BOQ GIAO DUC VA PAO TAO KI THI CHON HOQC SINH GIOI QUOC GIA
~ LOP 12 THPT NAM 2010 ,
HUONG DAN CHAM PE THI CHiNH THU'C

Mén: VAT Li

Ngay thi: 11/03/2010

(Hudng dan chim gdm 06 trang)
Ciu 1. (3,0 diém)
- H¢ thanh va vat nang cé khéi tim G véi vi tri duoc xéac dinh cach A khoang AG:

Co AG.(M+m)=MAC+mAB= (M+m).AG = M.£+m.L = AG= M+2m
2 2(M+m)
Thay ™ = L 0 QU0 AG = (%) oo 0,25 diém
M 4 5
2L L
- Momen quan tinh cta hé véi truc quay qua G: véi BG = = ;CG = 0
2 2 2 2 2 2
i, =ML MeG? 4mpgr =Ml b Amb Smb gy J8ME ey 0,25 diém
‘ 3 25 25 15 15
a. Khi thanh can bang, xét vdi truc quay qua diem B va vuong goc voi mat phang hinh vé. T
M+ m)g.25L 2mg
phuong trinh momen, c6: P.BG —T Lcoso,, =0 =T, = (@5 R 0,50 diém
Lcosa, cosaL,,

b. Tai thoi diém t = 0 khi day O,B vira bj cit, vi thanh chua di
chuyén, diém A c6 van toc bang 0. Diém A chi c6 gia toc
a, theo phuong vudng goc véi day OjA.

Xét diém G, c6 gia téc: d, =a,+d,, (vi AG=const

nén{(o/\dA—G} 0)
dt

- Trong hé quy chiéu dét, véi truc quay qua khdi tam G, trong
qua trinh chuyén dong quay cua thanh sau khi cat day, co
phuong trinh momen, tai thoi diém ban dau:

M; =175 = T.AG.coso,, =1;Y; va Yo=Y, =7

T.AG.cosa,
Them T
G

- Phuong trinh DLII Newton: P+T =(M+m)a, =(M+m)(@,,, +4,)

(2) ettt s et s s 0,50 diém

Chiéu lén phuong day O)A, véi g, [YA A AG] hudéng nhu hinh vé, ta dugc:
(M+m)g.cosa,, -T=(M+m)ag,,.cosa, =(M+m).y.AG.coso, (3)

M+ .
Thay (2) vao (3) tinh duge: T =— AT 18 oSt @)
n (M+m)AG-cos o,
IG
Thay (*)va (**) vao (4) tinh dugc
T (M +m)g.coso,, _ Smg.cosa,  40mgcoso, " 1.00 did
= 3L, . 27coso. 8+ 27cos’ (4") e , iem
M+m)(—)°cos’a, 1+———-"0
1+ > 8
8mL’
15

from: DAYHOCVATLLNET 1



40mgcoso, 3L

S Cos0, 5
- Tinh y: Thay (4') vao (2) y= T.AG.cosa, _ 8+27cos 0(02 5 _ 45gcos zoco
I, 8mL (8+27cos”a,,)L
15
__eeose, 0,50 diém
(B 2Tc0say Y ,

Ciu 2. (2,5 diém)

O thoi diém ban kinh qua cau nude da 1a R thi nhiét do cua nude tai diém cach tdm qua ciu mot
khoang r (r>R)1a T.

Goi q 1a nhiét luong ma qua cau nudc da truyén di trong mot don vi thoi gian.

T r
_9Q T I —dT=—q dr2 :dezj—q e 0,25 diém
dt dr dr 4rkr 4mkr
Khir=Rgthi T="Tp; r=cothi T=T; do d6 q=k4TR(T, =T}) werverrrrrrrrrrrrrrrrrrrrrerrrrens. 0,50 diém
Nhiét luong ma qua cau nude da truyén di khi qua cau c6 ban kinh thay doi dR 1a
dQ =Adm = kpd(% TR?) = APATRZAR .o 0,25 diém
Mat khac dQ = qdt = k4nR (T, —T,)dt
do d6 k4nR(T, —T,)dt = Ap4nR*’dR hay dt = ARAR 0,50 diém
R K(T, ~T))
a. Thoi gian dé€ qud cau tan hét 1a t,
T T ARdAR
7, k(T,—T)
2 3 3 -2\2
=t = ARy _334.1000,92.10°0(0,5.107) 2881(s) = 48(MiN) ..ocvevverereennee 0,50 diém
2k(T, -T)) 2.0,6.20
b. Thoi gian dé ban kinh qua cau giam di mot nira
t Ry/2 2 2
[dt= ARAR o A [Ro Rol_oeg1 3 ~2160(s) = 36(min) ... 0,50 diém
0 R, k(To - Tl) k(To - Tl) 8 4

Ciu 3. (3,0 diém)

a. (1,5 diém) Trong truong hop vong day nam hpém toan trong tir trudng B va vong day c6 dong dién
[#£0 (voi 0<a<m/2)thi VTCB bén duy nhat 1a vi tri tng v&i oo =7/ 2, khi ma vécto cam ung tur
cua tir truong do dong dién ciia vong day gy ra tai tim ctia né hudéng doc theoB ............. 0,50 diém

G VTCB bén tmg véio=m/2, trong vong day con co dong | SN &

dién I chay qua. Do tir thong xuyén qua vong day siéu dan dugc

bao toan: 1 __M N
LI =L+ BaR? = 1=1, - "B
Do I> 0 vi dong dién sinh ra tir truong cing chiéu véi B P
= 1,> ™B L pe Ti‘; o) LI, /nR> B

2

Nhu vy, khi I, > 5D

thi v=m/2 vasino = 1 Gmg v6i doan d6 thi MN ........c.cceevneee... 0,25 diém

2

Khi 1, < T8

, khong c6 VTCB bén v6i [ #0 = VTCB bén s& tng v6i I = 0.
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Theo diéu kién bao toan tir thong dbi véi vong day siéu din, ta c6: LI, =nR’Bsino, hay

sino. = [ I;;Bj c6 doan dd thi NP trén hinh V&, .....ccc..coverrviereecreiernecreieseeceeieseeceeeeeeeees 0,50 diém
T

Do thi biéu dién sy phu thudc cua sino vao B nhu trén hinh v&............coocooiini 0,25 diém

b. (1,5 diém)

2 2 2
Theo d& bai XD 3’14'((1)2)95) 0.3 _ 1 00A nhu vay, 1, > 58 nén VTCB bén mg véi
o=m/2 ‘
Cuong d6 dong dién trong vong day khi & VTCB bén la: 4
2
L Y 0,25 diém

Xét mot vi tri bat ki ciia vong day khi kéo vong mot doan x 0

theo hudng ra khdi vung tur truong (xem hinh v€). Vong chiu
tac dung cua lyc tu:

F =1BI (1) oo 0,25 diém

voi Ix 1a cuong @6 dong dién trong vong & vi tri nay.

Tur diéu kién bao toan tir thong, ta co:

LI, =LI_+B(nR>—S )véi S, la dién tich cua phan gach
chéo trén hinh.

2 - R’ -S )B .
Dods: 1 =1 R =SB o) anp =), RSB gy 0,25 diém
L L
Cong nguyén t cua luc tir can thiét dé kéo vong dich chuyén doan dx 1a
2
dA, =Fdx= {IO —M} Bl dx
L
R’-S )B
Vi Ldx =dS, nén dA,, = {IO —%} BUS, oo eeeeeeeeeseeeeee oo 0,25 diém

Cong cua lyc tir can phai thuc hién dé kéo mot phan 1/3 vong day ra khoi ving cé tir trudng

1'1',R2 nR?
2 _ 2n |3 2 2 ,
= j ("R —5)B pyg —pg(r, + 2322 By _mRB; STRB, 0,25 diém
2L . 3 6L
Thay s6 ¢0 A= 38,94.10 ) TSRO 0,25 diém
Cau 4. ( 3,0 diém)
Tir cac cong thirc lang kinh:
sini=nsinr,sini’=nsint, A=r+1;D=i+i"—A
i=45" A =60"
a. Vi mat phang t6i cho tia vang:
. 0
sint = S0 0 428 =51 =25330 . 0,25 diém
1,653
5 T = 607 = 25,337 = 34,67 ettt 0,25 diém
sini'=ny sin r' = 1,653.810 34,677 = 0,940 w.....ovoeeeeeeeeeeeeeeeeeeeeee e 0,25 diém
=i'=70,12" =D, =i+i'-A =45"+70,12° -60° =55,12° =D, =5512" .ccce........ 0,25 diém
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b. Tir phwong trinh sin i = nsin r, dao ham 2 vé theo n (v&i i = 60° 13 hing sd)

) dr sinr 2
O=sinr+ncosr— ; dr=— AD e 0,25 diem
dn Nncosr
Pao ham 2 vé phuong trinh sin i’ = nsin r’ theo n, ¢ day ca i’ va r’ déu thay doi theo n nén
. di’! ) ' 2
COS I = ST H I COS T oottt ettt ettt et e ettt e e e et et e aeranas 0,25 diem
dn dn
oA ) £ - Vo i , sinr .
TrA=r+r’ tacd sinA=sinr'cosr+cosr'sinr vadr’=-dr; dr'=—dr= dn nén
ncosr
sint” cost’ sinr sint’cosr+cosr’sinr sin A
di’ = —+—— dn = — dn=—— —dn ....... 0,50 diem
cosi’ cosi cosr cosi’.cosr cosi cos(A - 1)
. sin A 2
= Ai'= AN (1) 0,25 diem

cosi'.cos(A-r)
Vi n bién d6i quanh gia tri n, luong dn nén goc i' bién d6i luong di' quanh gia tri i'. Tinh tir gia
tri
i'=1', = cosi' = c0s34,67° = 0,340 (2)

thay cosT =08 25,33” = 0,904 (3)..eeveeeeeeeeeeeeeeeeeeeeeeeeeeteeeee et 0,25 diém
Thay s6 (2), (3) vao (1) :
. 0,866 . iy
t=——0 " dn=2,82d0 = AN = 0,355.A1" oo 0,25 diém
0,340.0,904
Ap dung bing s6: An = 0,355.1% ) 0,25 diém

Cau 5. (2,5 diém)

Fdt=dp = (m+dm)(v+dv)—mv=mdv+dmv=F= m%+t—?v =ma+k4nr’v’ ... 0,50 diém
v6i k 1a hé sb ty 1.
Vi F = mg nén
. 2.2 2.2 2 .
g = me—kAnv. —k'j”r L L 0,50 diém
m a TEI'3p pr
3
Matkhac : 9™ =9 100y = dmpr? I va theo gia thidt I™ = kame X
dt dt 3 dt dt dt
dr k dx k 2 ” ~ Y N . N LR
= —=——=r=—X (2)(dé thoa man dicu ki€n khix=0thir=0) ......c.ccccevvrreune.. 0,25 diem

dt pdt p

\ 3v? . 2
Thay VA0 (1) = @ =g = (3) . oottt ettt ettt et enes 0,25 diém

X
2
Sau thoi gian to da dai, gia téc a khong d6i. Didu d6 xay ra khi 3V const = v = 2ax . Bidu nay
X
chting t6 chuyén dong cta giot nude 1a nhanh dan déu tir thoi diém t > t,, tuong ung
V= 8, X = AE/2. ottt 0,25 diém
2 2 2 ,
Thay vao (3) : a =g—3l:g—3(?t) =g—6a.Vay a :g;x _gv ; I'ZEX =k—gt2 ....... 0,25 diem
X at” /2 7 14 p 7p
3
Tinh duoc van tée: v = g7t : Khéi luong giot nudc m = %pn‘ﬁ = %(17(_g t? J ...................... 0,50 diém
p
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Ciu 6. ( 3,0 diém)

a. (1,0 diém) Van téc anh sang do dugc boi mot QSV dung yén déi véi nude 1a u, = .
n
Van tdc anh sang do dugc boi mot QSV khac dung yén déi véi PTN 1a:
c
, —+v
u, = L S 0,25 diém
Vo v
I+—u, 1+—
c nc
v v
Vi v <<cnén: (1+—] =]——. Do dé:
nc nc
u,_ +vc TV c \% 1
u =—= =1 ~(—+Vj(l——jz—+[l——2jV——+kV ........................... 0,50 diem
l+—u,, 14— \D nej n n n
c nc
4 -2
kzl—(gj 2 0,438 oot 0,25 diém
b. (2,0 diém) Ngudn phat anh sang budc séng A, thi may thu s& do dugc van tde truyén song trong
chit long dimg yén 13 —— =<
Y n(A\) n
- NQS dung trong HQC PTN s& thiy dong chit 1ong chuyén dong twong d6i v6i minh voi tf)c
d06 v, va do hiéu trng Doppler s& do duoc budc song M =A+AN, ..cocooevveiieeeeeeeeeerene 0,50 diem
vGi Ab_ v v (suy tir cong thire "= _r ) ettt 0,25 diém
A c/n ¢ 1+ vn/ n
Khai trién Taylor: n(A’) =n(A+AL) =n +—A7u =n(A)+ dn Ava(h) =n- 2bvzn
da e cA
L 0,50 diém
n(x) | _ 2bvn n  nhA
cA?
. v , c ¢ 2bv
Coi nude nhu HQC K, u), =u’=——-=—+—, con HQC cua PTN la K, Theo cong thirc
n(A) n nA
2
cong van tde tuong ddi tinh (bo qua cac sb hang ty 18 véi V—):
c
+ 2bv +v
' T A2 )
u, =u=—"Y __n nk [ B 1 e[ 1- L BN 0,50 diém
1+ v(c 2bv n nA nc) n n~ niA
+ —u 1+ —| = + 7
c c’\n nA
k:1—i2+ 2b2 ..................................................................................................................... 0,25 diém
n-  nA
Cau 7. ( 3,0 diém)

a. (1,75 diém) Thiét 1ap cong thirc tinh luu lugng khi chay qua éng

Xét hinh tru ban kinh r (r<R) ddng truc véi dng hinh try c6 dong khi chay qua

Do lyc ndi ma sat gitra cac 16p khi bén trong cta hinh tru bi triét tiéu nén luc can tong cong 1én hinh
tru ban kinh r 1a lyc ma sat can tng véi 16p vé hinh try tng véi dién tich A =2mrl ........... 0,25 diém
= Luyc can tong cong tac dong 1én dong khi chay trong dng hinh try c¢6 ban kinh day r 1a
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f = n.zan‘:l—V ................................................................................................................ 0,25 diém

r
Luc kéo chat khi & trong ng hinh tru ban kinh r 1 do boi sy chénh 1éch 4p suat giira hai ddu 6ng 1a

fico = (P1 = P oo OSSOSO 0,25 diém
Khi dong chay 6n dinh, luc kéo va luc can can bang: fi,s + fieo =0

n.2an% F(P =P )T =0 oo, 0,25 diém @

p1 A

:£= (b - )rdr:>J. —J. (P =Py) rdr

dr 2nL dr = 2nL
oy PTP) gy 0,25 diém

4nL

Mit khac luu luong cta chat khi chay qua 6ng 1a:

Q= [dQ= [ vds= '[(plmljz)(R2 r2).2mrdr

) )
T 0,50 diém
8nL 8nL
b. (1,25 diém) Phuong an thi nghiém
B tri thi nghidm nhuw BINA VE ........veveeeeeeeeeeee e 0,50 diém

Khi ra

N = Ong mao quan

< —7 Thiét bi do luu luong

Ap ké nuéc chir U

Trinh tu thi nghiém:
- Piéu chinh van dé chinh luu lwong khi chay qua hé (Dé dong khi chdy on dinh can diéu chinh leu
leong khi chay qua éng la nho)

- Poc gia trj luu lwong va d6 chénh 1éch ap sudt Ap & hai ddu dng qua ap ké

- Thay d6i lugng khi chay qua hé & cac gia tri luu lwong Q khac nhau, doc gid tri Ap twong ng

- Ghi s lidu vao bang va tinh gié tri 1 theo cong thirc 1 = Q—PLRR“

Lan do Q Ap n
- Tinh d6 nhét trung binh ctia chét khi chay qua éng =T, cccoorrvvvverrserrrereirssereecenis 0,50 diém
i=1
- Boc gié tri nhiét d§ phong T trén nhiét ké
7 s . \ r A ) r A 4 2 InkBT v . A
- Tinh gid tri dudng kinh phan tir khi qua cong thuc d = P 3 | e 0,25 diém
n T

Ghi chii: Néu cdc thi sinh lam khdc voi Hudng dan chdm nhwng vin diing,
giam khao ciing cho diém theo biéu diem.

Hét
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