THPT CHUYEN QUANG TRUNG - BINH PHUOC

Cau 1:

Hai tau A, B cach nhau mot khoang a, dong thoi chuyén dong déu vai cung do 16n van toc la v, ti
hai diém sat v4i b ho thang. Tau A chuyén dong theo huwéng vudng goc véi bo, trong khi tau B luén
huwéng vé tau A. Sau mot thdi gian du lau, tau A va tau B chuyén dong trén cung mot duong thang
nhung cach nhau mot khodng khong doi la d. Tim d.

Cau 2:

Cho co hé nhw hinh vé 1. qua cau khoi lvgng m ban kinh R dat tiép xtic vai vat do A co dinh, vat d&
B chuyén dong thang déu vdi van toc 1a v. Bé qua moi ma sat luc can. Hay xac dinh ap lyc cia qué cau
tac dung 1én gia d& c6 dinh A vao thoi diém khoang cach gitta hai diém tiép xic A vaBla AB =R+/3.
Cho rang lic dau hai vat do rat gan nhau.

Cau 3:

Hai thanh citng AB =1, =0,5m va AC =I, =0,7m duwgc ndi vGi nhau Z A
va voi twong (ding thang) bang cac chot. BC = d = 0,3m, hinh vé 3. I

Treo mot vat c6 khoi lwgng m = 45kg vao dau A. Céac thanh c6 khoi B
lwgng khong dang ké. Tinh lyc ma moi thanh phai chiu, lyc dy la lyc kéo b |:’ n
hay nén? Ly g =10m/s’.

Hinh 3

Cau 4:

Mot vat A coi nhw mot chat diém c6 khoi lwgng m chuyén dong véi van téc v, nhw hinh vé, dén

gap mot vat can B c6 khdi lvgng M = m dang diéng yén trén mdt nam ngang.
E

MGt mat cua vat B 1a mat ban cau dwong kinh DE = 2R. Bé qua céc loai ma sat va biét rang sau khi
gdp nhau, vat A chuyén dong trén mat ban cau cua vat B con B chuyén dong tinh tién trén mat nam
ngang.

a. Tim diéu kién vé v, dé vat A 1én t6i diém E.

b. Tinh &p luwc do vat A tac dung l1én B khi n6 & trung diém N cta cung DE.

Cau 5:

Mot khoi khi ly twdng (cua cung mot loai khi) c6 1ap trong mat xilanh va pittong hoan toan cach

nhiét. Pittong nhe va c6 thé chuyén dong khong ma sat trong xilanh.



a. Goi €, va ¢, lan lugt la nhiét dung mol dang ap va dang tich cda khoi khi. Chitng minh rang
c,- ¢, =R,

b. Luc dau khéi khi ¢ trang thai (1) c6 &p sudt p,, thé tich V, vanhiét do T,. Cho khoi khi dan doan
nhiét dén thé tich V, =1,64V, thi ap sudt cta khi la p, 2% . Tinh nhiét dung mol dang tich ctia khi d6

va cho biét phan t khi d6 c6 may nguyén ttr.
c. Tt trang théi (1), ap dat dot ngdt ap suat p; > P, 1én mdt pittong thi thé tich khi thu lai la V;.

v

Chitng minh rang ti s6 73 khong thé nho hon mét gia tri xac dinh du p; c6 tri s6 thé nao di nita. Tinh
1

gia tri d6. Biét rang R 1a hang s6 khi ly twong va R =8,3J/molK

Cau 6:

Mot mol khi ly twdng don nguyén tir thuee hién chu trinh c¢6 dwong biéu dién trén do thi T-V nhw

hinh vé. Cac diém 1 va 3 & trén mot dwong cong parapol di qua O. Hiéu suat cua chu trinh la 4%. Biét
T, =300K, T, =400K | tim nhiét do T;.
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HUONG DAN GIAI
Cau 1:
- RO rang la tau B khong phai chuyén dong thang. Hinh vé biéu dién vi tri hai tau tai mot thai diém nao
dé6. Goi B’ 1a hinh chiéu vudng goc cua B trén phwong chuyén dong cua tau A.
o | VA =V =V
Tai thoi diém do ta co:
Vg =V.COSQ; V,, =V.COSCL

- Xét trén phuong AB, sau thoi gian rat nho At, khodng cach AB gidam mot lugng la:
(v, - v, At =v(1- cosa)At,
- Xét trén phwong chuyén dong cua tau A: sau thoi gian rat nho At, khoang cach AB’ tang mét lwgng
la: (VA - Vg JAt =v(1- cosa)At .
- Nhw vay ta nhan ra mot diéu la: khodng cach AB giam di bao nhiéu thi khoang cach AB’ tang 1én bay
nhiéuy, titc 1a AB+AB' =const .
- Ban dau ta ¢6: vi5 =0, v,5 =V; v, =V, v,, =0
= AB+AB'=a+0 =a
Khi hai tau & trén dwong théng thi: AB =AB'=d » AB+AB'=2d =a — d :%
Cau 2:
* Chon HQC gan vGi mat dat, hé truc toa d6 Axy nhw hinh vé.
* Xét qua cau tai thoi diém WOB =2¢, nhw hinh v&.
y 4
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- Vi x, :E Xy, nén khi B chuyén dong déu theo phwong Ox vdi van toc v thi qua cau chuyén dong

n it AL L \
déu theo Ox vd@i van toc v, :E (D)

- Vi khodng céach tir O dén A khong doi nén tam O ctia qua cau m sé quay trén cung tron tam A ban

kinh R. Do d6 van téc v, cua tdm qua cau sé vuong goc véi OA. Twr d6 van toc cta tam O theo

phuong thang ding: v, =v, tana than o (2)
R Vi+v§ :2cha )
* Phuong trinh dong lwc hoc cia tam O: P+ N, + N, =ma @)
- Chiéu (*) 1én Ax: N, =N 4)
mv;,

- Chiéu (*) 1én OA: Pcosa- N, - N, cos20 =ma,, :T (5)



2
mv;, mv
mg cos o -

mg cosa. -

Tw(4)va(5) suy ra: _ R _ R4cos’ o (6)
A 1+ cos2a 1+ cos2a
- RV3
*Tai thdi difm AB=R\3thi . o> 3 1 1
sino, =—%=— =——= cos0. =—, cos20. =- —
R 2 2 2
2mv’

Thay vao phuwong trinh (6), ta duwgc: N, =mg -

(7)

2mv’

* Ap Iyc do qué cau tac dung vao A: Q, =N, =mg- (8)

Cau 3:
Chot A can bang dudi tac dung cta trong lwgng P = 450N va cac phan lyc cda cac chot E; co
phuwong AB va F. c6 phuwong AC.
Ta vé tam giac lyc, hinh vé, va thdy ngay thanh AB bi kéo, thanh AC bi nén. Goi @ va b 1a cac géc
ma thanh AC va AB hgp vai tuwong.
Suy ra cac goc cua tam giac hgp lyc ghi trong hinh:
sina

P F, F,
=B —_C _, FB = FC
sin(B- o) sino  sinp sinf3

Goi a la khoang céach tir A dén twong thi:

[
sino =—; sinf =25 F, =LF. :EFC (1)
lZ 1 2 7

Tt hé thic lwgng cho tam giac ABC, ta cé:
I} =I? +d*- 2l,dcosa.— cosa =0,785— o =38°

va: I =I} +d*- 2ldcosp — cosp =0,5— B =60’

Do thanh can bang: P+F, +E. =0— P +F, cos} =F. cosa ()

Tw (1) va (2), ta duwgc: F. =1051N; F; =75IN

Cau 4:

a. Tai diém cao nhat, goi u la van téc ctia m so véi M, v la van toc cia M.

+ Phuong trinh bédo toan dong lwgng: mv, =Mv +m(v- u) (1)
e mv: m(v-u) 1

+ Phuong trinh bao toan nang lugng: 0 — +—Mv’ +mg2R 2

2 2 2

. o mu’

+ Phuong trinh lyc huéng tam: N = - mg >0 3)

Suyra v, =3,/gR 4)

b. Khi vat ¢ N thi phan lyc Q c6 phuong ndm ngang, F, hwéng cang chiéu Q.
Goi V,,V, la cac thanh phan van toc ctia A hwogs theo hai truc nhw hinh vé thi tai thoi diém nay
V=V,

2
mv

Q+F, = ()




mQ

th =ma :V (2)
2 2
mv, :m(vx +Vy)+1MV2 +mgR (3)
2 2 2
(M +m)v, =mv, 4)
2
-4
Gidi hé ta dugc: Q :m%

Cau 5:
a. Ching minh ¢, - ¢, =R
- Xét mot mol khi: pV =RT
- Trong qua trinh dang tich: Q =AU =c,.AT (1)
i

Mit khéc ndi nang khi If twong: U =7 RT nén AU :é RAT )

Tir (1) va (2) ta c6: ¢, :%R (112 bac ty do ctia khi)

- Trong qua trinh déng 4p, cong A =p.AV =RAT

AQ =AU +A :%R.AT +RAT = 1+% R.AT
i
Mit khac AQ =c,.AT nén ¢, = 1+§ R =R +c, . Hay ¢,- ¢, =R
c
b. Qua trinh doan nhiét: p,V;’ =p,V, véi ¥ =
v, | 1g2
hay PL=| 22| — 2=1,64" 5 y=—5"_~1,45 ¢ =l4c,
P, \'A lg1,64

R 5

vi R=c,-¢c, =0,4c, > c, =— :ER =20,78J/molK va i = 5: khi ludng nguyén tt

c. bat ap suat p; 1én pittdng mot cach dot ngot thi ap suat khi tang dot ngot 1én p,
Cong ma khéi khi thuc hién: A =-p,(V,- V,)

Binh cach nhiét hoan toan nén: AQ =0 suyra AU =- A =p, v,-Vv,) (3)
5 5 5
Mt khc AU == nRAT ZE(HRT3 - nRTI)ZE(p3V3 -p,V,) (4)
n la s6 mol khi trong xilanh
5 V, 2 5p
Tw (3) va (4) ta co: E(P3V3 - Plvl) =P3 (Vl - \/3)—> 71 :;*’ ;é
VvV, 2
qy —2 > < ~0,29
Vay v 7 o 4
Cau 6:
Vé lai duwong biéu dién trén gian do p-V i
Qua trinh 1-2: dang tich
pi

v



Qua trinh2-3: dang ap
Qua trinh 3-1:

T =aV* +bV
- p :iV+R
T:ﬂ R R
R

Qua trinh 3-1 c¢6 duwong biéu dién la doan thang

1 1 1
Al =E(p3 P )(V3 - Vl) =§(p3V3 +p, V- PV - p1V3) =ER
Khi nha nhiét trong qua trinh 1-2 va 2-3:

1
Q =C,(T,- T)+C, (T, - Tz)ZER(5T3- 2T, - 3T))

Q 100"

Hiéu suat: H = Tahy vao ta tim duwgc T, =640K
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