ON TAP KY THI OLYMPIC TRUYEN THONG 30 THANG 4
LAN THU XXVII - NAM 2023
Ngay thi: 03/03/2023
MON THI: VAT LY — KHOI: 11
THOI GIAN: 180 pht
Hinh thizc lam bai: Ty lugn

Thu Vién Vat Ly Dé thi nay c6 04 trang Co SéVat Ly

Cau 1 (5,0 diém):
Mot thanh cing AB, c6 tiét dién déu va nho, chiéu dai ciathanh AB=2( p 20

nhu hinh 1.1. Biét mat d6 khéi lugng dai cua thanh ting tuyén tinh doc
theo thanh tir A dén B, mat do khéi lwong dai tai A va B lan luot 1a A, va
22,
1. Hay xac dinh:
a. Khoi lugng m cua thanh theo A, va (.

b. Vi tri khdi tdm cua thanh AB.
2. Thanh AB noi trén dugc udn thanh mot goc vudng tai trung diém O

Hinh 1.1

cia AB tao ra mot khung chic chin sau dé treo khung 1én 1 cai dinh tai goc Y Hinh 1.2 X

O sao cho né cé thé dao dong quanh truc quay nay khong ma sat nhu hinh
1.2. Kich thich nhe cho khung dao dong. Ching t6 rang khung dao dong diéu

hoa. Tim tan s dao dong cua khung. O —
3. Bay gio lai dat khung nam yén trén mat phang ngang nhan nhu hinh 1.3. B
Mot vién bi nho ciing c¢6 khdi lugng m coi la chat diém, chuyén dong véi van
téc v, vudng goc véi canh AO, truot khdng ma sat trén mat phang ngang va
va cham mém véi khung tai A. Sau va cham bi dinh chat vao khung. Hay tim
van toc khi tam cuaa hé hai vat (bi va khung) va toc do goc cua hé ngay sau @—---- A
v
va cham. " v, ~ Hinh13
Cau 1 Noi dung Pié¢m
(5,0d)
1. X(24, — 4,) X
Lod | A=At =AML D) 025 d
X A d
dm=Adx =4 (1+—)dx = - X
Nén 2 (12 o
21 X X2 2l
m=[A,0+)dx=4 (x+--) =314
0 2l Al 0,25 d
2l
[ xdm
. Xg ==
Vi tri khoi tam: Y, 0,25 d
21 X
!x.ﬂo(l+2|)dx Ay L 5l
= =22 [ (x+ ) dx = (F+ )
m m 5 2l 32 6l
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141 8I°, 10l

X =—(—+—)=
° 3|(2 6I) 9

0,25d

2,0d

Goi C 1a trung diém cua AB
A G1 dm G2 G B
0]

X
C =

X

* moment quan tinh cua thanh ddi véi truc quay tai C: Ic vi chi phu thuc khoang
cach tur C téi1 diém can tinh nén:

dig =dm(x—1)° = I, :!z{n%}(x—l)zdx:ﬂoﬁ

Khéi lwong mdi bén:
_ol4, 712

! X Yal
m,.=|4|1+= [dX=4,| X+—
Vi !‘)( ZIJ °( 4Ij 4 =M

cs — AC
0 4

* Goi G1, Gz lan luot 13 trong tAm ctia AC va CB.

| |

X

J-xdm IX/?.D (1+Jd X

2 2

CG =l-x; =1-2 =1-2 =I—2/1°| =1I ........
' Myc Mac 3m,. 15

2l 21

dem Ixﬂo(“lejdx 8112 1

CG, =%, —l=1— =] 284 1
2 Meg Meg 3Mgg 21

* Goi G 1 khdi tAm mdi sau khi thanh bi uén, chon hé truc toa do Oxy nhu hinh
ve:

o))
X . = Mac X1 + MegXe, _ 4 21 :EI ............
G m 34, 36
(e ls)
Yo = MacYor +Mep¥op _\ 4 J\15 e
G m 34, 36

0,25d

0,25d

0,25d

0,25d
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Khi OG 1éch khéi phwong thang dung goc @ thi chi c¢6 trong luc giy ra momen

quay. Phuong trinh momen quay:
—-mgdsina = l.a"—-mgd.a =1l.a"—> a"+ mlgd a=0 0,25
C e szsd
_|mgd _ _ 170 g
Viy khung dao dong diéu hoa véi tan sb: le 12 1
0,25d
0,25d
3. V
2,04 | Theo PLBT dong luong: i, 0= (m+mV >V _Vf ..................... e

Goi G” 1a khéi tim ctia hé (khung + bi)
Theo DL BT momen dong luong dbi véi
G”: mVO (I - yG") = IG" 0]

Vi
m = +0
_ MpgXe +MyX | 36 :E|
" my+m, 2m 72
)
m +ml
y _ MY +Myy 36 :4_3|
¢ my+m, 2m 72
(Hoac tinh nhanh do mAB = mbi
X —lx =—1
¢ 2 72
- 1 43
==(l+ys)=—I
Yo =5 (14 ¥a) = 22

lge = lg + Mg (G'G") +my; (AG")’ [| ~m(CG")

=[Aal® =m(x? + y*) |+ 2m] (

sl S ][54

Xs _XG")2+(yG'_yG ) }

(7 43)2
+ —_—
36 72

=m nén G” 14 trung diém ciua AG”)

2J+2mAB (G'G")
2

8 | 481 [743
= 212 =34 1P —— + 641 —— =
Al =34 s O 259 43220
43
| >
Cmylloye) )V°( j_ 5221,
e 148 LLEPYE | 7431
Suy ra 432 © .

0,25d

0,25d

0,25d

0,5d

0,25d
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Cau 2 (5,0 diém):

1. Mot khéi cAu gdom hai ntia 14 hai khai ban cAu phan cach bdi mat phing di qua
mot dudng kinh cia khéi cAu, mdéi ntia ¢6 ban kinh R, ¢6 khoi luong riéng khac nhau
1a p va p’ > p (Hinh 2.a) . Khéi cAu dugce dat trén mot mat phéng ndm ngang. Hé s6
ma sat gitia mat cAu va mit phing ngang d 16n khéi cAu lan khong trugt trén mét

phéng ngang.
a. Xac dinh vi tri khoi tAm cta hai ban cAu va khéi tAm ctia ca khéi cau. Hinh 2.a

b. T vi tri nhu hinh 2.a trén mét phéng ngang, kich thich cho khéi cAu dao dong

bé. Tinh tan sé goc cua dao dong.

2. Xét mot dia tron c6 khéi lugng M va ban kinh R, ntia trén ctaa dia c6 khéi luong riéng khéng doi
p1 va khoi lugng M/2, trong khi ntia duéi c6 khéi lugng riéng p, = kr va khéi lugng M/2 (Hinh 2.b.).
Pia dugc treo 1én tudng thong qua diém P; sau d6 ngudi ta khoét mét 16 tron ban kinh R/2 & nia
trén cua dia, 16 tron di qua ca hai diém P va tdm C cta dia (Hinh 2.c.).

Hinh 2.b Hinh 2.c

Xac dinh tan s§ géc dao dong bé ctiia dia bi khoét mot 16 tron quanh diém P.

Cau 2 N¢i dung Piém
5,0d

Xac dinh khoi tAm cia moéi mdi ban cau (G va G’ 1an lugt 1a khéi tam caa

ban cau trén va duéi)

dem 1( 4
0G = :m:_(§nstp:dm=p(ﬂ(R2—X2))dX

m 2
Txp(n(R*-x?) . 3R 054
la = 0G = [“27 dx=""
14 _,
o =1 —nR” |p
(1,0d) 2\3
0,254
Tuong ty 0G'= %R
Kho6i tam cua ca khéi cau 1a G, 6 duéi O (do p'>p), cach O mot khoang
0,254

_m'0G-mOG _3Rm-m _3Rp-p

oG =—
(m+m’) 8 m+m 8 p+p

o
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1b
(1,5d)

Tai vi tri truc OG, quay mét géc ¢ nhd so véi phuong thing ding, do d6 cao
ctia O so v6i mat dat ludon bang R, nén G, dude nang lén d6 cao OG_ (1—cose)
so v6i vi tri can bang, v6i K 14 tAm quay tic thoi, phuong trinh co nang cua

vat:

W= (@) +(m-+m)g0G, (L cosy) P A

o |
z%IK(cp')z+%(m+m')QJOGo<pz y

K

= hang s6.
Dao ham hai vé:

. o"+(M+m")gOG, =0

a1 e A e m+m‘’)goG,
=Vat dao dong diéu hoa véi tan so goc: o= %
K

Xac dinh Ik:

I =g, +(M+m)KG,* (1)

Rp-p_p Rm-m e

KG,=R-0G, =R - =
8 p+p 8 m'+m

l, = lae+ MGG, +1,,6+M'G'G,’” (3)

Trong d6: Iuc 14 m6é men quén tinh ctia ban cAu m so v6i khoi tAm G cua no
dudc xac dinh nhu sau:

Lo = lye+ MOG?
1 _12(2m)R* _2mR’
m/O 2 2m/0 2 5 5

(m6 men quén tinh ctia ban cau khéi lugng m so véi tAm O bing moé men

quan tinh cta khoi cau khéi lugng 2m so véi tam O)

L, 2Rt (3R 2_83mR2(4)
mG 5 8 320
83m'R?
Tuo tu: |, = 5
ng tu: 1, 320 (5)

Xét:
MGG, +m'G'G,? = m(OG +OGO)2 + m'(OG '—OGO)2

9R? m.m'
16 m+m'

mGG,>+m'G'G,’ = (6)

0,25d

0,25d

0,25d

0,25d

Page 5 of 16



Thay (6), (5), (4) vao (3) ta cé:

83mR? 83m'R? 9R? m.m'
= + (7

I, = +
° 320 320 16 m+m'

Thay (7), (2) vao (1)

_ 83mR? +83m'R2 +9R2 m.m'

| 3R m'- m}
K320 320 16 m+m'

+(m+ m)[R——

8 m'+m

Bién déi ta dudc

| R2(43m2+56mm'+13m'2)
K 20(m+m’)

®)

0,25d

0,25d

2,5d)

2

R
Ta co: —:f Ttl’dl’—pl =p, =
0

nR?

R 3
M:jpznrdrzk“R —k=M
2 3 3 27R

Moémen quan tinh cta nira dia trén khi chua bi khoét 15 tron d6i véi C:

R
e :jplnr )dr— MR
0

Momen quan tinh ctia nira dia du6i doi véi C:

Id,C:sznr (r*)dr= OMR2
0

Pé tinh mémen quan tinh cta 15 tron, ching ta c6 thé chong mot dia co khdi lugng
am —M/4. DPinh ly truc song song:
2
I1M(R 3 )

lyc=—=—| = | =—=MR

tr/C 2 4 ( 2)
Momen quén tinh ciia hé ddi véi C:

73 )

le=l,c+1l,c+l,c=—MR

C t/C d/C tr/C 160

Vi tri khéi tam cua nira dia trén khi chua bi khoét 18 tron ddi véi C:

J'p1 2drjsm odo
Yiuc = M - g

2
Vi tri kh()i tam cua nira dia dudi doi voi C:

Ipz 2er'sm odo
Yac = M = Z

2
Vi tri khéi tAm cta hé d6i véi C:
4RM 3RM RM
yo-3n'2 2n2 24 _ (8+12mR
< M. M M 727

2 2 4
Momen quan tinh ciia hé d6i voi P:

0,25d

0,25d

0,25d

0,25d

0,25d

0,25d

0,25d
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3 2 3 > 3 2 3
lp =16+, M(GP) =1 =2 M.(GC) "+ M.(GP) :IC+ZM.(R2+2R.GC)
- (11184n+1280] MR
7680

Nang Iugng cua hé dugc bao toan: % 1,67 + % Mg.GP(1-cos ) = const

= Ipé.é+%Mg.GPsin 0.6=0

Déi véi cac goc nho sind =~ 0, nén chiing ta c6 thé viét lai phuong trinh vi phan cap
hai nay dudi dang:

64 SMIGP 4,

a1,
Viy 0= 3Mg.GP _ | 5(8+84m)g
al,  \(6997+80)R

0,25d

0,25d

0,25d

Cau 3:

1. Trong mot mét tru c6 ti trudng déu B, do 16n cam tng tit B thay d6i theo thdi gian t. Ngudi ta

dung mét hé truc toa do6 Oxy trén méit phing vudng géc véi tit trudng B, trong miat phing Oxy

nguoi ta dat mot 6ng tru rong moéng cach dién MN cé dinh d6i xting qua truc Yy
Oy va song song véi truc Ox nhu hinh 3. Goi O’ 14 trung diém cta 6ng MN,
goc gitia MO va OO0’ 1a 8o. Trong 6ng MN c6 mot dién tich q (q > 0), khoi
lugng m. Tai thoi diém t = 0, dién tich g ndm yén tai M. Chon chiéu ducng

cta tl truong B nhu hinh vé va gié tri ciia né thay d6i theo thdi gian nhu
sau: B=Bsin(ot) trong d6 By va w 1a cc hing s§ duong. Biét ring véi quy
luat bién thién nay ctia B lam cho qua cAu ndm gitia M va N thuc hién dao
dong diéu hoa quanh diém O véi bién @6 14 O’M. B qua ma sat gitia 6ng tru
va dién tich q va tac dung cua trong luec.

a. Tim moéi lién hé gitia w va m, q, 8, va B.

Hinh 3

b. Biét do dai cia MN 1a 2R, goi luc do dién tich q tic dung 1én 6ng MN theo chiéu Oy la N,. Hay

viét biéu thiic tinh Ny theo 1i 6 x cia dién tich q.

2. Mot tu dién gém hai 16p vo hinh cau dan dién méng c6 ban kinh

avab (a<b). C6 mot 16 nho trén 16p vo ngoai, mot day dan cach

‘A A N A (PN R A 2,2 A A
dién xuyén vao bén trong tu dién dé noi vo tu trong véi mot vat

din thd ba c6 dang hinh ciu réng ban kinh ¢, khoang cach gitia = Hinh 4

vat dan va tu dién 1a r rat 16n. VO ngoai cta tu dién dugc ndi dat,

truyén cho vat dan bén ngoai mot dién tich Q. Sau mot thoi gian du dai, hay xac dinh dién tich

trén vat dan bén ngoai va ban tu phia trong.
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Noi dung

Tai vi tri cAch tdm O mot doan r c6 dién trudng théa man biéu thic:

gSEdﬁ——<j>—ds

Tu d6 ta c6 dugc:
B B
Eonr= P o E = £8—=£Bowcos(wt)
ot 20t 2

0,5

Luc tac dung 1én dién tich q theo phuong Ox la:

|ZX = Fe cosH = —%qm)BO cosmtcos0

Khoang cach OO’ la: d =rcosf =OMcosf, = F, = —%qdcoB0 cos ot

0,5

Dién tich dao dong véi phuong trinh la: x =0'Mcos(w't+¢), tai t = 0 thi x

= OM nén ta c6 duge ¢ =0=x=OMcos(w't)=dtan6,cos(w't)

X

1 .
Ta c6 F :—kx<:>—Eqdeocosmt:—kdtaneocosw't v6i k=mo"”

9B,

1
=S o=0"'va ~qdoB, =mo’dtanf, > 0= —2—
2 2mtan®,

1,0

1.b.

Luc tac dung 1én dién tich diém theo phuong Oy do dién trudng gay ra la:
qoB, X2
2

F,(1)=F,sin0 =qEsin0 = q(%rmBo coswtjsinﬂ =

V61 rsin0 = x; x =R cosmt

0,5

Van téc cua hat theo phuong Ox 14 v, = —oR sinwt
Luc tac dung 1én dién tich diém theo phuong Oy do tit trudng gy ra la:
F,(2)=qv,B =-goB,sin’ ot = qc;B (R2 )

0,5

Luc do dién tich tac dung 1én 6ng tru la:
qwB,
N, =F (1)+F,(2) == =—2(3x* - 2R?)

0,5

C6 thé coi tu dién hinh cAu dudc néi song song véi tu dién 1a vat dan bén

ngoai, néu dién luong trén qua cau ngoai la q thi dién lugng tich trén vo

0,5
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ciu trong 12 Qa = Q — q. Pién dung C., ctia tu dién hinh cau va dién dung

C. vat dan bén ngoai lan lugt 1a

C, = f“%l . C,=dmec
a b

Dién tich trén vat dan bén ngoai 1a:

21
a b 1,0

Cau 4: Cho mach dién c6 cau tric nhu hinh 4. Biét cac dién trd c6 gia tri R, =25Q, R, =30Q, dién
dung ctia tu dién C =400pF va dd tu cam cua cudn cam thuan la

L=0,5H. Hai diém A va B dugc dung dé dit dién ap u,, vao, Ri i m |

R M .~ [N N LN N <R M
diém M nam gitia dién tré R va tu dién C, va dién N nam

giia dién tré R, va cudn cam thuan L. Goi i, va i, 1an lugt 1a R, | L
2
cudng d6 dong dién di qua dién trd R, va R,. [ g

1. Cho dién ap dat vao 1a dién 4p mot chiéu c6 phuong trinh
Uns =U, =9(V) duge dit vao tai thoi diém t=0.

a. Xac dinh gia tri clia i, va i, tai thoi diém t=0.

b. Viét phuong trinh cudng d6 dong dién i, theo thdi gian t; tit d6 xac dinh thoi diém
ma cong sudt tiéu thu tic thoi cia ngudn dién dat gia tri 16n nhat va gia tri nho nhat
va tinh céc gia tri cong sudt tic thoi dé.

c. Tinh nhiét lugng téa ra trén dién tré R, tit thoi diém t=0 dén thoi diém t tién t6i vo
cung.

2. Cho dién ap dit vao 1a dién ap xoay chiéu c6 phuong trinh u,, =502 cos(50t)(V) véi t tinh
theo giay.

a. Vé phac hoa gian d6 vector quay Fresnel mé ta lién hé cac dién ap gitia hai dau cac

linh kién R, R,, L, C va giiia hai diém A va B.

b. Viét phuong trinh dién ap u,, xudt hién giita diém M va diém N .

Cau 4 N@i dung piém
(5,0d)

D61 v6i dién ap khong d6i, ta cAn nhé cudng d6 dong dién (di — dich) 6 tu
) ) L du. . o aea A 5 o A 5 N
dién C thoa man i, =C d_tc va suat dién dong tu cam 6 cudn cam L la

€ = L'%.
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la
(0,5d)

Tai thoi diém t=0, tu dién nhu moét day dan (d€ qua trinh nap dién xay
ra) va cudn cam nhu 12 mach hd (do suat dién dong tu cdm ngin can).
Do d6 chi c6 dong dién di qua I, va ta c6 dap s&

il(t:O):U

EO:O,SG(A), i,(t=0)=0.

0,5d

1b
(1,25d)

Ap dung dinh luat Kirchoff II cho mang AR,LB, ta ¢6
U, —i,R, +¢, =0@u0—i2R2—L-di=o@d—'?:ﬂ
dt U,-iL,LR, L
Uo_isz
UO

. A C 1 . t ot Rt
Tich phan hai vé, ta c6 —R—(In|U0 —i,R,[), =< ln ==

2

Rt
Bién déi dai s6, ta c6 i, (t)= %(1_ELJ _ 0,3(l—e‘6°t)(A).
2
Véi cach xay dung tuong tu, ta c6 cuong do dong dién di — dich 6 tu C

la
t

i, (t)= ﬁg@ = 0,360 (A).
R,
Cong suit tiéu thu clia ngudn dién la
P = UO (|1 + i2 ) = 9(0, 3—0, 3e—60t + 0, 36e—100t )(W) '
L4y dao ham theo thoi gian, ta cé (31_7: 1626 _ 3940100t |

Cho 1—7: =0, tacod 162 =324 < t=t, = IZ_OZ ~0,01733(s)-

Cong sut tiéu thu ciia ngudn dién tai thoi diém t=t; 1a
P(t=t,)=2,32(W).
Céng suit tic thoi ciia ngudn dién tai t=0 1a 73('[ = 0) =3, 24(W) ; tai thol
diém t —>00 1a limP(t)=2,7(W).
t—o0
Nhu vay, cong suét tiéu thu cta ngudn dién dat gia tri 16n nhat
maxP=3,24(W) tai thoi diém t=0 ; dat gia tri nhdé nhat

minP =2,32(W) tai thoi diém t=t,=0,01733(s).

1c
(0,75a)

Nhiét lugng tda ra trén dién tré R, trong thoi gian dai c6 thé duge tinh
thong qua dinh luat Joule — Lenz:

Q:limjfiledt:|imj’25(o,36e-l°°t)2dt:lim 8l ™ T.
0 70 0 ool 25 200

70
0

Do lime™* =0 nén Q= 81 =0,0162(J).
X—>00 25-200

2a
(0,5d)

Dién ap dit vao c6 dang xoay chiéu.
Gian d6 Fresnel cua mach nhu hinh duéi day.
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Chuy U, LU vaU, LU .

2b
(2,0d)

Tan s6 géc ciia mach dién 1a w=50rad/s.
Tré khang cta cudn cam 1a Z =0L=25Q va cha tu dién la
1

ZC:—CZSOQ-

(0,

Dong dién qua mach R -c ¢ cuong do hiéu dung
U ) N A 1ot

|, =——28__ —-0,89(A), qua mach R, —L c6 cuong do0 hiéu dung

ENCET 2

l,=— 2 _128(A).

Nhu thé cac hiéu dién thé hiéu dung Ug =Rl = 22,25(V)
Up =R,1,=38,4(V), Uo =Z 1, =44,5(V) va U =Z1,=32(V).
Ta c6 thé tim u,, tugian do Fresnel nhu sau.
Gol o, va q, 14n lugt 1a géc hop béi LTR; va U—Rz v6i1 LTAB, khi d6 ta co
U. Z

tang, =—5="5=2< ¢, =634 va
R
tana2=i=§<:>a2=39,8°.
R,
Nhu vay géc hgp boi U—Rl va LTR; la a=ao,+a,=103,2°,
Theo dinh 1y ham cos, ta cé
Uy = U5 +UZ —2U,U, cosa =48,57(V).

Goi 3 1a géc hgp bdi U, va Uy, . Theo dinh Iy ham sin, ta c6

U U
_ﬁzgﬂ@ﬂzarcsin % _.sina |=50,3".
sinf  sina Uun

Nhu vay géc hop béi Uy, va U, 1a
¢=180"—a, — f=66,3 hay ¢=116(rad).

0,25d

0,5d

0,25d

0,25d

0,25d

0,25d

0,254
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Vay u,, =68,69 COS(50t —1,16)(V) 12 phuong trinh can tim.

Cau 5:

1. Cho mot ban cau thuy tinh c6 ban kinh r = 4,0 cm, chiét suat n = 1,5. Ngudi ta chiéu mot chum
tia song song (tiét dién 14 hinh tron, ban kinh a = 3,0 cm) t6i mét phing cia ban cAu nhu hinh 6a.
Phia sau ban cdu ngudi ta dit mét man chin vudéng géc véi truc doi xtng cta ban ciu, cach mit

phing ctia ban cau mot doan L = 8,0 cm.

a a
T _._:
T

L ] [ P R

a. Tinh ban kinh ctia chum sang hiing duge trén man.

b. Ban kinh nay sé la bao nhiéu khi ta xoay thau kinh dé chum tia roi vao mit cdu caa ban cau
nhu hinh 6b?

2. Nhu hinh 6¢ ta thady hinh anh mot con tau lo liing trén mét bién,
hién tugng nay c6 tén la Fata Morgana, dugc tao ra do sy chénh léch
nhiét d6 trong khéng khi. Phia trén mat nudc bién cé 16p khong khi
lanh, chiét suat ctia khong khi giam khi do cao tang 1én va do d6 lam
anh sang bi bé cong xudng dudéi nén a0 anh phia trén sé xuét hién.
Chiét suét ctia khong khi bao gdm mot s6 hang khong d6i va mot s6

hang khac thay ddi theo d6 cao y c6 dang la n’ = n(z) + n,zge_ay, trong dé

N, n,, o 12 nhiing hiing s6 duong. Xét mot vat thé & do cao yo so véi

Hinh 6¢
muc nude bién, hay tim dang phuong trinh dudng truyén cua tia sang truyén ti vat dé dén mit

A p 2 A o =R
cua mot nguosi quan sat trén méit bién.

—arcsinL +C véi a va C 1a cac hing s6.

jd_y
Jai—y? al

Cau 6 Noi dung Diém

Cho biét cong thiic:

0,5

C . . 1 .
Géc t6i giéi han: siniy, = — g = 41,8°
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Chi nhiing géc t6i mat cong ctia ban cau cé goc t6i nhé hon iy méi cho duge
tia phan xa, ban kinh b cia chum tia chiéu qua dugdc ban cau la:
. r
b=rsinij, =—=2,67cm
n
T nhiing quan hé hinh hoc ta thiy:
. L-xX L-x r cosi )
taniy, = R=—"=|L-—|= _gh=(LCOSIgh—r) - 0.5
R tanigy, CoSly, )sinigy, siniy, ’
=R=LJn’-1-nr=2,94cm
GL
o C
R
b 0,5
T L—x ‘
Pudng di cta chum tia sang duge thé hién nhu trong hinh, véi cac géc
1.b. sina:E;sinﬁzw;siny:nsin(a—ﬁ)
r n
Ap dung dinh 1y sin trong tam giac ABS, ta c6 dugc:
r r rsin
.y = 5 = =>y= _rsinp_ 0.5
sinp sm(90 +a—B) cos(a—P) cos(a—p)
., R
Trong tam giac SBE, ta dudc: x =——
tany
Tam giac BSE déng dang véi tan giac DCE, ta dudc: 0,5
Y_ R r=Y(L-x)=225cm
X L-x X
Chia 16p khéng khi thanh  ya
nhiéu 16p méng, sao cho trong
ting 16p ta xem nhu chiét suat
khong d6i. O d6 cao y = yo, chiét
suat cua 16p khong khi la:
2. n, =1[n§ +n§ef“y° va g()C té1 la 0’5
0,. R
0 X
Ta sé c¢6 dudc: n;sin6, =n,sinB, =...=nsinO =...
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2 2
sSin® = ?X = ! Zz(g—yj = _126—1: the -1
X sin
\/(dx) +(dy) \/1+(dyj n; sin”,
dx
2
= dy =%, |= n 5 1
dx n;sino,
Thay biéu thic cia chiét suit n vao ta duge:
o 1
1 2 2¢in2Q _ 12 2
dy _ l n,ie’“'y—(nfsinzel—ng))2 _ M " fy s ?1 Mo qov
dx n,;sin6, n, sin0, n;,
0,5
Dat
Tty 2 B -y 1 :
K= /nl sin ?1 n o= ke?’ :ﬂ: npe- (1_82)2 —dx = 2n;sin@, de
ny dx n;sing, kon, f1—¢?
Lay tich phan hai vé ta dudc:
2n,sin® : > 2. (1 . k
x = 222 arsin| ke?’ |+ C =y =ZIn| —sin &(X—C) 0,5
Kon, a |k 2n,sin6,
c o . 2n,;sing, . >
Taix=0thi y=y, = C=-—2—"Larcsin| ke?y, 0.5
ong ’
0,5
X
Cau 6: Mot binh hinh tru hé dat thang ding, c6 chiéu cao H = 30,0 cm va dién M

tich day S = 50,0 cm? nhu hinh 6, chtia khong khi ¢ diéu kién binh thudng, ttc 1a
& ap sudt khi quyén po = 1,01.10° Pa va nhiét d6 méi trudng To = 273 K. Mot pit-
téng mong, khéi lugng M = 50,0 kg dudc dua can than vao binh ti phia trén. P, To | [H
Thanh binh va pit-tong dugc lam bang vat liéu dan nhiét rat kém. Gia st rang

khong khi 12 khi 1y tudng luéng nguyén ti c6 khéi lugng mol p = 29,0 g/mol, gia

toc trong trudng 1a g = 9,8 m/s” va hing s6 khila R = 8,31 J/(mol.K). B6 quanhiét  ginn 6

dung cua pit-téng va binh, cling nhu ma sat cta pit-téng véi thanh binh. Pit-

tong dudc giai phong, né sé thuc hién lién tiép hai giai doan. Giai doan dau tién, pit-tong sé tién
hanh dao dong tat dan v6i mot niia nang lugng truyén vao khi trong binh va mot nita tiéu tan ra
modi trudng xung quanh, sau dé ngiing dao dong va diing lai ¢ do cao H.. 0 giai doan tiép theo, pit-

tong chuyén dong trong mét khoang thoi gian da dai va cudi cung ding lai 6 d6 cao H..
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1. Ap suit va nhiét do ctiia khi trong binh khi k&t thic giai doan 1 1a bao nhiéu? Xac dinh d6 cao
H, va H; ctia pit-téng trong binh sau giai doan 1 va giai doan 2?

2. Tim tan s6 géc dao dong nho cla pit-tdng quanh vi tri cAn bing H,, gia thiét qua trinh nay la
doan nhiét thuan nghich va ap suat khi khéng thay d6i

3. Két thuc giai doan tht hai, bing cach nao dé ngudi ta tao ra nhiéu 16 nhé & day binh véi téng
dién tich 1a Sy = 5.10™ cm?, véi kich thuéc mdi 16 nhd hon nhiéu so véi quiang dudng tu do trung
binh ctia cac phan ti khi. Sau mot thdi gian, pit-tong bt ddu chuyén dong v6i mot van toc khong
d6i. Tim van toc khong d6i cta pit-tong va nhiét do ctia khi trong binh ldc nay. Bo qua su truyén

nhiét sang thanh binh va pit-téng. Biét rang s6 phan ti va cham trung binh trén mot don vi dién

C e = 1 - . . -
tich trong mdt don vi thoi gian 1a N :va, van toc nhiét trung binh v= 8RT va dong nang
\

chuyén dong tinh ti€n trung binh cta cic phéin ti di vao 16 tréng la V_V:ZkBT trong do

kg =1,38.10 2 J/ K 1a hing s6 Bon-xd-man.

Cau 6 No6i dung Piém
Tu diéu kién can bang cla pit-tdng, ta tim duge: p, = p, + % =1,99.10°Pa 0,5
0 giai doan diu tién, khi sé& dugc nén va nung néng dén mot nhiét do nhat
dinh. Do thanh binh va pit-téng dudc lam bing vat liéu din nhiét kém nén
qué trinh nén khi c6 thé dude coi 14 doan nhiét, nhung ban than qua trinh
khong & trang thai cAn bing va khong thé ap dung phuong trinh doan nhiét 0.5
cho no. ’
No6i ning cua khi ting mot lugng 1a:
Mg(H—H,)+p,S(H-H,) (Mg+p,S)(H-H
AU = nR (Tl—T0)=é= 9( 1)+ PoS( 1)=( g+ PoS)( ) 1)
y—1 2 2 2
L. Phuong trinh trang thai é dau va cudi giai doan 1 1a:
ijH =nRT, (2) 05
(po +?ngH1 ~ORT, (3)
T (1), (2) va (3) ta dé dang tim dudc:
T =T |1 XM | gge gy o YoM 4000y 0.5
Y+1pgS 1_,_@ Y+1peS
PoS
O cudi giai doan 2 ta c6 dudge:
p2:p0+m; TZZTOEHZZL.SH:].S,ZC”] 0’5
S P,S + Mg
. Al s dv
Phuong trinh doan nhiét la: pV'=C=dp= —ypv
2. Ta dé dang c6 dudc: 2 2 1,0
S+M S+M
dp= —ypzi = —y—(po > g) X = Mx"=-Sdp & Mx"= —y—(po g) X (4)
H, pSH p,SH
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Y

Tu (4) ta duge: ® =(p,S+ Mg)

PeSHM
Khi pit-téng chuyén déng véi van téc khong d6i, ap suét khi trong binh sé
la:
Mg
= + —
Ps =Py S 0.5

D . Mg D . Mg

0" o 0" o

Bao toan si hat: —— S us=—— 5 [HeTsg _ Po_ [BaTog (5
KgT, KgT, Tm kgT, V mm

Téng niang lugng duge mang bdi méi phan té 1a W =2k, T+ kT =3k, T

Béo toan ning lugng
> po+|vslg 8k,T o [BKT "
(DOS + Mg)u = KT, nfng 3Kkg T3S, — KEFO\/EBKBTOSO (6)
Tu (5) va (6) ta dudgc:
u= 65, \/ﬁ{(Mg +1j\/4+2m+(mjz ZZm(mTle,gl.lOSm /s
S\ mu S S S S S 0,5

2 2
LT Mm%m} _2(m+@ Mm{mj _ 116K
S S S S S

0w I O Ut A~ W N

st AT
Ban bién tap:
. Thay Pau Quang Duong — tinh Déng Nai
. Thay Nguyén Van Cu — tinh Péng Nai
. Thay Nguyén Anh Van — TP Can Tho
. C6 Nguyén Thi Thu Uyén - TPHCM
. Ban Huynh Hiéu Nhon — tinh Dong Thap
. Ban Tran Phan Anh Danh - TPHCM
. Ban Luu Huy Minh Quang — hoc sinh truéng THPT chuyén Hung Vuong, tinh Binh Duong
. Dién Quang — X Dang Trong
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