HUONG DAN CHAM DPE THI CHINH THUC
Mon: VAT LI
Ngay thi thit nhat: 27/12/2019
(Hwéng dan chdm gom 07 trang)
I. HUONG DAN CHUNG
1. Giam khao cham dung nhu dép 4n - thang diém cua Bo Gido duc va Dao tao.
2. Néu c6 cau nao, y nao ma thi sinh c6 céch tra loi khac so véi dap an nhung ding thi van cho diém
t6i da cua cau, y d6 theo thang diém.
3. Giam khao khong quy tron diém thanh phan caa timg cau, diém cua bai thi.
IL. PAP AN - THANG PIEM

Cau | (4,5 diém).

1.a) | Khigoéc OAB=§: Xac dinh v :

- Xét tay quay OA, tinh dugc v, =wr=0,5 m/s 0,25

- Xét thanh AB: AB la vat ran, c6 hé thic lién hé: v, = v, cosa 0,25

2
SR =V, =V7A\/ez T =or 1+;—2 - 0'5;/1_():0,53 m/s

0,25
1.b) | Xac dinh van toc goc o, cua AB

- Xéc dinh dugc tam quay tuc thoi tai P (Hinh ve), P
chiéu quay nguoc chiéu kim dong hd N

22 PN
- Nhan xét hinh hoc tinh dugc PA = — N

r I 0,25

LA
B AO
- r* 5

-Vi v, =0, PA= 0 = 7%= rad/s 0,25

1.c) | Xac dinh d; va y,g cua thanh AB

dp =dg +8yp +ap(")
cac véc to gia toc thanh phan c6 huéng nhu hinh vé. Do I6n
cic giatocia, = @’r; A, p = Wag-AB; a5 =7Yas-AB

Chiéu (*) trén BA va AO c6 hé phuong trinh:
a5 COSOL=2,,,5 ag COSaL = g AB ag CoSaL = i, AB
= =
A, =8, +a5S5IN0

oazr:yAB.AB+a sina |0r=7,5.AB+agsina

2
— .Giai h¢ phuong trinh trén tim duoc:

Chly sina = ———=;C050. = ——=

WP 412 _i4 2 Jo,3% + 321 0,25

[ ] 521 1—-) 8,231 0,25

2.a) | Taithoidiémco == Tinh &,

N|?—]
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Cau Noi dung biém
- Nhan xét dugc A,B chuyén dong cung theo phuong ngang, tir d6 AB chuyén dong tinh tién tirc 0.5
thoi, ¢ két qua: vy =V, =or; @, =0 ’

- Xét chuyén dong song phang cua thanh AB rut gon vé chuyén dong quay quanh tam quay tarc thoi
1a Q (tw chon véi tiéu chi chon 14 noi c6 gia toc a, =0). V6i tim quay nay, diém A, B c6 gia toc
d, =8 0 +8,, =4
dugc xac dinh: ® B BIQ BIQ
dp =80 Tda0 =800
(chi c6 gia toc tiép tuyén vi
Apang = (D,ZAB AQ=0; Angig = (D,ZAB'BQ =0);
Tir d6 xéc dinh dugc diém Q (tic thoi tai thoi diem xét) -
bang cach ké cac duong vuéng goc véi &,;d,, diém giao
chinh 1a Q (Hinh vg)
Nhan xét hinh hoc d& thdy: BQ=r; AQ=+/¢*—r°
g =7Ys-BQ dg BQ o r
6 lon = =2 =8 =0 T 0.25
{aA =7a-AQ @, AQ 2 —r? 72 —r?
2.b) | YasCuathanh AB: tir (11) v,, = =2 =0’ 0,25
BQ \/5 —r?

2.c) | Dé thiy diem A c6 gia toc l6n nhat a,,, =a, =’r. 0,25

Dieém N c0 gia toc nho nhat duoc xéc dinh la diém gan Q nhat:
Vi tri N dugc xac dinh tir tam gidc vuong BQA, — 1 % +i2 =NQ=h=L1r
NQ? #—-r* r £
Gia toc nho nhét a,,,, =a, = NQ _ o' 0,25
AAQ 2
2.4) Viét phuong trinh van téc v theo thoi gian t véi 0<t s%ﬂ , chon géc thoi giant =0 khi ¢, =0.

Chon chiéu (+) tir O t6i B.
- Xét thanh AB: AB Ia vt ran,
€0 hé thic lién h¢: v, cosp =vg cosa (1)

, y TN y o 0,25
- Xét tam giac OAB, tinh chat goc ngoai tam giac cho ket qua:

T T

E—Bz(oc+(p):>[3=§—(oc+(p) (2)

. sin(o + .
- Bién doi tim duoc v, = V4 COSP _ or (2+9) = or(sing+cosptana) (3) 0,25

cosa cosa
- Nhan xét hinh hoc c6 céc két qua: siha_sing (*)va tana - e **)
£ J1-sin®a
Thay vao (3) tim dugc: v, = oor(1+ stt}in ot
£2 —r?sin® ot
A :oar(l+sttjsin ot=Asinot + AB, _ sinZot voi A =or; B, I (4) 0,50
2% —r?sin? ot 2 \[1-BZsin® ot £

3.b) | Dé con chay dao dong diéu hoa, dé thdy B=1=(=r hoic B—0khi£0 r (5) 0,50
Cau Il (4,0 diem).

1. prl = sz]_ = p2V2 :p1V2 = p3V3; &:ﬁ=2:> T4=4-|—1,T3=%-|—1,T2 :T5:2Tl 0,50

T, T, T, T, T, p, V,
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Cau N9i dung biém
Thay s6 tinh duoc T, = 400K; T, = 225K; T, = T, = 200K; 0,25
2. | Tinh hiéu suat chu trinh 1251
1
Ay = 4( PV, - V) = pl_ ; Qlasy = Qs + Qg 0,25
Noi nang ti 1€ thuan véi tich &p Suat va thé tich, goi hé s6 ti 1é lak ta co U =kpV 0,25
1(3 3 5
A z_(_pl“'plj(_vl_vlj:gplvl 5
c =Q;=A;+AU, :g(Zk +Dp,V, 0,25
AU, =U;-U _k( P V P,V j kalvl
Tatim Qi : Q,, lanhiét trao d6i khi khi bién doi
tir 3 t6i diém co thé tich V trén doan 3-5: Q,, =A,, +AU,,
Phuong trinh doan thing 2-5 md ta sy thay d6i 4p suit
, 0,25
theo thé tich dang p= Py 3p,
Vl
V1 V> \V/
can tim vi tri M trén doan 3—5khi chuyén tir thu sang téa nhiét tai d6 dQ,, =adV =0. 0,25
_1(3 3
NETE N ) 3
3 3 :>Q3v :E(Epl"'p](v_zvlj"‘k(pv__pl 2 1} 0,25
AU, = k(pV _Epl'Evlj
p , o, ) 3(k+1) ., 3k
Thay p=—-2:V+3 dao ham =0taco V,=——=V,;p, =
y p v, p, vada Qv M (2k+1) 1 Pwm 2k +1) P, 0,25
Thay gid tri Vim va Py Va0 Qav ta tim duoc nhiét nhan trén qua trinh 35: Qi =Q,,, = mplv1 0,25
A 4 5
Hiéu suit chu trinh 1351 la Bl - k==
Mizs1 = Qs ~ 53 5 0,25
1 1
A1251:§(p2 _pl)(VZ _V1)=§p1v1 0,25
5 -
Qs = Qp; + Q3 VOI Qf, =A, +AU,, = k(2p1V1 - pl\/l) = Epl\/l va Qs = A,y +AU,,, 0,25
15 .27
A = (pM +p2)(V V)_ pl Vi; AU,y = k(pM -2p,V, ) iplvlezs :Eplvl 0,25
A 1 1 8
Higu suat chu trinh 1251 1, =—2L ==p,V, =—
Qb 2 § P1 27 P1V1 67 0,25
Cau Ill (4,5 giem).
Phan 1: Nghién ciéu ciu tao nguyén tir
1. . cn A 4. N N N Ao an A oA ' . 2b
Khi M dugc gitt ¢6 dinh, va cham m va M 1a tuyét d6i dan hoi nén ¢ = ¢’ =arcsin ) D 0,25
+
. A . 2b
Xeét tam giac trén hinh vé, c0 6 = —2¢p =7 — 2arcsin 11D (2) 0,25
+
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Noi dung

AL
9

. J

- Tinh mat d¢ dong tan xa toan phan cac hat o dudi goc tdn xa 0 ¢ vi tri khi d di xa tim M mot
khoang r>>D+d, vai bia la mot hat M

dJrDsinng

Tir (2) 6 do bién thién khoang nham b= 9=0 .

c039:>dbz—
2

Piém

0,25

Vi va cham dan hoi nén s6 hat va cham bing s6 hat o tan xa

3, 2nb|Ab) =|§°2nb|db| ~ j2nrsino|do|

0,25

I (d+Dcose)(d+D sine|de|j 2
I.b|db 0 2 DY D
Dods jo—tPldl P\ 2 "2 2 )_(@4D) )

~ Sr’singde| Sr?sin 6|do)| 16Sr?

0,25

- Tinh mat do dong tan xa toan phan c4c hat o. dudi goc tdn xa 0 ¢ vi tri khi d di xa tim M mot
khoang r>>D+d, véi bia la viing c6 dién tich S, bé day &

Vi cac nguyén tir c6 kich thudc rat bé, nén ddi véi moi nguyén tir dong hat tan xa c6 kich thuéc S rat
I6n. Thém nira, vi kich thuéc dong hat o bé nén mat do dong tan xa toan phan sé ti 1€ véi s6 tam tan
xa N,, madong hat a roi tdi,

V,

biaN _
A=

m.,.
Cé NM — bia NA — pm pms6

B p

(4)

0,25

- . p.S5 1 (d+D)’
VIValep=NMJ=pM E( Srz)

l, (5)

0,25

Nhu vay, mat ¢o dong hat tan xa khéng ti 1€ nghich vai sin“g nhu két qua thuc nghiém. Chinh vi

vay, nguyén tir khong phai Ia qua ciu cimg cung kich thudc nguyén tir nhu mau Tom-son dé xuat.
Ket qua thuc nghiém cho thay gia thuyet (2): Nguyén tir c6 hat nhan kich thuéc rat nho theo dé xuat
cua nhdm Ro-de-pho phu hgp hon gia thuyét (1).

0,25

Phan 2: Cau tao hat nhan

Q _ X

= 1
4/3nR®  4nR3 @

Mat do dién tich khdi cua qua cau tich dién p, =

Dién thé bé mat cua qua cau ban kinh r: V(r) _ka (*), véi q=p, gnr3 ;dg = p, 4nr’dr (**)
r

0,25

Xac dinh the ndng tinh dién cua qua cau: Tinh theo cach dua ting 16p cau day dr tich dién dq tir vO
cuc dén dap vao qua cau ban kinh r da dung duogc trude d6. Cong dA dua 16p cau nay vé dang bang
phan thém vao thé ning tinh dién cua qua cau: dA = dW, (***)

3Q7  3kQ?
20me,R  5R

dA =dq.[V(r) - V()] = V()p,dV =W, = j V(r)p,dV =

0,25

2
Xdc dinh k,;h Néu thi sinh so sanh va nhgn ra W, =k, Z?A" :as% =k, =0a,;h :—% thi cho

di diém 0,50 diém.

_3kQ* _3 kz%’
‘" 5 R B5RA™Y

So sanh véi biéu thirc da cho W, = k,Z?A".

0,25
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Cau N9i dung biém

2
Suy ra k, :L va h :—l 2 0,25
ng R, 3
T (3) 6 Q=2Ze, R, =R,A"® Trong cdng thirc ban thyc nghiém Vay-xac-co,
2 2,2 2
2 W, = Q = Sz 77 = Oy Zm thé nang tinh dién wng vai s6 hang tha 3
20me,R,  20me,R,A A
- 3¢’ s
Tuwdo:R, = =1,2.107"(m) (3) 0,50
20me 0,
Tinh khéi luong riéng hat nhan, can nhé m=m, ~m_ 0 1(u) =1,66055.10""kg
M  3Am 3m 0,25
== o T 223107 (kg/md) (4
Pr=N T 4R T anRe (k/m?) ()
3m "
Cach 2: Thisinh co thé tinh p,, tir d6 tinh duocR, =[4 m j Cho dui diém 0,75 diém
TP
Ning luong bé mat phu thudc vao sirc cing mat ngoai theo cong thic: 0.5
E, = oS =4nR%c = 4ncR2A*"? (5) ’
Ning lwong bé ngoai twong ng s6 hang thi 2 trong cong thirc ban thuc nghiém Vay-xac-co.
Tirdé: o,A*® = 4n6R?A™® = 6 = 4“2 _=1,485.10" (N/m) (6) 0,50
0
1. Khi ngam ching & vo cuc ta cod G, =::—1:>f =(§—1=%=50m (1) 0,50
2) Goi AB ¢ oo la mot vat nam trén truc chinh va vuong goc vai truc chinh.; Ox, Oz, Os, fi, f, 3 lan luot
' 14 vat kinh, thau kinh trudc thi kinh, thi kinh va céc tiéu cyu twong ing. Ta c6 so d6 tao anh sau:
ABoow—2 5AB 6 F—2>AB, 6 F,—2>A,B,0w 0,25
B F Fr
° 1o o "7 oy
pap—— e =
BO _______ T : Bl
Bs /,x’//
d, =0 =d! =f, =100cm; d, =0,0, —d, =0,0, —100; d, =0 =d, =f, =a 0,25
d,=0,0,-d,=0,0,-a; 0,0, =15a=d, =1,5a—a=%; f —2a=d, =%=—§a @ | os0
2 12
Goi Bo, B lan Iuot Ia goc trong vat khi khong diing ong ngam va géc trong anh AsBs qua Os. S6 boi
giac cua 6ng ngam luc nay la:
Asz E
G B _ T _AB, f, 100AB, 100ld;| 100 p .25 025
tanp, AB f, AB, a AB a|d] a2, a
fl
A A s L A R PP 25 3.25
Vi s6 boi giac khi ngam chung ¢ vo cuc khong doi G, =3—=20 = a= e 3,75¢cm (5) 0,25
a
f,=7,5cm; f,=3,75cm (6) 0,25
Céc khoang céch duoc tinh: 0,0, =1,5a=5,625cm; 0,0, =100+d, =97,5cm (7)
Vay khoang cach tir vat kinh dén mat (d¢én thau kinh O,): 0,0, =0,0, + 0,0, =103,125cm (8) 0,25
2.b) | Chiéu dai ciia doan duong y ma ngudi quan sat nhin thay qua kinh ngam cé dinh, ¢ khoang céch L:
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Cau N9i dung biém
Goi D1 1a duong kinh ciia mat vat kinh, D1= 10 cm, ta dung ki hiéu D; dé ki hiéu caa mat vat kinh
O1; Goi D, la anh Dy qua thiu kinh O, tir cdng thic thiu kinh tinh dwoc:
8, = Of, _ 0.0,f, _ 97,575 =8,125¢cm (9) Vay D! nam cach O, mot doan 8,125 cm va c6
5,-f, 00,-f, 97,5-7,5
'D 2
duong kinh D] = %D 8 12510 5 cm (10) Nhu vay, tat ca cac tia sang di tir thau kinh O, thi tia 0.25
82 97,5 6
16 ra déu phai di qua anh nay.
Goi M 13 vi tri dat mét, M triing véi D 8, 3
05 va cach O, mot khoang .
0,0, =5,625 cm. Hai duwong ndi hai O, [ix - TOf
diém & hai ddu duong kinh D] Vi o ! i¢
M, cht mit thau kinh O & hai diém v Ds" M D
cach nhau mét khoang x (Hinh 4a), D2
ta co: v
Hinh 4a
X _ ' D, :xzDiﬂzl,SYS cm.
0,0, (6 -0,0 ) 8,125-5,625
Nhan xét, x nho hon duong kinh ciia duong ria Oz (D, =2 cm ). Nhu vay, ¢6 thé toan b chum tia 0.25
sang chiéu tir mat vat kinh O; dén mat :[héu kinh O,, khi 16 ra s& di vao mit nguoi quan sat. ’
Xét chum sang di tir mat vat kinh O; dén mat”théu kinh O va dong quy tai diém M, véi diem M la
anh cta diem M’ qua O2; M’ lai 1a anh caa diem M" qua O1; M' cach O mot khoang (Hinh 4b):
d.f
d;=0,M'=0,0,+0,M'=0,0, +|—22-|=120cm, v6i 0,0, =97,5¢cm, d;, =0,0, =5,625cm
2 — 2
—=O,M"=d, _ 120100 _ 650
120-100
| ds
A |
A | (0}
y
v M
Hinh 4b
Chum tia di tr mat thau kinh O, vao mat c6 goc mo ¢, I6n nhat kha di. Chum tia di tir mat Oy dén
mat Oz c6 goc M& @1, chum nay tao ra chum @,. Chum o lai dugc tao bai chum tia c6 dinh 6 M”’,
chiéu day trén mat vat kinh O1. Chum nay c¢6 géc m¢ ¢. Chum ¢ gi¢i han bsi chum tir con duong
dén ma co thé truyén qua ca Os, qua O, va di vao mét ngudi quan sat. Chi trong nhitng tia nim trong | 0,25
s o _ D, 10 1
chum nay méi di dugc vao mat nguoi quan sat, ta co: tane = =
O,M” 600 60
Nhu vay, chum tia ¢ cat trén doan duong mot doan thang 6 chiéu dai y (Hinh 4b), ta co:
y y y 1 0,25
tanop = = = =y =(5000-6)tan¢ = (5000 - 6).— ~ 83,23 m (11 '
® AM" L-d, 5000-6 y=( ytane=( )60 (1)
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Cau N9i dung biém
*Vat chuyén dong theo quy
'y <. L . dgo Yuéng goc yéi "cr_ucvchl’nh
y R >——  Vvacatduong kéo dai cua truc
v . P chinh. Do do, vét di qua
Y i Viing nhin thy NI NGEM  dugng kinh viing nhin thiy
by | vat qua 6ng ngam. Goi £ 1a
chiéu dai cua vat.
Quing duong vat di duoc tir khi bj phét hién dén khi di hét thi truong 1a: 005
S=y+£~83,23+25=108,23m '
Tée do dich chuyén caa vat Ia: v= % _ % 10,823 m/s (12) 0.25
1. | Theo thuyét twong d6i hep, mot phdton co ning lwong € =hf s& c6 khdi luong m = g 0,25
c
Khi phéton ¢ trong truong hap dan cua mot ngdi sao ¢ khdi lwong M no sé ¢6 thé ning
Mm Me Mhf C 1 . o b AR ARA g A 0,25
U=-G——=-G— =-G—- trong do r la khoang cach tir photon t6i ngdi sao @
r rc rc
O khoang céch r t6i ngdi sao, niang luong toan phan cua phdton 1a E=¢+U=¢— GM—';; 0,25
rc
Trong qua trinh chuyén dong cua photon, ca nang luong phdton va khoang cach r déu thay doi, do
nang luong toan phan dugc bao toan, bang cach lay vi phan bieu thirc ndng lugng toan phan, cho
thay d6 bién thién nang lugng toan phan bang 0, 1ap dugc biéu thuc:
y y L d (1_ G 'V'j
dE=de-G—de+Goodr=0=—=—— 1 /()
rc r’c e M
1-G
rc
Tur biéu thire trén, tim dugc mi lién hé nang lugng photon ¢ rat xa va ning luong cua photon khi &
bé mat ngbi sao:
Y ) M
[Z= e, =t (1— G —Zjv(yi g=hf tinh duoc f, =f,[1-G—= @) |025
€ M Rc Rc
ER R 1— G 5
rc
Xét v6i hé Ngdi sao - Tau Voyger Il - Trai dat: Photon phat di tir bé mat Ngoi sao: f, =f, (4)
Photon khi & rit xa cac thién thé ¢o tin sé f, =, =T, (1— GRﬂczj —f,=f, (1—6 R'\(’:'z ] (5) 0,25
2. Tan sb photon dwgc Tau Voyger Il ghi nhian duoc x4c dinh theo hiéu tng Dp-ple doc:
Tau tién lai gan ngdi sao nén co: f/ =1, % véi = (6) 0,25
\j - c
Khi toi Trai dat, do chuyén dong trong truong hap dan, phéton cé su léch tan so:
f
R,C
Két hop (5)(6)(7) xac dinh duoc hé thic lién he v,f,,f/
M, ) 1 1-p 1 0,50
pat p=;|1-G | =g f/=f, LB Spzog2 1P L g !
c R 1-B 1+ a
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Noi dung
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(f2a-17) [f

Piém

Tur (8) Tinh duoc p=7———=>V= c (9 0,50
( ) B (f;(x-]—fllz) ) Md 2 . ( )
f11-G—5 | +f]
R,C
Téng diém toan bai 20,00
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