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PE THI PE NGHI MON VAT LY
Thoi gian: 180 phut
Cau l: (Co hoc)
Dé ndi hai tryc ta ding mo hinh nhu hinh v& . Hai dia giéng nhau c6 momen quan tinh ddi

vé6i truc quay tuong Gng 1a I. Ban ddu mot dia dung yén, con dia kia quay déu voi toe do goc wy .
Muén hai truc ndi nhau ta tac dung lyc vao hai dia doc theo truc nhu hinh va c6 d¢ 16n F. Mét
phang tiép xtc 2 dia c6 dang hinh vanh khuyén c6 ban kinh trong R, ban kinh ngoai R, . Hé s6 ma
sat giita cac mat phang 1a .

1. Tim tdc d6 goc chung cua 2 dia sau khi nbi.

2. Xac dinh nang lugng hao hut khi nbi tryc.

3. Xéc dinh thoi gian can thiét khi nbi truc. E—, R = :'/\
—_ 2 | R] (D() N
F, — v v_—j F
1 1
, DAP AN
1. Tim t6c d6 gbe chung cua 2 dia sau khi noi.
Van toc goc chung sau khi noi truc: A
Ap dung dinh ludt bio toan - ‘ R, /|\R1 o
momen dong luong doi voi <
truc quay ta co: F > = Y v_j < E
lo, =lo+lo— o :%(0,5 d)
2. Nang luong hao hut: L1 L1
2 2
AT =T, - T =~107 - L1+ Do’ Lo 1@ 2% 5 dr
2 2 2 4 4 —> <

3. Thoi gian ndi truc:

Ta chia hinh vanh khuyén thanh cac vanh nguyén t6 c6 ban kinh r, bé day dr.

Momen cua luc ma sat tic dung 1én vanh nguyén t6
dM =r. dFps (0,254d)

F
i dF - =u————= 2mrdr
voi G =4 (R2-R?) (025d)

2uFr’dr
2 1
2uF 2

22— uk (R?- R}
R;-szzrdr 3(R;-Rf)(2 Dcoasay

1
, X M
* Phuong trinh chuyén dong quay cho dia ban dau dung yén: M =Iy— vy =T =const (0,54d)

* Thoi gian ndi truc:
0 =Yyt

t_9_3(R§- R2)o,I
y 4uF(RI-R})

(0,5d)



Céu 2 (Nhiét) (3 diém)

Mot mol khi 1y twéng don nguyén tir & diéu kién binh thuong chuyén tir trang thai (1) sang
trang thai (2) theo hai qua trinh: 1 =3 —»2va l —» 4 -2 (nhu d6 thi bén).
Tim ty s6 cua nhiét lugng can thiét truyén cho chét khi trong hai qua trinh nay.
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DAP AN

Nhiét luong truyén cho khi trong mdi qua trinh:
Q=AU+ A’ 13

Q=AU + A’ (0,25d)
3
* V61 U=nCv.T n=1 =>U :ERT (0,25d)
3 3
(0,25d) C, :ER AU ZERAT (0,25d)
= AUy, =AUy, =2 RAT :%R(Tz -T) (0,25d)

. m
Trang thai (1) = £V, :;RTl =RT,

Trang théi (2) = 27,2V, =" RT, =RT, (0,254)
Suyra: R (T>.—T;)=3PyV, (0,254)
9
= AUy, =AU, ZEPOVO (0,254)
*Ai =Ait A
= 0 + 2Po (2V0 — Vo) = 2POVo (0,25d)
A =AutAn
=Py (2Vo— Vo) +0=PyV, (0,25d)
9 13
Vé'y Q132 :EPOVO +2P0Vo :?POVO
9 11
Q142 :EE)VO + PoVo :?POVO (0,25(1)
Q R (lli,r)
i3 __ [ ] I
0,25d
Q|4z 11 ( ) '
R
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Céu 3 (Dién mot chiou) (3 diém):

R,

i
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Cho mach dién:

Trong do:
E =80V
R1 =30Q
Rz =40 Q
Ry =150 Q
R +r = 48Q, ampe ké @ chi 0,8A, von ké@ chi 24V.

1. Tinh dién tré Ra ctia ampe ké va dién trd Ry cia von ké.

2. Khi chuyén R sang song song v&i doan mach AB. Tinh R trong hai trudng hop:
a. Cong suat tiéu thy trén dién tré mach ngoai dat cuc dai.
b. Cong sudt tiéu thu trén dién tré R dat cuc dai.

DAP AN
1. Goilla cuong do dong dién trong mach chinh:
Tacod: E=1 (r + R) + R2 (I — IA) + UV (O,ZSd)
80=481+40 (1-0,8)+24
=>I1=1A (0,254d)
UAB = (I — IA) Rz + UV = 32V
= R, 2(?8 - R, =10Q (0,254)
A

U U
R, =—F=——""_—=600Q

T (0,25d)

-1,- L
R3
U
2. Taco: R, =—2£ =32Q

. 2 . ) N oA 32.R
a. Khi chuyén R sang song song v6i1 doan mach AB thi mach ngoai c6 dién tré6 Ry :32—+R
(1) (0,254)

Cong suat P cua dién tré mach ngoai:
P=E.1-1I

Hay: P -EI+P=0
A=FE>—4rP=>0
EZ
= P = (0,25d)
4r
Mat khac ta co:
E2
V'R, +r)
P=Pmx khiRy=1 (2) (0,25d)
Tu (1) va (2):
32R
32+R
=> R =32Q (0,254)
b. Goi: I’ 1a cuong d6 dong dién qua R
I; 1a cuong d6 dong dién qua mach AB c6 chtta Ry, R;, Rs,R;

P =R

=r =48- R



E-Uy U E-U

s ['=1-1, = - =
Ta co6: 3 . R, " (0,25d)
R 32
51 E'=FE. =80.
Vo R+r 32+r
_ Rr _ 32r

'

"TRer 324r (0,25d)

(E’, r"): ngudn twong duong
Cong suat tiéu thu trén R cuc dai khi: R =1’ (0,254)
o 48- r =2 o 1 =300
32+r

Va do d6: R = 48 — 32 = 16Q (0,254)

Cau 4 (Dao dong co hoc):




Mot vanh tron tim O, ban kinh R, khdi lugng m,. Vanh c6 thé quay tu do khong ma sat
quanh mdt truc di qua di€ém A trén vanh va tryc quay vudng goc vdi mat vanh. Trén vanh tai diém
B d61 xung A qua O c6 gan 1 qua cau nhd khoi lugng me. Tinh chu ky dao dong nhé cta vanh.

DAP AN

(':) vi tri cén bang, dudng kinh AB thang ding i
O vi tri bat ky, duong kinh AB hop v6i phuong thang ding goc o. (0,5d)
Phuong trinh dong luc hoc cua vat ran quay quanh truc cd dinh cho:

- P.Rsina - P,2Rsina =Ia" véil=2mR? + mp4R? (0,254)
Dao dong nhé = sina ~ o

= - (m; + 2my Rga = 2R?* (m, + 2my) o’

=2Ra”’ +ga.=0 (1d)

= Chu ki dao dong nho 7 =27 %R (1d)

Cau 5: (Dién xoay chié;u)




o Mach dién xoay chiéu gém 3 phﬁn t : dién tré thuan R, cudén thuan cam c6 d6 turcam L va
tu c6 dién dung C mac ndi tiép nhu hinh ve (1).
Biét uan nhanh pha so véi uyes va [tan @, | =2Jtan g, |
A M N B
L D)D) —
&/ N \oJ

(hinh 1) ¢$¢

. Néu méc mach lai nhu hinh v& (2) thi cuong do hjéu dung qua mach chinh la bao nhiéu? Biét
dung khang Z¢ = 50Q va dién &p hi¢u dung hai dau mach 1a 100V.

(x)
B
A D &
[ ] Z [
()
QY
(hinh 2) ¢$¢
DAP AN

o Do mach c6 ba phﬁn trd R, L, C ma uan nhanh pha so v6i uys thi doan mach AN g@)m cOR,
L va doan mach MB gom c6 R va C = x la cudn thuan cam L, Y 1a dién tré thuan R va Z va

tu C. (0,54)
A M N B
P

Z, 27
Tur ‘tan¢AN‘ :2|tan§pMB| > Lt="Co ZL :2ZC (Oan)
R R

o Hinh (2) duogc v€ lai nhu sau:

(0,5d)




Ta c6: U’ =U’,+U;, - 2U ,U,, cosa (0,25d)

I
U2 :UjD + U[z)B - 2UADUDB TL (O,ZSCI)

Ui

mé- :Zc 92'ZC :ZL > UDB :IL'ZL (O,Sd)

R 2 g2 2 2 g2
nen U =Up +Up - Upp =U Y,

=U="Un (0,25d)
U U

= [ =—40 -~ -9y
= (0,25d)

Cau 6 (Ouang hinh)




1. Vat sang AB qua thiu kinh L, cho anh A,B, ciing chiéu va bang nira AB. Giit nguyén thiu
kinh L,, dich chuyén vat AB 18cm thi thu dugc anh A,B, béng %AB. Tinh ti€u cu f; cua
L. (1d)

2. it vat AB & vi tri qua L, cho anh bang lAB sau L, dat thdu kinh hoi tu L, c6 tidu cu

20cm, dong truc véi L, va luc dau cach L 18cm Bay gio gilt nguyén vat AB va thau kinh
Li, dich chuyen thau kinh L, ra xa dan thau kinh L, thi anh cudi cung cho boi hé thong s&
dich chuyén nhu thé nao? (2d)
DAP AN
1.
* Do anh A B, cing chiéu, nho hon AB nén A,B; 1a 4nh 40 va L, 1a thau kinh phan ky. Suy ra
A,B, ciing anh 4o va cung chiéu véi AB. (0,25d)

AB, -d' - f 1
* k, = L= L =+—=(, =- 1 0,25d
yT Rk R G (0.250)
AB, -d, -f 1
* f, =222 = T2 — I _—+—_>d, =21 (2 0,25d
SRR e =2 ) (0.250)
*mad,—d,=18cm (3)
* Tu (1), (2), (3) = fi=-18cm (0,25d)
2. * Ta c6 so do0 anh sau:
L1 LZ
AB » AB; » AB»
d] dl, d2 dz’
. _difi .
* Theo cau 1, ta cd d; = 36cm = @, —ﬁ =-12cm (0,25d)
1 1
* Khi chua dich chuyén L,, ta c6 d, =a—d,” = 30cm (0,254)
=>d, _ 2 =60cm
dy- [ B Li L,
B,

B,

> |
> |---
N\
vV [4——

d>=30cm d>’=60cm
4 —>

A

v

A

I=d2 + d2’=90cm

* Khi dich chuyén L, ra xa L, thi d; luén 16n hon f; nén anh A,B, ludn la anh that.(0,25d)
Ta biét di vai thau kinh hoi tu, khoang cach tir vat that cho dén anh that nho nhat 1a bang 4f =
80cm, luc nay d =d” = 2f = 40cm. (0,5d)

*ma lac dau d, = 30cm, 1 =d, + dy” = 90cm nén khi dich chuyén L, ra xa L, 10cm thi anh A,B,
dich chuyén lai gan L, 10cm. (0,254).
Néu tiép tuc dich chuyén L, ra xa nira thi A,B, s& dich chuyén xa L, (0,25d). Khi L, & khé xa L, thi
anh A,B, & trén ti€u dién anh cta L,. (0,25d)

Ciu 7 (Phwong dn thi nghiém) (2diém)

1. Cho dung cu gom:




Mot hinh try rdng ¢ khdi lugng va ban kinh trong chua biét.
Mit phang nghiéng c6 goc nghiéng thay d6i duoc, ndi tiép véi mot mit phang ngang.
Pong hd
Thudc chia do
Ong thiang bang
Thude kep
Yéu cdu:
a. Xac dinh hé s6 ma sat 1an cua hinh tru.
b. Xac dinh ban kinh trong ctia hinh try bang cach cho né lan trén hai mit phang.

DAP AN
Vc: O
©
S2 C

Tha cho hinh try bat dau lan xudng tir dinh A ctia mt phiang nghiéng, hinh tru lin xudng B
roi tiép tuc di trén mat ngang va dung lai ¢ C. (0,25d)
Ta co: Ex =mgh

EC = O
Ea — Ec = A= umg(si+s;) ( gbéc a di nhd = cosa ~ 1) (0,25d)
h
mgh = u.mg(sits;) = 4= (1) (0,25d)
A\ +S2

Chon mdc thé ning ¢ mit phang ngang.
Co nang tai B c6 gia tri bang cong cua lyc ma sat trén doan duong BC:

%.mVB2 +%I.a)§ =umg.s, (0,25d)

% |
Co w, =2 v I :Em(Rz +r?) (0,25d)

Voi:  R: ban kinh ngoai cua hinh tru
r: ban kinh trong ctia hinh tru

2
4u.g.s, R’
> 2 =80T 32 (g (0,254)
Vs
Mait khac trén doan duong s, ta co:
S, Zaatl2 ; Ve =at,
= v, =L (3 0,254
=3 O (0.254)

ght! 5

Tir (1), (2) va 3): » =R - 3 (0,25d)
2 (5 +s,)

Sy
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