HOI CAC TRUONG THPT CHUYEN KY THI CHQN HQC SINH GIOI

VUNG DH&DB BAC BO LAN THU XIV, NAM 2023

HUONG DAN CHAM

(Huong dan cham gom 10 trang)

Cau 1: (5diém)  Chuyén Lé Quy Pén — Da Ning
Mot vat nho cd khoi luong M dugc dat trén mot tam phang BD

nam ngang, c6 khdi luong m. Hé dugc gitr can bang nho ba soi

day manh, nhe, khdng dén AB, BC, DE (Hinh 1), véi BC = DE.

O vi tri ndy cac day treo BC va DE hop Vi phuong thang ding

géc ¢ = 30°. Tinh gia tdc cua vat M va tam phang BD ngay sau

khi day AB bi cét dut trong cac truong hop sau: A
1. Vat M dugc ghép ctng véi tim BD. B D
2. Vat M ¢ thé truot trén tam BD Véi h¢ s6 ma sat truot giita Hinh 1

chung la u.

Apdungbingsd: g = 10 m/s%; M = 10 kg; m = 25kg; u = V3 /4.

Y 1 (2 diém)

HUONG DAN CHAM MON: VAT Li - LOP 10

Noi dung

Diém

Khi day AB bi cat dut, hé chuyén dong tinh tién.

0.25

Vi M ghép clmg v6i BD nén gia toc ctia M bang gia toc cua BD.

0.25

V& hinh, biéu dién luc:

(m+ M)g

0.25

Tai thoi diém ngay sau khi cat day, gia toc cla BD chi c6 thanh phan tlep tuyén vudng goc voi
day BC va hudng xudng dudi. Thanh phan gia toc phap tuyén luc nay bang 0

0.25

Phuong trinh dinh luat IT Niu-ton cho hé
(m+M)G+Ts +Tp =(m+Md

0.5

Chiéu 1én phuong vudng goc day ta dugc
a=4g. smq)———Sm/s

0.5
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Y 2 (3 diém)

Néi dung Piém
Xét M trong hé quy chiéu ma m dtng yén. Cac luc tac dung I&n vat M nhu hinh vé:
y
0.25
Phuong trinh dinh luat II Niu-ton cho ta
N + Eps + Mg + Fye = Maym
Chiéu 1én céc truc toa dd ta duoc 0,75
N—-Mg+ Ma,,sinp =0 @
uN — Ma,, cos ¢ = May /m (2)
Xét cac luc tac dung 1én tam phang BD nhu hinh vé&
0.25
TacON' =N, Fpg = Fpg
Phuong trinh dinh luat II cho ta
, mg + N' + Els + Ty + T = md, 0.25
Chiéu 1én phuong vudng goc voi day ta dugc:
Nsing + mgsing — uNcosp = ma,, (3)
Giai hé phuong trinh (1), (2), (3) ta dugc
2m + 2M (1 — p/3)
a =
™ 4am+ MO - p/3) g 05
A —/3(m + M)(1 — uV3)
M am + M(1 — wV3)
Ta c6 gia toc clia M:
Thay sb tinh duoc: a,, = 5,37m/s?; ay/m = —1,48m/s?
0.25
Tinh duoc d6 16n cua a,, bang phuong phap sé phirc, hodc phwong phéap chiéu Ién céc truc toa
do: 0.5
ay = 4,16m/s?
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Cau 2: (4 diém)  Chuyén Tran Ph( — Hai Phong ﬂ

Thanh cting AB, manh, dong chat, ¢ khoi lugng M va chiéu dai L, trung diém cua thanh la 0. Thanh dugc dat
nam yén trén mat ban nhin nam ngang. Vat nho (coi 1a chat diém) c6 khéi luong m véi m = M chuyén dong trén mit
ban vai van toc vy dén va cham vao thanh AB theo phuong vudng goc voi AB. Bo qua moi ma sat.

E
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|
|a b
|
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A O ¢C B 4 A B
[ [ ] |_: ] _: —_—— I_i
[ [
iVo i\?o
m m
Hinh 2a Hinh 2b

1. Vat nho va cham dan héi véi thanh tai vi tri C cach dau A mot khoang % (nhw hinh 2a). Tim vén téc dau B cua
thanh ngay sau va cham.

2. Gia str truc va cham, trén mat ban ¢ mot soi day nhe, khdng co dan, chiéu dai b, mot dau cb dinh tai diém E,
dau con lai budc vao dau A caa thanh. Thanh nam yén va day thang, véi cosa = % Vat nho va cham hoan toan mém
véi dau B ciia thanh (nhu hinh 2b). Biét ngay sau va cham dy cang, tinh e cing cia day khi do.

Y 1 (2 diém)

Néi dung Piém
Goi V,,V lan luot 12 vat téc vat m, van toc khéi tam caa thanh ngay sau va cham.
Goi @ latoc do géc trong chuyén dong quay quanh khdi tam cia thanh ngay sau va cham.
Ap dung PLBT dong luong (dang dai s6): 0.25
mv, =mv, + Mv
Vo=V, +V (1)
Ap dung dinh luat bao toan Momen dong luong vai truc quay di qua khéi tam cua thanh truéc
va cham.
L L 2 Lo
mv, 2 = mvl.z+ @ >V, =v1+? (2 0.25
binh luat bao toan co nang:
mvp, _ my; + Mv? + ML w—2:>v2 =Vv24+Vvi4 ) (3)
2 2 2 12 2 °Th 12 0.25
. 3 8v, 24v 0.5
Giai hé (1), (2), 3)tadugc: V, =—V,;V =—2; @ =—2
’.(‘)()() 7C V=17V T 1L
Van toc dau B cua thanh ngay sau va cham la:
Vg =V +oA0B 0.25
L 8v, 24v, L 20v,
2 11 11L 2 11 :
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Y 2 (2 diém)

Noi dung

DPiém

Sau va cham day cing = dau A khdng cd van tdc theo phuong day
= V, ¢6 phuong vudng goc voi Sgi day.

0.25

Goi G la khéi tam cua hé sau va cham = AG = %L

Pong lugng cua hé duoc bao toan theo phuong vudng goc voi luc cang day:
myv,sina=(Mm+M).v,,  (Vg, lathanh phanvan toc Vg vubng goc vai day)

VoSina =2vg,

0.25

Theo cong thic cong van téc: Vg =V, , +V, (¥)

E Vaia

. y

: 3L . . A
VG Vg, :Tw va Vi, , huong thang dung 1én

Chiéu (*) 1én huéng cia Vy, ta duoc:

-

Awac)

5

3l . AN

E / Ve
V.sinag 3lLw . > B
0 =——sina-v, (4) AéA e C
Va

VG 1

2 4

0.25

Ap dung dinh luat bao toan momen dong luong cua hé véi truc quay di qua A:

3Lw . 3L
mvoL = I, @+2m. T—vAsma 7

2
Sml a)+2m.(3L—a)—vAsina].3—L (5)
4 4 4

mv,L =

0

0.25

. V V
Giai hé phuong trinh (4) va (5) ta dugc: @ =-2; v, =—3

L 32

0.25

Phuong trinh chuyén dong quay quanh khoi tam G cua hé:
3L 18T

T.T.cosa = lhee) Y @V =%cosa

0.25

Khi day cang, A chuyén dong tron quanh E = thanh phén gia toc cua A theo phuong sgi day la
2

v , . .

FA . Mat khac, gia toc cua A trén thanh:

d, =a, +7 AGA-w’GA
Trong do:

va T
2m
. = 3L 27T _
+‘7’/\GA‘ = 8ya6) = 7-7 :mcosa (a'tt(A/G) T)

+‘a)zG—A‘ =8, o) = a)z.% (8 ey —)

0.25

Va
b
vi T 2T 2, 23k
b 2m 10m

T : 1 1
4 180 L2

=hinh chiéu &, theo huéng AE

0.25
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Cau 3: (4 diém) _Chuyén Thai Binh — Théi Binh 7 7

Mot qua khi cau ¢ mot 16 hd ¢ phia dudi dé trao doi khi vai moéi truong xung quanh, ¢é thé tich khong doi
V =1,1m®. Vo khi ciu c6 thé tich khong dang ké va khdi lugngm = 0,187kg. Nhiét do ciia khi quyénlat, = 20°C,
&p suat khi quyén tai mat dat 1a p, = 1,013.105Pa. Trong cac didu kién do, khdi luong riéng cua khong khi 1a
1,20 kg/m3. Giatdc trong truong tai mat datla g = 10 m/s?.

1. Tim khéi luong mol trung binh cua khdng khi.

2. Bé qua khi cau lo ltng trong khéng khi, ta can nung néng khi bén trong khi cau dén nhiét do t, bang bao nhiéu?

3. Nung néng khi bén trong khi cau dén nhiét do t; = 110°C. Tim lyc can thiét dé giir khi cau dimg yén.

4. Sau khi nung ndng khi bén trong khi cau, ngudi ta bit kin 16 ho lai va tha cho qua khi cau bay 1én. Cho nhiét do
khi bén trong khi ciu t; = 110°C khong doi. Nhiét do ciia khi quyén va gia toc trong trudng coi nhu khong ddi theo
d6 cao.

a. Tim khéi luong riéng cua khong khi tai do cao h o véi mit dét.
b. Tim d6 cao cuc dai ma qua khi cau 1én duoc.

Y 1 (1 diém)

Néi dung Piém
Tu phuong trinh trang thai cua khi 1y tudng:
0.5
PV =mRT =" RT = p=M_MP.[A T
M V RT'\p, T
—m - ART _1283L 2593 ~ 28.84.10°kg / mol = 28,84g / mol 05
P 1.03.10 :
Y 2 (1 diém)
Noi dung biem
beé khi cau lo ltng, ta can co:
pVg=mg+pVg = pV =m +p_|_1—T1V 05
2
T, - PARY% _ 1,2.293.1,1 _341.36K ~ 68,36°K
pNV-m 1,2.1,2-0,187 0.5
Y 3 (1 diém)
Néi dung Piém
Luc can giir qua khi cau la:
T 0.5
F=pVg-mg-pNg=(pV —m—%v)g
3
Thay s6 ta duoc
0.5
F= (1, 2.1,1-0.187 - 1,2.293 1,1).10 ~1,23N
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Y 4 (1 diém)

Néi dung Piém
a) Chia khong khi thanh cac 16p rat mong c¢6 d6 day dh, xét can bang cta khoi khi
P(h)=P(h+dh)+pgdh
— dp=—pgdh=—MP g dh= I __Mg
RT p RT
Ly tich phéan 2 vé ta dugc
p h _Mgh
J‘d_pzj_mdhjp:poe RT 0.25
5P RT
Khéi luong riéng
_ Mgh _ P9y 0.25
p=pe " =pe ”
b. Qua khi cau can bang khi:
, .. m pT, 0187 12293 3 0.25
VO =md + o.Va = o — 2 4 = + ~1,088kg /m
pVg =mMg + p,Vg = o v, 11 383 g
Tim dd cao cuc dai ma qua khi cau lén duoc.
he_  Po A _ 101310° 1088 ... 0.25
2.9 P 1,2.10 1,2
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Céu 4: (4 diém)  Chuyén Lé Thanh Téng — Quang Nam

AAAAAA n_\

o >0

=)
YVYVYVY VYY

YYVYYVYY UJ

Hinh 4.1 Hinh 4.2 Hinh4.3
1. Hinh 4.1 md ta mét vat phang mong dugc tich dién duong véi mat do dién tich mat o, Viét biéu thirc cuong
do dién truong tai diém gan bé mat cua vat.
2. Hinh 4.2 m6 ta mét dia kim loai phang méng duoc dit trong dién truong déu E sao cho cc duong sac vudng goc
Voi mit dia. ia bi nhiém dién huang wng, ching to rang mat do dién tich mat c6 do 16n o = £,E Véi ¢, 1a hang so dién.
3. Hinh 4.3 m6 ta mét 10 xo nhe, cach dién, c6 do cang k mot dau gan vao tuong, dau con lai gan véi vat co khoi
lwong m, tich dién q. V4t c6 thé chuyén dong khdng ma sét trén mot truc Ox nam ngang tring véi truc 10 xo. Mot dia
kim loai c6 truc tring véi Ox dugc dat cach vi tri can bang cua vat mot doan z. Pia c6 ban kinh R, bé day h
(h <K R K 2).
a. Viét biéu thirc cuong do dién truong do vat gay ra tai diém dit dia kim loai.
b. Xac dinh mat do dién tich mat trén dia theo g, z.

c. Cho biét mét ludng cuc dién c6 mémen ludng cuc § = gl gay ra dién truong tai diém nam trén truc ctia ludng

cuc dién va cach ludng cuc dién mot doan z > [ duge xac dinhboi E = !

L Véi cac didu kién cua bai toan,
TEY Z
c6 thé xem hai mat cua dia tao thanh mét luong cuc dién. Tinh d6 bién dang cua 10 xo khi vat & vi tri can bang
theoa,z, h vaR.

d. Kéo vt khoi vi tri can bang mot doan nho va tha vat dao dong. Xéc dinh tan s goc ctia dao dong.

Y 1 diém)

Néi dung Piém
Str dung dinh ly Gauss:
Quy tich cac diém c6 ciing cudng do dién truong v4i diém M dang khao sat 1a hai mat phang
song song v&i vat phang va cach vat phang doan r. Xét mat Gauss 1a hinh hop c6 tiét dién day 1a 0.5

S (nhan hai mit phang trén 1a day) va chiéu cao 2r.
Dién thong di qua mat Gauss nay la @ = 2ES. Ap dung dinh Iy O — G.

1 o,
2ES=—q 2 E==°
g, d 2¢, 0.5
Y 2 (1 diém)
Nai dung Piém
- Xet mat Gauss la hinh tru c6 day song song cung kich thudc véi dia, chi€u cao h nho sao cho
mot day nam trong dién truong ngoai va mot day nam bén trong dia. Do bén trong dia khong co 0.5

dién truong nén dién thong di qua mat Gauss nay la: @ = ES.

- Ap dung dinh Iy O — G: E.S = L g trong d6 q = 6.S véi o la mdt do dién tich mat hudong
0
ung trén dia.

20 = €yF (dpcm) 0.5
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Y 3 (2 diém)

Néi dung Piém
a. Cuong do dién truong do dién tich diém gay ra tai diém dit dia la: E = g
= 0.25
] . . 2
b. Ap dung két qua phan trén suy ra: o = 2 g > 0.25
T
c. Bia duoc coi 1a mot ludng cuc dién véi dién tich ¢ hai dau c6 d6 1on q° = 6.S va khoang cach
hai dién tich la [ = h suy ra m6 men ludng cuc dién.
q.S.h 0.25
=q.l=0S.h=
p—1 ’ o AT Z?
Suy ra cuong do dién truong do dia gay ra tai diém nam trén truc caa dia va cach dia doan z la:
1 p_ 1 gSh
27, 2°  2rme, An7® 0.25
Dién tich g nam trong dién trudng E’ cua dia nén chiju tac dung cua luc dién:
.__Q’hS
F=qgE'=
9 87°e,2° 0.25
Khi can bang luc dién can bang véi luc dan hoi suy ra do bién dang cua 10 xo 1a:
AxeF qhS  g°hR?®
k kB8r’sz" k.Bmgz’ 0.25
d) Tai vi tri vat c6 toa do X (x < z)
. q’hS
mx"=—-kx+ ———
87’c,(z—X)
2 2 -5 2
mx" = —kx + qhS = =—Kx+ qzhss(l—ij z—kx+%(l+%j
» s X 87,z z 8r°e,z z
8r¢,z 1—; 0.25
2 2
N 5_1 5q°hS N hS
m m 8r’¢,z° 8r’e,2°
. kK 1 5q7hR? 0.25
m m 8zg,2z°
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Cau 5: (3 diém) Chuyén L& Quy Pén — Binh Dinh

Xac dinh hé so6 ma sat truot gitia go va thép.

Cho céc dung cu sau: Hai khéi gd hinh 1ap phwong gidng hét nhau c6 gdn méc treo & mot dau; Mot thude do chiéu
dai; Mét chiéc ban bang thép c6 mit ban ndm ngang dugc gan rong roc nho (quay rat tron) tai mép ban; Mét soi day chi
du dai.

Trinh bay phuong an thi nghiém dé x4c dinh hé s6 ma sat truot u gitta gé vai thép

N@i dung Piém
* Co s6 li thuyét:
B6 tri thi nghiém nhu hinh v& (h < [); V& ding cac luc tac dung. 0.5
a
4—
S alalabaal J
C———
[ b O T B ISR TN G b T
A :
.
T B :
= |
— B |
m2 o= _,'.. |< 2
S ' L ;
[————— S ——— e ———— L ——— e — |

Lép dugc cac phuong trinh dinh luat 1l Niu-ton va tinh todn duoc gia téc ciia hé ngay sau khi hé
bat dau chuyén dong:

my; — umy 9 0.5
a—7m4ﬂm-g—(1 MQ
Hé vat s& chuyén dong vai gia toc a nhu trén cho dén khi m, cham san.
Van tdc cua cac vat, tai thoi diém m, cham san thoa man:
v2=2.a.h (1)

Sau khi m, cham san thi day bi chung.
Khi d6 vat m, s& truot thém doan s, véi gia téc a’ = —ug cho dén khi ding lai.

—v? =2a's,=2a'(L—h) (2) 0.5
Tur (1) va (2) ta lap duogc biéu thice xac dinh hé s6 ma sat:

1—u)gh +1
1-wg Lk

h
2 2U

ug(L —h) =

bat h=x;L =y =y = ax Véi:
_u+1
a= 2

* Cac bwéc tién hanh:

- Ltc dau gitr hai vat sao cho day chi cang. Panh dau vi tri ban dau cua khéi go m, va do do
cao h cua khdi gd m,. 0.5

- Tha cho hé chuyén dong tu do. DPanh dau vi tri dirng lai caa m,, do chiéu dai L 1a quang
duong m, di chuyén dong.
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- Thay d6i h va l3p lai thi nghiém, do L twong ng.
- Lap bang gié tri:
Lan do 1 2 3 4 0.25
h hy h, hs h,
L L, L, L, L,
* Xir 17 s liéu:
- Lap bang gié tri
0.25
X X1 X X3 X4
Y. Y1 V2 V3 Ya
- V& @0 thi cua y theo x
y A
+
0.25
+
/ a
o L >
X
- Tir d6 thi ta tim duoc hé sé goc cua duong thang:
tana =a=>u= 0.25
T HRETI g
...........................  § 1 2 WO
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