PE THI CHON HSG VUNG DUYEN HAI PONG BANG BAC BQ LAN THU' V.
Mén VAT LI. Lép 10.
Thoi gian lam bai: 180 phut.

Bai 1: Pong hoc, dong luc hoc.

1. Soi xich nho khéi lwong m chiéu dai € duoc khoac vao hinh nén tron xoay nhin
v6i goc & dinh 13 2a. Hinh ndn cung voi soi xich nhé quay tron véi toe do goc o
quanh truc thing dung triung véi truc ddi xtng cua hinh nén. Mit phing cua day
xich nim ngang. Tim strc cing cua day xich?

2. Trong co hé nhu hinh vé H1. Mit phang nghiéng  H 1 A

I

sat giita ching voi ném 1a k. Khdi luong cua day,

cua rong roc va ma sat ¢ b truc rong roc co thé bo

qua. Tim gia tri nho nhat cua k dé hai vat A va B
khong bi dich chuyén ddi voi ném.

Bai 2: Tinh hoc.

Vit 1 12 khéi lang tru c6 tiét dién thang 1a tam giac ~ H 2

déu ABC. Vat 2 1a mot khéi tru. Khéi luong cac vat A
1an lwot 1a my = 10 kg; m, = 5 kg. Cac vat duogc dit

trén san nam ngang, vat 1 ké trén vat 2 nhu hinh vé

H2. Canh AC thang dung. Hé s6 ma sat giita vat 1

vai san, gitta vat 2 véi san déu bang k. HE s6 ma sat

c6 goc nghiéng o . Ném c6 mit trén nam ngang va
c6 thé truot khong ma sat theo mit phang nghiéng. B
Cac vat A va B c6 cung khoi luong m va hé s6 ma
\ (04

pd

B
D
PO \ oA N _ 2CB
gifta vat 1 va vat 2 bang K. Cho CD = = Tim @
- Hé s6 ma sat k, K. C
M

- Ap luc 6 moi chd tiép xuc.

Bai 3: Cac dinh luat bao toan.

C6 hai qua cdu bi-a cung khdi luong m, mot qua luc ddu dimg yén bi va cham dan
hoi “léch”. Puong ndi tAm hai qua cau khi va cham tao goc 60° so voi phuong
chuyén dong ban dau ctia qua cau chuyén dong. Trong thoi gian va cham cac qua
cau bi bién dang va mot phan dong ning cua qua cau chuyén dong chuyén thanh
thé ning cia bién dang dan hoi cta cac qua cau ma khi cic qua cu bay tach ra lai
chuyén thanh dong ning. Hiy xac dinh phan ning luong 16n nhat cia qua cau dugce
chuyén thanh ning luong bién dang dan hoi trong qua trinh va cham. Céc qua cau
duoc coi 1a tuyét d6i nhan.



Bai 4: Co hoc vit ran.

Mot khdi try dong chat khdi lugng M, ban kinh R, ¢6
moémen quan tinh ddi véi truc 1a 1 = MR2/2, duoc dat
1én mit phing nghiéng goc a = 30°. Giira chiéu dai
khdi tru ¢6 mét khe hep trong do cé 161 c6 ban kinh
R/2. Mot soi ddy nhe khong gidn dugc quan nhiéu
vong vao 16i rdi vat qua rong roc B (khdi luong
khong dang ké). Pau con lai ciia ddy mang mot vat C
khéi lwong m = M/5 (hinh H 3). Phan diy AB song
song voi mat phang nghiéng. Hé s6 ma sat nghi cuc
dai (ciing 1 hé s6 ma sat truot) 13 p.

a. Tim diéu kién vé 1) dé khoi tru lan khong truot
trén mat phang nghiéng. Tinh gia téc ag cua truc khoi
try va gia toc a cia m khi do.

b. Gia sir o khong thoa man diéu kién trén. Tim gia
tdc ag cta truc khoi tru va gia tdc a ctia m.

Bai 5: Nhiét hoc.

Mot mol khi ly tuéng thyc hién chu trinh thuin
nghich 1231 duoc biéu dién trén hinh vé H4. Biét:

- Noi nang U cta mdt mol khi Iy tuong c6 biéu
thic U =kRT. Trong d6 k l1a h¢ s6 ¢co gia tri tuy thudc
vao loai khi 1y tuéng (k =1,5 véi khi don nguyén tu;
k =2,5 v6i khi ludng nguyén tir); R 1 hang s6 khi; T
1a nhiét d6 tuyét doi.

- Cong ma khi thuc hién trong qua trinh dang ap
1-2 gép n lan cong ma ngoai luc thuc hién dé nén khi
trong qué trinh doan nhiét 3-1.

a. Tim h¢ thuc gifra n, k va hi¢u suat h cua chu
trinh.

b. Cho biét khi néi trén 1a khi ludng nguyén tir
va hiéu suat h = 25%. Hay tinh n.

c. Gia sir khoi khi ludng nguyén tir trén thuc hién mot
qua trinh thuan nghich nao d6 duoc biéu dién trong
mit phang pV bang mot doan thang c6 dudng kéo dai
di qua gbc toa do. Tinh nhiét dung cta khéi khi trong
qua trinh do.

H4
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Mén VAT LI Lép 10.

Bai 1 4,0d
Cau 1 1,0d
Xét cac luc tac dung 1én mot phan nho cua day xich co do dai AL:
- Trong luc G=mg AL/ Ay
- Phan lyc cia mat non N
- Suc cang day xich F, F’tac
dung 1én phan ACL tir cac phan lan can ajo
0,25d
Téng cac luc tac dung ¢ hinh chiéu
1én truc thang dung OY phai bang
khong vi n61 chung day xich khong
dich chuyén theo phuong thang dimg E
Nsina— G =0 (1) 0,25d
Tong céc luc tac dung c6 hinh chiéu
Ién truc nam ngang OX
2Fsing — Ncosa = mo’rAl/L (2) 0,25d
r=0/2xm; sinp = AL/2r
0l
Tu(l)va(2)=>F= —(% 2_7:) 0254
Cau 2 3,0d
- Xac dinh cac luc tac dung 1én vat 0,25d
- Vi cac vat khong truot tyén ném nén N, 'eq 0,25d
h¢ cac vat va ném chuyén dong véi 7 % - Y
cung gia toc a= gsina Nl
- Xét trong hé quy chiéu gan véi ném, 0,25d
viét phuong trinh PLH cho mdi vat:
T+P+N+F1+F =0 (1
T+P+N +F2+F =0 (1)
- Theo phuong OX: 0,25d
T—-macosa - F,, =0 @
N,—macosa =0 (2
- Theo phuong OY: 0,25d
N, + masinag —mg =0 3)
T+ masina+F,, —-mg=0 4
- D¢ hai vat khong bi truot thi F,, <kN,; F,, <kN, (5) 0,25d
- Tu (1) va (4) tim dugc 0,25d
Fot+ Frex =Mg —ma(cosa + sina) = gcosa (cosa — sina)
- Tt (2) va (3) tim dugc 0,25d




N,+ N, =mg + ma(cosa —sina) = gcosa (cosa + Sina)

- Thay vio (5) tim k,, =% (g) 0,25d
l+tana
*) Xét truong hop cac luc ma sat hudng nguoc lai: 0,25d
Tachicanthay F =-F ; F =-F_, .
Tim duoc: k,,, = tana —1 (7)
tana +1
*) Nhan xét: 0,5d

- Néu tana<1 thi k,,, duoc xac dinh tir phuong trinh (6).
- Néu tanar>1 thi k,,, duge xac dinh tir phuong trinh (7).

- Néu tane =1 thi vat A va B dtng yén véi moi gid tri cia k.




Bai 2

4,0d

- Xac dinh céc luc tac dung 1én vat 1: N
Trong luc Py, phan luc ctia san Ry, A
phan lyc cua vat 21a Qq, lyc ma sat voi

san fy, luc ma sat véi vat 2 1a £1°( chdng 1

lai sy truot cua vat 1 sang trai) xo R-B

0,5d

- Xac dinh cac lyc tac dung 1én vat 2: -~ l \§
Trong luc P,, phan lyc ctia san Ry, P

phén luc cua vat 112 Q,, lyc ma sat v4i fl o
san o, luc ma sat voivat 1 1a £’ 4 —
(chdng lai su truot cua vat 2 sang phai) <

0,5d

- biéu kién can béng cua vat 1 f; f, MQ,

P, +Q1+R +f 4 =0 @
Chiéu (1) xudng OX, 0) P,
OX: f; + fi’cos30° = Q;c0s60° =>kR; +§ KQ, =0,5Q; (1a)

OY: P;= R; + Q;sin60° + f;’sin30° => 100 = R, + ?Ql + 0,5KQ;(1b)

0,75d

Chon truc quay qua C
1%%_@ —0 (2)=> Q= P§~4330N

0,5d

- Piéu kién can béng cua vat 2

—_— —  —  —

P, +Q2+R +f ' ,=0 (3)

Chiéu (3) xubng OX, 0)

OX: Q,sin30° = f, + f,’c0s30° véi Q, = Q4
=> 0,5Q1 = kR2 +§ KQl (33.)

OY: R,= P,+ Q,c0s30° + f,’sin30°

R,= 50 + §Q1+ 0,5KQ; (3b)

0,75d

Chon truc quay qua O

f,R - f,’R = 0 ( R 1a ban kinh hinh tru) => f, = f,’=> kR, = 43,30K (4)
thay vao(3a) dugc K = 0,267.

Thay K vao (3b) dugc R, =93,28(N)

Thay K va R, vao (4) duoc k =0,123

0,5d

Cac ap luc

TaiC: N¢c = R; = 56,72 (N).
TaiD: Np = Q1 = Q, = 43,30 (N).
TaiM: Ny = R, = 93,28 (N).

0,5d




Bai 3

4,0d

Ki hiéu Q 1a van tdc ban dau
clia qua cdu thtr nhat.

v,:v, la van toc cta

qua cau thir nhat va

qua cau thir hai ¢ thoi

diém su bién dang l6n nhat.
DLBTNL:

mv;  mv? . mv;
2 2 2
v6i U 1a gia tri 16n nhét caa
thé nang cua sy blen dang

dan hoi cta qua cau.

+U

1,0d

H¢ toa d6 XOY, OX huodng theo dudng ndi cac tim qua cau khi va cham,
theo hudng nay gitra cac qua cdu xdy ra va cham dan hoi tryc dién thong
thuong. Hé cac qua cau ¢ 1ap nén hinh chiéu dong luong ctia hé 1én truc
OX bao toan, thoi diém ban dau bang mvecosa; thoi diém bién dang dan
hoi cua cac qua cau cuc dai vix = Vox = Vy

DPLBTDL: mvyC0Sa = 2m Vy

1,0d

Cac qua cau duogc coi 13 tuyét doi nhén, tuong tac giira chung theo truc
0)' khéng Xéy ra nén Vivy = Voy = VOSin(x; Voy = 0

0,5d

2

PLBTNL: m;’O -

2 2 2 2
m(v;y +V mv,, +V
( 1X 1Y)+ ( 2X 2Y)+U
2 2
2 2 2 2 ain2
mv mv,Cos“a mv,Sin" o
& Mo MYy L MV ‘U
2 4 2

1,0d

Phan dong nang ctia qua cau chuyén dong chuyén thanh thé ning cua
bién dang dan hoi
U cos a 1

mv; 2 8
2

0,5d

Bai 4

4,0d




a. Piéu kién cua p va gia toc cua cac
vat.

0,25d
Khéi tru lan khong truot, diém tiép xtc I gitra khoi try va mat
nghleng dimg yén tirc thoi va dong vai tro 1am tam quay trc thoi. Ta goi
gia toc goc cua khdi tru quanh truc cia nd 1a g, cling la gia tdc goc quanh
tam quay tic thoi L. Ta c6 quan hé véi gia toe dai:
a,=R.e
1
= (R +§j.g = g.ao )
7 0,25d
, Mat khac, phuong trinh dinh luat II Nevyton cho chuyén dong tinh
tién cua cac vat khi chiéu trén cac truc voi chiéu duong nhu da chi ra trén
hinh vé:
T-mg=ma
: _ )
Mgsina-T-f . =Ma,
, q , 0,25d
D061 vai chuyén dong quay quanh truc cta khoi try:
f R-TR_z=imr?®  STo2f _Ma, (3)
2 2 R
0,25d
Masi
Tir (2) va (3) rat ra: f,_ :%
Va  a,=p2Msha-3m . 49,

3(3m+2M) 39
3. _2Msina-3m 29

= a=-—a g=—
2% (3m+2M) 9713
Msina —3m 2+Ssina 5
= T=mg+m. g= Mmg =—M
m (3m+2M) ERETITTVRLLL PR

Vay hé chuyén dong theo dting chiéu ta chon.

0,25d




Piéu kién dé khoi tru lan khong truot:

; _ Mgsina 3
- 5

ms TS,U.N=,U.MQCOSCZ = yztha_

0,25d

b. Gia tdc cua cac vat khi khéi
tru truot.

0,25d

Theo phan 1. khdi tru s& vira lan vira truot khi co diéu kién:
tga V3

U< Y = 9 Luc do, luc ma sat c6 do 16n br?lng:

fe =N = 2.Mgcos o

0,5d

Ta c6 quan h¢ vé gia toc cac vat:

a=a, +gE = MR¢ =2Ma-2Ma,
2 (4)

eR<a, (vira 1an vira truot)

0,25d

Pinh luat I Newton cho chuyén dong tinh tién cua cac vat:
T—-mg=ma =T=ma+mg

5
Mgsina—-T-f . =Ma, ©)

0,25d

Va chuyén dong quay quanh truc caa khéi tru:

fms.R—T.%z |.8=%M.R28 —=MRe=2f —T (6)

0,25d

Két hop voi (4) = 2f_ —T=2Ma—-2Ma,

hay 2f . —ma—mg =2Ma-2Ma, (7)
Cong hai vé cua (5) véi nhau ta duoc:
Mgsina —f_ . =ma-+mg + Ma, (8)

0,25d

Nhan (8) v6i 2 10i cong véi (7):
2Mgsina =3ma +3mg + 2Ma
< 2Mgsing —3mg =3ma + 2Ma

0,25d




_2Mgsina-3mg _ 29 +2mg _15mg .

= a ; = ,
3m+2M 13 13 13
Mgsina —f,, —ma—-mg 7—13\/5;1 4q .
a, = = g>—;
M 26 39
2, =T _2uMgcosa-15mg/13 _ (133 -3)
MR MR 13R 0,5d
Bai 5 9 4,0d
Cong ma khi thuc hién dugc trong qua trinh dang ap 1-2:
Ap= pl(VZ'Vl) = R(Tg:Tl) 0,25d
Cong trong qua trinh dang tich 2-3: Ay =0 0,25d
Theo dé€ bai, cong trong qua trinh doan nhiét  p
N _ A
3-1 la: A31— _le pl____:ll- 2
0V VA
' ’ 0,25d
Cong thuc hién trong toan chu trinh:
1 1
A=Ap+Ayp+An=(1- =)A= (1-=)R(T-Ty).
n n 7 0,5d
Ta lai ¢6 Q31 = 0 (qua trinh doan nhiét). Trong qua trinh dang tich 2-3
Q23: A23 + AU23 = AU23 = kR(Tg-Tz) <0wvi T3 < T2.
Nhu vay khi chi nhan nhié¢t trong qua trinh 1-2:
Q=Qu=Ap+ AU = (k+1)R(T-Ty) 1,0d
Hi¢u suat ctua qua trinh
1
A YL
h="=—"1_ — n-1=nh(k+1) @
Q k+1 n(k+1)
? , 0,75d
c. Phuong trinh doan thang di qua gbc toa do c6 dang:
P
—=const (2
v (2)
Ngoai ra ta con c6 phuong trinh trang thai: pV=RT
(3)
Xét qua trinh nguyén to:
5
dQ=dA+dU=pdV+=RdT (4
Q pdV+2 (4) 1.0d




Tir (2) va (3): pdV-Vdp = 0: pdV + Vdp = RdT — pdV :%RdT
Thay két qua nay vao (4):

do = % RAT + g RAT = 3RAT
Tt d6 tinh dugc nhiét dung:

C=g2=3R
dT




