HOI CAC TRUONG THPT CHUYEN KI THI CHQON HOQC SINH GIOI

KHU VUC DH & DBBB KHU VU'C DH & PBBB
TRUONG THPT CHUYEN NAM HQC 2022- 2023
TRAN PHU - HAI PHONG MON THI: VAT LY LOP 10

PE THI PE XUAT (Thoi gian lam bai 180 pht)

(Pé thi gom 02 trang)
Cau 1: (5 diém)

Hai thanh manh nhan song song cach nhau khoang 13 d, duoc ¢ dinh thang ding trén trin nha. Trén mdi
thanh ¢6 gan mot vong tron nho A va B ¢6 khéi luong lan luot 1a mz, mz. Mot soi ddy ¢6 1 dau budc vao tran,
day s6 qua vong B va dau con lai budc vao vong A. Téac dung luc F 1am vong B chuyén dong xudng dudi Voi
van tdc khong doi. Bo qua moi ma sat va luc can.
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1. Tim van téc cua vat A theo v va 0
2. Tim lyc F ¢ thoi diém day tao véi phuong thiang dang goc 6.

3. Cong do luc F thuc hién khi géc @ bién thién tir 37° ¢én 53°. Biét my = 2m; mz=m. v= %
Cau 2: (4,0 diém)
Thanh cing AB, manh, dong chat, ¢6 khéi luong
M va chiéu dai L , trung diém cuia thanh 1a O. Thanh duoc =
dat nam yén trén mat ban nhan nam ngang. Vat nho (coi ta\_ p
la chat diém) c6 khdi lugng m véi m = M chuyén dong ) i

trén mat ban véi van téc V, dén va cham theo phuong

C
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vudng goc vai thanh. Bo qua moi ma sét. I
Vo

1. Vat nho va cham dan hdi véi thanh tai vi tri C cach dau

3 =
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3

3L o \ \
A mot khoang == nhu hinh 2a. Tim van tée dau B cia Hinh 2a Hinh 2b

thanh ngay sau va cham.
2. Gia str trudc va cham, trén mit ban c6 mot soi day nhe, khong co dan, chiéu dai b, mot dau cb dinh tai diém E, dau con
lai gan véi dau A caa thanh. Thanh nam yén va dy thang. Vat nho va cham hoan toan mém véi dau B ciia thanh nhu hinh

. 1 _.; .
2b voi cosa = 3 Biet ngay sau va cham day cang, tinh luc cang cta day khi do.



Cau 3: (4,0 diém) P

Mot chat khi 1y tuong c6 ndi nang ty & véi tich cua thé tich va
&p suat cua khi theo biéu thuc: U = kPV (k 1a mot hang sé duong), thue |- __ 2 3
hién mot s6 qua trinh nhu hinh 3 . Cac doan 1-4 va 2-3 |a c4c qué trinh
dang ap; cac doan 1-2 va 3-4 1a cac qué trinh dang tich. Biém 5 1a giao

ctia cac dudng chéo hinh chit nhat 1-2-3-4. Noi nang cua khi tai hai diém

5
e . . . 2
2 va 4 la nhu nhau. Biét rang hiéu suat chu trinh 1-2-3-4-1 1a n = 5;
‘ 1 4
nhiét lugng truyéen cho khi sau chu trinh nay 1én hon cong thyuc hién 1én ! v
O N 1

khi trén doan 4-1 1a =9 lan.

1. Tim k. Hinh 3

2. Xac dinh hiéu suét caa chu trinh 1-2-3-4-5-1
Cau 4: (4,0 diém)

1. Mot tu dién cau ban trong va ban ngoai c6 ban kinh lan luot 1a r va R dugc tich dién dén hiéu dién thé
Uo. Sau d6 cac ban duoc ndi dat thdng qua cong tic dao chiéu. Ban dau cho ban trong tiép dat, rdi ¢én ban ngoai.
Tinh dién tich cac ban sau n 1an mdi ban ni dat.

2. Mot ty dién phang khong khi cé cac ban nam ngang ¢
dinh, duoc ndi véi nguodn dién c6 hiéu dién thé khong ddi 1a U. Bén

trong tu c6 dat mot tim kim loai bé day a, khdi lwong m. O thoi diém
ban dau tim kim loai tiép xuc véi ban trén caa ty, sau d6 nd dwoC o _________________ —
tha ra. Tim van téc cua tim kim loai & thoi diém trong tam cuaa né
dén vi tri chinh giita hai ban tu. Cho dién tich mdi ban tu bang dién
tich tim kim loai va bang S, khoang cach gitta hai ban tu la d.
Cau 5: (3,0 diém)

Cho cac dung cu sau:

- Mot nhiét lugng ké khdi lugng M, nhiét dung Cp. P4y binh c6 day may so dién tro R. Binh ¢6 kha ning
cach nhiét dbi voi méi truong;

- Mot nhiét ké;

- Mbt dong hé do thoi gian;

- M6t binh dyung dau hoa;

- M6t binh dyng nudce sach, nhiét dung riéng cia nudc 1a Cn da biét;

- Mot cdc dong bang thuy tinh hinh try, trén thanh c6 khiac do chia dé do thé tich. Coi rang bé day cua
thanh cbc va day cdc 1a khong dang ké so véi kich thuéc cua cc;

- M6t ngudn cip xoay chiéu dién ap 16i ra U chua rd gid tri.

Yéu cau:
1. Trinh bay phuong 4n thi nghiém dé xac dinh khoi lwong riéng pa ctia dau.
2. Trinh bay phuong an thi nghiém dé xac dinh nhiét dung riéng Cx ctia dau va hiéu dién thé U caa ngudn.
------------- HET ---mmmmmmmmmme-
Ngudi ra dé

Pd Thé Anh
SPT: 0913783482



HOI CAC TRUONG THPT CHUYEN HUONG DAN CHAM PE THI CHON HQC SINH GIOI

KHU VUC DH & PB BAC BQ KHU VUC DH & PB BAC BQ
PE THI G101 THIEU NAM HQC 2022 - 2023
(D¢ thi c6 02 trang, gom 05 cu ) MON THI: VAT LY LOP 10

(Thoi gian 1am bai 180 phut khong ké thoi gian giao dé)

Céq 1
5 diem

1. 1,0 diém
Xét trong HQC gan véi B thi B dung yén, O di xuong vai van toc v, A di 1én vai van toc
Vg -
vio 0
0,25
P 4 > 6 4 6 1
V / 'bXB
A8 L 9;, B
by DY v
Al A
JyM\‘}
Do day khong dan nén van téc ctia moi diém trén day theo phuong doc theo day nhu nhau 0,25
= V,5.C0S0 =V 0,25
Vag =Va Vg
Chiéu 1én Ox huéng xudng ta dugc: 0.95
V EHl
—V,g =V, —Vg >V, =V-———<0=A dilén.
AB AX B AX COSG
2.2,0 diém
Thanh phan van toc caa A so voi B theo phuong vudng goc Vi soi day:
Vag, =Vpg-SINO=Vv.tan 0 0,25
00 e VasL _ v.tan® _ v.tan.sin6
Ll d/sin® d
0,25
r=0(= i
sin© 0,25
r'=v,gCos0=v=const=r"=0
Trong HQC gan véi B, gia toc theo phuong phap tuyén (hudng AB ) cua A la:
. 2 2 2 .
2 1o = _d '(v.tan 0.sin 9] __V'tan®0sin6 0,25
sin© d d
- Gia toc cua A trong HQC ¢ dinh = gia téc ciia A trong HQC gan vai B (vi ag = 0)
! 2 3
a, _vitan'0 0,25

a,. =a = =
AT cose d

binh luat 11 Niuton cho vat A:




T.cos6—-m,g=m,a

m, v’ tan® 0 025
=>T= g+
cos 6 d
binh luat 11 Niuton cho vat B:
F+m,g+T.cos0-T=0 0,25
= F=T(@-cos6)—-m,g
=F=m g+VZtanse ( : —1}—mg
! d cos ' 025
3. 2,0 diém
Khivat2 ditue B Xuéng B’ thivat 1 ditor Alén A’
Do chidu dai day khong déi = AB—A'B'=BB'=Ax, 0.5
AX, +AXg =L—L:ld
tan0, tan6, 12 0.95
7d 5d d ’
AX, = m ==
12 12 6
‘v % L |2 0,25
. cos 6, 4’ !

‘v v 1o g2 0,25
. c0s0, 3 !
Theo dinh lut bao toan nang luong: A= % (Vi, —Va ) +M,g.AX, —mg.AXg 05
Thay mi=2m; mz=m. v= 129d :>A:m—gd 0.25

11 3 ’
1.2,0 diém
Goi V,,V lan luot la vat téc vat m, van toc khdi tm cua thanh ngay sau va cham.
Goi @ la tdc d6 goc trong chuyén dong quay quanh khéi tdm caa 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
A truéc va cham.
fgi%ri mv, I‘—mv £+ML2 0,5
° Y412 !
Vo=V, +— (2
binh luat bao toan co nang:
mv, _mv; MV ML o 025

= + +
2 2 2 12 2
2a)2

(3)

2 2 2
Vo =V, Vo +




8v, . 24y,

3
Giai hé (1), (2), 3) tadugC: V, =—V,;V =—>, 0=
(1), (2), (3) 1" 1 1L 0,5
Van téc dau B cua thanh ngay sau va cham 1a:
e 0,25
Vg =V +oA0B
Vv +w£_%+24v0£_20v0 0.95
° 2 11 12 1 ’
2.2,0 diém
Sau va cham day ciang = dau A khdng c6 van tc theo phuong diy = V, c6 phuong vudng 05
goc vai soi day. '
Goi G la khdi tam cua hé sau va cham = AG = %
Pong lugng cua hé duoc bao toan theo phuong vudng goc voi luc cang day:
my,sina=(m+M)y,, (Vg lathanh phan van toc v, vudng goc vai day) 0,25
Vo Sina = 2vg,
Theo cdng thic cong van toc: Vg =V, , +V, (¥)
. 3L . 2 ia
Vi Vg =@ Va Vg, hudng thing ding 1én e Von
Chiéu (*) 1én hudng cua Vg, ta dugc: D - B
' RNS) 0,25
Vo, =2 %ging - V, b - V.
GL — 1 as /ﬂ Ve,
=
i : A B
- Y%Sina =3La)smoz—vA (4) 4 EAS
2 4 Va
Ap dung dinh luat bao toan momen dong luong cua hé véi truc quay di qua A:
3Lw i 3L
mv,L =1l @+2m| ——=v,sina |.—
4 4 0,25
2
vaL:SmL @+2m, SL—w—vAsina % (5)
24 4 4
. v,
Giai hé phuong trinh (4) va (5) ta duoc: o =-2; v, = —2
> phuong (4 va(5) : L "3 0.25
Phuong trinh chuyén dong quay quanh khoi tim G cua hé:
3L
T.=roosa =l 7 0,25
18T
= y=—-C0Sa
smL
Khi day cing, A chuyén dong tron quanh E = thanh phan gia téc cia A theo phuong soi day
2
la YA . Mt khac, gia téc cua A trén thanh:
b 0,25

d, =a, +7 AGA—w’GA
Trong do:




T

+a, =—
% 2m
. = 3L 27T -
+‘7 A GA‘ = ay(ac) = Vo= 10_mcosa (att(A/G) T)
3L ~
+‘(0 GA‘ Gy = =" 4 (an(A/G) _))
Vi . _—
FA =hinh chieu a, theo huéng AE
Va _ T 2T og? g—o? 2Lsing
b 2m  10m 0.25
2
v omyy( 1 N 1
4 \18b L2
1. Tim k (2,0 diém)
Goi ap sut trong cac qua trinh dang ap 1-4 va 2-3 1a p1 va pz, thé tich trong cac qua trinh
dang tich 1-2 va 3—4 12 V1 va V2. Vi ndi ning tai cac trang thai 2 va 4 bang nhau nén theo
diéu kién bai toan, ta c6: Uz = Us = Kkp,V, =kp\V, = L \% =a. 025
1 1
Cong cua khi sau chu trinh: A1z3a1 = (p2- p1)(V2-V1) = (a0 -1)?p1V1 0,25
Q, =AU, =k(p,— p)V, =k(a-1)pV; 0,25
= Ay + AU = p,(V, —Vy) +kp, (V, -V,) = (k+D)(a —Da pV; 0,25
Nhiét lvgng ma khi nhan vao:
Qban =Q, +Qy =(a—D)[k+a(k+1)] pV, . Trong do: 0,25
Hiéu suét cta chu trinh 1-2 -3-4-1: 7= A-lfm __ ol (1)
Qe K+a(k+1) 0,25
Cau 3 - ,
4did Cong thyc hién lén khi trén doan 4-1: A, =pV,-V)=(a-1)pV,
ieém
B&i vi Qg = BA,, nén: k + ok +1) = B @) 0.25
Tir cac phuong trinh (1) va (2) ta nhan duge: a =1+78=3; k = pl-m-1_3
2+np 2 0,25
2. (2,0 diém) Xac dinh hiéu suat chu trinh
Hiéu suat cta chu trinh 1-2-3-4-5-1: _ Aousy
Q123451 0,25
. 3
Trong do: Ay, = A12341 (0{ 1) PV =3pV,
0,25
Qiasss = Qup +Qp5 + Qus
Nhiét lwong ma khi nhan vao trong qua trinh 4-5: Phuong trinh cta qua trinh tuyén tinh nam
trén doan nay la: PP _ VY, = p=p+ pz—&
p,—p V-V, \A 0,25




1
Q4V = A4v +AU4V :_E(p1+ p)(Vz —V)+k(pV - plvz) =

0,25
2K+ Py gty ertypy - HEKE2HD) o
2 'V, 2
QZS = (Q4V)max = Q4v (\% =Vk) 0,25
Trong d6 Vk duogc xac dinh theo diéu kién: 9Qu,
VA
(@+1)k+1),, 5 (@+Dk 3 0,25
TR )y =2 p = wriR,_2
“ k1 g P P0Vi) = k1 Tl
. 1 1 0,25
Qus = Ay +AU,, = —§(|01+ PN, Vi) +K(pVi — pV,) = 5 Vi
N N 1 37 .6
Q123451 = le +Q23 +Q45 = 3p1V1 +15 plvl +§ PV, = 7 plvl =1 = 3_7 0,25
1. 2,0 diém
Gia sr ban déau dién tich cua ban trong, ban ngoai lan luot 12 go va Qo. Ta c6 Qo = - Qo
Tacd U= U, _[E dx = _[ Sdx = % (E_EJ 0,5
Amg X? 4re,\r R
_4ne U,
= qO - }_l (1) 0125
r R
Khi ban trong néi dat thi V; = 0.
Goi dién thé ban ngoai 1a V, dién tich ban trong 1a qi1. Ta co:
Q +0 0,25
V J.E dX J.ql 0 X ql 0 (2)
Arg X 4ng R
a, 9 (1 1
Mat khac: V = IE dx = j sdX=——-—=1 (3) 0,25
. Arg X? 4re, \r R
Cau4
o R . r
4diem Tu (2) va (3) =q,= _% — %qo 0,25
Khi ban ngoai noi dat thi Vs = 0, dién tich cua n6 1a Q. Ta co:
q,+Q, r 0,25
2 X _0=20,=-0,=——
4ng R Q=0 R %o
Twong tw sau n lan ndi dat, ta co: g, =q, (%) va Q, =—q, (%J 0,25
2.2,0 diém
£oS
d-a 0,25

- Pién tich trén dugc bao toan trong qua trinh tam kim loai chuyén dong giira cac ban ty.

- O thoi diém ban dau ban tu trén khong tich dién, ban tu dudi tich dién am la: —q.




- Tuy theo vi tri tim kim loai ma dién tich cac ban tu s& thay doi dé dam bao hiéu dién thé
gitra hai ban tu khong d6i. Goi Q,,Q, lan luot la gia tri dai s6 dién tich caa ban tu trén va ban

tu dudi ¢ thoi diém trong tdm ban kim loai dén vi tri chinh giita cua hai ban tu.

) . 2 R .| 0,25
- Vi nguon khong sinh ra dién tich nén dién tich tong cong caa ban tu trén va ban tu dudi
khong ddi: Q,+Q,=—q 1)
- O thoi diém tam kim loai da dich chuyén mot doan la x bat ki thi do 16n dién truong do ban
tu trén, ban tu dudi, tim kim loai gy ra trong khoang khong gian giita hai ban ty lan luot la:
Q, q
= E.=- . E = <0
== 2503 P28 P (Q, <0) 0,25
Q Q
U,=(E+E,—E -
2= (BB )X (2503 2&,9 250
Q q Q,
U,=(E+E,+E,)(d-a—x L d—a—x 0,25
»=(E+E+E,)(d-a-x)= [2808 s 25 @7 ,
U, =U, +U,, =U (khong doi)
Q% 9 |, [ Q9 @ \g_a_y-u 0,25
26,S 25,5 2508 2£,S 2508 2808
(Ql_QZ_ )X+(Q1—Q2+Q)(d —a—x) =2U‘90
Thay x = d ;a ta dugc:
4U &,S
(Q1_Q2_q)+(Q1 Q2+q) d —=
0,25
2U¢g,S :
2
(Q-Q)=52 @
Q. =1(_q+ 2U808j=l(_UgOS N ZUSOsz Ug,S
2 d-a 2 d-a d-a 2(d —a)
2
Cong cua ngudn dién trong khoang thoi gian trén la: A, =U.AQ, =U.Q, = 2 S) 0,25
Ap dung dinh luat bao toan ning lugng:
mg(d-a) mv® 2 0,25
Ayt 9( ): = V= ﬁ+g(d—a)
2 2 (d—a)m
1. 1,0 diem (Xac dinh khdi lwgng riéng cia dau)
Do vao nhiét luong ké lugng dau co thé tich nao do.
D nudée ¢6 thé tich Vi vao coc rdi tha vao chau nude dung dau. Goi m 1a khéi luong cua 0.5
cde, V 1a thé tich dau bj coc chiém ché.
. Diéu kién can bang caa coc chira nuéc 0,25
Caus
3diem P
paVg=(m+p,V,)g =v=_1 —V,
Py pd
Thuc hién nhiéu lan do V va Vi Lay s6 liéu vé d6 thi V = f(Vn) nhu hinh 1. Do thi cho ta tinh
tana.. Tir d6 tinh khéi lwong riéng cia dau: p, = —= 0,25

tana




V& db thi

v
0,25
1l.|'rn
0 »
Hinh 1
2. (2,0 diém) Xac dinh Cx, U nguon
UZ
Véinuse: (Cm, +C M)(T, -T,)=—t
R 0,25
2
T = v t+T,
R(C,m, +C,M)
V& do thi
Tnh
z 0,25
To.'.’.‘l-.--
(9] >
t
:>U=\/R(Cnmn+CbM)tany 3) 0.25
. . U’
boi véi dau, tacé (C.m,+C M)(T,-T,)=—t
R 0,25
2
T, = v t+T,
R(C.m,+C,M)
V& db thi
Tia
/ 0,25
o tanB
tL
N >
= U=R(C,m,+C,M)tanp (2) 0.25
My = Vypg = Vg t[;:x
0,5

2
Tur biéu thic (2) tinh dugc nhiét dung riéng caa dau: C, = N P
m,| Rtanf

cbm}




