SO GD & DT PIEN BIEN PE THI CHON HQC SINH GIOI KHU VUC PBDHBB

TRUONG THPT CHUYEN Nim hoc: 2022 - 2023
LE QUY PON MON: VAT LY LOP 11
— - Thoi gian lam bai: 180 phut
DE DE XUAT (Dé nay gom 05 cau trong 02 trang)

Cau 1. TINH DPIEN (4,0 diém)

Cho 4 mat phéng rong tich dién déu, mang dién tich am vo1 mat d0 mat o, tao thanh

hinh chép déu canh day a , canh bén b. Trén truc ddi xtmg ctia hinh chop tai diém O cach

mit day h, co dit mot hat mang dién tich duong c6 d6 16n @, khéi luong m. Tha nhe cho hat

chuyén dong tu do. Xac dinh tdc d6 cuc dai ma hat 6 thé thu duoc ( Bai toan bo qua tac
dung cua trong luc)

Cau 2. PIEN VA DIEN TU (5,0 diém)

N |
1. Cho mach dién (hinh 1). Tu YD "
dién co dién dung C=1pF ban dau | R[J
khong mang dién, dién tr6 R=10Q, T C C o Us
ngudn dién co suat dién dong E=20V c¢6 K 5 Ur
dién tr¢ trong khong dang ké. Diot D co Hinh 1 Hinh 2

duong dac trung Von-Ampe (hinh 2),

v6i I,=1A, Us=10V. Bo qua dién tr& day ndi va khoa K. Tinh tong nhiét lugng toa ra trén R

sau khi dong K.

2. Mot day dan manh, dé}ng cht, qtiét dién déu co dién tré 10 Q duge udn ‘ghémh vong

tr\c‘m cO ban kinh r = 10cm. NO1 hai diém A, B cua V(‘)ng vo1 mot hi€u dién the U = 20‘V
bang cac day no1 khong dién tré. Phuong cua cac day noi di qua tam cua vong day, chiéu
dai ctia chung dugc coi nhu 16n vo cing nhu hinh vé& 3. Biét g6c o = AOB = 30°.
a) Xac dinh cam tmg tir tai tim vong day.
b) Cat bét cung AB dé dugc mach dién nhu hinh vé 4. Tinh cam Ung tir tai tam vong day.

Hinh 3

Cau 3. QUANG HINH (4,0 diém)

Ngudi ta cat tir mot qua cau lam bang thuy tinh chiét suat n=1,5 ban kinh R = 10cm
ldy hai chom cdu mong, dé nhan dugc hai thiu kinh phang 16i véi duong kinh 1a 1cm va
2cm. Cac thau kinh dugc dan dong truc véi nhau. Trén truc chinh va cach hé thau kinh 1m
dit mot ngudn sang diém va & phia bén kia cua hé dit mot man anh ciing vudng goc truc
chinh. Hoi phai dit man anh nhu thé nao dé kich thudc vét sang trén man anh la nho nhat?
Va kich thudc 4y bang bao nhiéu?



Cau 4. DAO DPONG CO (4,0 diém)

Mot khdi 1ap phuong ddng chat c¢6 canh 13 a
duoc dat trén dinh cua mot ntra hinh try ban kinh day
R. Ntra hinh tru duogc gitr ¢ dinh sao cho mat phrfmg
ctia n6 ludn nam ngang. O thoi diém ban dau, tam khoi
1ap phuong ¢ ngay trén dinh cta nira hinh tru. Khéi lap
phuong co thé dao dong quanh vi tri cn bang nay. Gia
thiét dao dong nay khong truot.

a) Hay tim mdi lién hé giira ban kinh hinh try va chiéu
dai canh khéi 1ap phuong dé vi tri cAn bang ¢ dinh 1a
bén.

b) Vi diéu kién trén duoc théa man, tim tdn sb dao
dong nho cua khéi 1ap phuong.

) Tim bién dd goéc cuc dai Omax dé dao dong on dinh.

Hinh 5

Cau 5. PHUONG AN THUC HANH (Dién, Quang, Dao dong) (3,0 diém)
Cho céac dung cu: 01 nguén dién mot chiéu (c6 dién tro trong), 01 von ké ( khong ly

tudng), 01 hop dién tré mau, cac day ndi.

Xay dyng phuong an thi nghiém xéac dinh suat dién dong, dién tro trong ciia ngudn va

dién tr& cua von ke da dung.

---------------------- § ) i |
Ngueoi ra dé: Ngueoi kiém tra:
Ngo Thanh Diing Nguyén Thi Phwong Thiy
(098193526) (0858476229)



SO GD & PT BIEN BIEN HDC PE HQC SINH GIOI KHU VU'C PBDHBB
TRUONG THPT CHUYEN Nim hoc: 2022 - 2023
LE QUY bON MON: VAT LY LOP 11
Thoi gian lam bai: 180 phut
(HDC nay gom 05 cdu trong 04 trang)

Cau Pap an Piém
- Ap dung dinh 1y O-G ta tinh dugc cuong do dién truong do mot mat gay ra:
(o
E=—(1 1,0
b2, )
Mat day ABC tao véc to ]7]1 hudng doc theo Ox va thuoc mat SDA
- Trong mat phéng SDA thi cuong do dién truong do 3 mat con lai tao vai SH
mot goc (90%- o) voi o = DSH
Mait SCB tao E2 tai O hudng vé mit SCB va ]?]2 vuodng gbéc SD ching té
OE; tao v4i Ox mot goc( 90° - a) va do 16n E; = E;
Tuong tu cac mat bén cc}n lai déu hop vé1 Ox mdt goc ( 9‘00 - o)
Cuong do digén truong tong hop tai O chon truc Ox 1a chiéu duong ta co
E, =E —-3Ec0s(90-a) =E (1-3sina)(2)
Tim sina = 20 DH = DA = L acos30 = ——
DS 3 3 /3
a?
DS=v/SC* -CD* =,[b vy
1 sina = 2 Thay vao trén ta co
(4 d) V12b? - 3a°
o J3
E = 1- a [(3 2,0
0x 2(90 [ [4b2 _a2 J( )
Bién luin : , ‘
a) b>a Eg> 0 hat di xudng gap day, cong cua dién truong bang dong nang thu
duoc:
2qhE
A:Fh:lmv2 S e 1 4)
2 m 0,5
b) b=ading yén tai O: v=0
C) b<a thi Eox < 0 hat s€ chuyén dong 1én phia dinh S
2
F(SH —h) = - mv?,SH = Jb“’ ~ 2 yéididukien —— <b<a
2 3 J3
6q , a’ J3
v= |——|4b°—— -h || ————=a-1](b)
mgo[ 3 }{\/4b2a2 05




1.
- Ngay sau khi dong K thi c6 dong dién di qua dibt D, tu dién dugc nap dién, hi¢u dién thé
trén tu dién ting dan, hiéu dién thé trén D bang Us, dong dién giam dan, hiéu dién thé trén
tu tang dan. Dén thoi diém ty, dong dién trong mach béng Io. Lc nay hi¢u dién thé va dién
tich trén tu 1a: U1=E-Uo,-IoR, q1=C.U1=C.(E-Uo-IoR).
CU? _C(E-U, - I,R)?

2 2
- Nhiét lugng toa ra trén D: Wp1=q1Ue=UoC(E-Uo-10R)
- Cong ctia ngudn dién: A=q1E=EC(E-Uo-IoR)

- Nhiét lugng toa ra trén R: Q1=A-Wp1-Wc1= %[(E -U,)*-(1,R)?*]

- Nang lugng tich luy trén tu: Wci=

Sau thoi diém t dong dién trong mach tiép tuc gidm, lac nay D c¢6 vai tro nhu dién tré
thuan r=Ua/lo. Giai doan nay, nhiét luong Q> tod ra trén R bang cong ctia ngudn Az trir di
do tang nang lugng trén tu AWc va nhiét lugng toa ra trén D (We2): Q2=A2-AWc-Whp;
Cong cua ngudn: A,=E(EC-q1)=E[EC-C(E-Uo-1oR)]=EC(Us+IoR)

, Phan ning luong ting thém trong tu: AW, :E—;C—WCl %—E(E U, -1,R)?
G| aw, —cu, +1.RyE- TR +IOR)
Nhiét luong toa ra trén R: Q2= Az AWc-Waz—>Q2+Wf)2=A2-AWc
Ty U0 e = g Qe W = )
—>Q2=%(A2—AWC) IRL[EC(U +1,R)-CU, +1 R)(E—@)]
0, RIOC(UZO+IOR)

Téng nhiét lugng toa ra trén R: Q=Q1+Q,= %[(E -U,)*+U, I ,R]=10"*(J)

2.

a) Ta thay cac day nbi nam theo phuong di qua tim O, ngudn dién & rat xa nén dong
dién trong n6 khong gay ra tir truong tai tdm vong day. Vay tu truong tai tdm vong
day 1a do dong dién chay trén cac phan ciia vong diy d6 gay ra. Sir dung quy tic xéac
dinh chiéu ctia cam ng tir ta thiy tir truong do dong dién chay trén cung AB 16n va




AB bé ciung phuong nguogc chiéu nhau nén tir trudng tong hop tai tim O c6 do 16n
bang hi¢u dd 16n hai tir truong thanh phan nay
Cam tng tir do dong dién tron gay ra tai tdim vong day 1a B = 27. 10’7.l
r
=> Cam ung tir do cung tron « mang dong dién gay ra tai tam la:

B=2r10".L %
r2r .
Goi By, Bo, I1; 12 1a d0 16n cam tng tir va cuong dd dong dién ctia hai phan cia vong
day thi
E B Lo
B, 1,(27-a)
v
il R _R_2r-a
I, u R, 21
RZ
:>Bl = Bz_ 115
Viy cam Gng tir tai tdm vong ddy 1a: B=|B,—B,|=0 (T) khong phu thudc vao goc
a 16n hay bé
b)Cat b6t cung AB thi dién tré con lai la R = 10(1- 30/360) = 55/6 Q2
Dong dién chay trong day dan la: I = U/R = 120/55 A
T truong tai tdm O la: B = 27.10” l(l—zﬂj =47.10°T 0.5
r T ’
Ta cat qua cau (chiét sudt n) ban kinh R =10cm 1dy 2 chom ciu dé nhan duoc 2 thau kinh
phang 16i L,,L, c6 duong kinh 1a D,,D, (véi D, =2D, = 2cm) thi ching s& c6 cung tiéu
culaf: S » S1 > Sy’
ds d’1 dz d»
1 1 10
—=n-1)-==f=—"-(cm 1,0
F==D-o ——cm)
So do tao anh: .
S : 05
3 : i
(4 d) i !
| d1 i |
Puong di cua céc tia sang nhu hinh v&. Tir d6 ta thdy vét sang trén man c6 kich thudc nho
nhit 1a D,, = AB khi man ¢ 1véi Ol =1.
Mat khac, ta co:
R 0,5

f d d -d d




Sa© 05
+ Dua vao tinh chat déng dang ta dugc: ! v
! ;."2 (@
2 2
Cong vé (3) va vé (4): 3D, zl( 1,+ 1 I— |:3D”‘f (5)
D, -d, d, f D,
D= (¥
4-3.—
o« Tt (2), (3), (5) suy ra: d 0,5
3f
==
4-3.—
d
Qua cau lam béng thuy tinh hitu co nén néu ldy n=1,5 (gin dung) = f = 20(cm)
{Dm =0,59(cm)
Suy ra:
| =17,65(cm) 1,0
a) Khi khoi 1ap phuong m nghiéng di mot goc nho khoi VTCB (diém tiép xtic tai B)
thi momen cua trong luc ddi voi truc quay di qua B phai c6 tac dung kéo m tro lai
=> phuong cua trong lyc phai ¢ bén phai B
=> X6 < XB
Véi: xg = R.sinf
Xe = (R + a/2)sinf — IG.cosO = (R + a/2)sind — RO.cosO
(vilG =BK =4E =R.0)
Ta can co: (R + a/2)sin — RO.cosd < R.sind 15
khi 6 > 0=>R>a/2
b) + Tim dwoc md men quan tinh d6i V6i truc quay tire thi qua B (v6i 0 rat nho)
g = (IGE + f) _Sma’  mR262 n I
4 12 12
4 + Do caocuia G VICB: hp =R +a/2
4d + D0 cao cua G khi ¢ vi tri gée 6:
h= (R + a/2)cos® + BK.sind # (R + a/2)(1 — 6%/2) + R6?
) . o sma® w? g a 2
+ Bao toan co nang: ———.—+7 (R — E) 6° = const
+ Pao ham hai vé theo thoi gian, ta duogc:
v 124 a
0" =- s (R — —}H
=> Tan s dao dong nho: ®? = 229 —~ (R - —} 1>
¢) Dao dong s& mét 6n dinh kh1 gla ctia trong luc nam bén trai cua B khi xs = X
tanb,, ., 2R
Yy 1,0

7]

max a




(3 4d)

Co s6 ly thuyét:
- So d6 mach dién: Hinh 1.

Ezi-(r+R+RV) Er
RV |’|
[
1_rmRy, 1 | Hinh 1
U ER, ER, . Ry
} 1, Am—(V)
bat: x=R;y=—,thi:y=aix +b, ~
U E, r
Trong d6: a, = —— ;b= Rv (1) |
ER, ER, -
- So @6 mach dién: Hinh 2. 77 Hinh 2
E_U R+RV.U'r:Rr+RVr+RRV‘U Ry
RR, RR, )
1_r+Ry r 1
ER, E R
1 1 <
bat: x==;y=—,thi:y=axx+Db,
: YU y
Trong do: a, =L;b=ﬂ (2)
E ER,

- Tu (1), (2) ta co: R, :é; r =Ea,, trong do, E la nghiém cua phuong trinh:
1
a,a,E* —b,E+1=0 (*)
Thi nghiém:
a) Tién trinh thi nghiém:
- Mic so d6 mach dién nhu Hinh 1: Thay doi gia tri cua dién tro R, véi mdi gia tri
R, doc s6 chi U cua von ké, dién vao bang s6 liéu 1.
- Mic so 6 mach dién nhu Hinh 2: Thay doi gia tri cta dién tro R, v6i mdi gid tri
R, doc s6 chi U cua von ké, dién vao bang s6 liéu 2.

b) Xur 1y sb licu:
- Bang s6 li¢u 1: ALIUY)
X=R(Q) |U() |y=1U .//
b )
D6 thi: Hinh 3. 5 N
A 1A _ R (Q)
+ P9 doc: a1 = tanau. ‘ Hinh 3

N
+ Ngoai suy: b o)
- Bang s liéu 2:

R(Q) |UN) | x=1R |y=1U Yo

0 1R (Q)
Hinh 4

0,5

0,5

0,5

0,5

0,5




D6 thi: Hinh 3.
+Po ddc: a2 = tana..
+ Ngoai suy: b
- Gia tri cua E, r, Ry duoc tinh theo (*)

0,5




Ghi chu :
- Néu hoc sinh lam theo cac cach khac voi dép 4n ma ra két qua ding van cho diém tdi da twong mg.
- Neéu két qua thiéu hodc sai don vi trur toi da 0,5 diém cho toan bai thi.
- Diém cuia bai thi khong dugc lam tron.



TONG SO TRANG (GOM PE THI VA HUONG DAN CHAM) LA........ TRANG.
NGUOI RA PE THI NGUOI THAM PINH XAC NHAN CUA BGH
VA PHAN BIEN CUA

(Ho va tén, chir ky)

PHAN KY XAC NHAN:

TRUONG

(Ho va tén, chir ky)

(Ho va tén, chit ky, dong ddu)
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