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NGUYEN TRAI MON: VAT Li
PE CHINH THUC Thoi gian lam bai: 180 phit (khéng ké thoi gian giao dd)

(Dé thi ¢6 02 trang, gom 05 ciu)

Cau 1 (2,0 diém)
Mot mit phang nghiéng ¢ dinh cit mit phiang ngang theo dudng Ox. Goc giita hai mat phang

nay 1a 0. Trén mat phang nghiéng nay, ta khao sat chuyén dong

ctia cac vat nho duoc coi 1a chit diém. Chon truc toa do Oxy trén y

mit phang nghiéng (hinh v&). Lay gia toc trong truong / |

g=10m/s*. Mot vat nhé dugc phong tir diém H theo phuong

ngang trén mit phang nghiéng véi toc dd ban dau H _Vu &

v, =1,0m/s; OH=30cm. Vat t&i diém K trén truc Ox theo \\~\\‘

huéng hop véi truc Ox géc o =60° trén mit phang nghiéng. Bo \\‘\

qua moi ma sat tdc dung 1én vat. O \ X
1. Viét phuong trinh chuyén dong ciia vét trong hé toa do Oxy. KA .

2. Viét phuong trinh quy dao cua vt trong hé toa do Oxy. Vi

3. Tinh goc 6.

4. Tinh ban kinh chinh khuc ctia quy dao tai vi tri K.
Céu 2 (2,0 diém)
Mot vat nho c6 khéi lugng 10 kg dang ding yén tai diém A trén mat phang nam ngang thi chiu

tac dung cua luc kéo F theo phuong ngang. Biét hé sb ma sat C
gitra vat va mat phang ngang 1a p, =0,4. Lay g=10m/s’. Biét T y
AB=18m, do Ion lyc F trén AB bing 50N. S G

1. Xac dinh gia téc cua vat trén doan AB va thoi gian vat di d&én

diém B.

2. Sau khi toi B vat chuyén dong 1én miat phang nghiéng BC hop véi mat phang ngang goc o.=30°. Vit
van chiu tac dung cua lec F theo phuong ngang. Hé s ma sat giira vat va mit phing nghiéng 1a n,=0,5
a. Po 16n cua lyc kéo F =50 N. Hoi vat 1én dén vi tri cach B mot doan 16n nhat 1a bao nhiéu. Biét mat
phang nghiéng BC du dai.

b. D¢ dai cua mat phing nghiéng BC = 6m. Xéc dinh d6 16n nho nhét cua luc F dé vat co thé 1én duoc
dén dinh ciia mat phang nghiéng.

Ciu 3 (2,5 diém)

Trén mit phang ngang c6 mot ban cau khdi lugng m. Tir diém
cao nhét cta ban cau c6 mot vat nho khéi luong m trugt khong van tdc
dau xudng. Bé qua ma sat giita vat nho va ban cau. Goi o 1a goc giira
phuong thing dumg va ban kinh véc to ndi tdm ban cau véi vat (hinh
v&). Gia tbc trong truong 1a g. 2
1. Gia sir ban cau duoc giit dimg yén. Xac dinh gia tri ciia o ngay khi
vat roi ban cau.

2. Gia sir gitra ban cau va mit phang ngang c6 ma sat v6i hé sé ma sat 1a p. Tim pbiét rang khi o = 30°
thi ban cau bt dau bj truot trén mit phang ngang.

3. Gia sir khong c6 ma sét giira ban cau va mit phang ngang. Xac dinh gi4 tri ciia o ngay khi vat roi
ban cau.



Cau 4 (1,5 diém)

Mot thanh AB dai 1m, d@)ng chét, tiét dién déu, dau A tua vao tuong nhan
thang dung, dau B duogc treo vao tudong bang sgi day BC nhe, khong gian. Trén

thanh AB treo mét vat khéi luong m = 4kg tai E voi EB = %AB . Khi can béng,

day BC hop véi thanh AB goc o =30°. Bo qua khdi lugng ciia thanh AB. Liy gia

tc trong truong g=10m/s*.

a. Tim luc cang day va phan luc cta tuong tac dung Ién thanh tai A.
b. Gia st by gio giita thanh va tudng c6 ma sat, hé s6 ma sat 13 k. Dé thanh AB

can bang nhu trén (o =30°) thi goc DCB = p=50°. Tim diéu kién ciia hé s6 ma

sat k gitra tuong va thanh.
Cau 5 (2,0 diém)

Mot dong co nhiét voi tdc nhan la n (mol) khi 1y
tuong don nguyén tir thuc hién mot chu trinh bién ddi duge
biéu dién trén do thi nhu hinh v&.

- Qua trinh 1-2 12 mot doan thang,

- Qué trinh 2-3 1a mdt doan thang c6 dudng kéo dai qua gdc
toa do.

- Qua trinh 3-1 13 mot doan thang vudng goc véi truc nim
ngang.

Céc gid tri p,,V,, hing sb khi 1a R da biét.

1. Xé4c dinh nhiét do, ap sudt cta khi ¢ trang thai 3 (theo
(VSAVARINY

2. Xac dinh cong cua chét khi trong toan bd chu trinh (theo
Po. Vo)-

3. Xéc dinh hiéu suit cua dong co.

Hét

p/Po

?
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- Thi sinh khong dwoc sw dung tai liéu.
- Gidm thi khong giai thich gi thém.



DAP AN
Céu 1 (2,0 diém):
Mot mit phang nghiéng ¢ dinh cit mit phiang ngang theo dudng Ox. Goc giita hai mat phang
nay 1a 6. Trén mat phiang nghiéng nay, ta khao sat chuyén dong

ctia cc vat nho duoc coi 1a chit diém. Chon truc toa do Oxy trén y
mat phang nghiéng (hinh v¢€). Lay gia téc trong truong / |

g=10m/s*. Mot vat nhé dugc phong tir diém H theo phuong

ngang trén mat phang nghiéng voi tdc do ban dau H Vo &
V,=1,0m/s; OH=30cm. Vat t&i diém K trén truc Ox theo \\\\ Y
hudng hop véi truc Ox goc a.=60° trén mit phang nghiéng. B6 \“‘\
qua moi ma sat tac dung lén vat. 0} \ X
K\e
1. Viét phuong trinh chuyén dong cta vat trong hé toa do Oxy. \ v
K

2. Viét phuong trinh quy dao cua vt trong hé toa do Oxy.
3. Tinh goc 6.

4. Tinh béan kinh chinh khuc ctia quy dao tai vi tri K.

BG:

| Y

P, =Psin®

Ap dung dinh luat IT Niu-ton cho vat 51 + Pj +N=ma

L)a =0

X

P .
—¥ >a,=—-2=—gsin6
m

Phuong trinh van tdc cua vat

v, =V, (1)
v, =—(gsin6)t ()

Phuong trinh chuyén dong cta vat

X =Vt 3)



Céach 2:

y =0OH —%(gsine)t2 4)

—O 5t= X , thay vao (4)
VO

Phuong trinh quy dao

2
y =0H —l(gsinﬁ)(i] =0,3-5(sin6)x’
2 A

Khi vat téi vi tri K

=y=0< OH —%(gsin@)t2 =0<0,3-5(sin0)t* =

0,3
5sin0®

—(gsin@) O.,3 _ 10 0,3sin 0
V5mne V 5

otP =

Thay vao (2)

Lai c6

tana_HQtanGOO 10\/@ \/— 10 O3S|ne

Ap dung dinh luat II Niu-ton cho vat tai vi tri K

P, =ma —“ P, coso = ma,,

a MO 111 5

Mat khac

V2
A =—5 ;v =Vi+Vvi=4
ht R K y

Hodc v, cosa =V, =V,=V, =2m/s

=R=—-—=16m

N ol

0

:—<:>9 30°




R= M =1,6m
y

Céu 2: (2,0 diém) , 7 o
Mot vat nho co6 khoi Iuvgng 10 kg dang ding yén tai diém A trén mat phang nam ngang

thi chju tac dung cua luc kéo F theo phuong ngang. Biét C
h€ so ma sat giira vat va mat phang ngang la p, =0,4. Lay =

g=10m/s?. Biét AB=18m, do I6n luc F trén AB bing !A—’ z &

50N.

1. Xac dinh gia téc cua vat trén doan AB va thoi gian vat di d¢én diém B.

2. Sau khi téi B vat chuyén dong 1én mit phiang nghiéng BC hop voi mat phang ngang goc
a=30°. Vat chiu tac dung cua luc F theo phuong ngang. Hé sé ma sat giira vat va mat phang
nghiéng la p, =0,5.

a. Do lon cua lye kéo F =50 N. Hoi vat 1én dén vi tri cach B mot doan 16n nhat 1a bao nhiéu.
Bict mat phang nghiéng BC du dai.

b. Po dai cua mat phang nghiéng BC = 6m. Xac dinh d¢ l6n nho nhat cua luc F dé vat co thé

1én dugc dén dinh ciia mat phang nghiéng.
BG:

1. V¢ hinh, phan tich luc, chon hé truc toa do.
P+Q+F+F =ma
- Chiéu 1én cac truc toa do xac dinh duoc:

_F—,ulmg_ m x
— _142 o

* Van toc va thoi gian vat den B F,

, _ ‘er
-VantéctaiB: Ve —V233—6m/s

- Thoi gian vat dén B: t = & = 6(s)
a

2a

- V€ hinh, phan tich lyc khi vat di trén mat
phang nghiéng
- Ta co:
P+Q+F, +F=ma’'
- Chiéu 1én cac truc thu dugc:

F(cosa — u, sinar ) —mg(sin & + 1, cos )
m
- Vi tri D vat 1én duoc cach B 16n nhat, c6 vp=0

Khoang cach DB: DB = Z—VB =2,88m
a

a'= =-6,25m/s?




2b

0,75d o ein ) :
(0,75 d) taco,ale(COSa L, Sina) —mg(sina + ,Cosar)
m
Taco:ve=0
Ve = Ve +28BC = 364128, _ o _, 4.- 3 ms
= F =102,8N

vay luc nho nhét bang 102,8N

Cau 3: (2,5 diém)

Trén mit phang ngang c6 mot ban cau khdi lwong m. Tir diém
cao nhét cta ban cau c6 mot vat nho khéi luong m truot khong vén toc
dau xudng. B6 qua ma sat gitra vat nho va ban cau. Goi a 1a goc giita
phuong thing dung va ban kinh véc to ndi tdm ban cau véi vat (hinh
v&). Gia toc trong truong 1a g.

1. Gid su ban cau duoc gilt dung yén. Xac dinh gia tri ctia a ngay khi
vat ro1 ban cau.

2. Gia sir gilra ban cau va mat phang ngang c¢6 ma sat v4i hé so ma sat 1a p. Tim pbiét rang khi o =30°

thi ban cau bt dau bj truot trén mat phang ngang.

3. Gia sir khong c6 ma sat giita ban ciu va mat phang ngang. Xac dinh gia tri cia o ngay khi vat roi

ban ciu.
1
Khi vat truot trén mét cau vat chiu tac dung cua trong luc P
va phan luc Q ctia mat cau co6 tong hop tao ra gia toc voi hai
thanh phan tiép tuyén va hudéng tdm. Qua trinh chuyén dong
tuan theo sy bao toan co nang:
1 2
S, = MER(L—COS@) evvvvvvrnnnnnnn.
mv, >
F.=P.cosa-Q=—H—................
R
l.a Suy ra:
= J2gR—COSax) ...oooes v Q :(3COSa—2).mg
Vit 101 ban cau khi bat dau xay ra Q = 0. Lic do:
2, : 0
Cosa =Cosa,, =3 suyra:a=a, ~482". .........




1.b

Xét vitri cO o < Olm:

2
1 . 4 V
Céc thanh phan gia toc: a, = I‘; =2g(l-cosa). ......

& =0SINa...... cooceeeenn .
Luc ma ban cau tac dung 1én san bao gdm hai thanh phan: ap luc N va luc ddy ngang Fugang:

N=P,. +Q.cosa = mg(l—ZCosa +3cos’ a) ......................

2 Bén cau bét dau truot trén san khi o = 30°, lac d6 vat chua roi khoi mit cau. Thanh phan nim
ngang cua lyc do vat day ban cau la:
Frane = QSiNa =(3cosa —2)Mg.sina . i e,
Tach: Fo =F e =N oo
N Fogag _ (3cosa—2)mg.sine _ (3cosa —2)sina
N mg{l-2cosa+3cos’a) 1-2cosa+3cos’e T
Thay s6: R 0,197 % 0,2, oo e e e
3 Gia st bo qua dugc moi ma sat.

Khi vat dén vi tri c6 gbc a vat c6 toc dd vr so voi ban cau, con ban cau c6 toc dd V theo phuong
ngang.

Van toc cua vat so v6i mdt dat 1a:v = v, +V

Téc d6 theo phuwong ngang cia vat: vV, =V, cosa -V

H¢ bao toan dong lugng theo phuong ngang:
mV =mv,= vx=V = 2V =v;cosa.

Bdo toan co nang:

%mv2 + % mV ? = mgR(1—cosa)

v, +V2 —2v V cosa +V? = 2gR(1-cosa)

v - \/4gR(1.—005a)
1+sin’a

Tim ap lyc cua vat 1én mat ban cau. B€ lam di€u nay ta xét trong HQC phi quan tinh gan véi
ban cau.
Y S sina
Gia tOc cua ban cau: a, = Qsina
m

Trong HQC gén vdi ban ciu, vat sé chuyén dong tron va chiu tac dung cua 3 luc (hinh v§).
Theo dinh luat II Niuton ta co:

2
Vr

Pcosa-Q-F; sina=m




2
. v
mg cosa —Q —Qsina =m Fr{

4mg(1-cosa)
_mgcosa—-mv,”/R 1+sine _ 6cosa—cos’a—4
1+sin’« 1+sin?a (1+sin2 a)z

mg cosa —

Q

Vit roi ban cau khi Q =0 < 6cosa —cos* @ —4=0

& COSA=3-1hay & =42,9% ..eorerrereer eeeeereerenne

Cau 4: (1,5 diém)

Mot thanh nhe AB dai 1m, dau A tua vao tuong nhan thang dung, dau B dugc
treo vao tudng bang day BC. Trén thanh AB treo mot vat khoi luong m = 4kg tai

E v6i EB= %AB . Khi can bang, day BC hop véi thanh AB goc o =30°

a. Tim lyc cang day va phan lyc cua tudng tac dung Ién thanh tai A.

b. Gia su bay gio gilra thanh va tuong c6 ma sat, hé s6 ma sat la k. Bé thanh AB
can bang nhu trén (o =30°) thi goc DCB = = 50°. Tim diéu kién ciia hé s6 ma
sat k gitra tuong va thanh.

Giai
V& hinh, phan tich luc

Thanh AB can bang; P+N+T =0

Ox:
Tsing=N (1)
Oy:
Tcosp=P (2)
AC  AB G
sin30°  sin g
1
=AC
c0s(20° + 3) = EK_3 ~_AC (4)
AE 2,5 2.AB
3
Tur (3) va (4) suy ra:
H 0
SIN30” _ 5 cos(30° + )
sin g8
H 0
=N sin30” _ 2(cos 30° cos B —sin30°sin )

sin 8




<>1=2cot30°sin Bcos B—2sin® B

=2cot30° tan S —2tan® S

cos’ f

fe—

=2cot30° tan S —2tan® S

cos’ S

<> 3tan® f—2cot30° tan f+1=0

<:>tanﬂ=i:>ﬂ:30O

\/é ...0,75d

Tu (1), (2) va f=30° suy ra N =23,09(N), T = 46,19(0N
b)
Thanh AB can bang: B+N+T+F—ms =0

Oox: F+Tcospg=P

Oy: N=Tsinpg

=F,,=P-Tcosf<kN

=mg —T cos S <KT sin S

mg —T cos B
Tsing

=k>

Quy tac momen d6i véi truc quay qua A:
M =Mz
T.ABsina = P.AH sin(a + f)

T_PAHQMa+ﬁ)
ABsina

=52,52N

Suy ra: k>0,16
Céu 5 (2,0 diém):

Mot dong co nhi¢t véi tdc nhan 1a n (mol) khi 1y tudng don
nguyén tir thuc hién mot chu trinh bién d6i dugc biéu dién trén do6
thi nhu hinh vé.

2
S
c‘

- Qua trinh 1-2 1a mot doan théng.

- Qua trinh 2-3 13 mot doan thing c6 dudng kéo dai qua gdc toa
do.

- Qua trinh 3-11a mot doan thiang vudng goc voi truc nim ngang.

f\

1234567V,

. . . 2
Céc gia tri p,,V,, hang so khi la R da biet.

O HNWE OO I

1. Xac dinh nhiét do, ap suit cua khi & trang thai 3 (theo
Py, Vo, N,R)

2. Xac dinh cong ciia chét khi trong toan bd chu trinh (theo Po s Vo )-



BG:

3. Xéc dinh hiéu suit cta dong co.

Dap an
- Xét trang thai 1.
Ap dung phuong trinh C-M
15p,V,
p1V1 = nRTl :>T1 :5p—ORO
n

- Qua trinh 2-3:

Ps _ Py
V3 V2
- Tr d0 thi, ta co:

V;=3Vy i Py =Py s Vo =7V,

3
= P; = ? Po
Ap dung phuong trinh C-M

9p,V,
V,=nRT, = T,==-22
p33 3 3 7nR

Trong db thi p-V, chiéu dién bién cua chu trinh cung chiéu kim dong ho
nén chat khi thyc hién cong

1 64
A:+8123 :_(pl_p3)(V2 _Vs):_povo
2 7

- Xét qua trinh 3- 1 Dang tich
=Q; = nR(T -T,) = ;14 oVo

- Xét qua trinh 1- 2. ”

Phuong trinh duong thang di qua 1, 2 ¢6 dang

p=aVvV+b

Pi qua diém 1, diém 2 nén ta c6 hé
P "
Vv, =p= TOV +8p,

0

{SpO =a.3V,+b - a=

=a.7V,+b
pO a 0+ 8p0

Ap dung phuong trinh C-M, ta dugc

oV =nRT > T=PY _ V| Py, gy
nR nR V,

eT=—Po V? +8p, — v
nRV, nR




- Xét trang thai B bét ki thuoc qua trinh 1-2 = pg, =p;V, =V
Nhiét Iwgng caa khi trong qua trinh 1-B la

P/'PD*
8k,
7-
61
5_ ...........
4f_ _ __
3-
at 1
| I—— :
...... =
0 12845 67V/V,

QlB :AulB +A1|3
i 1
= QlB = E nR(TB _Tl) +E(p1 + pB)(VB _Vl)

<:'>QlB :§nR _—p0V2+8pol_% +
2 nRV, nR nR

1
+E{5po—%V+8poj(V—3VO)

0

Q= —Z%VZ +20p,V - 42p,V,

0
: . -b
Qs dat gia tri 16n nhat tai V, = P 5V,
a
Nhiét lwong chét khi nhan trong qué trinh 1-2 dugc tinh tr V, dén V. =5V,

—Q, = -2% (5V,)? +20p,.5V, —42p,V, =8p,V,
0
Vay nhiét lwgng chit khi nhan duoc trong toan bd chu trinh la
144 200
than = Q31 + QlC = 7 poVo + 8poVo = T poVo

Hiéu suat chu trinh la

64
A 7 povo
H= = =0,32=32%
than 200

=2 P Vo




