Céau

Noi dung

Cau | (4,5 diém)

l.a)

Trong qua trinh chuyén dong, chi co thanh phan trong luc doc mat phang nghiéng gay ra gia
toc cho vat (thanh phan cua trong luc vuong géc véi mat phang nghiéng bi triét tiéu boi

) , 1A A AL e K o a1y _ - Psin® _ .
phén lyc N cua mit [én vét), vay gia toc cua vatla a=a, = o -gsinf;a, =0 (1)

gsin®
2

Phuong trinh chuyén dong: Theo Ox: X4 =Vot (2) Theo Oy: y,, =OH - t? (3)

Phuong trinh quy dao: Rut t tir (2) thay vao (3):

2
gsind( x 1 gsin6 _,
=OH- = | =y(0)-= X 4
Yon > [V] V(0374 (4)

(4) cho thay quy dao cta vat co dang dudng Parabol. (4%)

1.b)

Xét thanh phan van téc caa vat theo Ox, V, (t) =V, =Vv,c0s60°  (5)
Xét thanh phan van tdc cua vat theo Oy v, () =-v, tan 60° = —/3 m/s (6)

Theo phuong Oy, vat chuyén dong nhanh dan déu nén co vf, (t)=2a.Ay=2gsin8.OH  (7)
2
:sinez(ﬁ) /2.10.0,3=0,5=0 =30° (8)

2.a)

Xét trén quy dao ABC, viét phurong trinh dinh luat II Niu-ton xét theo phuong ban kinh quy
dao va tiép tuyen vdi quy dao, chi y rang F <umgcos6 d€ khong xay ra su truot

Trong khi khao sat, ludn coi toc do cua xe khong doi trén quy
dao, khi d6, hop luc khong co thanh phéan lyc theo phuong tiép
tuyén v6i quy dao (Hinh 1a).

Xét trén quy dao ABC (twong tu trén CDE), tai diém c6 goc B
giita ban kinh ndi xe voi tam C1 va C1A:

F2 o = F2 +(mgsin0.sinB)? va tt PTDL IT Newton c6

ma(n)
2

Foem = (% +mgsin0cosP)’ chiy F <umgcos6 tim duoc

” P'.sin p

m

P'.cos

phuong trinh: v? <gR (\/(pcos 0) —sin®6.sin’  —sin6.cos [3) Hinh1a P

thay sd:

1|27 ., *
vs\/gR(E /E—sm B—cosBJ()

Tai A: B=0->V, <,[gR, (1C0s0—sin0) =0,77m/s (1)

Tai B: B=m/2 > v, < \/gRl (u® cos® 0 —sin® e)“2 =1,29 m/s (2)

Tai C(1): B=1— V¢ < \/gRl (ncos®+sinB) =2,14m/s  (3)
Tuong tu c6 két qua voi cac diém C, D va E cua quy dao CDE:
Tai C(2): B=0- V¢ < \/gRZ (ncos-sin®) =0,55m/s  (4)

Tai D: B=n/2— v, S\/ng(uz cosze—sinze)ﬂ2 =0,91m/s (5)

Tai E: B:n—>vEs\/ng(pcose+sine)=1,52 m/s (6)

So sanh cac van toc tai A, B, C(1), C(2), D, E cho théy van tdc 1on nhat dé khong trugt khi
dau “ =" xdy ra va V. =V =0,55m/s

2.b)

So sanh cac vén toc tai A, B, C(1), C(2), D, E (da tinh & 2.a)) cho thay van tdc 16n nhat dé
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khong truot trén toan tuyén khi ddu “ =" xdy ra va V< Ve =0,55m/s
Tinh duoc thoi gian tdi thiéu
S MA+nR,+nR,+EN 40+314(40+20)+40 2685

toin =— = =4,9s
v v 54,7 54,7

C, C,

Cau Il (4,0 diém)

1. | D6 chénh 1éch 4p suit caa khong khi & do cao z va z+dz 1adp = —pgdz
Két hop v6i phuong trinh trang thai pV = m RT >p= P ta duoc dp = —u—gdz 1)
1) RT p RT
Y
. T
Qua trinh doan nhiét pT*" =const voi y = ! — dp = v dr (2)
5 p y-1T
T -1
Tir (1) va 2) tacor 9T =19y sgqro_Y=1H9
y=-1T RT vy R
C A . . . -1 2
Tich phan hai vé véi chi ¥ khi z=0thi T =T, ta duge T=T, —L%z =T, —7%92
Y
N L . ST 7R
Do day 16n nhat cua khi quyén la khi T,=0K — z= 2—T0 =30 km
Hg
2. | B9 cao l6p dudi cua tang may hinh thanh tai diém suong co ap sqét riéng phzfm cua hoi nudc
bang ap suat hoi bdo hoa cua khi quyén. Tai mat dat ap suat riéng phan hoi nudc la
Po =P (To) (1)
Ta c6 chiéu cao ctia ting may nho hon nhiéu so véi chiéu cao cot khi quyén nén c6 thé coi
. P .
mat do hoi nudc twong ty nhu & mat dat: p= Rf—“” vO1 pn 1a khoi lvgng mol ctiia nudec. (2)
0
Ta c6 ap suat riéng phan cua hoi nuéc phy thudc d6 cao dang dP /dz = —pg
Taco & __F __poZ g [1—“"—ng - 0,81.(1—M2j ~0,81-0,0574z
Pin(To)  Pun(To) Py (To) 0 8,31.300
Taco T=T,-297 ;- R (1. _7)@3)
7R 2ug
Béng s0 liu
t°C 0 5 10 15 20 23 25 27
z (km) 2,76 | 2,25 1,74 1,23 | 0,72 | 0,41 | 0,20 | 0,00
Poh (MmHQ) 458 | 654 | 921 | 12,79 | 17,54 | 21,07 | 23,76 | 26,74
Poh(z)/Pbn(To) 0,17 | 0,24 | 0,34 | 0,48 | 066 | 0,79 | 0,89 | 1,00
P(2)/Pbh(To) 0,65 | 068 | 0,71 | 0,74 | 0,77 | 0,79 | 0,80 | 0,81
Ttr bang s6 liéu hodc dung duong d6 thi Pon(2)/Pon(To) va dudng do thi 4p suat riéng phan
hoi nudc P(2)/Pon(To) tim giao diém ta c6 zo ~ 0,41 km.
Cau 11l (4,5 diem)
1. | Trudc khi dong khoa K, cuong do dong dién di qua ong TN
day bang 0. Ngay sau khi dong K|, cudong do dong dién KD"
qua cudn day bang khong va mach chira cudn duoc xem 1a ' Rs
mach ho. E: H R Lc¢
L
Ry
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Céau Noi dung
Dong dién qua K1 ngay sau khi Ky dong |, = B, __6© —§—043A (1)
g qien qua B N9y LOONE W TRUR 4410 7
2. | Khi K dugc dong mot thoi gian dai, cudng do dong dién chay qua B A
n6 6n dinh va khong d6i, c6 gia tri:
E E 6 9 Ki R
l, =—%= 1 _ -2 A 1 3
Ry R, + RR, 4 40.20 26 E, |:| .
R+R, 40+ 20 R, L
Dong dién chay qua cudn day: B
I, = R I, = 40 i—EA Hinh 3.b
“"R+R, 4012026 13 shihe
Ngay sau khi ngat K,, cuong d6 dong dién qua mach R,,L,R bang cuong do dong dién 6n
dinh chay qua cudn day khi K, dang dong.
Hiéu dién thé giita hai dau R bang U, =1 R = %.40 = % =9,23V
3. | Gia st ca hai nguon déu 1a ngudn phat, tirc 1a ca hai didt déu iy iy
phan cuc thuan A
_ _ —> |[+——
=5 Y% gy _EYa :
R, R, S =,
U R
Iq =$ @) le=1+1, (4 Ry Re
B
El E2
rR "R Hinh 3.c
Tu (1), (2),(3)va(4)tacd U,; = ﬁ (5)
R R, R,
. E 5 .
Dong dién qua D1 néu 1, >0 (6) T (1), (5) va(6) tacd R< = lE R, (7) 1a diéu kién dé
27 =
Hai ngudn déu 14 ngudn phat, tuong tmg ca 2 di6t déu mé. Thay sd: R <8 Q (*)
P cuc dai khi l:i+i:>R =2Q0<8Q
R 1 2
E, E )R
Cong suét cyc dai: P =| =t +—2 | —=7,03W
R, R,/ 4
Luw y: Thi sinh chi tinh dwoc phirong dn mot nguon phat va mét nguon bi khéa béi diét, cho
toi da 0,50 diém.
4. | Céac phuong trinh:

o =ic i+, 05 U= (2:iUp =iR @)

: : i
R3 ]1 1C ¢

UAB:Li;,"'isRs (4);UAB:E2_ieR2 (5) E
C R g I

R2
B
Hinh 3.d
T (2),3)va(S)tacd i, = E_d = i. Thé cac phuong trinh nay vao (1) ta dugc
R, R,C RC '
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E, 9, a4
R, R,C RC

Thé (6) vao hé (2) va (4) ta c6
I R S ) E_L_q'_i R,
C R,C RC) (R, R,C RC

" 1 1 R3 ’ 1 R3 R3 R3E2
q"+ +—+—= |+ —+ + q- -0
R,C RC L LC R,LC RLC) LR,
Phuong trinh trén c¢6 dang q"+bg'+cq+d=0
R.E
Voi b= ! +i+& 0= i_,_ Rs i Rs =82
R,C RC L LC R,LC RLC LR,

b=l =l -1, =

(6)

(7)

Dit Q = ¢q + d, phuong trinh (7) tré thanh Q" +bQ"+¢cQ =0

gian c6 dang: q(t) =0.00081+0.00370e *** —0,001180e 2% C

St dung diéu kién ban dauq(t =0)=0,q'(t=0) =0 ta c6 biéu thuc dién tich cia ty theo thoi

(8)

Cau IV (3,5 diém)

cung tao véi truc Ox goc 6.
Hinh v€&: Hinh 4.1

Céc chum tia 16 1a hai chim tia song song ddi xtng nhau qua OX, X

=

Hinh 4.1

Xét tia 16 khoi OB tai diém I (Hinh 4.2). Ta ¢
sinr=nsini=nsina =1,5sin10° = r =15°

Taco: O=r—i=r—oa=15°-10°=5°

Vung giao thoa la vung gdp nhau cua hai chum tia 16, man
quan sat dat trong khoang OQ trén Hinh 4.3
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Goi d’ 1a bé rong ciia chum tia 16 song song (Hinh 4.4), ta

., d
c6 d'=——.cos(a +6) o
cos o J

bat L =EF (Hinh 4.5), ta co d’

_d =Cos(a+6)d:(1—tanoctane)d
cosO cosocoso Hinh 4.4

Goi X, la toa d¢ cua diém Q (Hinh 4.5), ta c6
L _1—tanatan6d_( 1
tan 0

. = —tana |d
¢ T2tan® tan o j ° Q

HF  Hinh45

Xq :( ! - —tan10°j2 mm = 22,5 mm
tan5

Man dit vudng goc véi Ox tai diém co toa dd X, voi 0< x <22,5 mm.

\ z . N , - . X . , A A
Vung giao thoa c6 chiéu rong 16n nhat khi man quan sat dat tai X = ?Q. Khi d6 bé rong

vung giao thoa la L: L =(1-tanatan8)d = (1-tan10° tan5°)2 mm ~ 2 mm

Hi¢u quang trinh cua hai tia thudc hai
chum tia t61 mdt diem G trén man, co 1
toa do (X,Y) la chiéu dai doan HK nhu \ G

trén Hinh 4.5. ) & f

Hinh 4.5

Hiéu quang trinh: 8 = HK = GKsin8=2ysin6

A
2sin 0

Céc vi tri cuc dai: d=kA < 2ysin0=khL < y=Kk
L 0,46
2sin® 2sin5°
Khoang van khong phu thugc vao x (0<x<22,5 mm)

Khoang van: i = =2,64 um

Cau V (3,5 diém)

1. Sur dung dinh luét bao toan nang lugong
e=¢ +K(1)
y=A/h & = yEg = e - C
Y Epy AN

A=k =A(1—cos0) v

’ 7\’0 7\‘C
— A =2 (1—c0s0) + —= = =< ((1—cosO)y+1)

Y Y
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Cau N¢i dung
h _h
Thay vao (1) co K=8—8'=yEO—E=yEO— hey Mait khac A LY
A Ac ((1—cosb)y+1) m,c E,
2 _ 2
nén K =1E, - hcyE, _Y E,(1—cosb) _ 2y E02 @)
hc((1—cos@)y+1) 1+y(1—cos6) 1+2y+cot*(6/2)
2. | Tur cong thic compton A'—A = A (1—c0s0)
Khi 6=mx hayla ¢=0— A}, =A+2),
Khi =0 hay Ia q)=g—> K. =0; A =2
3. | Ap dung tinh sé: Ning luong € cta photon t6i thoa mén duoc diéu kién:
8=ESWd =eU > g, :m:eu —> A, :E
» A eU
0 0
Vé6i U=10V, ta tinh duge A, =0,124A - A, =i +2. =0,173A
4. | B¢ dich chuyén budc song Compton: A'—A = A, (1—c0s0) Chia 2 vé cho A vachay

h h A A P 2t?

=—,p'=——-1=—5(1-cos0) > — =1+y(1—cos0) =1+
=" P=r x( ) o v( ) Y
' 2 2 12 i
Mat khac sin(p=£sine ta dugc COSQ = p*+p. =P _p=pcos (3)
Pe 2pp, Pe
{ X p’+p.-p” 2 _ .2 2
Ap dung dinh 1y ham s6 cosin cho goc ¢ : COSQ = 2—e Véi p; =p°+p"“ —2pp’cosd
Chia hai vé twong tmg caa (3) cho (2), va tir (1) ta duoc:
P 2t 1-t?
p’ 2089 M e 0
cotp = = + Tl —(l+yt=(1+y)tan—
°="as N d+7)t=Q0+y) >
1+t

Ratra (1+vy)tangtan g =1 (dpcm) (4)

8/2




