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Cau 1 (4,0 diém):
Mot banh xe khong bién dang khdi lugng m, ban kinh R, ¢6 truc
hinh tru ban kmh r tua lIén hai duong ray song song nghiéng gbéc 0 so
v6i mat phang nam ngang nhu hinh 1. Coi h¢ s0 ma sat trugt gitra tryc Q
hinh try va hai dudng ray bang hé s6 ma sat nghi cuc dai gitta chiing va
bang . Cho biét momen quén tinh cua banh xe (ké ca truc) déi voi truc
quay qua tAm 13 1 =mR? a
1. Gia st truc banh xe 1an khong truot trén duong ray. Tim luc ma sat Hinh 1
gitra truc banh xe va duong ray.
2. Tang dan goc nghiéng @ t&i gia tri téi han @, thi truc banh xe bat dau trugt trén dudng ray.
Tim a,.
Cau 2 (4,0 diém):
Mot mol khi 1y tuong trong xi-lanh kin bién ddi trang thai tir
(A) d&én (B) theo dd thi c6 dang mot phan tu duong tron tam I(Vs, pa),
ban kinh r = VA — Vg nhu hinh 2. Tinh c6ng ma khi nhéan trong qua
trinh bién doi trang thai tir (A) dén (B) theo pa var.
Cau 3 (4,0 diém):
Cho mach dién xoay chiéu nhu hinh 3:

, 1
Bibt u,, =1202 Xinw(V); Sy =R (voi m 1a tham

s6 duong).

: 2 X : C
1. Khi khoa K doéng, tinh 7 dé hé so cong suat cua
mach béng 0,5. q A D
2. Khi khoa K mo, tinh 7 d¢ dién ap uag vudng pha

v&i uve va tinh gia tri dién ap hiéu dung Uws. .
Cau 4 (4,0 diém): Hinh 3
Cho mét thau kinh mong hoi tu co tiéu cu f. Mot nguén sang diém chuyén dong tur rat

xa, voi tbe do v khong doi huéng vé phia thau kinh trén quy dao 1a duong thang tao goc nhé a
ddi v6i truc chinh cta thau kinh. Quy dao cua diém sang cit truc chinh tai mot diém cach thiu
kinh mét khoang bang 2f & phia trude thau kinh.

1. Tinh d6 16n vén tdc twong d6i nho nhit gitta diém sang va anh that ctia nd

2. Khi d6 16n van tdc twong ddi gitta diém sang va anh that cia n6 1a nho nhét thi khoang cach
giira diém sang va anh d6 1a bao nhiéu?

.) K K
Ciu 5 (4,0 diém): v

Cho mach dién gém: mot dién tré thuan R, mot tu dién C,
hai cuon cam thuan c¢6 do tu cam L, = 2L, L, = L va cac khoa K, _IE, 1) 1
K, dugc mic vao mt nguon dién khong doi (co suat dign dong E, T Lg Lg C—
dién tr¢ trong r = 0) nhu hinh 4. Ban dau K, dong, K, ngat. Sau R
khi dong dién trong mach 6n dinh, nguoi ta dong K», dong thoi L_F—
Z p A 7 e c 1. Hinh 4
ngat K;. Tinh di¢n 4p cuc dai gitra hai ban tu.
------------ HET----------—-
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Cau D4p 4n Piém
1 1. (2,5 diém)
(4 diém) Khi banh xe lan khong truot, ta co6 cac phuong trinh chuyén dong
- til’lh tiél’l: mgSina- Fms =ma
0,75
_ oo 8 )
- quay: F,r =Ly Vo1Y=" va I=mR 0.75
_ gsina
\ r 1 \ 4 2
Tt cac phuong trinh nay rat ra 1+ R
r
RZ
suyra F = mgsina
y ms R2 +r2 g 1’0
2. (1,5 diém)
Dé banh xe chi truot trén duong ray, lyc ma sat dat gia tri cuc dai
Fms :Fmsmax :uN =H.mgcosa,, 0 75
4 » A X R’ .
Theo két qua cau 1: thi F =7 mgsing (do & =a,)
R* +1’
= tanao :Tu 0’75

2 +Goi tdm duong tron 1(Xo, yo); Xo = Ve; Yo=PavaV=x;y=P.
+Ta co phuong trinh duong tron tam I, ban kinh R 1a:

4 diém )
( ) (=) +(x- x)" =r' = y =y +r" - (x- x,)’ 0.5

+Theo cong thirc tinh cong cua khi:

dA=P -dV = y,+[rP +(x- x, ) ]-dx
> A= ]yo dx+ [(JrP- (x-x) dx @ 0,5
+bat X =x- x0‘=> dx =dX (3)
+Tur (2) suy ra: 4 =y,(Vs - VA)+xj[x/r2 - X2 dX @
+bat X =r sint= dX =r -cost -jz’t

153
+Thay vao (4), suy ra: 4=P,(Vy-V,)+ frz 0s*t -dt
4




2 &)
o A=P,V,-V, )+— f(l+c052t)dt
4

2

o A=P,V,- V)+—t

2
r
+—sin 2t
4

n

+Vi X =x- x, =x-V; va X =r sint

+Khi x=x, =V, = X, =V,-V, =t :%

2,5
+Khi x=x,=V,=> X, =V,-V,=0=>1¢ =0
+S A=-PV,- V) Zwom A=P,- V)= E a2
uyra 4=-P,F, - Vy) 5 =P,(Vy- 7)) Z” 0,5
+ Khi thuc hi¢n cong: 4 =r(P, +%V)
3 a)Tinh m dé cosj =0,5
. +Vi khi K dong : mach dién cautao: Cnt (R //R).
(4 diém) »
. F_ 2 »_ R,
+Licdo: o ==—== Ep R=—-+Z 0,5
,/(2>2 Nz
+Suyra:Z§=§R2P ZC=£RP mR=£RP m=£ 0.5
4 2 2 2 ’
by N (1)
= e g 0
J 1 1a goc 1éch pha cua U, s0v6i I
M —
| | L
+Trong tam giac vecto dong taco : I" =17 +I; +2LL,cosf ,  (2) | 0,25

Va U,,=IJR*+7Z}=LR (3)

0,25




RI,

JR?+ 22
+Thay vao (2) duoc :
2
2R S+ R, ., R
R*+Z; JR+22 R +2

. 4R+ 7} 4R + 7}
Ur=L(——9P I=L|—— (4
R +7} R +72

+Suyra 1=

IP=r

+Ap dung dinh 1y hinh sin cho tam giac dong, ta cé:

Lo_ I
sing  sin(-J )
+Ap dung dinh Iy hinh sin cho tam giac thé, ta cé:
UDB — UAD — UAD
sina sin(g ) cosj, (6)

()

I Uy,
+Tur (5) va (6), suy ra: sina ——>Sm( Jo= oo

AD

oLy Z __LR__R

I :/R2+Zé 1Z, ‘/R2+Zz
+Suyra: Zo =RP mR=RP m=1
+Khi m =1 thi Zc =R, ta c6:
\UMB =1R

U,; =U,,xo0sa +U,, >C0$(§+j ) =1Z.%o0sa +[,R >COS(§+j )

5

i I I R P U
I=1,|=1 =—*;sina=-2sin(- | |)=,[= %==
W= 7 /) 5 %5

+Vi:

+Suy ra:

cosa =4/1— ; T cos(l23+j ;) =- sinj , =sin(- j 1)=ﬁ

N

1

1

Ui — \/E =
2

>Cosa+]cos( +j ) ](\/3%4-\5)

PU,=U, %—%—40(V)

o~
ﬁ

x4

NeX

0,25

0,25

0,25

0,5

0,25

0,25

0,5

(4 diém)

1.Néu d =2fthi d’=2fnén

quy dao anh cling tao vdi truc
chinh goc @ ddi xing qua mit
phang thu kinh.

— Nén goc hop boi gitra quy
dao anh va vatla goc 2« .

v\/ - va :vva

Duya véao gian d6 ta thay van toc
tuong d6i gilta anh va vat nho nhat

0,5




khi v,, vuong goc voi v, khi d6 Viemn =V, sin2a =vsin2a khi dov,

= VpCc0Ss2 ¥

2. Theo quy udc thi tir diem O vé bén trai la truc toa do cho vat

con chiéu tir O vé phia phai 1a truc toa d§ cua anh dao ham theo
1

thoi gian hai vé cong thirc thau kinh: — 7 =T
- L- V_' =0— v' =- ﬂ 2 —_ L 2
o g oo vE ) =G

szd—— 1=\/cos205—>a’:f+ f
v

-f d - Ncos2a
_dr
d'= =f+ fNcos2a
d-f
Jeos2a +1)
=d+d’=2f+ + fJcos2a (
/ \/COS a INe T e \cos2a
5 +K, dong, K, ngit, dong D2 A S
(4 diém) dién 6n dinh qua L;: 1, =% . L !; L i; Loc|

+ K, ngit, K, déng: Vi 2 T R Cor’:4\” ‘?IZ
cudn day mac song song — :

Uri=Ur = UaB
==>_2L (i, - Iy) = Li,
@ 2L (Io—1i1) =Li» (1)
Ta co 2Ly :ﬁ+ le CUZ (2)
2 2 2
Ic =i —1i2 = Ucma @1(;:0 ©ii=h=1 (3)
Tu(2)va(3) = CUé = 2LI§ - 2Li12 - Li; = 2LI(2) - 3Li°

Tir (1)» 2LI, =Li, +2Li, =3Li = 1_&

> CU? —-le 1,2 = 2L
3¢ RV3C
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