac linh kién gom:
ngudn cap dién AC/DC, diode, dién tra, bién tré trén mot khéi (hinh 3). Khi lp dat mach khao
sat diode véi so dd mach dién, viéc khao sat hoat dong cua diode tré nén dé dang hon. Do dac
két qua véi hai loai diode chiu dong khéac nhau (nhu 1A, 5A) véi sb liéu khao sat theo chiéu
thuan véi Dt va nghich véi Dy chiing toi thu duoc két qua nhu bang 2.

[T OSSR S R eRRT T I EIATH AR
L KHAO SAT DAC TUYEN VON-AMPE
CUA DIODE 12V_ ()

Hinh 3. So @6 mach va hinh anh mach Khdo sdt ddc tuyén Vén-Ampe cua diode

U (V) I5A ] I-1A uwN) | I-5A I-1A ,
-2.00 0.00 0.00 020 001 0.00 Bdng 2. So ligu khao sar dac
150 |  000|  0.00 030 | 002| o0o01| tyenVon-Ampe cuacac diode
-1.00 0.00 0.00 040 | 024 0.26
-0.50 0.00 0.00 045 | 1.56 1.24
0.00 0.00 0.00 050 | 5.15 5.14
0.05 0.00 0.00 055| 1510 | 16.60
0.10 0.00 0.00 060 | 3600 41.20
Hinh 4. Pgc tuyén Von-Ampe |
phan cuc thudn cua cac diode
1A, 5A 8 T ™
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2.2. Dac tuyén Von-Ampe cia diode Zener

Tuong tu so d6 mach va cach thiét ké cua mach diode, ching t6i thay thé bang diode
Zener dé khao sat dic tuyén Von-Ampe cua loai diode nay. Két qua khao sat cho ¢ hinh 5, véi
diém Zener dong tang rat cao tai 6,2V trong qua trinh phan cuc nghich cho diode.

TRUONG DA HOC THU DAU l§07
muovcncreuvATLY KHAO SAT DAC TUYEN VON-AMPE 12V

CUA DIODE ZENER 2V_(#)

FAR
=
Em .

AC ) d
T@NIE s

ON/OFF i) 20

Hinh 5. Hinh dnk va so dé mach Khdo sdt dac tuyén Von-Ampe cua diode Zener

Pd thi hinh 6 cho thay, diode [ oo MA)
Zener phan cuc thuan khi dién thé

dat gid tri 0,7V va dat diém zener | |
rat cao khi bi phan cwc nghich tai | w1
dien the -6,2V. | R

Hinh 6. Hdc tuyén V-A phan cuc
thudn, nghich cua diode Zener 6,2V

2.3. Khdo sdt dac tuyén Von-Ampe cia Transisor

Mach khao sat dac tuyén cua Transistor duoc tich hop gon trén mot khéi (hinh 7). Tién
hanh do dac va da thu dwoc két qua cac dong dién lg va Ic cua transistor C945, sé liéu thuc
nghiém duoc ghi lai & bang 3. Qua d6 xac dinh duoc hé sé khuéch dai dong cua Transistor mot
cach dé dang.

TRUONGDAIHOCTHUDAUMOT SRR ’_'
PHONGTHINGHIEMVATLY  KHAO SAT DAC TUYEN VON-AMPE
CUA TRANSISTOR 12V ()

Ic &

Hinh 7. Hinh dnh
so dé mach dién
khdo sat
Transistor C945

ON/OFF
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Bdng 3. So liéu do thuc nghiém dac tuyén Von-Ampe cia Transistor C945

STT | Ugce(V) lc (1s=10pA) lc (15=20pA) lc (15=30pA) lc (15=40pA)
1 0.00 0.01 0.01 0.01 0.01
2 0.04 0.10 0.30 0.45 0.70
3 0.08 0.42 1.50 2.10 2.90
4 0.12 0.65 3.50 4.60 7.10
5 0.14 0.90 4.30 5.90 8.50
6 0.16 1.10 5.30 6.70 9.50
7 0.18 1.28 5.80 7.03 10.30
8 0.20 1.32 6.10 7.30 11.20
9 0.40 1.70 6.70 8.20 13.30
10 0.60 2.00 6.80 8.60 13.60
11 0.80 2.40 6.90 8.90 13.80
12 1.00 2.70 7.10 9.20 13.90
13 2.00 3.10 7.12 9.70 14.20
14 3.00 3.50 7.30 10.00 14.50
15 4.00 3.55 7.43 10.10 14.80
16 5.00 3.56 7.46 10.30 14.90
16.0
Hinh 8. Bdc tuyén Von- 140
Ampe cua Transistor C945
Véi cac dong I khac nhau e
100
e 1 O A
8.0 - — 2 OpA
30pA
6.0 —— 40pA
40
20 tf----=
® 0.0 015 1:0 1:5 ZLO 25 3.0 3:5 410 4:5 5.0 UCE (\r)

Theo s6 liéu ma ching toi do dwgc ddi vdi €945 thi d6 khuéch dai hee c6 thé tinh dugc
nhu bang 4 (phu hop véi thdng sé trong [6].

Lan do Dong lg (LA) Dong Ic (MA) I
hFE -7
I B
1 10 3,5 350
2 20 72 360
3 30 10,2 340
4 40 14,5 363
TB 353

Bdng 4. Két qud tinh dé khuéch dai dong cuia C945
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2.4. Khdo sdt dong dién xoay chiéu véi mach RLC mdc néi tiép

O thi nghiém nay ching toi khao sat
dong dién xoay chiéu véi mach RLC mic ndi
tiép bang cach ding dao dong ky (OSC). Tin
hiéu xung xoay chiéu duoc tao ra tir may phét
tan s f dat vao hai dau mach dién. Véi cach
ndi day khac nhau s& tao ra cac dang mach khac
nhau (R néi tiép R’, R ndi tiép tu dién C, R ndi
tiép cuon day L (co dién tré trong Rg) va mach
RLC néi tiép). Tan sb f cua xung duoc diéu
chinh véi nhitng gié tri khac nhau, trén dao
dong ky xac dinh duoc cac goc léch pha khac
nhau gitra dong i(t) va hiéu dién thé u(t) toan
mach, qua d6 ching ta c6 thé xac dinh cac gia
tri C, L théng qua cac géc léch pha. Khi dong
dién dat gia tri cuc dai | = I, trén ampe ké thi
trén OSC hai s6ng hinh sin thé hién hai kénh
i(t) va u(t) ciing tring nhau vé pha (hinh 7).

A e

Hinh 9. Hinh anh mach khado sat mach dién
xoay chiéu khi xay ra céng hirong

2.5. Thi nghiém vé dao djng ky di¢n tir (OSC)

Thi nghiém nay huéng dan cho
sinh vién biét cac budc co ban vé chic
nang va cach sir dung may dao dong ky
dién tar (OSC), cach thue xac dinh chu
ky T dua vao nut chinh Times/div hay
tan sé f (nghich dao cua chu ky), gia tri
hiéu dung U hay cuc dai Uy cta hiéu
dién thé xung tin hiéu vao dya vao céch
chinh cac nat Volt/div va dém sé div dé
xac dinh gia tri Vpp. Thi nghiém ciing
lip dat thém mach dién véi hinh thic
khao sat dang tin hiéu xung bang OSC
khi mach dién xoay chiéu duoc chinh
luu 1 ban ky va 2 ban ky, khi chua dung
tu dién loc tin hiéu. Khi dung tu c6 dién
dung C1(47uF) nho thi tin hiéu van con
gon song, khi dung tu dién C, (2000uF)
tuong dbi 16n hon C; thi dong dién tro
nén phang, 6n dinh hon.

Hinh 10. Hinh anh mach thi nghiém dao déng ky khi
chinh luw 1 ban ky
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3. Thuc nghiém

Sau khi thiét ké, lap dat xong cac thiét bi, ching tdi tién hanh thuc nghiém trén 16p thuc
hanh vat 1y dai cuong Khoa Khoa hoc Tu nhién Truong Pai hoc Thu Dau Mot véi 75 sinh
vién. Tién hanh khao sat y kién ngudi hoc thdng qua 10 tiéu chi va 4 mic danh gia voi noi
dung duoc ghi & bang 5 va két qua thé hién trén d thi hinh 11.

Bdng 5. Bang cau hai khao sat y kién nguroi hoc

Cau Tiéu chi nhan xét Yéu | TB | Kha | Tot
1 Hinh thic thiét ké cua cac bai thi nghiém O O O O
2 Do bén, tinh chic chin cua vat tu, thiét bj thi nghiém O O O O
3 Tinh thuén tién, tinh gon cua tirng bai thi nghiém O O O O
4 Sy tin cdy cua so liéu thyc nghiém trong qua trinh do dac O O O O
5 Su phi hop cua Tai liéu hudng dan thuc hanh voi thiét bi O O O O
6 Tinh vira sic giira thoi lugng va kién thirc cac bai thi nghiém O O O O
7 Tinh hiéu qua, thiét thuc cua cac thiét bi méi O O O O
8 Sy htng thd, hap dan khi sir dung cac thiét bi mai O O O O
9 Trach nhiém, kién thirc cua giang vién cho bai hoc O O O O
10 | Céng tac td chirc kiém tra danh gia hoc phan O O O O

100 FIo} - -
Hinh 11. Két qua khdo sat | so |
y kien nguroi hoc
&0 T
= Tot
| m: Kha

20 1

1 2 3 4 5 & 7 8 g 10 CAu hdi
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