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HUONG DAN CHAM PE THI CHINH THU'C
Mén: VAT Li
Ngay thi thi hai: 26/03/2017
(Huéng dan cham gom 08 trang)

I. Huwéng dan chung

1. Can bd cham thi chim ding nhu dap an - thang diém cua Bo Gido duc va Pao tao.

2. Néu c6 céu nao, ¥ nio ma thi sinh ¢ cach tra 16i khac so v6i dap an nhung vin ding thi van cho
diém t6i da cua cu, y d6 theo thang diém.

3. Can bd cham thi khong quy tron diém bai thi.
IL. Pap 4n - thang diém

Cau N§i dung Pi¢m

Cau | (3,5 diém)

la. Goi a la ban tryc 16n, b 1a ban tryc nho cua quy dao elip. Khi d6 co nang cua tén ltra
la:E = —Gg"—m (1). Khi phéng véi toe d6 v, = JgR = /G?M ta COE = —i\A—Rm(z) 0,50
a

Tur (1) va (2) cho thdy a=R.

Piéu d6 cho thiy diém phéng nim trén elip va cach déu 2 tiéu diém, nhu vdy diém
phong nam trén truc cua elip. Do tinh d6i xting cua quy dao, diém cham dat cling nam 0,50
trén tryc va khodng cach gitra hai diém do 1a 2b.

1b. Tén ltra chi chiu tac dung cta lyc hap din trong truong luc xuyén tam, vay quy dao cua

tén ltra 1a mot phan cua elip ma mot trong hai tiéu diém 13 tam trai dat.

O diém c6 d6 cao cuc dai H=DO0-R, thanh phﬁn vén tdc V,,cua tén ltra béng 0 0,25
M mv’
Theo dinh luét bao toan co ning c6 —G M Mo _g (3)
(R + H) 2
Tur dinh luat bao toan mémen dong lugng:
mRv,sinB, =m(R+H)v,, = v, = ,/G—M( R jsin 0, (4)
R R+H 0.25
Trong d6 M 1a khdi lwong ca trai dat, m 1a khdi lugng cua tén lira
Vg la van tdc tai diém D c¢6 do cao cuc dai H.
* Xac dinh d§ cao cuc dai cia tén lira:
2
Tir () (3) (@) 06 — S0 = 2L 2 SM i eo(—RRHj
(R+H) i 0,25
2
Véi 0, =30° tinh dugc: —1:—2( R j+1( R J bat x :( R j Vi
R+H/ 4\R+H R+H
H>0=0<x<1C6 x*—8x+4=0
Giai phuong trinh bac hai trén, tinh duge H = - R 0,25
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Cau

Noi dung

Piem

* Xac dinh thoi gian chuyén dong:
- Tur dinh luat III Kepler ta thay rang chu ky T cua tén ltra di hét 1 vong cua elip bang
chu ky Ty ctia v¢ tinh chuyen dong theo quy dao tron & gin bé mit trai dat, tuc la

T-7-—2R__» R
R ~VITY “ﬁ”

0,25

- Tur dinh luat IT Kepler c0 ti s6 gitra thot gian chuyén dong T trong mot nira hinh elip
(ADB) so v¢i chu ky Te, bang ti so gitra dién tich OADB va dién tich toan phan cta

elip:
. ;naber\/Rz—bz
f: nab

duge T = TLl J_j ’”*/gTe:»T (+I)\f 3936,49s =1h05'36,5" (7)

(6) Voi a=R;b=Rsing, :%R , thay vao (6) tinh

2 2x 27

0,25

- Khi mé budm, tau bét dau chiu tac dung cua ap lyc cua Vo
anh sang ( ngoai lyc hap dan ) Goi W 1a cong suét chiéu
sang trén chiéc budm . Vi birc xa ctia Mit troi 1a dang

L, Lr?
mr- =
4nR2 4R2
hf dp 2W 2 Lar* _ Lr?
Cop=— Tlnh dugc F= = 8
b= Z c c 4nR? 2cR2 ®)

Rrla khoang cach tur tau tham hlem dén Mat troi .
GMm L~ (., Lr* |Gm_GMim

RZ  2cR? T 26mc)R2  R?
- Sau khi budm mé, tau chuyén dong theo quy dao elip véi luc hidp dan hiéu dung

GM'm Lr?
, trong 36 ML =M, —
g T T oGm

hudéng nén W =

F=-

F = (9) 13 khéi lwong hiéu dung caa Mit troi
C

T

0,50

- Goi Vg la van tdc cta tiu vao thoi diém ngay tw:('yq va sau khi budm mé. Tinh v tir
phuong trinh dinh luat I Newton khi tau con chuyén dong tron xung quanh mat troi
mv; GMm __mv; GMm

R, R2 2 C 2R,

(chua mé budm): F =

2
Ning luong cia tau sau khi mo budm: E = Gm (M—— M'Tj Gmf_Lrt M,
;2 R; (2Gmc 2

Téu vii tru ra khéi hé mit troi néu E >0 (10)

2 2
e Moy ms

> =217kg (11)
2Gme 2 GM;c

0,50

Cau Il (3,0 diém)

la.

Xét tai j:héi diém t > 0 khi nl}iét do dién trd 1a T. Nhiét lugng do dong dién cung cép
dung dé l1am néng dién trd dong thoi téa nhiét vao moi trudong, nén ta co
RI’dt =cmdT +aS(T-T,)dt (1)
oS aST, + RI?

Tir 6 ¢6 phwong trinh viphancap 1: T"+AT=B, A=—, B=—"—"%2_""_ trong
cm cm

d6 R =p(/(ma®) 1a dién tro; S = 2mal 1a dién tich bé mat xung quanh cua day

0,25
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Cau Néi dung Diém
. Ca A 1A ) N B B) ..
Nghiém phuong trinh trén vai diéu kién dau T(t=0) =Ty la T(t) = y + (To - Kje Al 0,25
10| 1t 46 tinh duoe nhiet o 16n nhde T.= B =T + _PL 2)
u do tinh dugc nhiét d¢ lon nhat: T.=—=T, +
. et dC TN 0T 523 0,25
, . I 20n’a®(T,, - T,
Khi Tp = Tretaco T, =T, = Pmc_y 7 = (20720 =To) (g 0,25
20w a p
1c. | Tai thoi diém ban dau t = 0, khi nhiét d cua dién tré 12 To, phuong trinh (1) cho:
dT p Cy A T -T, cDa
— | =1° —— Tu gia thiét, taco:t, =-2—2 =" (4
( dt jo n*cDa* 8 (de 20 ) 0,50
dt J,
2a. | Cdc dign tré ndi tiép: Cuong d6 dong dién qua céc dién tré 1a nhw nhau. Theo (3) day c6
ban kinh bé s€ c¢6 nhiét d6 16n nhat Tr, 16n hon.
0,25
: 2 : 2om’a(T T ’
- Cuong do dong dién dé dién tro bi chay: |, =1 ., = \/ ana (T, ~T,)
p
-Dang do thi T T T
nhigt 46 - thoi Tm| 1
gian dugc the 1,| ) T2 p“l 1 Tu 1
hién trén hinh T, 7 T e Tu[— —
ve&: duong 1 ;é 2 T / ; -- 2
lactadiéntré To [ | ! To [ To 0,50
co. ban‘ kinh 1 1a) 1 chay truoe 2 | 1b) Chi 1 chay 1c) 1,2 khong chay
nho, duong 2 e t 0 n > 0 E
la ciia dién tré net tnc2 t nel
co ban kinh ’ ‘
16n hon. Twr d0 thi 1b) thay ro, dién trd 1 bi chay trudce (Thi sinh chi can v€ hinh 1b))
2b. | Cac dién tré song song: Goi dién ap hai dau day dién tré 1a U. Tu (2) voi I = U/R s€ tim
2
duge: T, =T, + ;7 . Ttrc 14 nhiét do 16n nhét ti 1é v6i ban kinh cua dién tré.
ol p
- Pé xem day dién trd ndo chay trude, can tim dién ap dé day nong chay Upc tng v6i The
. 0 [2am®®(T_ T 20.0%(T -,
U, = &8 (Toe = To) =\/ % (Toe = To) 14 45 day o6 bén kinh nho hon c6
ma p a 0,50
dién 4p néng chay 16n hon. Nhu vay voi U da 1on cung dat vao hai day dién trd, day nao
ban kinh 16n hon s& chay trude. (Hinh 2b))
- Cuong do dong dién I dé€ dién trd 2 bi chay (thay a bdi 2a trong (3)):
3 3
a’(T,.—T, IR a’(T T,
Tu 1, =4n,/m =l =222 4] o =3, =127 0 (T = To)
p R, p
T T T 4 Thi sinh
T2 ______2__ T, ) chi can vé
B S i 2 hinh 2b)
! T [ /] T TmefT T
/ /L """"""""" T N A— 0,25
TO é TO i To
| 2a) 1,2 cing chay | 2b) 2 chay trude 2¢) 1,2 khong chay
0 tnc1,2 t 0 tnlcl t\ 0 t\
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Cau

Noi dung

Piem

Cau 11 (3,0 diém)

Néu cho dong I vao cuc A va lay ra ¢ vo clng, khi d6 dong dién di truc tiép tir A sang B

la 1/3. Con néu ta dong dién di vao tir diém xa vo cung, chi lay dong ra I tir B, thi dong

I/3 ditir A vé B. Néu bay gio cho dong I vao nit A, lay dong I ra khéi B, thi dong di tur
Up _2r

AvéBséla 21/3. Nhu vay, dién tré R, = ey

0,50

2a.

Cho dong dién I di vao cuc A, ldy ra & vo cung, khi d6, do tinh
d6i xtmg cac duong dong 1a cac duong thang di tir diém A di ra
xa vo cung. Trén hinh v&, cac mat ding thé cac mit tru dut nét.

Ipﬁ

AaBb GCD

Mat do dong dién j = Lhe Dinh lut Ohm E =p j =
T

0,50

pdr I_plna+b+c
mth a+b

Hiéu dién thé giita hai diém C, D: U%) = j E,dF = j
nth /¢

0,50

Néu ta cho dong dién di tir vo cuc vao diém B roi lay dong I ra khoi B, hinh anh cac
duong dong va cac mat dang the van nhu cii, chi khac 1a dién truong hudng ve tdm B,
= = Ip
E= ——8.
pl= ah
p (B) D—- D dr |p b+c
Tuong ty ta tinh dugce: U = IC E.dr= I I

b

0,25

Bay gid ta cho dong I vao cuc A, va lay dong ra kho1 B, dmh luat chong chap dién thé
cho: UL U 4 UE = 1P g @XDEA0 g Py (@rDraD
nh  (b+c)(a+b) = mh o (b+c)(a+b)

0,50

2b.

Hoan toan tuong tu, trong truong hop cho dong qua hai dién cyc B va C, con di¢n ap do

P (b+c)(a+h)
7ih ac

hR

(a+b+c)b :exp(n aB.c0 ) Vé(b+c)(a+b)

(b+c)(a+b) ac
Nghich déo biéu thirc thir hai rdi cong theo vé hai biéu thirc ta dugc:
hR hR

eXp(Tc AB,CD)+eXp(_TE BCAD)Y _ (a+b+c)b 4 ac

p (b+c)(a+hb) (b+c)(a+b)

gita AvaD,tacd Ry \p = . Tir hai biéu thtic cia dién tro d& dang

bién doi:

_ eXp(nhR BC,AD )

0,75

Cau IV (3,5 diém)

Chu ky khong gian cua quy dao chinh 1a khoang cach gitra hai cyc nam chdm cung mau
gan nhau nhat trén cting mot day, tirc 1a d. Tt diéu kién y(x +d) = y(x), tacod kd =2n

21
hay k =—
Y d’

0,25

Pao ham hai vé phuong trinh quy dao cta électrdn theo thoi gian ta

v
oy = kAcos(kx + )X, Do do — = kA|cos(kx + ).
v

X

0,25

Ti s6 nay cuc dai khi cos(kx +¢) =+1 hay X =21(nn—<|>);n =123,...
T

Nhu vay khoang cach giita hai diém lién ké 1a X, —X, = >

0,25
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Noi dung

Piem

Quing dudng nguyén té doc theo quy dao

2
ds = /dx’ +dy* = 1+(:—y] dx = \/1+[kA cos(kx + )] dx.
\/ X

Diéu kién A << d tuong duong véi kA<<1. Str dung gan dung ta co

ds = {1+%[kAcos(kx +<|>)]2}dx.

0,25

Quang duong électron di dugc trong mdt chu ky

s:]j'\/1+[kAcos(kx+¢)]2dx=d{l+(k7AJ } Do do s:d{l{%) }

0,25

2
Vi électron chuyén dong véi van toe khong doi nén chuky T = 3. 9{1+ (%) }
vV V

Dong nhit véi biéu thirc da cho ta thu dugc T, = L—
v

0,25

Budc song bang khoang cach giita hai mat song phat ra lién tiép y
cach nhau khoang thoi gian T. Ké tir lac phat ra, midt song thir v
nhat di dugc quing dudng ( =cT, theo truc Ox. Trong thoi gian 9 vy I ;

a\ X

d6 électron di chuyén dugc quing dudong d theo hudng d6. Do

202
d67% = (—d. Tix day suy ra x=cT—d=d(3—1j+“dA <
\/ Vv

0,50

Do luc tir ludn vudng goc véi phuong chuyén dong cia électrén nén v = const, gia toc
ctia n6 chi co gia tde phap tuyén a = KV trong d6 K 1a d cong ciia quy dao.
Tai diém trén cing cua quy dao (y =+ A) ta co K = y"(X) |= k*A . Két hop véi viéc gia

toc ctia électrén hudng nguoc véi truc Oy ta co a = —k>Av2.

0,25

Ap dung dinh luat IT Newton cho électron khi né & diém trén cing cta quy dao
M k2Av? =evB,. Tirddy ta c6 A = €5, V1-V2 /.
mv

J1-Vv2/c? k?

0,25

Str dung lién hé giita dong lugng va ning lugng tuong ddi tinh

E—(mc?)’ E

mv - . . , mv
= Vi E >>mc? nén ta co =
c

J1-v?/c? - c J1-v?/c? -

0,25

2
Tirday A =50 _ €BeC (ij .
EkZ E

0,25

2
Do A<< d nén c6 thé bé qua s6 hang a(%j . Khi d6, sir dung thém diéu kién v ~c, A

2 2\?

v v c) 2 c 2\ E
Tinh dugc A ~5,135.107 um.

0,50
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Cau Nji dung _ Diém
_ Cau V (3,5 diém)
1. | Tu hinh vé ta ¢6 thé viét nsinA =sin(A+a.)
va, trong trudng hop goc nhd, ta lay gan dung
nA=A+a suyra a~(n-1A.
Vi ba song di ra, ta co thé viét
|K, [=| K, |= K, |= 21/ & = k. Tir hinh vé 0,25
k, =—(ksina)é, +(kcosa)é, k,=kg,,
k, = (ksina)e, + (kcosa)g,
Cac chum (1) va (2) dong pha tai diém Q, va ta c6 thé viét @ (Q) = @,(Q). Tai diém M
trong vung giao thoa, cac chum (1) va (2) c6 pha la
®,(C) = @,(Q) -k, .QC, twong img @, (C) = P,(Q)—k,.QC,
tir dy ta c6 @,(C)-d,(C) = (k, —k,).QC.
O day QC=(x—b)e +dg,, va k,—k, =k[sinag,_ +(1—cosa)g,] nén 0,50
AD, =D, (C)-D,(C)=k[d(1—-cosa) + (X —b)sina]
Hoan toan tuong ty véi cac chum (2) va (3) ta co:
AD,, = D, (C) — b, (C) = K[d(L—cos &) — (X + b)sin o] 0,25
2. Séng cia ba chum tia td1 C c6 cung cuong do, tuc 1a c6 cung bién do dién truong EO,
chi chénh 1&ch pha. E = E,[cos®, (C) +cos®d, (C) + cosd,(C)]
Bién ddi cos®, = cos(®, + Ad,,) = cos®, cos AD,, -sind, sin AD,,. 0,50
Tuong ty véi cosd, va thé vio ta duge
E = E,[cos®, (1+C0SAD, +COSAD,, ) —sind, (Sin AD,, +SinAD,,)].
Cuong do anh sang
| ~ <E2> = E§{<cosz®2>(1+ cos AD,,+cos ACI)32)2+<sinZCD2>(sin AD,, +sin AD,, )*+
—2(1+Cc0s AD,, +COS AD,, ) (Sin AD,, +sin AD,, ) (cosd,sind, ) }.
Lay trung binh theo thoi gian ta duoc <COSZCI)2> = <sin2(I)2> = % va (cos®,sind,)=0.
| ~ % EZ{3+2c0s AD,, +2¢0s AD,, + 2(cos AD,, cOS AD,, +Ssin AD,, Sin AD,, )} = 0,50
Vay | ~ 1, {3+4cos ADy, ;Aq)” cos 202 AP 5 COS(AD,, - AD,,)} =
| ~ 1,{1+4cos A0, ~AD, [cos APy, APy | 55 A% ~APs 13.
Thay A®D,, + AD,, =2y, AD,, —AD,, =2 vao dugc | ~ 1 {1+4cosp[cosy+cosf]}.
Xét cac gia tri dac biét
+V6i cosy=-1taco I(C)=1,[1—8cospsin®(B/2)], C6 thé thdy rang, c6 cuc dai chinh
voi gia tri 91, c,uc dai phu 1, va cuc tiéu bé‘mg khong. Vi :[ri cac c’uc t‘ri cho trén hinh 0,50
ve. Truc C}ia thiét bi 1a cuc dai bac hai, hai bén 1a hai cuc ti€u va tiép lién 1a hai cuc dai
16n hon hin. Ty 1é 1 1/9.
+Véi cosy =0, cuong d6 anh sang 1(C) = 1,[1+8cos’B]. C6 cuc dai chinh 51;, va cuc
tiéu bang khong, va vi tri nhu ¢ trén hinh vé. Ty 1¢ 1a 1.
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Cau

Noi dung

Piem

+Véi cosy = +1. Trong truong hop nay 1(C) = I [1+8cosBcos?® (B/2)]. Tinh hudng

giéng hét truong hop a), truc ddi xtng cua h¢ c6 mot cuc dai ro rét. Ty 1€ 12 9.
I I

A4
VAVE ‘ "
10 5 5 10

u A L L \ u
10 5 5 10

0,50

Vi tri hai‘vﬁn lién tjép chi‘ phu thudc Vég x, ma khong phu thude vao d, nén dé quan sat

dugc nhiéu van nhat, ta can dat man chan ¢ ngay gitta vung giao thoa. Véi a > b, ta co
~b/a, LI~a/a va KL~ (a—b)A.

Vung duge chiéu sang 1a

a b 1 a—b
1) =KJ—Kl = (LI - LK) = KI =[——(f"—b)A]‘_:(""_b){(n—l)A_A}z A(n-1)’

IJ b a b a+b a+b
oc 20 20 2A(n 1)

Khoang cach KO la d =Kl +

0,50

Cau VI (3,5 diém)

la.

Xay dung cong thirc can thiét dé xdc dinh khoi lwong M ciia 16 xo:

* Xac dinh d¢ cirng cia 10 xo:

Xét phan tir 10 xo nam trong khoang s va s+ds (0<s</(). Phan tr nay coi nhu 10 xo
c6 d6 dai ds, do cting K. Lo xo nay bi kéo gidn boi trong lugng ctia phan 16 xo nam

dudino. Goi df 1a do gidn ciia phan tir nay. Co k. dl = % (C-9)g

Mait khac, do cung cua cac phan 10 xo ti 1€ nghich vo1 chiéu dai cua phan tir d6 nén

kds =k( =K :¥ Do do dﬁ:M—?(ﬁ—S)ds

Aly

Mg

Do gian 10 xo gy bai trong luong cua nd Al = j dl= Mg j(f s)ds = T = const

0,25

Khi méc vao dau dudi cua 10 xo mot vat khoi hrqng m thi kh| can bang, 10 xo gidn ra

mot doan Al = Al +Tg Khi thay déi m, do gidn caa 1 xo thay dbi:

d(a0) =dL = 3dm - AL = 3 Am Hay k=g
K Kk AL

Nhu vay bang viéc treo cac vat c6 m khac nhau, v& su chénh léch d6 gidn 10 xo AL theo
d6 chénh léch khoi lwgng Am vat treo ta xac dinh duoc do cing k cua 10 xo.

0,25

*Xac dinh khoi lwgng cta 10 xo: Sau khi xac dinh dugc dd cting k cua 10 xo, can do do
Mg

gidin cua 10 xo khi ty gidn do trong lwong cua chinh 10 xo. Ap dung A( 0= e xac dinh

duoc khoi luong M cua 10 xo.

0,50

1b.

Xay dung cong thirc can thlét dé xdc dinh sudt trieot G ciia vt ligu lam [0 xo:

Xét phan tur 16 xo nam vudng goc voi mat phang to gidy. Khi phan tr nay bi xodn
ung voi goc xoan do s& 1am 16 xo gian theo phuong thang ding mot doan d/ =Rd0 véi
R 12 ban kinh mdi vong xo0dn cua 16 xo.

Do moi phan tir 16 xo 1a twong dwong v&i nhau. Nhu vay khi treo vat nang khéi lugng m

0
vao 16 xo, 10 xo gian thém mot doan 1a AL =" d¢ = [Rd0 = R0

0,50
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Cau ‘ Ngi dung | Piém
Xét vé mat nang lugng ta c6 nang lugng tich tri trong 10 xo khi treo vat (dudi dang thé
nang dan hoi) 1a %kALZ = % CO? = k.R?0% =CO*> = C =kR?
2 3
Mit khac C :ﬁr4 nén C :ﬁr4 =kR’=G= KR '4TNR = k4NF v6i N 1a sb 0,50
2L 2L nr r
vong cua 10 xo (O day chleu dai day lam 10 xo la L =2nR.N )
Nhu vay bang viéc dém s vong 16 xo va xac dinh duoc hé sb cimg k cua 10 xo ta x4c
dinh duoc suét truot G cia vat liéu 1am 10 xo.
2. | Tién hanh thi nghiém, cac budc tién hanh, thu thap, xir 1y s6 li¢u
* Xac dinh cac thong so ban dau cua lo xo
- Dung thudce kep xac dinh duong kinh cua 10 xo tir d6 xac dinh dugc R;
- Dung thu6c kep xac dinh dudng kinh day lam 16 xo, tr d6 xac dinh r;
- Pém s vong N cua 10 xo ¢ trang thai khong bién dang;
-pé 10 x0 nam trén mat phiang ndm ngang, xac dinh chiéu dai ty nhién L cua 10 Xo.
* Tién hanh thi nghiém i .
- Treo 10 xo theo phuong thang ding, chua treo vat nang m, do chiéu dai
L,, cta 10 xo. 0,75
- Treo 16 xo0 bang cac gia trong, ghi lai khoi lugng va chiéu dai L cua 10
X0 twong ng voi ting gia trong
- Lap bang so li¢u
Lan do 1 2 3 n
Giatrong | Am, | Am, | Am, | ... Am,
L AL, | AL, AL, AL,
* Xip Iy 50 liéu: Lap bang AL
Am Am,; | Am, Am, Am | f,/
AL AL, | AL, | AL, |- | AL, A
Xac dinh k, M, G: ‘ q A
- Dung d6 thi AL theo Am, d0 thi c¢6 dang duong thang U Am
- Xac dinh goc nghiéng o taco tano = 9 k=9 0.75
tana
- Xac dinh khéi luong ctia 16 x0:C6 A/, _Mg _ m- 2K —(Lp—Ly)= 2Ly~ L)
g tan o
3
- X4c dinh suét truot G cua 10 xo: G =k 4NF
r
HET
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