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PE THI VA PAP AN

Cau 1: (Pong hoc, dong luc hoc- 5 diem)

Gitra hai tam phang nhe, citng OA va OB
dugc ndi vai nhau bang khép ¢ O. Nguwoi ta dat mot
hinh try tron dong chat, véi truc O; song song véi
truc O. Hai truc nay cing nam ngang va nam trong

mat phang thang ditng nhu hinh vé. Dudi tac dung
ctia hai lyc truc d6i F nim ngang, dat tai hai diém
A va B, hai tam nay ép tru lai. Tru c6 trong lwgng
P | ban kinh R. Hé s6 ma sat giita tru va mdi tdm
phang la k. Géc AOB = 2q; AB = a.

Xac dinh d6 16n caa lyc F dé tru can bing.

Dap an cau 1:

* Treong hop 1: Tru c6 khuynh huéng trugt 1én:
- Cac lyc tac dung 1én tru nhu hinh vé

0,5d

- Phuong trinh can bang Jyc: O
P+F_+E  +N +N, =0

0,5d




- Chiéu Ién truc OI:
-P- E_ cosa- E_cosa+ N, sina+ N, sina =0 0,5d
Co:N, =N, =N=F_, =F __, =E_
2Nsina- P
= Fms e — 0,5d
2cosa
Dé tru khong truot 1én:
F <kN= 2Nsina - P kN 0,5d
2cosa
Xét thanh OA: chon O lam truc quay. Quy tac momen:
. Ol
N,.OH =F.OI= N.OH =FOI= N =——F
OH
Ol Al a
AOAI ~AOO H= = =
OH OH 2R
_ 2Nsina.- P K a r 0,5d
2cosa 2R
PR
= F=—o 0,5
a(sina - kcosa)
Truong hop 2: Tru cé khuynh hwéng trugt xuéng Twong tw nhu trén: cha y
cac lya ma sat huéng ngugc lai.
PR 1d
=—
- Diéu kién dé tru khong trugt xuéng: a(sino.+ kcosa)
PR PR

: 2F z2— 0,5d

*Didu kién dé try ding yén: a(sina - kcosa) a(sinc + kcosa)

Cau 2: ( dao dong co- 5 diém)

Mot banh xe A c6 dang mot dia tron dong chat khoi lwgng M, lan khong trugt trén
mat phang nam ngang. Truc C cta banh xe duwgc noi véi vat B bang mot 10 xo nhe cé do
cing k. Khoi lwgng cua B 1a m . Bo qua ma sat lan va ma sat truegt cia B v4i mat phang do.
M¢i dau 10 xo bi gian mot doan X,. Xac dinh qui luat chuyén dong cia hé. Tim van toc cua
truc C tai thoi diém do6 bién dang ctia 10 xo bang khong.




Dap an cau 2

Chon truc toa do la phwong ngang, goc toa do d6i véi moi vat la vi tri can

bang cua ching . Xét tai thoi diém t 10 xo c6 do gian la x, truc C c6 toa do x,

vat B c6 toa do x,. Goc thoi gian la lic 2 vat & vi tri can bang.
Taco x=X;-x; Suyrax"=x,"-x;" (1)

Phuong trinh dong lwc hoc cho

hai vat chiéu 1én Ox:

3)

kx =mx, = x, = hx
kx- Fpy =Mx; . I
Phuong trinh chuyén dong quay doi véi truc quay C:
F,R=1Y
Phwong trinh chuyén dong quay doi vdi truc quay di qua diém tiép xuc:
| R
2 I, =— MR
= + 0
kX‘R (IO MR ))/ (5) va 2 (6)
Suy ra kx :3Fm5 (7)
»  2kx
X, =——
Thay vao phuong trinh 2 ta c6 3M (8)

4 k(BM +2m) X =0

Thay (3) va (8) vao (1) ta c6 : 3mM 9)
\/ k(3M +2m)
) =
Suy ra x = Xesin(wt + ¢) véi 3mM ; =0
” 2m 2m
X, == —X, = X, =~ —X,
Tu (3) va (8) suy ra 3M 3M
- 2m -2mX, .
X = X = sin at
Vé Suy ra 3M + 2m 3M + 2m
3M 3MX, .
X, = X = sin at
3M +2m 3M +2m

Tai vi tri can bang van toc cua truc C cye dai va bang:

mk

=2X
Vimax 0\/3M(3M +2m)
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Cau 3: ( Pién va dién tir - 5 diém)




Mot hinh tru tron (C) dai 1, ban kinh R (R<< 1), lam bang vat liéu c6 dién tr¢ sudt phu
2 4 1

p=m|1op

thudc vao khodng cach t6i truc theo cong thirc , trong do

o

la hang s6. Dat vao hai dau hinh tru mot hiéu dién thé khong doi U.

1- Tim cwong do dong dién chay qua hinh tru.
2- Tim cam @ng tw tai diém M cach truc hinh try doan x.

3- Ngat hinh tru khoi nguon, sau dé dwa vao trong mat tir treong dong nhat huwéng doc
theo truc cda hinh tru va bién doéi theo thai gian theo quy luat B = kt. Xac dinh cuong do dong

dién cam ng xuat hién trong hinh tru.

Pap an cau 3

Y Néi dung chinh can dat Piém
1 Chia khoi tru thanh nhitng 6ng hinh tru cung truc véi khéi tru va cé bé day dr. | 0,5
Xét mot 6ng tru c6 ban kinh r, dién tré cua ong tru la:
dR :p(i" }{_: = 24":"’[..:
[ 1- S | *2ardr
| 2R
Cuong do dong dién chay qua moi ong: 0,5
U 2aU ‘)
dr =—== [1— r_z rdr
dR  pl| 2R
Cuong do dong dién chay qua khdi tru cé ban kinh r <R la: 0,5
2aU " o Ur’ o
1 = ﬂl- " lrar =27 [1- "
"opl 2R ol | 4R% )
= 37UR* 0,5
Khi r = R ta tim dugc dong dién toan phan chay qua khoi tru: 4ol
2 Do tinh d6i xitng tru nén cac dwong cam ng tir do dong dién chay qua khoi

tru gdy ra sé la nhitng duong tron dong tam, tdm cua cac dwong tron nam trén
truc khoi tru.

Chon duwong tron, ban kinh r, c6 tdm trén truc khoi tru. Ap dung dinh ly | 0,5

DIBdI = X1

Ampere co: '
U 2 2
B2ax=u, M1, :,uc,% 1- 4};2
Truong hop x <R : Fal | :
Ux x|
= B=y ——|1-
Mopd | 3R | 0.5

Truong hop x > R:

0,5




37UR? -~ B= 3u,UR’
4pl 8o, Ix

(1]

Blax =l =y ——

N A > . oA s Xe A = 2 0 5
Tu thong gwi qua dién tich moi ong tru: ¢ =ktar ’
Suat dién dong cam wng xuadt hién trong moi 6ng c6 do 1on:

£ :|— g&'(tl —kar?

Cuong do dong dién cam ng xudt hién trong moi ong tru la: 0,5
e 2kt r
dl=——="_"|1-—|dr
dR~ pl | 2R
Cuong do dong dién cém ung toan phan trong khoi tru la: 0,5
Ekﬂz !
ol
o kJTZRi 0)5
Thute hién phép tinh tich phan tim dugc: 30,1

Cau 4: (Pién Xoay Chiéu-5 Diém)
Cho mot doan mach dién xoay chiéu nhu hinh vé, dién ap xoay chiéu dat vao hai dau

doan mach c6 biéu thite Yae =U+/2coso . bién tré —/\I/IWVIW\—.—q:Rp—
A~ > A A N e oA > e A & M
thuan cua cudn dily va cac dién trd khac déu bang R. . |
Lin =— =R A f R | 1 E
Ngoai ra Cw | cho hiéu dién thé hiéu dung — N
gitta hai diém M va N la Uyy = 60V. Tinh hiéu dién thé
hiéu dung U.
Dap an cau 4:
b4
@1 =
+ uam nhanh pha goc 4 50 v6i iy.
1 T
tan g, =—;(0<¢, <2)
+ uag nhanh pha goc %2 so v6i iy véi 2 4

+ uay nhanh pha géc %2 ~47 % sov6iue
tang, - tang, 1
I+tang tang, 3

tan ¢, =tan(y, - ¢,) =
+

4
. L@ - . a :Z

+ i, nhanh pha géc "*so vGi uas vGi

T

+ uan nhanh pha 4 SO VOi Uag ; tan ¢, =1




+ uan s6m  pha % so v6i  uaum

T
T tan- - tang,
tan ¢z =tan{—- ¢,) e
4 1+|:an”4|:an ¢,

2 1 4
cos* . =—————— =—

l+tan’ g, 5 cos@: >0

+ vOi

2
= COS :E
Dinh Iy ham s cosin trong AAMN
U.fa.r\' :U.f..w + U.f..r\' - U, U, cosg,

Uy =1 NER :JE R. U,
JR+R +Z;

— Ug _ “"E
_"'ER ﬁ _EU:U{

U - :IzR :R U.-'.J’-Z :R U.-I.I-Z — U.-I.I-Z

. JE+z2 R 2

u:. 2 1
far\' =—- Ujr-: = .f.:-:

L "™ 5 10

U :LU.-U-: = U.-u-: :E’DJI_D (V)

M Jﬁ

Cau 5 ( Quang hinh - 5 diém)

Tr mot khoi dong chat, trong sudt, gidi
han bdi hai mat song song, nguoi ta cat theo
mat chom cau tao thanh hai thdu kinh mong ¢ AB
quang tam twong wng la O; va O,. Hai thau
kinh nay duwgc dat dong truc, hai quang tim 75 AA ]
cach nhau khodng 0,0, = 30cm. Dat vat sang
nhé AB vudng goc vai truc chinh tai A véi

Hinh vé



0:A = 10cm, AO; = 20cm (hinh vé). Khi do,
anh cia AB cho bédi hai thdu kinh c6 vi tri
trung nhau.

1. Xac dinh tiéu cy cda cac thau kinh.

2. Ngudi ta trang bac mat phang cta thau kinh O,. Tim ti s6 do cao hai anh cudi cung ctia AB

dugc tao thanh qua quang hé.
Dép An Cau 5

Noi dung chinh can dat

Piém

Y
1 A~ , A o f > 0 ~ s A~ N s oL en f -
Thau kinh hoi tu tiéu cp 1 . Thau kinh phan ky cé tiéu cy /2
Anh B> cia AB chobsi 92 14 anh 4o nim trong khoang A0,
1 11 20f,

- = AO, =
A0, A0, fz f2'20

2~ T
nén

-f, <0

0,5

va 0 ngoai O;A)
1 1 1

_ _ 1 _10f,
OA OA f

f,- 10

0,4

, suy ra

Anh ABi ciia AB cho bai O cling phai la dnh do (vi nam cung phia véi AB

0,5

10f, , 20f,
f-10 f,-20

10f,  20f _
=~ f,-10 [, +20

O,A +A0, =

=30
Khi 4 =4 .

f, =-f

=

f, =20cm f, =-20cm

1,0

Khi tréng bac mét phéng ctia thau kinh hoi tu ©

fy

= =10cm

fs

cau 1om tiéu cy

1 ta dugc 1 hé gom thau kinh
ghép sat v4i 1 guong phang: hé twong duong vdi 1 guong

0,5

%, AB

. _AB,

d, =-10cm . *

b

AB

N

Qua trinh tao anh

vs

1
d, =20cm 2

3|

0,5

AB — ey, A3Bs -2 A4B4

1d
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Trong d6 d; =10cm : d, =0.d, =0 . d, =f, =-20cm

k=B _OH _, AB, _y

01
g (ti s6 tam giac dong dang) , suy ra AB,

4

=

Cau 6: ( Nhiét hoc- 5 Diém)_
Trén hinh vé biéu dién chu trinh bién déi ctia mot khéi khi 1y twang don nguyén tir trong
hé toa do ap suat p — ndi nang U. Tinh hiéu suat chu trinh.

P a
2po
po
, 0O Uo 4Wo U
Dap An Cau Hoai 6
Chuyén do thi p-U sang hé p-V ta can xac dinh gia tri thé tich cia cac trang thai.
i 3 2U,
Trangthdi 1: Us= 5poV1 =>V,= 3p, 0,5
] 3 4U,
Trangthai 3: 4U,= E'ZPOVS =>V; = ¥=2V1 0,5
Trangthai 2: P2 2—2 =>U,=2U,= 3 2p.V,=> V,= % =V 0,5
C g . pl []1 2 o 2 . po 2 2 3 po 1 )




ps_ U

3 4U,
Trangthai 4: = —=2 =>U,;=0,5Us=2 U= SPaVa=> V=22V,

p. U,
1->2 dang tich; 4p suat tang ti* p, dén 2p,
2->3 dang ap; thé tich tang tir V; dén 2V,
3->4 dang tich; ap suat giam tir 2p, xuéng p,
4->1 dang ap; thé tich giam tir 2V; xuéng V,

3p

o

p
2 3
Hinh 0,5 2po
pO
1 4
0 \% V1 v

Cong khoi khi thyce hién :A = p,.V,=2U,/3

Nhlét IU’Q’Hg thu vao: Q1 = Q12 + Q23 =U,-U;+ Us-U, + 4U0/3 = 13U0/3
Hiéu suat chu trinh : H=A/Q;=2/13 =15,38%0,5

0,5
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