SO GD&DT NGHE AN PE THI KSCL HQC SINH GIOI LOP 12-LAN 4
TRUONG THPT NGUYEN TRUONG TQ Nim hoc 2022-2023. Mén: Vit li — Bang A
Thoi gian: 150 phat (Khong ké thoi gian giao dé)

Pé thi ¢6 2 trang

Cau 1 (4,0 diém): Cho mach dién nhu hinh v& 1. Ngudn dién c6 suit dién dong E= 9V; dién tro

R, =3Q , bién trd con chay MN c¢6 dién tr toan phan R. Bo qua dién tré cuia day ndi, khoa K. Cac

dung cu do 1i tuong. @
a) Khoa K mo, ampe ké chi 1,5A va von ké chi 7,5V. Xéc dinh , | 5% p
dién tro toan phan cia bién tré va dién trd trong r ciia ngudn dién. 0_| I.. " '
b) Bong khoa K, con chay C & vi tri sao cho dién tro R,,. =3Q. Lf:_m
Tim sb chi von ké, ampe ké va tinh cong suat tidu thu cta bién tro. T ' *\—
¢) Khoa K dong, di chuyén con chay C tir M dén N thi s6 chi ampe Hinh 1
ké thay d6i nhu thé nao?
Céu 2 (4,0 diém): Hai thanh ray thang, dai, song song va cach D A
déu nhau mot khoang bang £, dugc dat trén mat phang nam — ~
ngang. Nguoi ta ddt 1én hai thanh ray nay hai thanh kim loai . @B g
cung ban chat AB va CD, sao cho ching vuéng goc véi phuong
ctia hai thanh ray va cach nhau mot khoang bang d. Cac dudng c 1 I
ray cO dién tr¢ khong dang ké, moi thanh AB va CD c6 khoi i

luong m va dién tré R; hé s6 ma sat gitra hai thanh AB va CD
v6i hai thanh ray 1a rat nho. Hé thong dugc dit trong tir truong déu, cam Gng tir B nhu hinh v& 2.
O thoi diém dau, thanh CD dung yén, thanh AB duogc truyén van téc v, doc theo phuong cua hai
thanh ray.

a) Sau khoang thoi gian rat 10n, khoang cach gitta AB va CD bang bao nhiéu?

b) Xac dinh nhiét lugng téa ra sau khoang thoi gian do.
Cau 3 (6.0 diém):

1. Cho con lac 1o xo nhu hinh 3. Vat nang khéi lugng m =100g, 16 X0 nhe ¢6

. , . . _ m
d6 ctng k = 40N/m long vao truc thang dung, dau dudi cia 16 xo gan chat vai
gia do tai diém Q. Bo qua moi ma sat. LAy g =10m/s2. Pua vat dén vi tri 16 xo k
bi nén mot doan 4,5 cm rdi tha nhe. Chon truc toa dd Ox theo phuong thang

Hinh 3 =Q

dang, goc O & vi tri can bang, chiéu duong huéng lén va goc thoi gian (t = 0)
lac tha vat.
a) Chang minh vat dao dong diéu hoa va viét phuong trinh dao dong cua vat.

1



b) Tim thoi diém 16 xo bi nén mot doan 3,5cm 1an tht 35 va quing dudng vat di dugce dén thoi
diém do?

¢) Viét biéu thuc lyc dan hoi cua lo xo tac dung 1én gia d& theo thoi gian.

2. Cho dau dudi cia 16 X0 gin cé dinh vao vat ¢6 khédi luong M = m duge dat o
trén ban nam ngang nhu hinh 4. Pua vat m dén vi tri 1o xo khéng bién dang

roi truyén cho n6 van téc ban dau cé do 16n Vo =120 cm/s huéng thang ding “
xubng dusi. Chimg 6 ring dén mot thoi diém vat M bt dau bi nhc len khoi iy M

mit ban? Tinh toc do clia m & thoi diém do?
Céu 4 (4,0 diém): Mot soi day dan hoi rat dai duoc cang ngang. Pau O cua day bat dau dao dong
tai thoi diém t = 0 theo phuong trinh

u(cm)

u,= Acos| 20nt - = cm; trong d6 t dugc tinh |
© 2

béng s. Coi bién do song khong doi. Tai thoi
diém t1 = 0,15 s, soi ddy c6 dang nhu hinh (H.4). H.4

a) Tinh téc do truyén song.

b) Tai thoi diém t1, van tc ctia phan tir O o gia tri bang bao nhiéu?

c) Ké tir t = 0, dén thoi diém ma ba phan tir O, M, N trén day thang hang 1an thir 10 thi quing
duong ma phan tir M di dugc 1 bao nhiéu?
Cau 5 (2,0 diém): Tai bénh vién hitu nghi da khoa Nghé An, phong nga ciia mot ngudi ¢d bénh
cao huyét 4p, dudng sirc tir cua tir truong Trai Dat c6 hudng Nam - Bic. Dé bénh nhan nay khong

bj tai bién mach mau ndo thi givong ngt can dit theo hudng nao? Vi sao lai dit givdng nhu vay?

Can b coi thi khong gidi thich gi thém.

Ho va 160 thi Sinh: ..o oov v eos s v eee e eevs v .86 bdo danh: ... ... ...
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Nam hgc 2022-2023. Mon: Vatli — Bang A
Thoi gian: 150 phat (Khong ké thoi gian giao dé)

HUONG DAN CHAM
TT Noi dung Pi¢m
Uy
caul |[R=—=50
] I 0,5
4diém
la I E E R=10
. - —_ = — — —
R+r I 0,5
: 0,25
bién tré mach ngoai: Ry, = Ry + Rfen _ 420
’ ’ Ry+Rey 0,25
Cuong do dong mach chinh: [ = E _®axn 1,734
Ry+r 26
189 0.25
Séchivonké: Uy, =Uyg =E—Ir=—V =727V
1b. 26
Hiéu dién thé gitia hai diém CB: Upp = . Rypq = E V2077V o5
A 1. 4 Ucg 27 |
Sochiampeke: [, =—=— A4 ~ 1,038 A
Rey 26 05
Cong sudt tiéu thu trén bién tro: '
Pun = Puc + Poy = PRyc + ZRoy =2 W ~ 11,14 W
PitRey =x =Ry =5—x
S+5x—x°
Dién tro mach ngoai: Ry =5 —x + X _ 1oeew
- x+3 x+3
E 9(x+3
Cuomg d6 mach chinh: [ = —— = — 2 05
Rp+r 18+6x—x
e 2 _ 9(x+3) Ix 27x
Higu dién the Ucg = 18+6x—x2  x+3  18+6x—x2
A 1 L7 _Yes _ 27
" S6 chi ampe ké: [, = Ren  18i6r 025
véix=0—-1, =154
Voix=50-1, =2 ~1174 4
23 0,25
Miu sé f(x) = 18 + 6x — x? 1a mot tam thirc bac 2 ¢6 bé 16m huéng xudng
b )
Khix=——=30- f(X)par =27—-01"" =14
2a 0,25

Vay khi con chay di chuyén tir M dén N thi s6 chi ampe ké giam tir 1,174 A xudng gié tri
nho nhit1a 1 A (tng véi Rpye = 2 (4; Ry = 3 (1), sau d6 tang dén gid tri 1,5 A.




Cau
(4diém)
2a
(3d)

a. Xac dinh khoang cach AB va CD
Khi AB chuyén dong dién tich hinh ABCD bién thién nén [y F, F

cn
trong khung day c6 dong dién cam ung, n6 lam thanh AB == <
chuyén dong cham dan con thanh CD chuyén dong nhanh dén. @B
Khi chung c6 cung van tdc thi dong dién cam Ung triét tiéu, I —,5 I 7
, 2 an A e A K Vep AB
sau d6 2 thanh chuyén dong déu vai cung van toc.

Goi V45 VA v¢p 12 van toe ciia 2 thanh AB, CD sau thoi diém C*
ban ddu mot khoang thoi gian bang At, khung day thay d6i mot phan dién tich bang :
AS = (T?AB = T?CD ) E.At.

A@ = BAS = B(T?AR = T?CD)EAt'
Do 16n suat dién dong cam tmg: |E| = % = B(vyg — vep)?f
E  Blvag—vcpMH

Dong dién cam ng trong mach: iyp = icp = R -

Bzrz(v/\B v('l'))

2R

Fap = Fop =
Luyec tir tac dung 1én cac thanh AB va CD:

. B?{)(V.‘\u ~Vep)

, = 2mR
Gia toc cua cac thanh:
Av AR oo B (v‘\u —Vep )
At 2mR
AV( e B*(° ( V_.\n ~Ven )
At 2mR
i B*(*(v,s—Vep )AL BAd
AV g == = T
N 2mR | ‘ng
AV... = B'/'(\’\“—-\'(‘())At - B ("Ad
Feo = 2mR ~ 2mR

Véi Ad = (va5 — vep)At 1a d6 bién thién khoang cach giira AB va CD.

B Ad
\'..-\B = \~'“ —_

2mR
_Br'Ad
. . 7 2mR
Van toc tirc thoi tai thoi diém dang xét:
. _B"Ad_B:/";\d_« _mv,R
. . 2mR 2mR B(*
Khi toc dg cua 2 thanh bang nhau:
/oR
d'=d+Ad=d "[‘3‘:‘-/'
Khoang cach giira 2 thanh khi da chuyén dong déu:
‘ 1
Van toc 2 thanh khi d6: Vag = vVpp = 2 Vo

0.5

0.25

0.25

0.25

0.25

0.5

0.5

0.5




0.5

2b ‘ Q= m:,, 7 72 l = m;'::, 05
b. Nhiét luong sinh ra bang do giam dong nang cua hé: = -
Caus3 | 5 vTCB I x0 nén mat doan Al, = ™3 — 2 5(cm) 0,25
(6diém) K
la Vat & vi tri c6 toa do x. Theo dinh luat II Niu ton:
(1,5d) | k(Al,—X)—mg=mx" <> —kx = mx" < X" = —E.x =—w’ X" 0,25
m
Vay vt dao dong diéu hoa co: o= \/K =20(rad /s)- 0,25
m
Phuong trinh dao dong cé dang: x = Acos(ot + @) = v=Xx' =-nAsin(ot + ¢)
Tai t=0 thiz | X0 =ACOS®=Al, ~Al==2cm _ 1A~ 2cm 0,25
V,=—Ansing=0 ¢ = m(rad)
Vay phuong trinh dao dong la: x = 2cos(20t + rr)(cm). 0,25
10 | Toa dg 16 x0 bi nén: x, = Al, — Al'=—1(cm), chuki: T 2% _ T (o). 0,5
(1,5a) ® 10
Tir mi lién hé gitra dao dong diéu hoa va chuyen dong tron déu ta thiy vat qua vitrico toa | 0,25
dd Xn lan thir 35 vao thoi dieém:
-1 T 1
t=35—.T+—= 03z (s) =5,39(s)- 0,25
2 6 60
Quiang duong vat di dugce dén thoi diém do: s—17 4A + A =137(cm)- 0,5
2
1c Luc dan hoi tac dung Ién vat m: Fan = mg + ma =1—0,8cos(20t + m)(N). 0,5
(D) | | ye dan héi do 16 xo tac dung 16n gis Q: F, = —F, =0,8c08(20t + 1)) —1(N). 05
2 V2 0,25
(d) |Biéndo daodongciam la: A= AlZ + (D—g =6,5(cm).
A . : 0,25
Luc dan hdi do 16 o tac dung 18n M: F, =mg —mw’Acos(ot + @).
DPé M dung yén thi ap luc cia nd tac dung 1én ban thod man diéu kién: 0,25
N >0 < Mg + mg — mw’Acos(ot +¢) >0 Vt.
2 2
<:>AI§+V—‘;$M—+T <:>V§SM'g '(M+2m)©vo <504/3(cm/s)- 025
® m.o k.m
. . . . 0,25
Viv,>g M nén dén mot thoi diem M s€ bat dau bi nhac 1én khoéi ban. Thoi
\ m
diém M bit dau bi nhic 1én khoi mat ban thi 10 xo phai gidn mot doan Al, khi d6 lyc dan hoi | 0,25
va trong lyc tic dung 1én n6 can bang nhau nén: Mg = kAl = Al = % =2,5(cm). Luc nay
0,25
vat m co toa 30 x=5cm. 025

Téc do clia vat m khi d6 1a: v =VA? —x* =204/6,5° —52(cm/s) ~83,1(cm/s).




Cau 4(4d)

4a N 207 0,25
+ Tan s0 song: f =—— =10Hz
s 2r 0,25
+ Budce song: 4 =48cm
+ Tdc do song: v=Af =480cm/s=4,8m/s 0,25
4b | + Tai thoi diém t; phan tir O dang & VTCB di xudng. 0,25
+ Bién d¢ dao dongcia O la A=2 cm 0,25
+ Do d6 tai thoi diém t1 van téc dao dong cta phan tir day tai O 1a
V, =—wA=-207.2=-40zCcm/s 0,5
4c | +biém O va M luon dao dong nguoc pha, M va N luén dao dong vuodng pha nhau 0,25
+ Tai t =0; diém O, M, N thing hang lan th& nhét. 0,25
+ Tai thoi diém to1 = 0,5 T, diém M bét dau nhan dugc dao dong nén O, M, N thing 0,25
hang lan thur 2
+ Tai thoi diém toz: thi ba phan tir tai O, M, N thing hang 1an tht 3 (hinh v&)
Uy _1 0,25
— =3 2
uy 2 =u, = NG cm
ul +ul =A’=4
+ Bén‘théi diém to2 (ba phan tir tai O, M, N thang 0,25
hang lan tha 3) thi diém M da di dugc quing
2 2 |
duong: | 2.2—-—= |=4——=(cm |
¢ ( V5 j N !
+ Sau d6 ctr 0,5T thi ba phan tir O, M, N lai thang @) 2 U' 0,5
hang. Do d6 thoi diém ma ba phan tir O, M, N N M
thdng hang lan thur 10 1a: toi0 =to3 + 3,5.T
+ K& tir t = 0 dén to1o (ba phén tir O, M, N thing
hang Ian thir 10), quang dwémg ma M da di duoc la: S,, = (4— %) +3,542=311(cm) | 9°
Céau | + Giuong phai dat doc theo duong stc tu, tire 1a doc theo huéng Nam — Bic 0,5
5 |+ Ngudi bi bénh cao huyét ap rit d& vo mach méau nédo, néu dong chay nguoc cia mau & | 0,5
dong mach nao bi can tro.
+ dong chay cua mau chtra rat nhiéu ion néu chiu tac dung cua lyc Loren xo 0,5
+ Néu dat givong theo hudng cac hudng khac thi dudi tac dung cua lyc Lo ren xo s€
lam cho céac ion (+) bi kéo vé mdt thanh dong mach, cac ion (-) kéo vé phia nguoc lai 05

tao ra dién truong can trd chuyén dong cua dong mau 1én nio. Do d6, khi dat giuong
theo huéng Nam — Bic thi lyc Lo ren xo tic dung bang 0 (neu dong mach hudng thang
theo c¢d ngudi ndm), con cac dong mach hop véi tryc cua c6 nguoi bénh mot goc rat
nhg, thi lyc Lo ren xo ciing khong dang ké. Nhu thé s& tranh dugc tai bién cho ngudi
bénh do tac dung cua tur truong

ChQ y: Néu HS gidi theo cich khdc ma van ding két qua thi van cho diém toi da theo thang diém timg

cau




