SO GD&DPT HAI DUONG PE THI NANG KHIEU LOP 11L (LAN 2)

TRUONG THPT CHUYEN NAM HOQC 2023 — 2024
NGUYEN TRAI MON: VAT Li
PE CHINH THUC Thdi gian lam bai: 180 phiit (khong ké théi gian giao dé)

(Dé thi c6 02 trang, gém 06 cdu)

Céu 1 (1,5 diém): ; ’
1. Cho mach dién nhu hinh 1, ngudn dién c6 suat dién dong E =6V va dién tré
trong r=1Q. Dén P ghi 3V -3W . Bién tr& con chay AB c6 dién trd toan phin &
la R=7Q,Clamotcon chay cé thé di chuyén tir A dén B, goi dién trd ctia P Tc
phin AC la R, v&i 0<R, <7Q. B0 qua dién tr& cdc day ndi. —@T
a. Cho R, =2Q. Tinh cudng d9 dong dién trong mach chinh.

b. Tinh R, dé dén séng binh thudng.

2. Cho mach dién nhu hinh 2, gid tri cia cic dién trd la
R,=R,=R,=R,=3Q. Ngudn dién c6 suit dién dong E=24V,
dién tr& trong r=3Q. Bd qua dién tr& ctia ampe ké, cac day ndi va
khéa K. Déng khéa K, tinh s6 chi ctia ampe ké.

Ciu 2 (2,0 diém): Mot hé¢ gdm: Hai thanh kim loai QA, PD dit
song song, hai dau P, Q ndi véi dién trd Ry. Thanh kim loai thing MN, chiéu dai £, dién tr& R,.,
hai ddu M, N tiép xic vao hai thanh kim loai QA, PD. Hé dugc dit trong tir trudmg déu c6 vecto
cam tng tir B (do 16n bing B) hu'ong thing dimg Ién trén. Bo qua dién tré ctia cac thanh kim loai
QA, PD, chd tiép xiic va cic day nbi. Bd qua ma sat.

1. Hé dugc dit trén miat phing ndm ngang. Cho MN chuyen dong B

tinh tién doc theo hai thanh kim loai v&i vén téc v khéng @i huéng Q T N A
ra xa dién tr&'R1. Trong qué trinh chuyén dong, MN luén tiép xiic va y [ f

vuong géc voi hai thanh kim loai nhur hinh 3. =
a. Xéc dinh hi¢u dién thé giira hai ddu MN va chiéu dong dién qua .
thanh MN.

b. Thay dién tr& R; bing mot ngudn dién khong ddi ¢6 sudt dién

dong E va c6 dién trd trong r, xédc dinh cuong do dong dién qua thanh MN.

2. Hé dugc dit trén mit phing nghiéng (voi goc nghiéng a so

v6i mit phing ngang), dong thoi téc dung vao MN mét luc F
(d9 16n bing F) khong ddi, hudéng doc theo mit phing nghiéng
dé thanh chuyén dong di 1én trén nhu hinh 4. Trong qu4 trinh
chuyén dong, hai ddu M, N ludn tiép xuic va vuéng géc véi hai
thanh kim loai QA, PD. Sau mdt thdi gian, MN dat van téc
khong ddi bing v, . Biét khdi lugng ciia thanh MN 1a m. Gia
téc trong truomg 13 g.

a. Tinh v,.

b. Tinh gia tc ctia thanh MN tai thoi diém vén téc ciia thanh bing %

Ciu 3 (1,5 diém).

1. Mot véat sang AB hinh miii tén dit song song v&i mot

man E va cich man mét khoang L. Giira AB va man E dat mot thiu kinh hi tu tiéu cv f, sao cho
truc chinh ciia thdu kinh di qua A va vuong géc v6i man E. Tinh tién thiu kinh doc theo truc chinh
ngudi ta thay ¢6 hai vi tri ctia thdu kinh d&u cho anh r nét ciia AB trén man.

a. Tim diéu kién cua L d& bai ton thda man.

£




b. Biét khoang céch giita hai vi tri néi trén ctia thiu kinh l2 a.
Tim tiéu cy f cia thiu kinh theo L va a. Ap dung bing sé: L= 80cm, a = 40cm.

2. Pt diém sang S trwde mot thau kinh hdi tu ¢ tiéu cur f, céch tryc chinh mot khoing h = 2\[5 cm.
Cho S chuyén ddng déu theo phuong truc chinh tir khoang cach 3f dén 2f dbi véi thiu kinh véi téc
6 v = /3 cm/s, khi d6 ngudi ta thdy téc d trung binh ciia anh S’ 13 v' = lem/s. Tinh tiéu cy f cia
thiu kinh. '

Ciu 4 (2,0 diém): Mot con ldc 1 xo dt trén mat phing ndm ngang gdm 16 xo nhe ¢6 d§ cimg
k=100N/mva vat 1 c6 khéi lugng M =200g. Vat 1 dang dimg yén & vj tri O va 15 xo khdng bi
bién dang. Chon tryc Ox nhur hinh 5 va 6.

1. Trudng hop bd qua moi ma sat. Kéo vt 1 doc theo truc 10
x0 téi vi tri 10 xo gidn Scm, rdi tha nhe, vat dao dong didu
hoa doc theo truc Ox. Chon gdc thdi gian 1a lic vat c6 li do
2,5cm va dang téng.

a. Viét phuong trinh dao ddng ca vat.

b. X4c dinh thdi diém d¢ 16n luc kéo vé bing 2,5+/3N lan thir 2022 (tinh tir lic t = 0).
2. Trudng hop hé sb ma sét gira vat 1 va mat phing ngang 1a
p=0,2.Khi vat 1 dang dirmg yén & vi tri O, mot vat 2 c¢6 khdi
lugng m = 50g chuyén dong thing déu theo phuong ngang voi

vin tbc v, =2m/s tGi va cham hoan toan mém véi vat 1
(hinh 6). Ngay sau va cham, vét 2 nim bén trong vat 1 va sau
d6 ciing dao ddng doc theo truc Ox. Ldy g=10m/s>.

a. Tim vén tdc ctia hé vét ngay sau va cham.

b. Tinh d5 16n luc dan hdi cuc dai cua 10 xo.

Céu 5 (1,5 diém): Mat con lic don gdm qua cdu nho khéi lugng m, soi ddy nhe khong gidn, cach
dién, ¢6 chiéu dai £ =1m, dugc treo tai noi cé gia toc trong trudng g = 10 m/s%. Bd qua lwc cdn mdi
truong, kich thich cho qua cdu dao dong diéu hoa véi bién d goc 1a 0,1rad. Liy =n® =10. Chon gbc
thoi gian 14 lic vat ¢6 li d§ géc o =0,05rad va dang ting.

1. Viét phuong trinh li d géc theo thoi gian.

2. X4c dinh tdc d6 cuc dai ctia qua cau. ‘ ’
3. Tai thoi diém qua cdu c6 vi tri ¢6 li d6 o =—-0,05rad, x4c dinh géc giira vecto gia tbc cla vét va

phuong thing dimg. :
Cau 6 (1,5 diém): Mot khung day din hinh vuéng MNPQ cé chiéu
dai mdi canh 12 a ; khung day c6 dién tr& R, khéi lugng m. Ban ddu O
khung déy & vi tri nhu hinh v& , truyén cho khung day mét vén téc M X
ban diu Vo theo phuong ngang. Khung ddy chuyén déng cit cac 0 v,
P

dudng cam Ung tir trong mat tir trudng cd céc dudng cam Ung tir 1
vudng goc véi mit phing khung ddy nhu hinh v&. Cam tmg tir ciia tir @ B
trudng phu thude vao toa d§ y theo quy ludt B=B,(1+ky), v6iBo,

k 14 c4c hing s6 duong. Bé qua ma sat va lyc cin mdi trudng, trong y
qué trinh chuyén dong khung day khéng thay ddi hinh dang va ludn

chuyén dong trong mit phing thing dimg. Cho gia toc roi tw do la g.

Viét phuong trinh biéu dién sw phu thudc ciia thanh phin vén tdc vy (thanh phin vén téc theo truc
Oy) cua khung day theo thoi gian t.

Hét _
- Thi sinh khéng dugc sir dung tai liéu.
- Giam thi khong giai thich gi thém.
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Cau 1 (1,5 diém).
Nbi dung dip 4n Pié¢m
1a.
2
D= Y =3Q IE.I‘
dm lL
Rx=7-2=50Q S
Rac= 288120 a- 8
Rx +RD b C
=R =R +R5 =1,2+5=6,2Q
e L 0y 0,25
Rg+tr 6
1b.
Dén sang binh thudng U, =U,, =3V=>U, =3V
3R
R — X
TR
Dién tré mach ngoai:
3x
Ry=R,.,+Rp=——+(7-R
N AC CB 3 +X ( X)
=I'= =
Ry+r e
Upe=Up=I'R¢ = . ’ Ry i
Ry+1 3+R,
6 3R,
R, +1 3+R,
=Ry =6Q 0,25
Vay khi R, =6Q thi dén sang binh thudng.
2.
Khi K déng mach ngoai: [(R3//R4)ntR;]//Rz.
Di¢n tré mach ngoai khi dé:
= RS.R4. =],SQ
R; +R,
R, =R, +R,=4,5Q
N = RiR, =1,8Q
R134 Sk RZ
I= E =5A
Ry+r 7
Uy=LR,=9V 0,25
L= L 3A
RZ




I, = =2A
134 R134
U
I L,==—%
134 34 R34
U,, =L,R,; =2.1.5=3V=0,
U3
=lL=—3===1A
R 8 0,25
Tir mach v& lai suy ra chiéu dong dién trong mach géc nhur hinh ve.
Taintit C :
=I, =L+, =3+1=4A 0,25
| Chiy:
Phai c6 hinh vé& lai mach, hodc lip luin chirng té chidu dong dién tir
B den C hoic B dén D (néu xét tai nit D) méi dwoce diém 0,25,
Céu 2 (2,0 diém).
Noi dung dap an Piém
1a.
Theo quy tic ban tay phai, ta v& duge
chiu dong dién tir N dén M. 0,25
E. = £vB.sin(v,B) = LvB
Ay & __tvB
R,+R, R,+R,;
tvB
=>Unw=IR, = R, 0,25

R;+R,




1b. b=y
& =LvB.sin(v,B)={v.B

Trudng hop 1: Q T h A
o bc~E_tVB-E Er/ |I ;
R,+r R,+r Ak v
P M D
Bién luan

+Néu £vB—E>0& (vB>E < 1> 0 thi chidu dong dién ding nhu hinh
VE.
+Néu LvB-E=0< £vB=E <=0 thi khong c6 dong dién qua MN

2 B cos’a,

Khéng cén bi¢n luin két qua vi dé da cho thanh MN chuyén dong
1én trén dén khi vén téc khong ddi nén chiéu 1én F thi v>0nén chi c6 1
truomg hop < F>mgsina. (¥)

p = : b 2
+ Néu (vB-E<0< (vB<E<«I<0thi chiéu dong dién ngugc chiéu ; AS
trén hinh vé.
Chuy: i
' Phai ¢6 bién luin (thé hién hiéu rd “si ton tai” ciia truwdmg hop nay)
méi duge diem 0,25.
Trudng hop 2:
B
. P x A
E.+E (vB+E LT
sl= R = g o) - 0.25
.+ R, +r e v ?
P M D
2a. :
£, = £.vB.sin(v, B) = £v.B.cosa
e Es _ £v.Bcosa
Ri+R; R+R;
ik 2 2
> F, =12B sin(T B = TR £ Y2 L0 0.25
R, +R, ’
Xét khi thanh MN dat van téc khéng ddi
Vo
- Ap dung dinh luét II Niu-ton cho thanh
MN
— >F-mg.sina—F,.cosa=ma =0
2 2 2
< F—mg.sina = F,.cosa = 2D won
R, +R, 0 2‘5
F-mgsina)(R, +R :
oy, - F-mESna)(R, +R,)




2b.

Tai thoi diém v = %

- Ap dung dinh luat IT Niu-ton cho thanh MN
——>F-mg.sina —F,.coso. = m.a

(*.v, B’ cos’al

< F-mg.sina— =m.a

2(R,+R,) 0,25
2 R2 2 3 :
i i s (* B’ .cos o..(F mgl.sm,on)(i{1 +R,) o
2(R,+R,) {°B cos’a
@l(F—mg.sina_)zma@azﬂgﬂg 0,25
2 2.m
Ciin cir theo (*) & phin trén thi ciing khéng cin bi¢n luin két qua.
Ciu 3 (1,5 diém).
a.-Tacc'):L=d+d'=d+%$dz—M+Lf=0 ¢))
- Dé ¢6 hai vi tri ctia thdu kinh déu cho &nh rd nét ctia AB trén man thi
| phuong trinh (1) phai ¢6 2 nghiém phan biét
A=I"-4Lf>0=>L>4f ) 0,25
+
b. Nghiém cia (1): d,, = L—z‘/z; d-d,=a ®3)
e e L+a
- Xéc dinh dugc JA=a varitra dugc d, = €))
Ap dung céng thirc thiu kinh; L =L 11, 1 )
s F T e 0,25
e
- Kéthop (4), (5) thu dugc : f =
= 0,25
- Ap dung béng s6 : f=15cm.
Si . 5y s

S |

n
@)
»

+Khi diém sdng S di chuyén tir S| dén S, thi anh di chuyén tir S, dén S,
+ Quéng dudng ma diém séng S di dugc trong thdi gian 13:




$iS;=vt= |Ad|=|d2—d1|=l3f—2f|=f 1) 0,25

+ D¢ doi ctia anh theo phuong truc chinh la:

Al ot e S i, i oy 5
g, i
+ Quéing dudng ma anh di dugc la: S8, = Ad PR T | 0 0,25

cosa cosa

' B 5
+ Tir (1) va (2) ta c6: F=2.cosa -—)cosa———i——)»a,:?,o

+ Tir hinh ta c6: tana:ﬂ=h—>f=L=6cm 0.25
OF f tan o >
Ciu 4 (2,0 diém).
Nbi dung dap 4n Piém
| 1a.
A=5cm :
k 100
o=,|— =, |[— =10/5rad/s
VM {02 Vi
x =2,5cm va dang ting = ¢ =_§
0,25

X =5cos (IO\E - g)cm

1b.
|E.| =k[x|<> 2,53 =100x| = x = 42,5\3cm 0,25
202
=t =[—0.2n+£+ocJl
4 3 ®
Véi coson=—2&@ =i
: 5 6
t=141,9715s 0,25
2a.
Béo toan dong lugng cho hé ngay trudc va ngay sau va cham
—‘T"—>mv0 =(M+mvev= i =0,4m/s=40cm/s
+m 0,25
Chua y:
Néu chiéu 1én Ox thi v=— m:" =—0,4m/s=—40cm/s
m
20, .
Ap dung dinh ly bién thién co ning cho hé (ngay sau khi va cham va tai vi tri
16 xo nén cyc dai (AL))
1 e | 2 . 0,25
= 5 kAC —E(Mﬂn)v =A, =-F_A¢ 4y




Ap dung dinh ludt I Niu-ton cho hé vit, chiéu lén phuong vudng géc Ox
(huéng Ien)
=N=M+m)g

=F =pN=pM+m)g=0,2.0,25.10=0,5N
Thay vao (1)
1 1

:5100.,5@2 -5.0,25.0,42 +0,5A0=0
< 50.A02 +0,5A0-0,02=0=> Al =0,0156155m 0,25

< (Fy)  =kat= 1,56155N 0,25

Ciu 5 (1,5 diém).

Cau 6 (1,5 diém): Mot khung day din hinh vuéng MNPQ

¢6 chidu dai mdi canh 14 a ; khung day c6 dién trd R, khéi 2
luong m. Ban ddu khung day & vi tri nhu hinh v&, truyén S

cho khung ddy mét van téc ban ddu vo theo phuong ngang. Q P
Khung ddy chuyén dong cét cic dudng cam Urng tir trong @B
mdt tir trudng c6 cac dudng cam tng tir vudng gbc véi mit
phéng khung diy nhu hinh v&. Cam Ung tir cua tir trudng
phu thudc véo toa d6 y theo quy luat B=B,(1+ky), v&i By , k 12 c4c hing sé duong.

y

B qua ma sét va luc can mdi trudng, trong qua trinh chuyén dong khung dy khong
thay ddi hinh dang va luén chuyén ddng trong mit phing thing dimg. Cho gia téc roi
twrdolag.

Viét phwong trinh biu dién sy phu thudc ctia thanh phin van téc vy (thinh phin van
téc theo truc Oy) ctia khung day theo thoi giant.

BG

- Xét tai thoi diém t bit ki, canh MN & vj tri ¢ toa do y, thinh phan vén téc cua
khung theo truc Oy 1a vy.
- Ap dung quy téc ban tay phai ta x4c dinh dugc chiéu ciia céc suit dién dong cam
ng trong mdi canh ctia khung day nhu hinh v&.
+ Xét chuyén dong cia khung day theo truc Ox (thanh phan vén téc theo truc Ox).
Canh MN, PQ khong tao ra suat dién dong cam ung.
Do tinh d6i ximg suat dién dong cam ing do hai canh MQ va NP tao ra cé
d6 16n bing nhau. [£,,|= |§QN|

+ Xét chuyén dong cta khung day theo truc Oy (thanh phén vén tdc theo truc Oy)
Canh QM, NP khéng tao ra suat dién dong cam ung.
Suét dién dong cam tmg do canh MN tao ra Evw =av, B, (1+ky)

Suit dién déng cam (g do canh PQ tao ra Epq =av, B, [1+k(y +a)]




O X
- Chon chiéu duong trong mach ( trong khung yi - -1\_-’-1 - _I*l_ﬁ III
ddy) nhu hinh v& Goi cudng dd dong dién o T@ B
trong khung tai thoi diém xét I3 i. T E tf:m b
- Ap dung dinh ludt Om cho toan mach, ta == 7 < P
duoc: ' _l =
¥
Epo —Eom —Emn +Exp =IR Hinh vé& luc tir tdc dung lén
< av B, [l +k(y +a)]—avyB0(1 +ky) =iR cac  canh then nhirone
< kBga’v, =iR
. kB;a’v
Si= = ! .
- Ap dung quy tic ban tay trai ta xac dinh dugc luc tir tic dung 1én canh MN, PQ ctia
khung day nhu hinh vé&.

E, =iaB,(1+ky)
Foo =iaB, [1+k(y+a)]
Luc tir téc dung 1én hai canh MQ va NP ciing ¢6 phuong nim ngang, ciing d6 16n,
ngugc chiéu.
Vay theo truc Ox tdng hop céc luc tic dung 1én khung day bing khdng, do d6 thanh
phén van tbc cia khung day theo truc Ox luén khéng dbi va bing vy
Xét theo truc Oy, ap dung dinh luét II Niuton cho khung, ta c6:
Fun +P—Fq=ma =my"
& iaB,(1+ky) —iaB, [1+k(y +a)]| +mg =my"
& -iaBka+mg=my" (2)
Thay (1) vao (2), ta dugc
kBga’v,

= mg—kBoazT =my

"
n2, 4
0

R

< mg-— y'=my" (viy'=wvy)

Pit Y=y' = Y'=y"

In2 4
0

&S mg-— Y =mY"

_ KB’

< Y=g = Y- 41)

széa4
mR

1) o Y'=g-—AY=—A[Y—%] 2)

Dit A=

= Y'=g-AY

bit Z=Y—§-:> Z'=Y', ta dugc




S L'=-A7 & d—Z=—AZ = g:—Adt
dt Z

o Z=Ce™ <:>Y-——§=Ce"“ oy =Lice™

ey'=v, :%+Ce

—At
( C6 thé ding phuong phép thir nghiém, tir phuong trinh Z'=-AZ ta c6 nghiém
Z=Ce* o Y-E=Ce™* oy =L8ice™ oy=v =8 ice™)

A A Fiv

Tait=0,vy=0,taco




