BO GIAO DUC VA PAO TAO KY THI CHON POI TUYEN OLYMPIC NAM 2019
HUONG DAN CHAM DPE THI CHINH THU'C
Mén: VAT Li
Ngay thi thir hai: 30/03/2019
(Huéng dan chdm gdm 09 trang)

I. Hwéng din chung

1. Can bd chdm thi chAm dting nhu dap an - thang diém ctia Bo Giao duc va Pao tao.

2. Néu c6 ciu nao, ¥ nao ma thi sinh c6 cach tra 1oi khac so voi dap 4n nhung van ding thi van cho
diém t6i da cta cau, ¥ d6 theo thang diém.

3. Can bo cham thi khong quy tron diém thanh phn, cta timg cau, diém cua bai thi.

IL. Pap 4n - thang diém

Cau Noi dung Pi¢m
Cau I (4,0 diém)
1 | Chi€u cao ciia ném nho nhat 1a h=5cm; 0,25
Ap dung dinh luat bao toan cong cho may co don gian ta co:
h_5 => a=40cm
al2 20 0,25
2| Xeét phan tir nho cia soi day do dai gocd@ trén rong roc ta co: 'Ij +'I?2 +N=0
Chiéu 1én phuong tiép tuyén ta co:
dT 0,25
——/1 f— —u]dﬁ
> l2_ e’
I 0,25
, T . ly 0,25
Ap dung: 2=¢"";C6: T, - T, =" <T, (e" -1 ’
paung 3 Tl s 0,25
ly
=T > /max
' R(e" -)) 0.25
S ; ly
Vay dicu kién cua lyc cang ban dau: T, > T, > —- "
ay : : g 0= R —1) 0,25
3 | Xét 6ng dong tai ban kinh y, day dy ta c6
dv
f,=—-n—"2mrl
n dr 7Tl
dv dv
f,=—f +df, =n—2arl + n2xhd(r —
2 1 1 77dr7[ new (dl’) 0,25
df, = Ap 2zrdr
Ap dung dinh luat 2 Newton:
Ap.rdr+nhd [r %j =0
dr
1Ap r*+nhr (ﬂ) = const
dr
v(r)=——(R*-r?
0= 2 (re-r)
V= jvtzmzr = APy
8 ¢ 0,25
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Noi dung

Pieém

zrAp
8nt

= const

Luu luong dong chay qua mot 16: Q =

0,25

A Aor r 5 \ N A A 5 s A 5 ~ V
beé the tich nudc chay 1a V, thoi gian chuyén dong cia pit-tong thoa man: t = ——

N.Q
Lyc tac dyng 1én pit-tdng: F, =Ap.(S—nS, )=const

0,25

0,25

Céc luc tac dung Ién pit-tong khong doi nén gia toc cua pit-tong la:

0,25

2.EF

a= 2

0,25

Ap dung dinh luat 2 Newton:

F =F - thi_o 069N

0,25

Cau II (4,0 diém)

Lo1 giai bai toan tuong tu nhu bai toan tinh dién c6 mot hinh tru tich di¢n déu nhung
trong vat dan, do do ta s& dung phuwong phap anh dién

Tai bién cua dat-nuée ta yéu cau nhiét do 1a hi‘mg s6. biéu nay co thé dat duoc néu
dit tuong tuong mot dng dbi xang voi dng nude that qua mit phan cach. Luu lugng
nhiét tir dng a0 nay s& bang va nguoc du v6i lwong ru nhiét chay ra tir dng that. Ta
can dat thém mot 6ng anh nita & phan khong khi phia trén mit nudc (anh cua anh qua
mat nudc). Tong cong, tinh huong mo ta & hinh dudi cho phép ta xac dinh luu luong
nhiét truyén va nhiét do trong dat.

Nhu vay, nhiét truyén trong dat gibng nhu 1a toan bo khong gian lap day toan dit va
ta dat thém ba dng nira.

Ong énh, lru. Ong anh, Iuu
lugng nhiét —j lugng nhiét j

Ong anh, luu
lugng nhiét —j

Nude

0,25

0,25

0,25

Bay glo ta x4c dinh nhi¢t do t & khoang cach r tir tdm 6ng ma luu lwong nhiét chay
ra tir dng d6 1a j, gia thiét chay dang huéng va d6 dan nhiét ¢ va khong c6 ngudn
I}hlct I}ao khac (tam "tat" ba ong cor} lai). Luu luong nhiét chdy ra tr mdt bén cia cac
ong dong truc vdi ban kinh r va chieu dai AL la jAL, do d6 theo dinh nghia cta do
dan nhiét (¢ ddy dau "-" 1a da tinh dén viéc cang ra xa nhiét do cang giam:

At JAL 1

At So  o2nur
Lay gi¢i han Ar — 0 ta co: t'(r) = —li,

G 2nr

0,25

J r
Tur day: t(r)=t, ———In—, (1)
2nc I,
voi t, VA 1, 1a cac hang sb. Cong thirc nay hoan toan twong ty véi cong thirc ctia dién

thé tir mot soi day tich dién dai v6 han v4i mat do dién dai j.

0,25
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Cau N¢i dung Pi¢m
Nhiét d¢ tai mot diém bat ky trong dat 1a tong cac nhiét do tao ra tir cac ong that va
anh cta nd (glong nhu dién the 14 tong cac dién thé tir cac dién tich). Tai diém & ngay
dudi mat dat va ¢ phia trén 6ng that

ioohoo—j @l j o h o JhPe(2d) 0.25
t,=4t,———In—- In — In—-— In , (2)
2nc I, 2mc r 2nc I, 2nc Iy
Tai mot diém trén bo kénh ¢ d6 sdu y, taco
P HOON (VS IO RIDRRRR
° ° 2no A 2nG A @)
. 0,25
h 2 d2 . h 2 d2 '
In Jy+h) +d® ] In Jy+h)’ + |
2nG A 2nG I
- 2 2 -
Tu day t, =4t, va suy ra dugc: t_—t, ~Jdn h™+4d” _ | In (1+ ), (4)
P o h 2no
(Nhan xét, néu ta lay cac hang s0 t, va r, khac nhau cho cac ong khac nhau, két qua 0.95
khong co gi thay ddi). Cudi cling: j= 2r6—2 0 _ (5)
4d
In(L+ )
2. Nhiét do tai mép trén ciia Ong that 1a tdng tir tit ca bon ngudn nhiét
i . . : 0,25
2 2 _ 2 = ,
£, :tb—iln5+ i In\/4d +R° ] In2h R+ i In«/4d +(2h-R) ,
2ne I, 2nc r, 2nG r 216 r, 0.25
Dbi voi mép dudi trong cong thire trén can thay 2h —R bang 2h +R. 0,25
Theo gid thiét bai toan 2h—R ~ 2h+R =~ 2h, 4d*+R? » 4d2 nén nhiét do éng that | o5
t, -t 2d 1
t =t, +2mp—4bdz[ o In(1+—)] (8) 0.25
In(+)
. . 1 d? . . 0,25
(Trong bi€u thirc trén néu bo di dai luong > In(1+ F) cling la mdt gan dtng du tot.

3. Thay sé vao j=26w-m™ (6) .-
Thay s6 véo ta dugc: t, =27°C (9) ’
Nhiét d6 nay nho hon rat nhidu nhiét do cua nude nong, didu nay c6 thé 1a do giita 0,25
mdt ngoai clia Ong va mat trong cia ong ti€p xdic voi nude cd mot 1op cach nhiét.

Céu III (4,0 diém)

1.a) | Str dung phuong phip mach tuong
duong, goi &g suat dién dong cua Rial R1
mach tuong duong; R,,R,; la dién
trg trong va ngoai cuia mach tuong g " Ry Rs
duong; goi dong dién qua cac dién tro 0,25
¢6 chiéu nhu hinh v€. Dinh luat Ohm

cho mach tuwong duong, ta co:

&,
= fu 1
Ry + R ™
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Cau N¢i dung Pi¢m
=1L (R+r)+1,R,
Mt khac ta co: <& =1, (R +r)+IR,g 0,25
L=1+1,
o
+R,+r
Suyra: | = 2 2
y R(R 1), (2) 0,25
R+R+r
R 2 R, (R +T)
Tu (1) va (2) suy ra: ¢ =—26‘=—8; =21 J_r=2Q. 0,25
A X ST A T ,
Nhu vay, sau mot mat mang nguon giam di 2/3 lan, dién trd trong bang 2 Q khong
d6i. Do d6, sau N =19 mat mang, mach tuong dwong véi mach c6 ngudn suét dién
19
dong &4 = (%j g, dién tré trong R, =2Q, mic vao dién tré R=16Q, dong dién 0.25
qua dién tro R 14
19 19
_ e =(2/3) € _ 2 A 0,25
R,+R  2+16 3
1.b1 | Xét nat Gng véi diém co dién thé V., ta co:
In=|r'1+|n+1 Vn—l_vn zﬁ_}_vn_vml
R R R 0,25
=V, 1 +Voa :(2+ R / R, )Vn *)
So sanh véi biéu thirc ciia dé bai suy ra: @ =2+R /R,.
1.b2 R,
Tim nghiém V| cta (*) dudi dang V, =CA". Tu (*)tacd: A"+ A" = 2+E A"
2
A? —[2 +&}/1 +1=0, day la phuong trinh dic trung, c6 2 nghiém:
R, 0,25
2
R R N L1
1+— 1+—— | -1, nhun =1 néntadat 4, =A>0,4, =—=41".
Ay = ( 2R, 2R, g 44, A 2=
Nghiém téng quat V. = AA"+BA™". (**)
. . A+B=U,
Chon goc dién thé tai B:V, =U;V, =U, = \ N
A1 +BAT =U,
" . 0,25
Giai h¢ tim dugc: A= UiN_ U;’?N ;B= Lj{)f ;jl
Thay s6, tim duge: A =1,25; A~ 6,99x10°U,; B =0,9931U,; N =19.
Gia st n lién tuc, thi theo Cosi, ta co:
Vi = 2B Khid6 AL =BA" =n =120 A)
' 2In4 0,25

Theo sd liéu dé bai di cho, tinh duoc: n~11,106 nhung do n la s6 tu nhién nén n=11
hodc n =12. Taco: V,_,, /U, =0,1667;V,_,, /U, = 0,170.
Do do V =V, _,, =0,1667U,, va n=11.

n(min)
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Cau N¢i dung Pi¢m
2.2) | Chia soi day thanh rat nhiéu doan vo cung nhd /
v6i d6 dai 6. Cac dién tré R, R, tuong tng la: J\_/ . Vix),
1(x)
46 4p,6° : 0,25
R = pl 2!2 =P a5’3§1 plhD]- T : >
2 IOZa — X+dx X
1+ 1+ -1=1+ / =1+¢0 / =1+ po
“ Pas 0,25
Vo1 [ = / =1,41.10"m"
p,ah
Ap dung cong thie V. tlr phuong trinh (**) trong y 1.b2 va dit liéu ban dau
U, =0;U, =V, =100V, n :%»1, N = oo,
Khi do6 ta co: V(x) =V, =V,A™" =V, (1+ f6) ¢ =V, e
Dong dién chay qua day cap & diém co toa dd x dén x+dx, co dién tro: 0,25
4
Rl =0 E dx
| (x) _V(x)=V(x+dx) za’V(x)-V (x+dx) _mal dv (%)
R, 4p, dx 4p o
2
Thay V (x)=V.e ™ (***), tinh dugc: 1(X)=V, —20 e, 0.25
y ( ) 0 (***) ( ) 0 zm )
2.b) | Cuong d6 dong dién tai x=0 la:
2
l, =V, — 22— ~0,56A= | (x)=0,56e . 0.25
2\ pp,ah
C, s a a1 In2
Vi tri dong di¢n giam mot nira €7 = E = X= 7 ~4900m 0,25
Cau IV (4,0 diém)
1. So6 budc chuyén trang thai trong mdt don vi thoi gian 1a :
+ Chuyén hip thy tir mtc 1 chuyén én mtc 2 : n= B,oN;.
+ Chuyén ty phat tir 2 vé 1: n, = AN,.
+ Chuyén cam tmg tir 2 vé 1 : n, = B, pN,.
- Khi ¢ trang thai can béng nhiét dong thi: n=n, +n,. 0,25
- Tur cac cong thuc tréntacod : N;B,p=N,A+N,B,p. (1)
T (1) ritra: N2 o _B2P (9 0,25
N, A+B,p
- Tir phan bd Boltzmann : Ny _ exp| — E-& :
N, KeT
N ot 0,25
va hf,, =E,—E tacd:—2=exp| ——2 |. 3
n=E—F N, P[ T ] ©)
X \ A 1A A B.p hf,,
- Két hop (2) va (3) ta thu dugc hé thuc lién hé: —=— =exp| — T T . (4) 0,25
B

A+Byp
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Cau Noi dung Pi¢m
2 Tim cac hé so Einstein. Tur (4) rat ra:
o A
N - (9)
By, exp( hf“j B,
ke T 0,25
3
- Theo cong thuc Planck: p = 87rhf213 L : (6)
(c/n) hf,,
exp| —= |-1
kgT
- So sénh (5) va (6) ta dugc:
+ Mausé: B,=B,. (7)
316 3 0,25
+ Hé sb: A:&rn—?’hfu (8)
B, C
- Do chuyén ty phat tor mirc 2 vé mirc 1 ma ¢ thoi diém t, s6 nguyén tir & muc 2
chuyén vé murc 1 trong thoi gian dt 1a
dN, =—AN,.
dt
- Goi N,(0) la gia tri cia N2 tai t=0,tacd : N,(t)= NZ(O)e*At 9) 025
- Thoi gian séng trung binh ciia nguyén tir & mirc 2 1a: 7 = ( '[ t|dN,| (10)
2
- Tir (9) va (10) tim dugc z=1/ A hay A=—. (11)
- Thay (11) vao (7) va (8) ta tim dugc
c’ c’ 0,25
= , 12); B, = . 13 :
2 8an’hflr (12) ¥ ganhfic 13)
3.a) | Tim biéu thirc y(f,,)
- Theo nguyén ly bat dinh Heisenberg giira ning lwong va thoi gian: AE.At > 7
Nén lay At=r,taco: Af = —— 0,25
2rt
- Chuan héa, ta dugc : q(f) = AT !
2r (f —f,)?+(AF /2)*°
) A C2 2
-Tai f=f,: q(le):4Tnen7(f21):(N2_N1) zfg q(f,) =(N, N1)ﬁ- 0.95
21 )
- Thay sb y(f,)=3,25.10°m™
3.b) | Tim biéu thirc y(f,,)
- Sir dung diéu kién chuan hoa tim dugc q(f) =
27zk T 2k gl 0,25
- P dich chuyén tan sb do hi¢u ing Doppler f = f,, (1i —j
mc?(f - f,,)?
- Ham cuong d6 vach phd ¢6 dan f)= 2l
s P g alf)= 2kT ( 2k TFZ j
c
-Tai f=1, taco g(f
2 q(fy) = 21, ‘/27rk T 0,25

3
m
f N,—N / =2,75.10"m™
7(fz) =( l)16 n flz' 27k T
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Cau Noi dung Pi¢m
4 \ ;
Tinh T:- Tan so cua bt xa laser f,, = % =4,74.10" Hz.
B c? m® 0.25
- T (11) va (12) ta thu duge : —2 = ————=1,52.10"—. (14)
A 8zn°hf,, Js
- Theo gia thiét, cong suat birc xa ctia hoc 1a P’=99P nén mat do buic xa co gia tri
Lo P o102 1) 0.25
c nxrAafc m
) . Bup 1
- Tu (4), ta thu duoc : - > . (16)
exp| Mzt |1 0,25
KT
- T (14), (15), (16) ¢co : ST 1 42,6,dodo T=9,810°K. 0,25
e 217" __
1 Ciu V (4,0 diém)
1. Sp d6 mach va cach do )
- Lap mach dién theo so d6 nhu hinh v&. V) 0,25
- D€ ¢6 56 liéu ¢ Bang 1 ta can: ) 2 @)
+ bé ampe ké ¢ thang do mA, von ke & thang do mV. = 0,25
+ Chi do khi dén chua sang. [
- B¢ co 50 liéu 0 Bang 2 ta can: )
+ Dé ampe ké ¢ thang do A, von ké ¢ thang do V. 0,25
+ Chi do khi den da sang.
2
U (mV) 90,0 110,0 130,0 150,0 180,0
I (mA) 24,6 30,0 35,4 40,8 48,8 0,25
R(Ohm) 3,658537 3,666667 3,672316 3,676471 3,688525
3,69 y= 0’;20:1;7(9;256299/’
3,66 ’/”" 0,25
Dong d’iSH(mA) “ " *
Bang phuong phap ngoai suy ta thay dién tré cua day toc bong deén tai nhiét do phong 0.25
la: RrT=3,63 Q ’
Tinh sai s6: Tu hé s6 tuong quan ’cﬁa do thi suy ra ARrt = 0,0027 Q; Tur sai sO dung 0.5
cu suy ra ARrt = 0,02 Q. Vay ta lay ARrr = 0,02 Q :
3.a) | Xac dinh bac gia tri [Qy thira n. O nhiét d6 cao trén 1000K va & trang thai can
bang, theo gia thiét: cong suat dién bang cong suat nhiét:
Goi chiéu dai cua day téc bong dén la L, ban kinh tiét dién la r.
2 n
P= % =aoS(T"-T,)=aoST" (l—(-_ll—_—"j J ~aoST"; S =2xrL;
0,25

0.83
RA ‘A=rxr

T =3,05x10° p°%; p :R—LA =T :3,05><108(Tj

2
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Cau N¢i dung Pi¢m
RA 0.83\"
U?=RaoST" =acAR (3, 05x10° (Tj j
A 083"
=aoS (3, 05x10° (Ij ] RI+08n _ pRI+083n
InU? =InB+(1+0,83n)InR; Y =InU?; X =InR;a=(1+0,83n);b=InB
A 0.83\"
B=aoS {3, 05x10° (fj ]
C6 thé thi sinh s& bién doi kiéu:
U 2 — BR1+0,83n
0,25
= 2InU =InB—-(1+0,83n)(InU —In1)
= (1-0,83n)InU =InB—(1+0,83n) Inl
U = InB 1+0,83n Il
1-0,83n 1-0,83n
Bang sb liéu:
U (V) 4,00 4,50 5,00 5,50 6,00 6,50 7,00 7,50 8,00 8,50 9,00 9,50 10,00
1 (A) 0,33 0,35 0,37 0,39 0,41 0,43 0,45 0,46 0,48 0,50 0,51 0,53 0,54
R(Ohm) 12,12 12,86 13,51 14,10 14,63 15,12 15,56 16,30 16,67 17,00 17,65 17,92 18,52
InR 2,49 2,55 2,60 2,65 2,68 2,72 2,74 2,79 2,81 2,83 2,87 2,89 2,92
InU2 2,77 3,01 3,22 3,41 3,58 3,74 3,89 4,03 4,16 4,28 4,39 4,50 461
LnU2
45
40
35 ) 0,25
30
InR
25 26 27 28 29
Hoi quy tuyén tinh ta 6 :
a=1+0,83M+0,06 = 4,41;=>n =4,11+0,05 0,25
b=-8,24+0,16
3b) | Xac dinh chiéu dai L va duong kinh r cta soi day toc bong dén
- Cach x4c dinh L,r. Gia tri nhiét do phong: T=27°C. Tir cong thirc:
0,25

2 0,83
T =3,05x10°p*%; R.; = pur ,,_I;z taco: T, =3, 05><108£RRT %) (1)
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Cau N¢i dung Pi¢m
H¢ s6 InB da thu duoc tir thuc nghiém: InB=-8,24+0,16; n=4,11+0,05
2 0,83\"
Véi B= a0(27rrL)(3, 05x10° [”T] J )
Tu (1) va (2) tim dugc r va L. 025
50,83 '
W)=> 0 _305x10°| Z | -102,8961
3,63” L
2
> rf — (5,074+0,028)x10°°
0,83 411
B=2,64x10" = ac(2zrL) [3, 05x10° (%) J
0,25
=2x3,14x0,6x5,67.10°x102,9*" xrx L =39,88xrL
rL=(6,62+0,11)x10°;
F=(323%1,4)um; L=(20,5+2,0)cm. 0,25
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