THPT CHUYEN NGUYEN THIEN THANH - TRA VINH

Cau 1:

Mot hon bi dugce tha roi ty do tir d6 cao hy =25cm so vdi dinh ctia mot mét phang nghiéng, xuéng
tai dinh ctia mat phing nghiéng. Mat phang nghiéng c6 goc nghiéng o =30° so v4i mit phiang nam
ngang c6 chiéu dai L = 10m. Va cham gitta bi v4i mat phang nghiéng la hoan toan dan hoi. Héi hon bi
va cham v@i mat phang nghiéng duwgc bao nhiéu lan.

Cau 2:

Mot 6ng hinh tru ban kinh R, chiéu dai L, c6 thé quay quanh truc doi xing dat thang ditng. Cé mot
vong day dong chat, khoi lwgng m, bao quanh 1ay 6ng hinh tru véi lyc cang T. Ban dau vong day ¢ dau
trén cta 6ng hinh tru.

Quay 6ng hinh tru vai toc do quay @ thi vong day trugt xuong phia dwdi, hé s6 ma sat giita vong
day va ong hinh tru la W.

1. Tim thoi gian dé vong day trugt hét ong hinh try.

2. Tim diéu kién cua lyc cang T cta vong day va gia tri t6i thiéu cta toc do goc @ dé vong day
trrgt xuong.

Cau 3:

Trén mat phang nam ngang dat mot thanh AB dong chat, khoi lwgng phan bé déu. Nguwai ta nang no
1én mot cach tw tir bang cach dat vao dau B cua né mot Iyc F ludn c6 phuwong vudng goc vai thanh. Hoi
hé ma sat gitra thanh va mat ngang c6 gia tri cuc tiéu bang bao nhiéu dé dung dugc than 1én & vi tri
thang ditng ma dau dudi cua né khong bi trugt?

Cau 4:

Mot vat 6 khoi lwgng m; dwoc tha khong van toc ban dau va trgt trén mot mang nghiéng tiép xuc
v6i mot vong tron ban kinh r. O thoi diém thdp nhat A n6 va cham dan héi vao mot vat ditng yén c6
khoi lwgng m,. Vat nay trugt theo vong tron dén do cao h thi tach khéi vong tron (h > r). Vat 1 giat lui
theo mang roi lai trugt xudng, tiép tuc trugt theo vong tron ciing dén do cao h thi tach khdi vong tron.
Tinh d6 cao ban dau H cua vat 1 va ti s6 cac khoi lvgng. Bé qua ma sét.

Cau 5:

Khoi lwgng riéng cia mot hon hgp khi gom nito va khi hydro & nhiét d6 t =47°C va ap suat

p =2atm bing p =0,30kg/m’. Tim mat d6 phan tw khi nito (n,) va hydro (n,) trong hén hop.
Cau 6:
Mot mol khi 1y twdng c6 chu trinh bién déi: tir trang théi 1 (p, =10°Pa; T, =600K) dan n& ding

nhiét dén trang thai 2 (p, =2,5.10*Pa) rdi bj nén déng ap dén trang thai 3 (T, =300K) va bi nén
dang nhiét dén trang thai 4, cudi cung trd vé trang thai 1 bang qua trinh dang tich.

1. Tinh V,,V,,V,,V, va vé d6 thi biéu dién qua trinh bién doi trén hé toa do p-V.

2. Trong moi qua trinh va trong ca chu trinh chat khi nhan hay sinh bao nhiéu céng, nhan hay toa
bao nhiéu nhiét?

Cho:
- Nhiét dung mol déng tich C, =2,5R; R =8,31J/molK



R L axe 2 % AN P N \4
- Cong ma khi sinh ra trong qua trinh dan nd dang nhiét tir thé tich V dén thé tich V’ la A =RTIn v



HUONG DAN GIAI

Caul:

+ Van t6c cda bi trede khi cham vao mpn: v, ZM
+ Chon hé truc Ox huwéng doc theo mpn, Oy vudng géc véi mpn, O la diém cham dau tién caa bi véi
mpn.
Gia toc cta bi theo phwong Ox: g, =gsina
Va theo phuong Oy: 8, =-gcosa
van toc ban dau: Vv,, =V,sino; v, =v,cosa

Do va cham la hoan toan dan hoi nén sau va cham bo cé van téc v, hgp véi truc Oy géc &

. . L .
PT chuyén dong cua bi sau va cham lan 1: x =v,sino.t + Egsm a.t’ 1)

1
y =V, COS Lt - 5 geoso.t’  (2)

. 2V
Khi bi cham mpn Ian th¢ 2 thi y =0= t, =?°
4v:sina . A e e
Liic d6 x =, =—2—— =8hsina va van téc ctia bi trw6c va cham:
g

vV, =V,sina+g .t; =3v,sina

V,, =V,C0s80+g .t =-V,Ccosa

ly
Sau va cham, bi nay 1én tai O,, véi cac thanh phén van toc: Vi, =V V,, =V, COSO

Phwong trinh chuyén dong cho lan bay thit hai, véi goc tai O,

X =3V, sin o.t +%gsin ot’ (3)

y =V, CosaL.t - %g cos a.t? (4)

2v,

Thoi gian bay lan 2 1a t, =t =

Quang duwong di theo phrong Ox: X =I, =16h, sina

Twong ty, quang duwong di theo phuong Ox @ lan bay thit ba 1a 24h, sina
Quéang duong di theo phuong Ox ¢ 14 bay thit n la 8nhsina

Tong quang dwong di saun n lan bay



n(n+1)

S=l+1, +...+1 =8h,sina.(1+2+...+n)=8h,sinc. =4h, sinc.n(n +1)

S6 lan bay 16n nhat trén mp nghiéng la gia tri n 16n nhat thoa:
S <L & 4h,sina.n(n+1) <L (v6i n nguyén duong)
e n’+n- #SO® n’+n- 20 <0
4h,sina
Suy ra:n=4vasovachamla5
Cau 2:
1. Xét doan day MN c6 chiéu dai Al la nho

+ Khi lugng Am =——— Al
2nR

+ Lyc tic dung: P,N,E_,T,,T, (T, =T, =T)

b ms?

+ Theo dinh luat II Niuton: P+ N+F__+T +T, =Am.a (1)
+ Chiéu (1) 1én truc Ox: N- 2Tsino =- Am.w’.R
+ Chiéu (1) 1én truc Oy: P- F, =Am.a,

Al
+Taco: F, =uN va sina =a =—
2R
2aT
Suyra: a, =g- U - 'R
m
(= 2L 2L
+ NG . . - - —
Thoi gian trugt: a, g- 1 2T 2R]
m
2. biéu kién:
+a, =20 u E_sz sgawzi 2nT g - o, = 1(2aT g
m Rim u Rilm u
2nT m
+ Pitu kien: - >0 T>18
u 2ntu

Cau 3:

Ky hiéu chiéu dai va khéi lwvgng cua thanh lan Iwgt 1a 1 va m. Do néang thanh ttr tiv do vay c6 thé coi
rang thanh lu6n can bang & moi vi tri.

Xét khi thanh hgp vdi phwong ngang mot goc ©. Cac lyc tdc dung 1én thanh nhw hinh vé ta c6:
F+N+E +P =0 (1)

Chiéu phwong trinh (1) 1én phwong ngang va phwong thang ding ta dugc: F.sinoa =F (2)

Va mg =N +F.cosa 3)

1
Chon truc quay A, ta c6: Fl :mg.Ecos o (4)

m . m .
Tw (2), (3) va (4) rat ra: E =7g.sm o.coso; N ZTg.(1+ sin’ o)

Dé thanh khéng truot thi: F,, <uN



Sin o.cos o tan o 1 1

= > — = = T < \/_

L+sin” o ——+tan’0  2tana+—— 2v2

cos’ o tan o

Vay dé nang thanh dén vi tri thang ditng ma dau dwdi khong bi truot thi:
w> 1 S = 1
D 2\/5 “min 2\/5
Cau 4:

Chon moc thé nang tai A
+ Xét chuyén dong cta vat 2:
Vat m, chiu tac dung cia p va phan lgc Q. Theo dinh luat IT Niuton: P +Q =m,a

2
m,Vvy

Xét theo phuong ban kinh: m,gcosa+Q =—=2 (1)
r

Khi tach vat khoi vong tron thi Q = 0, thi van téc cta vat tai B 1a: vy =grcosa
. -r
Ma cosc. =—— nén vy =g(h- 1) ()
r

Tai A vat m, c6 van téc vV, (sau va cham)

. AL L2 N < . M
Theo dinh luat bao toan co nang ta co:

Thay (2) vao (3), suy ra: v; =g(3h- ) 4)

+ Xét chuyén dong cua vat 1

Vat m; bat dau trugt tit noi c6 dé cao H, khi t&i A c6 van toc V,, theo dinh luat bao toan co nang ta
2

c6: W =m,.gH 2% )

Sau va cham phan nang lwgng nay chuyén thanh dong nang W,, cho vat 2 va dong nang W,, giat lui

cuavat 1: W =W, +W,, (6)

A oA s RS g o m "
Vat 1 chuyén dong giat Iui theo méng ro6i lai truegt xudng téi A van c6 dong ning W,, = 12 L, véi v,
la van toc giat lui sau va cham va ciling la van toc khi téi A lan thit hai (chi doi chiéu).

Vat 1 ciing di t6i B thi tach khéi vong tron, nén ta ciing c6: v; =g(h- r) 7)

Tw (3) va (7), ta suy ra: v, =V,

2
m, Vi _m, +m, .

(6) dugc viét lai: —— . (8)
2 2

Theo dinh luat bao toan dong lugng cho si va cham:

m,V, =m,v, - m,v, =(m, - m,)v, © m*V? =(m, - m, )’ v’ 9)

T (9) = V, =2v,



2

2
Tir (5) = H =Y 22 o@Gh- 1)
28 g

. . (m,- m,)
Lay (9) chia cho (8), ta dwgc: m; =———— = m, =3m,
ml +m2
Cau 5:
+ Mat d6 phan ti¥ ciia hén hop: n =n, +n, =—— 1)
B R mRT RT
+ Khoi lvgng mol cta hon hgp: W =—— =p.—— (2)
pV p

+ Theo dinh luat Dalton d6i v4i hon hgp khi: p =p, +p,

mRT m RT m, RT.C m m m,
S -t — 9 — =—+—

w Voo Vo Voo,

n,.V. n,.V.
Thay: M, :17%; m, =t va m =m, +m, ta dugc
NA NA
p =it P, 3)
n, +n,
i (). (3) ta duge: at ity o RT 4
i (2), (3) ta duoc: — T (4)
_PRT-pw, ~ _ pRT- pw

Giai hé (1) va (4), ta tim dugc: 1

Thay s6: p =2.1,013.10°N/m?*; T =320K; p =0,30kg/m’
R =8,31J/molK; k =1,38.10*J/K
u, =0,028kg /mol; u, =0,002kg /mol
Ta dwgc: n, =2,4.10*m™ va n, =4,2.10*m™®
Cau 6:
1.Tinh V,, V,, V,, V,:

RT RT
L =0,05m" V, =—2 =0,1m’
Py P

+V, =

= n, =—— "1
l kT(M] - Mz) va e kT(.uz - Ml)



v
+V, =V, =0,5m’ va p, :pi] :

4

=5.10*Pa

2. Tinh cong va nhiét:
+ Qua trinh 1-2: dan dang nhiét

Nhiét nhan Q, dé khi dan nd bang cong sinh A, :

Q, =A, =R T, In~2 =R.T.In4 =6911(J)

1
+ Qua trinh 2-3: nén ding &p cong nhan duoc: A, =-p, (V, - V,) =-250007)
Nhiét tod ra: Q, =- C,.At =- (C, +R).At =- 3,5.8,31.300 =- 8726(J)

+ Qua trinh 3-4: nén dang nhiét, hé nhan cong va toad nhiét cong nhan duwgc bang nhiét toa ra:

A, =Q, =-R.T, ln% =-17280))

4
+ Qua trinh 4-1: dang tich, hé nhan nhiét dé lam tang ap suat

Q, =C,.At =2,5R.At =2,5.8,31.300 =6232(J)

Trong ca chu trinh, khi nhan nhiét la Q:

Q=Q,+Q, +Q, +Q, =6911- 8726- 1728+ 6232 =2689(J) va khi sinh cong 1a A:

A=A +A,+A, =6911- 2500- 1728 =2683(J)

Vé nguyén tac cong sinh ra bang nhiét nhan vao, & day c6 sai so la do R lay gia tri gan ding

(R =8,31448J/ molK )



