KI THI CHQN HQC SINH GIOI QUOC GIA

BO GIAO DUCVADAOTAO LOP 12 THPT NAM 2010

PE THI CHINH THUC Mén: VATLL .
Thoi gian: 180 phut (khong ké thoi gian giao dé)

Ngay thi: 11/3/2010
(e thi c6 02 trang, gom 07 cau)

Cau 1. (3,0 diém) ‘ o S
Mot thanh cung AB dong chat, tiét dién déu, khoi lugng M,

b

chiéu dai AB = L ¢6 gin thém mot vat nho khdi lugng m = M/4 & O
dau mat B. Thanh duoc treo ndm ngang boi hai soi day nhe, khong aoi
dan O;A va O,B (hinh v&). Goc hop bai ddy O,A va phuong thang :
dung 1a o.
a. Tiph luc cang Ty cua day O A. ) M
b. Cat day OB, tinh luc cang T cua day O;A va gia tOc goc cua &
thanh ngay sau khi cit. A

Céu 2. (2,5 diém)

Ngudi ta dwa mot qua cau bang nude da ¢ nhiét do to = 0°C vao sdu va gitr dimg yén trong 1ong mot
hd nude rong co nhiét do dong deu t, = 20°C. Do trao doi nhiét, qua cau bi tan dan Gia thiét rang sy trao
doi nhiét gitta nudc ho va qua cau nudc da chi do su dan nhiét. Biét hé s6 dan nhiét cua nudc la
k =0,6 J.s".m" .K'; nhiét nong chay cua nuéc da 1a A = 334.10° L.kg™'; khdi luong riéng cua nuée da 1a
p = 920 kg.m™; nhiét luong truyén qua dién tich S vudng goc véi phuong truyén nhiét trong thoi gian dt

ladQ = —ij—Tdt voi ar 12 d6 bién thién nhiét do trén mot don vi chiéu dai theo phuong truyén nhiét.

X dx
Tu thoi diém qua cAu nudce da co ban kinh Ry = 1,5 cm, hay tim:
a. Thoi gian dé€ qud cau tan hét.
b. Thoi gian d€ ban kinh qua cau con lai mot nura.

Céau 3. (3,0 diém)

Cho hé tryc toa d6 Oxyz co tryuc Oz hudng thing ding 1én trén. Trong ving khong gian z<0 c¢6 mot tir
trueong déu vai vecto cam tmg tir B = (0, B,0). Luc dau trong ving khong gian z >0 (khong c6 tir truong) ¢6
mdt vong day siéu dan, ciing, manh, hinh tron ban kinh R, d6 tu cam L va c6 dong dién khong ddi cuong do
Ip chay bén trong. Sau d6, vong diy dugc dua vao dé treo trong ving khong gian z <0 bang mot soi day
manh khong dan dién. Khi vong ddy ndm cin bang bén trong tir truong, goc giita vecto B va hinh chiéu ctua
no trén mit phang vong day 1a o.

a. V& db thi biéu dién sy phu thudc cua sino vao B.

b.ChoR=8cm,L=10mH, B=0,5T va Ip=2 A. Hay tinh cong cua lyc tir cho dén khi 1/3 dién tich
cta vong day da dugc kéo cham ra khoi vung c6 tir truong.

Céu 4. (3,0 diém)

Chiéu tia sang tring vao mit bén cia mot lang kinh tam giac déu véi goc ti i = 45°. Do tan séc, cac
tia sang don sic 16 ra khoi mat bén thir hai ctia lang kinh v6i cac goc 1éch khac nhau so véi tia sang trang.
Biét su thay dbi chiét suit cua ling kinh dbi voi cac tia tir do dén tim rat cham, chiét suat dbi voi tia vang
la n, =1,653.

a. Tinh goc léch D cua tia vang sau khi 16 ra khoi lang kinh.

b. Biét hai tia don sic 16 ra khoi ling kinh hop véi nhau mot goc Ai' nhé. Tim hiéu sé chiét suat An
cua lang kinh ddi véi hai tia don sic nay. Ap dung tinh An néu biét Ai' = 2°.

Cau 5. (2,5 diém)

Trong mot ddm may hoi nudc day, mat do déu c6 mot giot nude hinh cau ban kinh rat nhé (coi nhu
chat diém) roi xudng véi van tdc ban dau bang 0. Trong qua trinh chuyén dong trong dam may, khdi
lugng cua giot nude ting 1én do nudc trong dam may bam vao. Gia st tbe do ting khoi lugng cua giot
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nudce ti 1€ thudn vai dién tich mat ngoai cia giot nude va voi van tdc ciia nd theo mot hé sb ti 18 k. Coi
rang giot nude ludn c6 dang hinh cﬁu Cho gia toc trong trudng 1a g, khoi lugng riéng cua nudce 1a p
khong ddi va bo qua lyc can. Biét rang sau mot thoi gian du 16n, giot nudc van 0 trong dam may va
chuyen dong voi gia tdc khong ddi. Trong qua trinh giot nude chuyén dong voi gia tbe khong doi do, tim
khéi lwong va van tdc cua giot nudc theo thoi gian roi.

Céu 6. (3,0 diém)

Toc d6 4nh sang trong chat long dung yén la ¢/n voic la téc do anh sang trong chan khong va n la
chiét suat chat 1ong. Nguoi ta thay rang téc do anh sang u (ddi voi phong thi nghiém) trong mét dong chat
long chuyén dong véi van toc v (d6i v6i phong thi nghiém) co thé biéu dién dudi dang:

u=—+kV
n

trong d6 k duoc goi 1a hé s6 kéo theo.

a. Nam 1851 Fizeau lam thi nghiém véi dong nudce (n = 4/3) va do dugc k = 0,44. Tt cong thue cong
van tdc trong thuyét trong d6i hdy xac dinh lai gia tri cta k.

b. Néu str dung ngudn anh sang don sic co budc song A va sy phu thudc ciia chiét suat chat 1ong vao

budc song cia anh sang theo quy luat n(A)=a +% (a va b 1a cac hé s6 phu thudc vao loai chat 1ong) thi

hé sb k bang bao nhiéu?
Coi v va (I+x)" =1+yxkhi | x|« 1.

Céu 7. Xdc dinh dwong kinh ciia phdn ti khi (3,0 diém)

Trong ong hinh tru c6 dudong kinh nhd, chat khi chay 6n dinh theo cac duong dong song song vdi truc
ong. Toc do cua cac dong chay giam dan tur truc ong ra thanh 6ng do luc ndi ma sat gitra cac dong chay.
Toc d§ dong chay 16n nhat ¢ truc ong va bang 0 ¢ sat thanh ong. Luc ndi ma sat gitra hai 16p chat khi sat

\ Av e A y Lo AV A A an A A
nhaula f = T]Ad— voi A 1a dién tich tiép xtc gitra hai 16p chat khi, T la d6 bién thién toc dJ trén mot
r r
don vi chiéu dai theo phuong vudng goc véi dong chay, m 1a d6 nht ma gia tri ciia né phu thudce vao
duong kinh phan tir khi d va nhiét 46 T cta chit khi theo cong thirc sau:

_i rnkBT 1/2
N 3d*\

v6i m 12 khéi luong phén tir khi, kg 13 hing s6 Boltzmann.
Cho cac dung cu sau:
- Binh chira khi nito c6 ap suét khi dau ra khong doi;
- 01 van dung dé thay d6i luu luong chét khi;
-01 6ng mao quan hinh try co6 chiéu dai L, ban kinh éng R;
- 01 thiét bi do luu luong khi;
- 01 &p ké nudc hinh chir U;
- Nhiét ké do nhiét 46 phong va cc dng dan, khép nbi can thiét.
Hay:
a. Thiét 1ap cong thuc tinh luu luong khi chay qua éng theo kich thudc dng, dd chénh léch ap sut
giita hai dau 6ng va do nhét cua chét khi.
b. Dé xuit phuong 4n thi nghiém: v& so do thi nghiém va néu cac budc tién hanh dé xac dinh duong
kinh phan tir khi nito.

HET

o Thi sinh khong dwoc sw dung tai liéu.
e Giam thi khong gidi thich gi thém.



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
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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

from: DAYHOCVATLLNET 4



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

from: DAYHOCVATLLNET 6



KY THI CHQON HQC SINH GIOI QUOC GIA
LOP 12 THPT NAM 2011

BO GIAO DUC VA PAO TAO
PE THI CHINH THUC

Mon: VAT LI

Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi thi nhat: 11/01/2011

(Dé thi ¢6 02 trang, gdm 05 cau)

Cau 1. (4,5 diém)

Cho vat 1 1a mot ban mong déu, déng chét, dugc udn theo dang long mang thanh mot ph'?ln tu
hinh tru AB ctmg, ngan, c6 truc A, ban kinh R va duoc gin véi diém O bang cac thanh cing, manh,
nhe. Vat 1 c6 thé quay khéng ma sat quanh mot truc c¢b dinh (trung véi truc A) di qua diém O. Trén
Hinh 1, OA va OB la cic thanh cling cliing d6 dai R, OAB nam trong mit phang vudng goc véi truc A,
chira khdi tim G cua vt 1, C 1a giao diém ciia OG va 1ong mang.

1. Tim vi tri khéi tam G ctia vat 1.

2. Giit cho vat 1 ludn c6 dinh rdi dit trén né vat 2 13 mot hinh try
rong, mong, dong chat, cing chiéu dai voi vat 1, ban kinh r (r <R),
nam doc theo duong sinh cua vat 1. Kéo vat 2 I¢ch ra khoi vi tri can
bang mot goc nho B, roi tha nhe.

a) Tim chu ki dao dong nho cua vat 2. Biét ring trong qua trinh
dao dong, vat 2 ludn lan khong trugt trén vat 1.

b) Biét pla hé s6 ma sat nghi giita vat 1 va vat 2. Tim gid tri 16n
nhit ciia goc B, dé trong qua trinh dao dong diéu hoa, vat 2 khong bi
truot trén vat 1.

3. Thay vat 2 bang mdt vat nho 3. Vat 3 nam trong mat phang
OAB. Kéo cho vat 1 va vat 3 1éch khoi vi tri can bfmg sao cho G va
vét 3 nam vé hai phia mit phang thang dtng chira A, véi cac goc léch
déu 1a o,nhu Hinh 2, rdi tha nhe. B6 qua ma sat. Tim khoang thoi
gian nho nhit dé vat 3 di t6i C.

Cau 2. (4,5 diém)

Mot binh hinh tru chira chét khi don nguyén ti, chiéu dai L, dién tich day S, chuyen dong doc
theo phuong song song vdi truc cua binh. Khéi lugng khi trong binh la m. O thoi diém binh dang
chuyen dong voi gia toc ag (ag> 0), ngudi ta bat dau lam cho gia tdc ctia binh giam that cham t6i gia

tri 7 Coi khi trong binh 14 khi li tuéng. Gia thiét & mdi thoi diém, cac phan tir khi c6 gia tbc nhu

nhau va nhiét 46 ddng déu trong toan khdi khi. Bé qua tac dung cua trong luc.

ma,L
R

1. Cho rang nhiét d6 cua khi luén 1a T khong ddi va <1, trong d6 p 1a khdi lwong mol

ctia chit khi, R 1a hang s khi. Hiy tinh:
a) Ap suét do khi tic dung 1én mdi d4y binh khi gia tdc cua binh 12 a.
b) Cong do khdi khi thuc hién trong qua trinh giam gia tdc trén.
2. Gia thiét binh hoan toan cach nhiét va nhiét 6 khi thay ddi rat nho trong qua trinh giam
gia toc. Biét nhiét do ban dau cua khoi khi 1a T. Tim d6 bién thién nhiét do cua khdi khi trong
qua trinh trén.



Cau 3. (3,5 diém)

Mot tu dién tru dai L, ban kinh cac ban tu tuong ung larva R. Khong
gian glua hai ban tu duoc 1ap day boi hai 10p dién méi cung, cung chiéu
day, c6 hang s6 dién moi tuong tng 14 &, va &, (Hinh 3). L6p dién mdi g
c6 thé kéo duoc ra khoi ty dién. Tu dién dwoc ndi voi hai cyc clia nguon
dién c6 hiéu dién thé U khong doi.

O thoi diém t = 0, 16p dién mdi &; bit dau dugc kéo ra khoi ty dién véi
tbc do khong doi v. Gia thiét dién truong chi tap trung trong khong gian giita hai ban ty, bo qua moi

2R

Hinh 3

L
ma sat. Xét trong khoang 0 <t <— hay:
v

1. Viét biéu thire dién dung ctia tu theo thoi gian t.
2. Tinh lyc dién tac dung 1€n 16p dién moéi & ¢ thoi diém t.
3. Xac dinh cuong do va chiéu dong dién qua ngudn.

Cau 4. (4,5 diém)

Cho mét thau kinh hoi tu 16m - 11, bang thuy tinh, chiét suét
n = 1,5 nhu Hinh 4. Mat 16m c6 ban kinh R; = 5,5 cm va c¢6 dinh
tai O;. Mat 16i ¢6 ban kinh R, va dinh tai O,. Khoang céach
0,0,= 0,5 cm. Mot diém sang S duoc dit tai diing tim ciia mit
16m va chiéu mét chum tia ¢ gbc mo rdng vao mat thau kinh.

1. Xét chum sang hinh nén xuét phat tir S chiéu vao thau
kinh v&i goc gitra duong sinh va truc hinh non 1a o = 15 Véi gia Hinh 4
tr1t R, = 3 cm, hay xé4c dinh vi tri diém dau va diém cudi cua dai
cac giao diém cua cac phuong tia sang 16 ra khoi thau kinh va truc chinh.

2. Tim gia tri R, sao cho chum tia 16 ra khoi thau kinh 13 mot chum tia déng quy, rong.

Caiu 5. (3,0 diém)

Trong nguyén tir hidrd lac dau co électron chuyén dong tron véi ban kinh quy dao
r=2,12.10"m quanh hat nhan duéi tac dung cua lyc Culdng. Ta chi str dung cac dinh luat vat li cd
dién dé nghién cru chuyén dong cua électron trong nguyén tir. Theo d6, khi électron chuyén dong

fes A s Ao~y VTN A 2ke’ .
voi gia toc a thi nguyén tir s€ birc xa dién tir v6i cong suat P =—— a’ (trong d6 ¢ = 3.10° m/s;

e=16.10"C; k=9. 1097Nm2/C2). Coi gia toc toém’ph?m a cia électron 1a gia tbc hudng tam. Hiy
tinh thoi gian can thiét d¢ ban kinh quy dao giam dén ro = 0,53.10' m va wéc tinh trong thoi gian
do6 électron chuyén dong trén quy dao dugc bao nhiéu vong.

HET
o Thi sinh khong dwoc sw dung tai liéu.
o Giam thi khong giai thich gi thém.




KY THI CHON HQC SINH GIOI QUOC GIA
LOP 12 THPT NAM 2011
Moén: VAT Li
Thoi gian: 180 phit (khdng ké thoi gian giao dé)
Ngay thi thir hai:  12/01/2011
(Dé thi ¢6 02 trang, gdm 04 cau)

BO GIAO DUC VA PAO TAO

PE THI CHINH THU'C

Cau 1. (4,5 diém)
Mot con lac vat li c6 khdi lwong M, khdi tam tai G va ¢ thé quay quanh truc ndm ngang di qua
diém O nam trén con lic. Momen quan tinh cta con lic dbi véi truc quay la I. Biét khoang cach
OG = d. Con lac dugc tha tir vi tri c6 OG hop v&i phuong thang dimg mot goc o = 60° (G phia
dudi O). B6 qua ma sat ¢ truc quay va luc can mdi truong.
1. Tinh d6 16n phan lyc cta truc quay 1én con lic khi OG hop véi phuong
thing dimg mot goc a.
2. Tinh gia t¢ toan phan 16n nhat ciia khdi tim con lic trong qué trinh
dao dong. )
3. Khi con lac dang & vi tri can bang thi chiu tac dung mot xung lugng
X ciia luc F trong thoi gian rt ngan At theo phuong di qua diém A trén tryc
OG (luc F hop voi OG goc B, xem Hinh 1).
a) Xac dinh xung luong cua lyc do truc quay tac dung lén con lic Hinh 1
trong thoi gian tac dung At.
b) Xac dinh goc B va vi tri diém A dé xung luong cia lyc tac dung 1én truc quay bang khong.
Ciu 2. (4,0 diém)
Cho mach dién nhu Hinh 2. Cudn day cé do tu cam L, tu dién c6 dién dung
C, dién trd co gia tri R. Biét dién apgitaMvaNla u,, = Uocoszo)t, Vo1 ® ¢o

thé thay d6i dugc nhung Uy khong ddi. A 1a ampe ké nhiét, cac phan tir trong
mach dugc coi 1a li tuong

1. Tim gié tri » dé thanh phan xoay chiéu cua dong dién qua ampe ké co
bién d6 khong phu thudc vao dién tré R. Xac dinh sb chi cia ampe ké trong
truong hop nay.

3 e . A A 2 o A 1x 5 A < A M L
2. Tim gié tri o dé s6 chi ctia ampe ké 1a nho nhat. Biét ring — > R”.

Céu 3. (4,0 diém) L, L,
‘Cho mét quang h¢ gdm hai thau kinh mong L, va L,
gidng nhau c6 cung tiéu cu f dat dong truc. Trén Hinh 3,

0, va O, la quang tdm cuda hai thau kinh, F2 1a tiéu diém 3 }01 {Oz F

anh cua thau kinh L,. Mot diém sang S dat tai tiéu diém

ctia thdu kinh L. ) Hinh 3
1. Tim khoang cach gitra hai thau kinh sao cho khi VA

mot ban mat song song dong chat, chiét suat n, dat trong

ving gitta S va O; hodc gilta O, va F, theo phuong L L,

vudng goc voi quang truc thi anh cia S qua hé déu & T W T

cung mot vi tri. o _ . o
2. it trong khoang giita hé hai thdu kinh L; va L, S lol bz 102 E,

mot ban mit song song vudng goc véi quang truc dé tao I

thanh mét quang hé¢ méi (Hinh 4). Ban mat song song —

ndy c6 bé day h, chiét suit n thay doi theo quy luat 'h'




n=n,+ky(n,vakla hang s6, k > 0), v6i truc Oy vudng gdc voi quang truc va cit quang truc
cta hé thdu kinh. Bo qua sy thay ddi chiét suit doc theo dudng truyén cua tia sng trong ban mit
song song.

a) Xac dinh vi tri 4anh cua S qua quang h¢.

b) Tur vi tri dong tryc, quay thau kinh L, mét goc ¢ nho, sao cho tryc chinh cua L, van nam
trong mat phang chira Oy va O, (Hinh 4). Xac dinh vi tri méi cua anh.
Ciu 4. (7,5 diém)
L.(2,5 diém) Xit Iy s0 ligu , 7

Mot hon hop gom hai khi acgon (Ar) va hidr6 (H,) c6 khoi luong 8,5 gam, duge chira trong thé

tich Vo=10 dm’ & ap suit po= 10° N/m’. Khi nén doan nhiét khéi khi trén ta dugc cac cap gia tri thé
tich V va ap suat p twong tmg theo bang sb liéu sau:

V (dm) 9,00 8,20 7,40 6,70 6,10
p(10°N/m%) | 1,17 1,35 1,57 1,83 2,11

Biét nguyén tir luong cua acgon 1a 40 g/mol va hidr6 la 1 g/mol. Gia thiét trong qua trinh nén
doan nhiét, khi khong bi phan li. Hay x4c dinh khoi lugng khi Ar va H, trong hon hop.

2. (5,0 diém) Khdo sat dac tinh cua pin quang dién

Pin quang dién c6 cdu tao gdm 16p chuyén tiép p-nva hai Dién cuc trong sudt
dién cyc (Hinh 5). Mot trong hai dién cuc lam bang chét c6
tinh dan dién t6t va anh sang co the xuyén qua. Khi chiéu '\g\ D 4 B
sang thich hop vao 16p chuyén tiép p - n s& xuit hién hiéu
dién thé mot chiéu & hai dién cuc cua pin. A 1 5\
Khao sat pin quang dién nhu 1a mot linh kién dién tu. Néu Hinh 5

gilia hai dién cuc A va B cta pin c6 hiéu dién thé Uap thi
dong dién qua pin c6 dang 1,, =1,(e*"» 1) +1,, voi I dac trung cho thanh phan dong dién sinh ra

do sy chiéu sang vao 16p chuyen tiép (I,=0 khl khong chiéu sang), a va I4 1a cac hé sd dic trung
cho pin (I > 0, a > 0). Gia thiét o va Iy luén khong d6i. Khi pin dugc chiéu sang 6n dinh thi I,

khong d6i va trong trudng hop chiéu sang manh thi ‘I g‘ >1,.
Yéu ciu:
1. Véi pin quang dién khi dugc chiéu sang thich hop va 6n dinh:

a) Tinh dién 4p h¢ mach Uj cua pin theo I, I va o.

b) Mic truc tiép pin voi mot bién tro. Cong sut tiéu thu trén bién tr& dat gia tri cuc dai Py, khi
bién tré c6 dién tré Ry, va dién ap giita hai dau bién tro 13 Uy,

- Viét phuong trinh x4c dinh Uy, theo I, I3 va a.
- Xac dinh Py, theo Ry, I, Ig va a.
2. Cho cac dung cu sau:
- 01 pin quang di¢n;
- 01 ampe ké va 01 von ké mot chiéu déu c6 nhiéu thang do, 01 bién tro;
- 01 nguén dién mot chiéu 6n dinh;
- 01 ngudn sang c6 thé thay d6i dugc cuong do sang trong khoang gia tri rong;
- Gia dd, day noi, khoa K va thiét bi che chin can thiét.

a) V& so db thi nghiém dé khao sat duong dic trung von - ampe cua pin. V& phac dang dudng
d6 thi dic trung von - ampe ciia pin khi pin duoc chiéu sang 6n dinh va chi ra gia tri dong I,, dién
ap U trén dd thi.

b) Trinh bay phuong 4n thi nghiém dé xac dinh cac dai lugng dic trung Iy va a cta pin.

HET
o Thi sinh khong dwoc su dung tai liéu.
o Giam thi khong gidi thich gi thém.




BO GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI QUOC GIA

LOP 12 THPT NAM 2011

PAP AN PE THI CHINH THUC
Mén: VAT Li
Ngay thi thir nhat: 11/01/2011
(Gom 04 trang)

Ciu 1. (4,5 diém)

1.

Do tinh d6i xtmg, ta thdy ngay G nam trén duong thing ding Oy (xem hinh v&) nén chi can tinh toa
dd yg= OG cua vat.

~ ~ X _ 2m O -
Mat d¢ khoi lugng p = g g l’
Xét phan tir dai d?, c6 khéi lugngdm = pd/ = 2—md£ = 2—mdoc A B
R T
Theo cong thic tinh toa do khdi tam :
%
yG=LJ- Rcosazmda=2\/§R.V5y OG:2\/§R y
m 5, T T yis

Chii ¥: ¢6 thé ding phirong phdp nang leong dé tinh OG
Xét vat 2 ¢ vi tri ing vaoi goc léch B. Goi ¢ 1a gbéc ma vat 2 tu quay quanh minh né.

Chon chiéu dwong tit ca cac chuyén dong ngugc chiéu kim dong ho. Luc tic dung 1én vét 2 gom:
trong luc, phan luc, lyc ma sat nghi.

Phuong trinh chuyén dong cia khéi tdm vat 2 xét theo phuong tiép '
tuyén véi quy dao: m,a=F_ —m,gsinf

Vi B nho sinf=~p (rad) > m,(R-r)B"=F  —m,gB (1)
Phuong trinh chuyén dongquay cua khéi tru nho quanh khéi tAm:
m,r’¢"=F_r (2)
Diéu kién lan khong trugt: (R —r)p’ = —r(p' = R-1)p"=-19" (3)
Thay (2) va (3) vao (1) ta dugc: Bp"+—=—— (R B— 4)
N 4 X A A N L. N 2(R - I')
Phuong trinh (4) biéu dién dao dong diéu hoa voi chu ki T =2n
g
T (2) = F,, =m,re"=-m,(R-r)B"=m,(R - No’p= %ngB (5)
BZ
Phan lyc N =m,gcosf} = ng(l—gj (6)
Piéu kién lan khong trugt: || < p voi moi p (7)
‘ . |F, p
Thay (5) va (6) vao (7) tacod | = =f(P) = > p SuVOo<B<B,

N
4 . A n 1 I 1
Bat phuong trinh trén cho nghiém £, < 5 8+———|
[N

Can chu ¥ : dé c6 két qua nay can c6 thém diéu kién gidi han vé By dé sin B, =B, (rad).
Xét tai thoi diém khéi tam vat 1 va vat 3 ¢6 li d6 goc tuong tmg 1 o, 6.

Phuong trinh chuyén dong ciia vat 3 theo phwong tiép tuyén véi hinh tru:
m,RO"=-m,gb (1)



Nghiém la: 0 =0 cosw,t = o,cosm,t, voi o, =, /%

Phuong trinh quay cua G quanh O: m,R’a” = —m, gM—R (2)
Nghiém phuong trinh nay: o = a,cosm,t, voi o, = 2\/13‘% 3)
T

Goc léch cua vét 3 so véi phuong OG la:y = o —0 = 201,05 [%tjcos(%tj

Khi vat3t61 Cthi y=0. Suyra t

min

(1)1 + @,

Ciu 2. (4,5 diém)

1.

Dit truc toa dd Ox doc theo truc binh, chiéu duong cung chiéu chuyén dong cua binh.

Xét mot 16p khi mong khdi lugng dm, chiéu day dx, & cach day binh mot doan x. Trong hé quy
chiéu gan voi Trai Dét, 16p khi nay chuyén dong ciing binh véi gia tdc a va chiu tic dung cia hai lyc
theo phuong Ox 1a px)S va -pix+ax)S

Theo DL II Niuton ta co: [p(x) —p(de)]S =dm.a hay —dp.S=dm.a (1)

Mat khac, phuong trinh trang thai voi 16p khi la p,,Sdx = d—mRT (2)
1)

Tur (1) va (2) tim duoc: p, =P X =Py, (1 =T j 3)

Pé tim p(), ta dung dinh luat bdo toan khéi lugng. Tir (2) va (3) tinh dm, sau do tich phan, tinh dugc:

S S z
m= J‘dm _Po MJ‘ 1M gk = _ PySH L ual
RT RT RT 2RT

0

. mRT mRT pal.
Vay: P = L) suL T oRT
SuL 1 Hak H
2RT

mRT pal pal | mRT pal
P = 1+ 1- = 1- .
SuL 2RT RT SuL 2RT

Xac dinh vi tri khéi tém chét khi:
S 2
o= L= LpP o (Ll gy (1 el
mo RT 2 3RT 2RT 2 12RT

2

Khi gia toc thay d6i mot lwong da, khéi tdm dich chuyén mét khoang dx = — ORT da
Trong hé quy chiéu gén voi vo binh cong nguyén té do lwc quan tinh thuc hién 1én khéi khi 1a
2
O0A =Fdx; =ma j muL = muL a;
1 2RT 32RT
2
Cong do khi thuc hién: A’ =—A = THL .
32RT
2
Ap dung nguyén 1y I NPLH cho ca khéi khi, AU =A = E'Q)—RAT = —%aé
n o2 32RT
272
Dodé, AT=-H1 g2
48R°T



Céu 3. (3,5 diém)

1.

Khi mét ph'?ln 16p dién moi €; véi chiéu dai x dugc rat ra khoi tu dién, phén con lai trong tu dién co
chiéu dai L - x. Luc nay, tu dién c6 thé coi nhu h¢ gom hai tu di€n mac song song.
Tu dién thtr nhat c6 chiéu dai x, c6 16p dién moi 1a khong khi c6 € = 1 va 16p dién moi e;:
2me

C = 0 x = Ax

! R+r 1 2R
+—1In
2r g, R+r

In

Tu dién thtr hai c6 chi€u dai L - x, ¢6 16p dién méi €; va 16p dién moi &;:

2ne,
=T R 1 EOEBLX)
—In +—In
g, 2r & R+r

bién dung twong duong C = C;+C,= Ax+B(L-x) = BL+(A-B)x = BL + (A-B)vt

Vi B > A nén A-B < 0 va dién dung cua tu dién giam dan déu theo thoi gian.

Vi tu dién duoc ndi v6i ngudn nén hiéu dién thé gitta hai ban 1a U khong d6i. Khi 16p dién méi duoc
kéo ra khdi tu dién mdt doan x = vt, ndng lugng cua tu dién thay doi. Cong cua ngoai luc F va cong
ctia ngudn dién bang bién thién nang lugng W cua tu dién Fdx + Udq = dW

Do d6 Fdx :%Ude—qu = —%Uzdc = —%UZ(A—B)dx va F= —%(A—B)Uz

Luc dién Fq trai chiéu véi ngoai lyc F nénF, = %(A —~B)U’ <0.Luyc dién tac dung 1én tam dién moi

huong vao trong long tu dién ‘
Chon chiéu duong ctia dong dién la chiéu dong dién tich dién cho tu dién, ta cé
i= ((11—? = Ud—ic = U(A-B)v <0 tu dién phong dién qua ngudn.

Céu 4. (4,5 diém)

Goi C4, Oy; Gy, Oy 1a tam va dinh ctia cac mat cau tuong ung. Puong théng 0,03 1a truc chinh cua
thiu kinh. Do th4u kinh héi ty nén R; > R, va C; ndm trong khoang C,0,.

Xét mot tia sang bat ky phét ra tir S va 1am véi truc chinh goc .. Do ngudn sang S dat tai tim ciia
mat 1dm nén tia sing nay s& truyén thang dén diém I trén mat cau 16i rdi khuc xa di ra ngoai. Pudng
kéo dai cta tia 16 cét truc chinh tai S*; S’ 14 anh cua S qua thau kinh.

Goiivarla goc tdi va goc khice xa tai I: sinr = n sini. Pat SC,=xva S’C,=vy.

Véi cac thong sb da cho, dé dang ching minh
dugc ring tam gidc SC,l can va i=o. Vi vay,
sint _sinr

theo dinh luat khic xa —— =——=n. P g N
sini  sin o g’
Taco:y=180"-r—@p=a+i-r=20—-r =
Ap dung dinh 1y ham s6 sin cho tam giac S’C, :
_R,sinr  R,sinr nR, B
- . - . _ - . 2 . - . 2
sy sin(2o.—r) SlTliotcos - s.mr cos2a Slfl ¢ COST—1NCoS 20
sina, sina, sina

* Thay o =15° ta tinh dugc r =22,84°, y, =9,35cm

nR,
2—-n
Vay dai diém anh nam trén truc chinh, ¢ bén trai C,, va cé bé rong Ay =y, -y, =0,35cm.

=9cm

* Thay o~ 0° ta tinh duge r~0°,y, =

Lo . ., , sini sin .
D01 véi tam gide SCol ta co: —— = @ v61 a=SI.
X a

sint  sin@

voib=S1= —=—=
y b ysini b

L . ., , Xsintr a nx a
D61 véi tam giac S’Csl ta co: = —
y



) ) a= \/R§ +x” + 2R, Xcos@
Mat khac xét hai tam gidc SCsl va S’Col ta co:

b= \/Rg +x” +2R,ycoso
Tir cac biéu thuc trén ta co:
n’x? RJ+x”+2R,xcos¢

2

y B R: +y” +2R,ycoso

=n’x*(R; +y°) -y (R +x°)+ 2R, xy(n’x — y)cosp = 0

Dé céc tia t6i (goc ¢ khac nhau) déu c6 duong kéo dai ciia tia khic xa déu di qua S’ thi n’x =y
Thay vao phuong trinh trén ta c6 R, = nx

Mit khac C,0, = SO, - SC, =S0,+0,0, - SC, = R, =(R, +0102)L1=3,6cm.
n-+

Céu 5. (3,0 diém)
2 2
Zki a’ta co: aw =—P=- Zki a’ (1)
i 3c dt 3c
Vi électron chuyén dong tron véi ban kinh quy dao r nén chiu luyc hudng tam la lyc Culong. Theo
2 2
phuong trinh DL II Niuton: E, = ke _ m-— (2)

I'2 T

Ning luong toan phéan va gia tdc cuia électron la:
2 2 2 2
W:lmvz—ke =ke ke =_ke 3)
2 r 2r r 2r

St dyng diéu kién P =

a=a, =—-; (4)

ke® dr 2ke’ ( ke? jz — dt 3m’r’¢’

Thay (2),(3),(4) vao (1) tac6: ——=— =————4dr 5
y (2),(3),(4) vao (1) 2 dt 3 P (5)
Véir =R tai thoi diém t = 0. Thoi gian ma tai d6 r = Ry 1a:
R, 3mzc3 m2c3
t=—j

1’1’11'2

. 109
e r’dr = e (R3—R3), thay so tinh dugc: t=107s

Tach: T=2F=2™ M o101 Tr= 28 M T 1531075,
0 e k o' 4de\ k 8

2t
T+T

S6 vong quay trén qui dao cia électron 1a: N = -~10°vong./.

HET




BO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA

LOP 12 THPT NAM 2011

PAP AN PE THI CHINH THU'C
Mén: VAT Li
Ngay thi thi hai: 12/01/2011
(Gém 05 trang)

Ciu 1. (4,5 diém)

1.

Chiéu phuong trinh dong luc hoc Mg + F = Ma 1én cac phuong:
Ox tiép tuyén v6i quy dao khdi tam: Myd = F —Mgsina (1)

Oy trung v6i phuong GO: Mw’d =F, —Mgcosa (2)
Phuong trinh chuyén dong quay Iy = - Mgdsina 3)
Md*

Tu (1) va (3) suy ra: F, =Mg(1—-A)sina, voi A = 4)

2
Dinh luat bao toan nang luong: I% =Mgd(cosa. —cosa,) (5)

Tu (5) va (2) suy ra: F, =Mg [(1 —2A)coso.+2A cos 0c0]
Do d6 F=.F> +F’ = Mg\/[(1—2A)cosa - 2ACOSOLO:|2 +(1-A)’sin’a
Gia toc khbi tam:

a= \/ai +al = \/(cozd)z +(yd)* = g\/4A2(cosoc —cosa,)’ + A’sina’

= gA\/l —8cosa.cosa, +3cos’ a+4cos’ a,

Md?

Khi op=60°co a=g \/2—4cosoc+3cosza

Xét ham f(a) =2 —4cosa +3cos’ o. D& dang thiy ham c6 cyc dai tai oo =0 vé6i £(0) =1 va cuc

Mgd®
T

a. Phan tich xung lugng X, cua luc truc quay tac dung Ién con lic thanh hai thanh phan Xoy, Xox

tiéu ing vé6i cosoL = 2/3. Tai bién f(+60°) = % <l,vayacuycdaikhi a=0vaa_ = \/%

theo phuong thing ding Oy va phuong ngang Ox. ’Ap dung dinh ly bién thién dong lugng va
momen dong lugng véi vy, vy la cdc thanh phan vén toc khoi tam sau va cham:
My, =XsinB+X, ; (1)

o= /XsinpB, véi &= Vgx )

Tu (1) co: X, = XcosP; Xy, =Mvg, —Xsinf= [MTM—I)XsinB 3)

2
Do lon cua X, 1 X, =,/X5, +X5, = X\/(MTM—I) sin’ B+ cos’B

b. Dé truc quay khong chiu tac dong ctia xung lyc X thi can hai diéu kién Xoy=0=>PB= g
va X, =0=X, :0:>£:OA:L
Md

Céu 2. (4,0 diém)

1.

cAr os s & L aia U
Viet lai bi€u thire dién &p: u,,, = U cos’ot = 70(1 +cos2mt)



Thanh phan dién ap khong d6i u, = % tao ra dong dién c6 cuong do I, = ;J_I;

Biéu dién cac thanh phan dién ap xoay chiéu chay qua L, R va C trén gian d6 (xem hinh v&):

Tl gian d6: 12, = I3 + 12 + 2IRICCOS(g+ Ot

Trong do
COS(E-I-([) )——sin L I )

2 T, T R D4
Iy = I, =20CU

VR? + 40’

—

LR

1-8w’LC

Tedo 2 =U?| ————
X {Rz +1240°

+40°C } )

Pé bién d6 thanh phan xoay chiéu khéng phu thudc vao R thi 1-80’LC=0va o=

]
22LC

S6 chi ampe ké 1a gia tri hiéu dung ctia dong

— — 2
dien: 1= =41y =p+ Yo |1, C
2 2 VR® 2L

2. Dé sb chi cia ampe ké 12 nho nhat, thi I, nho nhat

Pit x =(2w)*; tir (1) co ham sb y = {ﬂwzx}(z)

R*+L’x
o —2LC(R*+I’x)-L*(1-2LCx)

Ixc nhé nhatkhiy’=0=vy'= > +C? =

(R*+Lx)

> 2LR?
» 1] [z 2Lr? \/c2+ o K
Giai ra, tim dugc X =—|,/[—5+———-R"|. Viy o=
L|VC C 2L

Céu 3.(4,0 diém)
1. Khi chua dit ban mit song song, anh cua S nam tai E

’
P, A

S"

}:U)
S
~
&

]
-

T
X,
H7
+
m -

2
w
v

S Gl
N

()1 d > ()2
/

* Khi dét ban mdt song song phia sau thau kinh L,

Anh S” ctia S qua quang hé bi dich di mot doan a = h(l —lj theo duong truyén tia sang va do d6
n
cich L 1a d) = f +a tir d6 tinh duoc d, = DL (1)
a




* Khi dt ban mdt song song phia truée thau kinh L;
So d0 tao anh :

d
S —» Banmong—»S'—» L, —»S"—> L,—»S"

Co dlzf_ajdi= dlf :_(f—a)f (2)
d —f a
Tu (1) va(2)suyra £ =d, +d| _(Era)f (f-a)f .
a a

2. a) Xét chum tia rat hep, gi6i han boi hai tia sing song song ¢ dd cao y vay +
dy, céc tia 16 ra khoi ban mat bi 1éch goc a so véi tia téi. Su thay doi chiét

suét chi c6 thé bo qua néu dudng truyén ciia mdi tia trong ban mat gan nhu
N \ A A r r: 5 - ) 1 ) . \ Cj
thang va gan nhu vuong goc voi ban mat. Do dé quang trinh cua tia AC la:
D
h(n, +k(y+dy)) B oL

va cua tia BD 1a: h(n, +ky)+dysina

\4

Quang trinh cua hai tia gitta hai mat dau séng AB va CD bang nhau:

h(n0 +k(y+dy))= h(n0 +ky)+dysina .

Tur d6 suy ra: sina =kh khong phu thudc vao y nén chum sang qua ban mat 1a chum song song

1éch so voi quang truc mét géc a, vi vay chum tia qua thau kinh L, hoi tu tai di€ém S” nam trén
khf

V1-k*h?

Tur gia thiét, co thé suy ra kh << 1, do d6 c6 thé lam gan dung S"F, = khf .

b) Diém anh S” ludn nam tai giao diém giira tia sing 0,S” qua quang tim va tiéu dién anh ctia

thau kinh L. Khi truc chinh cua thiu kinh L, 1éch di gbc ¢, tiéu dién anh cua L, ciing quay di goc

[0}

tiéu dién va céach tiéu diém la: S"F, =ftana =

. A . . f
Vay S’ nam trén O,S” va cach O, mot doanO,S"' = —
cos(p-a.)
A
% P \F
’,’/ \ 2
S ()1 Pid ()2 \
v . <
Ciu 4.(7,5 diém)
1. Xu 1y s6 ligu (2,5 diem)
Goi h¢ sO nén doan nhiét ctia hon hgp khi la y. o
Phuong trinh biéu dién qua trinh doan nhiét: 070 y=15%
V 0.60
pVi=p,V/ = In (3} —yIn [—OJ 2o
Po v g
Tur bang s0 li€u thuc nghiém, xr 1y va dung duong do thi 020
" x . \/ ) ) 0.10
biéu dién quan hé In (Lj theo In (—Oj , xac dinh duoc S e AN
Po Vv In(Vy/V)

y=153.



G _CGy+R
CV CV
Trong 1 mol hon hop khi, goi n,la s6 mol khi Ar, n,la s6 mol khi H,

=1,53 = C, =1,89R

3 5 :
Ta co: ERn1 +5Rn2 =1,89R véi n, +n, =1 = n, =0,61 va n, =0,39mol

Khoi lwong mol ciia hdn hop 13w =40n, +2n, = 25,2 g/mol
Vay trong 8,5g hon hop khi c6 8,24 g Arva 0,26 g H,.

2. Phuong 4n thi nghiém (5,0 diém)

1.

a) Xac dinh dién 4p U
Khi chiéu sdng va hé mach, dong I = 0. Dién 4p sinh ra trén hai cuc cua pin chinh 14 thé hd mach
U

alU 1 I
I[=1,(e “—1)+Ig=0:>U0=—ln(l——gJ (1)

o d

b) Viét phuong trinh xac dinh Uy, va tinh P, theo Ry,.
* Khi mic hai cuc cua pin véi dién trd R va chiéu sang, dong qua pin va dong qua R c6 do 16n
béng nhau. Hiéu dién thé U gitra hai cuc cua pin béng hiéu dién thé gitra hai dau dién tro.
Cong suét tiéu thy trén R 1a P =UL=UI[ ("’ =)+, |.

Cong suat cuc dai tmg véi U = Uy, khi P'(U_)=0.

I
Suyra I, [ (e" ~1)+1,+ U, e |=0.Do d6 (1+aU,)e" =1 —I—g 2)
d

* X4c dinh cong suét cuc dai theo gia tri tré Ry,

<\ ’ aU Id - Ig
Tr(2)taco e " =—— 3)

[,d+alU,)

. Ap A £ 3iA 2 Um [+18)

Dinh luat Om véi dién tro R [=1,(e"" -D+I, 4)

oU (I -1 oR (I —-1.)-1
Tur (3) va (4) suy ra Um: m(g d):>Um: m(g )
R (1+aU,) a.

2 2
, > (aR. (I, -1,)-1
Cong suat cyc dai Pm=Em=( (G ~1) ) =(,/Rm(1g—ld)— 1 J

OLZRm og\/Rim

a) Pac trung von-ampe cua pin.
V& phéac dang do thi von - ampe (xem hinh v&)
Chi ra dugc gia tri U va I, 1a giao cua duong dac trung véi truc hoanh va tryc tung

Chiéu san Chiéu sang
mmg bl It
B A B Chiéu sang
] ) ] ()
(N
\% \J
= @ @
R >
Z E / Uy Uas

Phan cuc thuan Phan cuc nguoc



b)Trinh bay phuong an thi nghiém xac dinh cac gia tri déc trung I va o cua pin
* Co s0 ly thuyét:

. I
Dién ap ho mach khi chiéu sang: U, = lln(l ——gj. IM'W_
Chiéu sang manh: ‘I ‘ >>1, @
Suy raU, lln—l——l I, \ —inl, = Aln|L,[+B <
y - I - - K

Nhu vy dé tim o va Id ta can v& du:qc dd thi U,=U, g) . Do thi nay duoc dung béng viéc thay

d6i cuong do chiéu sang dé nhan cac cap gia tri I, va Uy twong tng.
Xac dinh Uy bang viéc do thé hé mach va I, 1a dong ngan mach khi no61 tat hai cuc cua pin.

* Tién hanh thi nghiém: Sir dung ché d6 chiéu sang manh

- Chleu sang vao bé mat pin, dung von ké do hiéu dién thé ho mach, U,
- Néi tat hai cyc pin théng qua ampe ké, doc chi s6 dong twong vmg I,

- Lap lai céc thao tac trén v6i cac cuong do chiéu sang khac nhau

Ghi s6 liéu vio bang: U4
Lan do Uo I,
T e P Y e—
2 | i | i | g }
300 | i | e | T2 _L e _L__
* Xir 1y s6 liéu: Dung db thi biéu dién méi quan h¢ Uy theo Inl, Lol

Tir 46 nghiéng ciia dudng biéu dién trén do thi suy ra A = 1/0 = tang = 0. = cot@
g e : . 1

Tur diém cdt ngoai suy cua dudng véi truc Inly suy ra: B=——Inl, = I, =e**./.
o

HET




KY THI CHON HQC SINH GIOI QUOC GIA THPT
NAM 2012

BO GIAO DUC VA PAO TAO

PE THI CHINH THUC Mén: VAT Li

Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi thir nhat: 11/01/2012
(D¢ thi c6 02 trang, gdm 05 cau)

Cau 1. (4,5 diém) m,
Trén mot mat phang nghiéng goc a so vdi mdt nam ngang, )
nguoi ta dat mot chiéc ném c6 goc ném la B, khoi luong m; va mot >

qua clu dic d@)ng chét, khdi luong m,, ban kinh R (Hinh 1). Tha
cho hé chuyén dong va chi khao sat cac qua trinh khi ném con
trugt trén mat phang nghiéng. Biét gia tdc roi tu do 14 g.
1. Xét a = B, m, > m,. Xac dinh gia tdc twong ddi cia qua o

cau so v6i ném khi qua cau con chuyén dong trén ném trong cac

a) Bo qua moi ma sat.

b) Qua ciu lan khong truot trén ném va ném trugt khong ma sat trén miat phang nghiéng. Bo qua
ma sat lan.

2. Xét B =20 = 60", m; = my. Trong qué trinh chuyén dong cua qua cau va ném, qua cau lin
khong truot trén ném va ném truot khong ma sat trén mat phang nghiéng. Xac dinh gia téc ctia ném
khi qua cau con lan trén ném.

3. Sau khi qua cau roi ném, qua cau dugc gitt lai con ném trugt vao ving cé hé sé ma sat p = k.s
v6i s 12 quing duong ném truot duge ké tir khi ném bat du lot hoan toan vao trong ving do, k 1a
mdt hang s6 duong. Sau khi di duge quing dudng s bang Sy thi ném ding lai. Tinh thoi gian © dé
ném di dugc quang duong So.

Cau 2. (4,0 diém)

Mot mol khi 1i twdng ludng nguyén tur thuc hi€n chu  p A
trinh ABCDA trén gian do p-V gdm céc qua trinh doan  pa {------
nhiét AB, dang nhiét BC, dang nhiét DA va qué trinh CD |
c6 ap sudt ti 1& thuan véi thé tich (Hinh 2). Biét nhiét do
tuyét ddi trong qua trinh DA gip d6i nhiét do tuyét dbi
trong qua trinh BC. Cho pc = 4.10°0 N/m’, pc C’/
Ve=Va=5dm’. \

1. Xéc dinh céc thong sb trang théi pa, ps, Vs, Vb, Pp.

2. Goi E la giao diém ctia duong AB va CD. Tinh
cong cua chu trinh EBCE. Pe | 5 B;

Va Vp Vs \Y

Cau 3. (4,0 diém) Hinh 2.

es)

Gia sir trong khong gian ¢6 mot tir truong c6 tinh dbi ximg tru véi truc d6i xtmg 1a A. Cam ting
tir tai mot diém cach truc A mot khoang r co phuong gan nhu song song véi truc A va ¢6 do 16n 1a
B() =2+
r

Mot hat c6 khdi lwong m, dién tich q (q > 0) chuyén dong trén mot mit phang vudng goc véi
truc A. Bo qua tac dung cia cac luc khac so véi luc tir. Luc ddu hat chuyén dong tron déu trén quy
dao c6 ban kinh R vé4i tAm O nam trén truc A.

1. Xac dinh toc d6 dai va téc do goc cua hat.

2. Khi dang chuyén dong tron déu trén quy dao ban kinh R néi trén, hat bi mdt ngoai luc tac

(n= % va A 12 mot hang s6 duong).



dung trong thoi gian ngin lam hat dich chuyén mot doan nho xo theo phuong ban kinh (x, <R).
Biét ring sau d6 hat dao dong tudn hoan theo phuong ban kinh di qua hat. Tim chu ki cua dao
dong nay.

3. Gia thiét ban dau hat & diém M cach truc A mot khoang R; va ¢ van toc hudng theo phuong
ban kinh ra xa truc. Biét rang trong qua trinh chuyén dong, khoang cach cuc dai tir hat ti truc A 1a
R». Tinh vén tdc ban dau cua hat.

Cau 4. (4,0 diém)

Mot ngudn sang diém nam trong chat l6ng va cach mat chat long mot khoang H. Mgt ngudi dat
mit trong khong khi phia trén mat chat long dé quan sat anh ciia nguon sang.

1. Gia thiét chat 1ong 1a dong chat va c6 chiét suat n = 1,5. Tinh khoang cach tir anh clia nguon
sang dén mat chat 10ng trong cac trudng hop sau:

a) Mit nhin ngu(‘A)n sang theo phuwong vudng goc voi mat chét long.

b) Mit nhin nguon sang theo phuong hop v6i mat chit long mot goc o = 60°.

2. Gia thiét chiét suit ctia chat 1ong chi thay doi theo phuwong vudng géc v6i mit chit 1ong theo

quy luat n=,/2 +% v6i y 1a khoang cach tir diém dang xét dén mit chat 1ong. Biét tia sang truyén
tir ngudn sang 16 ra khoi mat chit long di t6i mat theo phuong hop véi mat chat 1ong mot goc
a = 60°. Hoi tia nay 16 ra ¢ diém cach ngudn sang mot khoang bao nhiéu theo phuwong nim ngang?

Cau 5. (3,5 diém)

Trén mot xe 6t6 cach nguoi quan sat khoang cach la s, ngudi ta dat mot ngubn phat am voi tan
s6 khong ddi fy = 600 Hz. Cho xe chay nhanh din déu véi gia tdc a = 3 m/s* hudng lai gin ngudi
quan sat. O vi tri nguoi quan sat nguoi ta dat mot may thu am. Tan s6 am thu duoc theo thoi gian t
ké tir thoi diém xe bat dau chuyén dong (chon lam mdc thoi gian tng véi t = 0) dugc cho trong
bang sau:

t(s) 3 6 9 12 15
f (Hz) 608 626 645 666 690

1. Gia thiét trong thoi gian truyén am tir xe dén nguoi quan sat, van toc cua xe thay doi khong
dang ké. Can cur vao bang so liéu thu duoc ¢ trén hay xac dinh van toc truyén am v,

2. Khong bo qua sy thay do6i van toc cua xe trong thoi gian truyén am tur xe dén nguoi quan
sat, can clr vao bang so li¢u thu dugc ¢ trén hay xac dinh van toc truyén am v, va khoang cach s
ban dau.

HET
o Thi sinh khong dwoc sw dung tai liéu.
o Giam thi khong giai thich gi thém.




KY THI CHON HQC SINH GIOI QUOC GIA THPT
NAM 2012

BO GIAO DUC VA PAO TAO

PE THI CHINH THUC Mon: VAT Li

Thoi gian: 180 phit (khéng ké thoi gian giao dé)
Ngay thi thir hai:  12/01/2012
(Dé thi ¢6 02 trang, gdm 05 ciu)

Cau 1. (4,5 diem)

Cho mot vanh try mong déu, déng chét, ban kinh R va co6 khéi luong M.
Trong long vanh tru c6 gin ¢d dinh & A mot qua cau nho (ban kinh rat nho
so v6i R), khdi luong m. Biét A nam trong mat phang ma mit phing nay
vuong goc voi tryc va di qua khéi tam C cua vanh try. Nguoi ta dat vanh tru
trén mat phang nam ngang. Biét gia toc roi ty do 14 g.

1. Gia thiét khong c6 ma sat giita vanh tru va mat phang. Déy vanh tru
sao cho AC nghiéng mét goc oy (o < 90°) so véi phuong thing dimg roi
budng ra cho hé chuyén dong v&i van tc ban dau bang khong (Hinh 1a).

a) Tinh dong nang cuc dai cia hé.

b) Viét phuong trinh quy dao ctia A trong hé quy chiéu gin voi mit dat.

¢) Xac dinh tdc d6 goc cua ban kinh AC khi AC léch goc o (o < o) S0
v&i phuong thang ding.

2. Gia thlet c6 ma sat gitra vanh va mat nam ngang. Khi vanh dang dimg
yén trén mit nim ngang, tic dung mét xung lyc trong thoi gian rat ngan 1én
Vanh sao cho truc ctia vanh c6 vén tdc v, theo phuong ngang (Hinh 1b). Biét
rang sau d6 vanh lin khong truot. Bo qua ma sat 1an. Goi B 1a goc hop boi
AC va phuong thang dtng. Tinh van toc khéi tim C ctia vanh theo B va tim Hinh 1b.
diéu kién vé v, dé trong qua trinh chuyén dong vanh khong bi nhay 1én.

Céu 2. (4,0 diém)

Mot qua cau c6 thé tich V khong d6i dit trong khong khi gan sat mat dat, noi co ap sudt po, nhiét
do To. Cot gia tc trong truong 1a g khong ddi va khong khi 1a khi 1y tuong.

1. Cho khéi lugng mol ctia khong khi 14 p.

a) Tinh lyc ddy Acsimét ciia khong khi tic dung 1én qua cau.

b) Khi dwa qua cdu lén cao, tim quy luat bién ddi cta luc ddy noi trén theo do cao z so v6i mat dat
néu nhiét do khi quyén 6docaozla T=T,—az voiala mot héng ) duong.

2. Gilr qua cdu & mot vi tri ¢ dinh. Néu d6 4m cua khong khi tang thém 10%, ap suét va nhiét do
ctia khong khi 4m trong ving dat qua cau khong doi thi luc day Acsimét tac dung 1én qua cau ting hay
giam mot lugng béng bao nhiéu? Biét khéi luong riéng cia hoi nudc bao hoa & nhiét do da cho 1a A,
khéi lwong mol cua khong khi kho 14 pug =29 g/mol va ctia hoi nuée 13 pp, =18 g/mol.

Céu 3. (4,0 diém)

Cho mach dién ¢6 so dd nhu Hinh 2. Nguén dién c6 suat dién R

LR, M

dong &, dién tro trong khong dang ké, cudn day c6 dién tré R, d6 tu
cam L. Cho R; =R, =R. Goi gia tri cua céc bién trd 1a Rs.

1. Bong khoa K. Tinh cuong d6 dong dién qua cudn day va qua A
R, ¢ thoi diém ngay sau khi K dong va khi dong dién chay qua cac N

phén tif trong mach da 6n dinh. ¢ K
2. Thay do6i Rj r6i sau d6 dong K, khi cac dong dién chay qua 4"

céc doan mach ¢6 cudng do on dinh thi ngdt khoa K. Hinh 2.
a) Chon thoi diém t = 0 ltc ngat K. Tim biéu thirc cuong d§ dong dién chay qua cudn day theo thoi
gian t.




b) Tim gia trj cia R; sao cho tong dién luong chay qua R, sau khi ngit K c6 gia tri cuc dai.
Ap dungsé €=6V;R=2Q; L =0,64 H.

Cau 4. (3,5 diém)

Trong loai may anh c6 vt kinh ¢6 dinh, khoang cach tir vat kinh dén man ghi anh 1a khong thay
ddi duge va 16m hon tiéu cu cua thau kinh. Anh trén man ghi anh duoc coi 1a 16 nét néu anh ctia mot
diém 1a mot hinh tron c6 dudng kinh nho hon hodc bing 8. Goi dudng kinh dudng ria cua vat kinh 1a D
va tiéu cy cuand la f.

1. Biét may chup duoc vat cach vat kinh mot khoang tir x t6i vo cung. Tinh x theo D, f, 3.

2. Xét mdt may anh s6 thudc loai trén c6 “dd phan giai” 10,1 Megapixels, vat kinh co ti€u cu

2 . D1 o . U S s
6,1 mm va c6 khau do ti doi T = 28 May anh nay cho anh rd nét cia nhitng vat nam cach may tu

x; (m) dén vo cuc. Mot may anh thtr hai cung loai ¢6 “d6 phan giai” 5,1 Megapixels, vat kinh c6 tiéu
cu 5,0 mm va c6 cung khau do ti dbi 1:28. Mdy anh ndy cho anh rd nét ctia nhitng vat ndm cach may tir
x> (m) dén vo cuc.

Cho biét man ghi anh cta hai may trén c6 cung kich thuéc. Man ghi anh 13 tim phang nho c6 chira
rat nhidu phan tir nhay sang dugc phan bd déu trén bé mat. Mdi phan tir nhay sang goi 1a mot pixel
(diém anh). 1 Megapixels = 10° pixel. “D¢ phan giai” 1a sé pixel trén man ghi anh. Tinh x, theo x;.

Céu 5. (4,0 diém)

Mot cach gan dung nguoi ta coi mat dat 1a mot mat dan dién tot. O gan ./"ﬂy\
bé mit Trai Dat co6 mot dién truong huéng xudng miat dat theo phuong \(___.—l:_>—"

vudng goc voi mat dat. =

De do cuong d6 dién truong E gan bé mat Trai Dat nguoi ta st dung e —— | ——r’

co cdu co khi bao gém hai tim kim loai phang duogc cit thanh dang canh

quat giéng hét nhau (Hinh 3a). Mdi canh c6 dién tich chiém 1/8 ving dién =

tich tao boi hai duong tron ddng tdm ban kinh R, va R, (Hinh 3b). Hai tam Hinh 3a.

duoc dat dong truc, tam trén co thé quay khi quay tryc, tam dudi dugc gilr

ding yén doc 1ap voi truc quay cua tam trén va cach dién so voi tim trén.

Trong thyc té khoang cach giita hai tim kim loai 1 nho.

Cho cac dung cu sau:

- Co chu co khi gém hai tAim kim loai nhu trén v61 Ry =8 cm va Ry =2 cm;

- 01 moto dién mét chiéu, c6 tde do quay 3000 vong / phut khi duoc cép dién
ap 9 V;

- 01 nguén dién mot chidu 9 V;

- Mot hop kin gdm ty dién c6 dién dung C = 0,01 pF va hop dién tré c6 thé
dat gia tri tir 200 kQ dén 30 MQ duoc mic song song nhu Hinh 4; Hinh 3b.

- 01 dao dong ky dién tir;

- Dﬁ}{ ndi, hé théng gia do, gia treo, thiét bi che chan, ngét dién can thiét.

fu S I

Yéu cau: ’ i ) , o ] @
1. Khi dat co cau co khi ¢ trén bé mat Trai Dat nhu hinh 3a, tam trén noi i !

dat va dugc quay v6i toe do goc . Viét bidu thirc md ta sy thay doi dién tich 6 37 f Y
bé mat tam dudi theo ® va thoi gian t (chon moc thoi gian t = 0 1a thoi diém tdm oo Hinh 4. -

trén che hoan toan tim dudi). Hay dua ra biéu thirc xac dinh d6 16n dién tich 16n
nhét xuit hién trén tAm dudi.
2. V& so d6 thi nghiém va néu cac budc tién hanh dé xac dinh do 16n dién tich 16n nhat xuat hién
trén tAm dudi, tir 46 suy ra cuong do dién truong gan bé mit Trai Dat.
HET
o Thi sinh khong dwoc swr dung tai liéu.
e Giam thi khong gidi thich gi thém.
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(Hudng dan chdm gom 04 trang)

I. Hwéng din chung

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

2. Néu c6 cau nao, y ndo ma thi sinh cd céch tra loi khac so voi dap an nhung van dang thi van cho

diém tdi da cua cau, y d6 theo thang diém.
3. Can bo cham thi khdng quy tron diém bai thi.

IL. Pap 4n - thang diém

Cau

Noi dung

Cau 1 (4,5 diém)

Bo6 qua khoi lugng ctia qua cau nén gia toc cia ném laa, =gsina N,

a) Theo phuong song song mit ném co thanh phan luc quéan tinh giy ra
gia toc cho qua cau la Fy.cosa nén gia toc tuong doi cua qua cau so voi

a~ by th 1 -
ném la ad, =—=a,60sa =—gsIn 20
m, 2

I:msn'R = % mszy = %mzam = I:msn (**)

Tu (*)(**) tinh duogc: a,, = gg sin a.coso = %g sin 2a.

Xét chuyén dong ctia ném trong hé quy chiéu dat
m,gsina+N,sinB—F  cosB=m,a, (1)

Xét chuyén dong cua qua cau trong HQC gin v6i ném

Theo O’x2: m,gsin(—a)+m,a,.cosp—F,, =m,a, (2)

Theo O’y2: N, +m,a,.sinff—m,g.cos(B—a)=0 (3)

Phuong trinh DL II Niuton cho chuyén dong quay

F_R =§m2R2y =§m2R2 % - %mza21 “F_

N, =N, (5)
£ 0. 0. , 11
Thay s6 vo1 e =30";=60"; m, =m, tinh duogc al=ﬁg

Khi ném trugt trén mat phang nghiéng, theo phuong doc mit phang nghiéng, Phuong trinh
DL II Niuton: mgsina—F, =m,x"= m,gsin o —km,gxcosa. = m,x"
tana

X"+ kxgcosa—gsina =0 Pat X=x- ta duoc X"+ kgcosaX =0

Nhu vay ném truot dudi tac dung ctia hop luc theo phuong doc mit phang nghiéng 13 luc gia
dan héi véi o= /gk.coso. , chu ki T, bién do A.

anao

. ’ A M ” A ’ A t ’ . . , A z
Vi tri can bang cuaném c6 toa d) X=0= X, = trong d6 chon x = 0 tai vi tri ném bat

dau lot han vao ving c6 p = ks.




Noi dung

Quang duong vat di duge Sy = A+ X,

(X . tana
arcsin| 2% T+ 2arcsin| —————
o 2 an s Ay A kS, —tana
thoi gian chuyén dong cua ném lat=—+ =

® 2\Jkgcosa
CAu 2 (4,0 diém)
1. | Xéttrang thai A va C, ¢c6 Va = V¢ nén Pa _ Ta_ L =2=p, =2p. =8.10° (N/m?)
Pe Tc T
v,)© T 7 :
Xét qua trinh AB:| =B | =_A =2 v6i y=— tinh duoc V, =22V, =28.10°(m°)
V, T, 5
Xét quéa trinh dang nhiét BC:
5
P.V, =p.V. =RT, = p, = ps/ ~22.4.10° =0,71.10°( N/m?)
p.V. 4 1;)5 5.10° 1A
PV =RT, =T = CR £ = 8,.3.1 =241(K)
Xét qua trinh dang nhiét DA: p,V, =RT, = p, = D
‘ : CAC
Xét qua trinh CD: Vi do thi 12 duong thang di qua Pof——y
gbc toa do nén p=kV véi k= f/—c =8.10" (N.m™)
.
Vay py, =kV, (2) Ps [/ - B
RT VA VD VB V
Tu (1) va (2) tinh dugc V, ‘/ ,/ ~7.10° (m®)
p, =KV, =5,7.10°( N/m?)
2. | Elagiao diém cta CD va AB, tai d6 c6
Y Y
p. =KV, = pAV vt =PaVa v _6,7.109m:p. =KV, =5,3.10°(N/m?)
k
E
v,) T v, ) 5 s
ZA | =_ET. =T, 2| thays tinhduge T. =481,34. —— | =429(K)
V, A V, 6,67
Qué trinh EB: A, =AU, = R(Tl ~Te) _8,31.(240, 677 428,99 _ 3911,310))
Y 1— -
5
Quatrinh BC: A, =RT, In =RT, In—2~ Va =8,31.240,67.In2 : =-3465,68(J)
VB VB
Quatrinh CE: A = %(pC +pe ) (Ve — V)= %(4 00+5,34)(6,67-5).10° = 779,89 (J)
Cong cua chu trinh la: A = Agg + Agc + Ace = 3911,31-3465,68+779,89~1226(J)
Cau 3 (4,0 diém)
1. | Goi van tdc cua hat 13 vo va tée do gbc 1a .

Lyc Lorentz: F =qv,B=qw,RB=qo,R % =(qo,AR* "dong vai tro lyc huéng tdm nén

Aq _ Aq
mRn mR2/3

F =qw,AR"™" =mw’R = o, =




Cau N¢i dung
Van tbe ban diu cia hat mang dién 14 v, = o,R = 3 R = 2 grn - Ad pus
mR m m
. : R" 1
2. | Khi hat 1éch mot khoang x khoi vi tri can bang, B = A = Mo, —(-n 1)
(R+x)" qg R R
Vi X, <R ta coi luc tir van hudéng vé O, mémen dong lugng dugce bao toan:
mo(R +X)° = mMo,R? nén o=, (1—2%)
m
Luctr F =qvB= qa)o(l—%()(R +X) % (1—%) =mag (R—(n+1)x)
Chon hé quy chiéu chuyén dong quay véi o ta co
2
F,=mo’(R+X)= m(mo (1—%)) (R +X) =mo; (R -3x)
Luc Lorentz hudng vé tdm con luc quéan tinh hudng ra xa tdm, ta c6 phuong trinh:
mx"=-F_+F, =-mo; (R-(n+1)x)+mo;(R-3x) = x"-o(2—-n)x =0
P . 2 my/3ni/R?
Hat dao dong vdi tan sO goc o,y = myv2—Nn = 20, cchuki T=<1= L
V3 Wgq qA
3. | Momen lyc Lorentz 1a M. =Frsinf3 =qvBrsinf3 =qvBrsin = (jj—lt'
Suy ra dL =qvBrsinfdt=qgBrdr=q %dr vi vsinfdt =dr
r
L, R, 2-n R A RZ—n _ R2—n
JszJq%dr:vazqur o GA (R3" =R )nén v= AR )
0 a ' 2-n |R;, 2-n mR,(2—-n)
Cau 4 (4,0 diém)
an_H_2H
n 3 ) )
b) V€ hai tia SB va SA dén mdt thoang v&i cac goc 1 va i+ di (di rat nho) 16 ra véi goc toi r =
90°- o var+dr. Puong kéo dai ciia hai tia 16 cit nhau ¢ S
e . di 1cosr
Tu nsini=sinr = ncosidi=cosrdr= —=———
dr ncosi
1. | AB=2C _ 1 spgi- 1 gi h
COSsl  CcosI COS™ 1
.S
Tuong ty AB = ———dr. Do d6 h2 dr = H2_d|
cos™ r cos  r Ccos™ 1
3
h=D 00T i i —90%0 = 30
n Ccos’i
r= SN L o 292
n b
Dodo h=H22 120 86H. o yi
279\ 3
Chia mo6i truong thanh nhi€u 16p mong bang cac mat phang vudng goc Oy, bé day dy. Dat
2. | goc toa do tai diém tia sdng 16 ra. Tai diém xét M ¢6 toa dd (x,y), tia sang hop vai Oy mdt géc

1.
cosa

Tai diém 16, goc khic xa 1a 90%a, ta cé nsini=sin(90° —a) = cosa. = sini=-——
n




Cau Noi dung
dx sini cos o . cosady 't cosady
d—ta \/ _2_:\/2 - nenx=J.\/7—
y 1-sin”i n°—cos‘a n?—cos’ /2 cos? OH*
H
X = 2HcosaL, f2—c052a+% — 2Hcosa(+/3—cos?a, — /2 — cos?ar)
0
Thay o = 60° ta co x =%(Jﬁ—\ﬁ) ~0,34H.
Cau 5 (3,5 diém)
. ; sz v %
1. | Sau thoi gian t xe c6 van toc v =at, luc nay tan so thu dugc la f =f, ——=f, —2
vV, -V v, —at
.11 a X 1 1 , \ 2 L
do do T :f—(l——t) ,dothiY = R theo X =t c6 dang duong thang Y = AX + B vdi
0 a
A= : tir 40 nghiéng xac dinh duoc va: v, =309 (m/s).
OVa
t(s) f (Hz) 1/f (x10°s) 170
3 608 1,64 1.65 -
6 626 1,60 160 A
9 645 1,55 S 1551
1.50 -
12 666 1,50 > 145 -
15 690 1,45 1.40
1.35 — .
at? 0 3 6 9 12at2LS 18 21
2. | Téi thoi diém t; xe di dugc quiang duong 1a 7 va cach ngudn thu la x ¥@- =L
oz . . N . s . X 2s—at’
Van toc xe la v =at, ; Thoi gian truyén am tr xe dén nguon thu la At, = — = 5
Va Va

Nhu vay tinh tir thoi diém bét dau xe chuyén dong thi ¢ thoi diém t & ngudn thu 4m tng véi
xe ¢6 van toc v ta co

2s—at> a V. —./V2+2as—2av.t
1:>Etf—vat1+(s—vat)=0:>tl: 2 \/ 2
a

t=t +At, =t +

a
dodé v=v, —\/vj +2as—2av,t
Tén s6 f thu duogc la

2 2
gt
V-V \/v§+2as—2avat f fo Va fo) v,

2 2 2
DatY:(l] va X=t; A=— 1 E;B= 1 1+2—a2S thitacd Y = AX+B
f 0 Va fO Va
Dung dd thi Y theo X ta xac dinh dugc v, vas. 2.90
2.70
t (S) f(Hz) 1/f2(10°%°) _ ;28 ]
608 2,71 ) 510
6 626 255 ” 190 1
9 645 2,40 1.70 -
12 666 2,25 - 0 3 e; 9 1I2 1I5 1I8 21
15 690 2,10 X (s)

Xéc dinh dugc v, =334 m/s; s=505m
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I. Hwéng din chung

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

2. Néu c6 cau nao, y ndo ma thi sinh cd céch tra loi khac so voi dap an nhung van dang thi van cho
diém t6i da cua cau, y d6 theo thang diém.

3. Can bo cham thi khdng quy tron diém bai thi.
IL. Pap 4n - thang diém

Y Néi dung

Cau 1 (4,5 diém)

1. | a) Pong ning cuc dai cta hé bing thé ning cuc dai: W =mgR(1—- cosa.,)
mR

M+m
G dimg yén theo phuong ngang. Chon h¢ truc Oxy ¢6 dinh nhu hinh vé,

b) Khéi tim G ctia hé nam trén AC cach C 1a GC =

trong d6 Oy qua G. X, =AGsina = MMR sina,; y, =R(1—cosa)
+m

c |
IH
pat AG= MR _4X 4 Ly ?) _1 o
M+m d R AQ | ! R
Quy dao la mot doan cua elip c6 hai ban tryc lad va R. o)

Ghi cha: Néu khong chon truc Oy qua khéi tim G, can dua ra phuong trinh quy dao phu hop

¢) Vén toc cia C co phuong nam ngang, cua G c6 phuong thang dimg. Tir C va G ké céc du:ong
thang vudng goc voi véc to van tde ta xac dinh duoc truc quay tirc thoi 1a H song song véi truc
cta vanh.

2 2 2
IG:m( MR j +MR2+M( mR j _M*+2Mm o,

M+m M+m M+m

R2

mRsina ) M?+2Mm+m?sin? o
M+m M+m

(¥ :IG+(M+m)(

< A )
Co nang bao toan nén: mgR(cosa —cosa,) =1, Y

Suy ra: o= 2m(2M + m)g(cos;x _—(;os%)
(M*+2Mm+m°sin“a)R
2. | Momen quén tinh ciia hé ddi vai tiép diém B la:
= (MR? + MR? + 2mR?(1-cosB)) = 2(M +m—mcosp)R?
2

Lic d4u hé, cosp = 1, hé ¢6 dong nang: E = I, % = MV?

2 . 2.2
Khi AC léch goc B hé co dong ning E‘:IB%: 2(M+m ZmCOSB)R %

Ap dung dinh luat bao toan co nang: E'+mg(1l—cosp)R =E
MvZ —mgR (1 cosB)
M + m—mcosf3

(M+m-mcosB)v’ + mgR(L—cosf) = Mv; nén v=\/

Mv; —2mgR

Khi A d¢ cao 2R thi cosp =-1nén v=
2m+M

Trang 1/4



Noi dung

2

Diéu kién vanh try khong nhay 1én 1a Vo< (m+M)g hay v, < \/(3+4%+M)Rg
m

Céu 2 (4,0 diém)

v = PoVHg
RT,
b) Tir diéu kién c4n bang ctia mot 16p khi mong day dz tinh dugc dp = —pgdz

a) Luc day Acsimét 1a F = pg

Mat khac p = PRT voi T =To-aztuwrdo dp= R (pdT + T,dp —azdp) = —pgdz

H u
Co dT =-adz nén w = (Ea —gjdz tinh duoc do = aR;Mgdz
Hp il p R(T,-az)
L)
NP az |Re
Twr do tinh duoc p =p, [1— —] ;
TO
L]
7 Ra
- Néu V dunho thi F=pVg=p,Vg|1-2Z | véi p, = 2
T, RT,

- Néu V 16n, can ké dén sy phu thudc cta p vao do cao trong pham vi qua cau.

Goi M 14 khéi lugng ciia qua ciu, p khoi lugng riéng ciia khong khi kho, D 1a khdi luong
riéng ciia hoi nudc ¢ trang thai bao hoa, o 1a d6 4m twong ddi, lyc nng cta khong khi 4m
laF =[V(py +aD)-Mlg

Khi 6 am ting thém 10%: F'=[V(p, +aD+Ap,, +0,1D)-M]g suy ra AF=gV[Ap,, +0,1A]
Ap suat khong khi am dugc x4c dinh theo Danton: p = px + P = Ap = AP, + AP,

Vi ap suat p khong ddi nén APy =—Ap,,; Ap suét riéng phan cua hoi nuéc va khong khi 1an

P RT _ PuRT

’ pkk -

hn Mk

APy _ ~Apy _ ~0,1D suy ra Ap,, = ~Hw 01D &)

’ M Hhn i Hhn ) Hin

Theo (*) dau trir chiing t6 khi d§ am tang thi khoi lugng riéng ctia khong khi giam, do d6

luot 1a: p,, =

Tur do6 tinh duoc

AF = 0,1(1—%J DgV ~ -0,061DgV. Luc nang giam.
“hn

Cau 3 (4,0 diém)

bong khod K

Trudce khi dong khod K, khong c6 dong dién qua cudn day L R
nén i, , =0, vAy sau ngay sau khi dong khoa K ¢6 i,,, =0 (1) R,
R, Rs

Vi khong c6 dong di¢n qua cudn day, mach dién c6 dang

, % “(R+2R,)
nhu hinh 1, ¢6 |, = = . &
@7 (R¥RJR, R7+3RR, +R] —
Hinh 1.
R+2R,
R, | ‘R,

—2— (0+) ~— 52 2 )
R+2R, R°+3RR; +R;}

Khi cac dong dién c6 gia tri 6n dinh, ta c6 mach ciu can béng: A
Cuong d6 dong dién chay qua R, bang 0

Dong dién qua Ry: 1y, =

¢ ¢
R,+R; R+R,

Cuong do dong dién qua cuon day la |, =

@)

a) Sau khi ngét K, trong mach c6 suat dién dong tu cam, ta ve lai

Trang 2/4




Noi dung

mach dién
Pit R, = 2RR, __2R:R . Ap dung dinh luat Om
2R, +R, 2R,+R
di _2R+Rg,

L =R R Di=le

%7 _2R+Rot
Lict=0,ti(3) I =1, >i=—0'—e .
R+R,
_ 2R+R,
b) Cuéng d6 dong dién chay qua Ry: i, = ~0i= 213 _j 2R# C
R, 2R3+R (R+R3)(2R +R)
Téng dién luong qua R, q =Ii2dt = 2R,L¢ =2Léf, ) (4)
5 (R+R;)(2R,+R)(2R+R) 3
R3 R3
fro) = 2R,R | (R+R,)R[6R,+2R]
(R+R,)(2R,+R)| 2R+ 3 s s
2R, +R
Pao ham f(R3) theo R3 va dit dao ham bang 0 ta dugc R, = — (5)
f
X \ . Lé
Tu (4) va (5) tim duoc Q,,, =——=—==~0,13C

R2[2+\/§J

Ciu 4 (3,5 diém)

Céc dai lugng cho trong bai dugc chi ra trén hinh vé
Khi diém sang & v6 cuc thi anh ctia n6 ¢ tiéu diém F’. Chum
sang cho trén man ghi anh mot vét sang c6 dudng kinh &, nén
coi nhu c6 anh nét trén man ghi anh.

8 _L-f Ly

D f f

Khi diém sang & S gan thau kinh nhat thi anh that cia n6 cho béi thiu kinh ¢ sau man vi anh
that ctua théu kinh dich chuyén cung chiéu véi vat:

1,1 (1) 5 _x'- L_l__ @

m~
X x X' | 8 ;
. . , f D W :
Giai (1) va(2), ta co:X:E(nglj 3) ! X X’ !

2. Ap dung cong thirc (3) cho thau kinh 1 va 2 ta ¢6

X, = f—l(&ﬂ} P X, = f—z[& +1j Suy ra 2X, =T, 1, Dp 3 [f_sz i(4)

2\ 9, 2\ 9, 2x,—f, f, D9, \f ) 9,
Goi s la di¢n tich cua man ghi anh Yé’Ml la “dd phan giai” cia may anh thu nhét. Dién tich cua
moi pixel 1a s/ M, . Do do, ta co the lay kich thudc ciia moi pixel trén man ghi anh ciia may anh
thir nhat 12 8, =/s/M, . Tuong tu, d6i véi may anh thi hai &, =./s/M, . Thay vao cong thirc
(4) ta thu duoc:

2 2
2, -1, :(f—ZJ i:[f—zj M, Thay s, ta duoc: X, =0,5%; +1,0

2x, —f, \f, )3, \f )M,

CAu 5 (4,0 diém)

Khi tAm kim loai trén quay, tim duéi luc bi che chan boi tim trén, luc khong bi che trong dién

truong. Chu ki quay T = 27 (o

Trang 3/4




Noi dung

- Né:u té:lm kim loai dudi khong qu’(_)'(’: ndi dat thi dién t,ich trén tim nay }uén béng 0. .
- Neéu tam kim loai dudi duoc noi dat thi dién tich xgét hién trén mat tam ti 1€ véi phan
dién tich phoi ra dién truong. Dién tich nay thay doi theo thoi gian:
n(R?-R3) t
2

T t
Ot =s(0)= =4n(Rf—R§);

T/8

2 p2 2 2
%St%m(t):n(& Rz)il_ t J:n(Rl Rz)(l_$j

2 T/4 2

Do d6 dién tich xut hién trén ban 1a a4

0<t< % = q(t) =—4n(R? - Ri)soEo%

T T n(R?—R?2) ( 4t Gmax
—<t<—=gt) =——L—22¢ E |1-—
3 4 a(t) > oo T

(R} —Rj)e,E,

|

t

Do thi biéu dién q(t) c6 dang hinh v& véi [q,, | =

2
Phwong an thi nghiém: B) tri thi nghiém nhu hinh Vé:\l/ \L \L \L \L Eo \L \l/ \L \L
Ban trén ndi véi truc md to dién va ndi dit, ban dudi \4
mic qua hé gom hop dién tré va ty dién duoc mic - - -
song song. Tu dién va dién tré (trong hop dién tro) -
dugc dung dé chuyén dién tich thanh hiéu dién thé = -
hién thi trén dao dong ki.
Xét cac truong hop dién tré R:
a) Néu RC<<T/8: Hiéu dién thé trén tu dién do duoc
boi dao dong ki cung dang dd thi dién tich & hinh trén.
b) Néu RC cung bac T/8, do su tich phéng ctia mach RC,

tin hi¢u thu dugc cé gia tri trung binh nho hon gia tri thuc. J__ ———————————— :
¢) RC>>T/8: Tin hiéu do dugc c6 gia tri trung binh gan voi gia tri thue. ~

Do gia trj C = 0,01 uF va R thay doi tir 200 kQ dén 300 MQ, nén dé tin hiéu thu dugc gan véi
tin hiéu thuc, can chon gia tri R 16n nhét c6 thé.

Cuong dg dién truong dugc xac dinh boi cong thirc:
2CU

0 = 2 2 (1)

(R; —R3)g,

Céc budc tién hanh thi nghiém:

- Lap dat hé thi nghiém nhu hinh v&.

- Pat hop dién tré & mot gia tri 10n nhat, x4c dinh gia hiéu dién thé U hién thi trén dao dong ki,
ghi vao bang sd li¢u.

- Lip lai thi nghiém nhiéu lan, 13y gi4 tri trung binh.

-Xac dinh gié tri dién truong Eq theo cong thue (1).
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KY THI CHON HQC SINH GIOI QUOC GIA THPT
NAM 2013

BO GIAO DUC VA PAO TAO

PE THI CHINH THUC Mén: VAT Li

Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi thir nhat: 11/01/2013
(Dé thi ¢6 02 trang, gom 05 cdu)

Cau 1. (4,5 diém)

Mot qua cau dic dong chat, khdi lugng m, ban kinh r, ltc O l ~
dau duoc giit ding yén va khong quay, tdm qua cau & do cao
nao d6 so véi mit san nim ngang. Trén san c6 mot vat hinh
ném, khdi lugng M, mit ném nghiéng goc o so voi phuong nam
ngang (Hinh 1). Tha cho qua cau roi tu do xudng ném. Biét
rang ngay trudc khl va cham vao mat nem tam qua ciu c6 van o
tdc vo. Coi qua cau va ném 1a cac vat ran tuyét déi. Bo qua tic Hi

inh 1

dung cua trong luc trong khodng thoi gian va cham.

1. Sau va cham, ném chi dich chuyén tinh tién trén mit san. Bé qua ma sat. Coi va cham 13 hoan
toan dan hoi.

a) Tim toc d6 dich chuyén cia ném ngay sau va cham.

b) Véi o bang bao nhiéu thi dong ning thu dugc ciia ném ngay sau va cham 1a 16n nhat? Tim
biéu thirc dong ning 16n nhat do.

¢) Xac dinh xung 1u0’ng cua luc ma mat san tac dung 1én nem trong qua trinh va cham.

2. Ném dugc gitr c¢6 dinh. H¢ sO ma sat gitta ném va qua cau la p. Tinh dong ning va goc giira
phuong chuyén dong clia qua ciu va mit ném ngay sau va cham.

Cau 2. (3,5 diém)

Mot mol khi 1i tuédng don nguyén tir thuc hién chu trinh pa
ABCDBEA dugc biéu dién trén gian d6 p - V (Hinh 2). CD va
BE 1a cic qua trinh ding tich, DB va EA 1a cac qua trinh dang C
ap. Cac qué trinh AB va BC c6 ap suat p va thé tich V lién h¢ vai
nhau theo cong thirc: p=aV?, trong d6 o 1a mot hiang sb

duong. Thé tich khi & trang thai A 1a V|, ¢ trang thai B1a Vo va ¢ B
| L ATy P
trang thai C 1a V3 sao cho V, =—(V, +V;). Biét rang ti so gilta oo E
. . 2 . . 0 Vi V» V3 Vv

nhiét d tuyét doi lon nhat va nhiét do tuyét doi nho nhat cta khi Hinh 2
trong chu trinh ABCDBEA 1a n.

1. Tinh cong thyc hién trong chu trinh ABEA theo Vi, n va a.

2. Tim hiéu suét ctia chu trinh ABCDBEA theo n. Ap dung bang sb véin = 3.
Cau 3. (4,5 diém)

Mot 6ng day dai gom cac vong day ph:fmg~ dugc quan sat nhau, don 14 :
16p, s6 vong day la N, dién tich gioi han boi moi vong day 1a S. Chiéu dai  [HHIHHIFHIRAEHEE
ong day la /, dién tr¢d suat cua chat lam day quan la p. Ban dau ong day L R
chua c6 101. ’

1. Mic 6ng day v6i mot ngudn dién khong do6i co suat dién dong &,
dién tré trong cua ngudn khong dang ké. Ban dau khoa K ngit (Hinh 3). O ¢
thoi diém t = 0, ngudi ta dong khoa K, cudng do dong dién i trong mach |—/
tang theo thoi gian c6 dang d6 thi nhu hinh 4. Sau thoi gian nao d6 dong Hinh 3

dién coi nhu dat gia trj 6n dinh.
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a) Xac dinh tri s6 dién tich S; va cho biét y nghia cua tri sd
dién tich S, S, trén hinh 4.

b) Xéc dinh do 16n ctia cam Gng tir trong 10ng dng day theo cac
thong sO ctia Ong day va S; khi dong dién trong mach da dat gi tri
on dinh.

2. Ong day co 15i sit tir va dién tré ong ddy R = 5 Q. Ngudn
dién khong doi c6 &= 6V va dién tro trong khong dang ké. Luc dau Hinh 4
khoa K ngit, chon méc thoi gian t = 0 13 thoi diém dong khoa K. Nho viée kéo ra va day vao 151 sit,
do tu cam cua ong day thay do6i theo quy luat: L=L,(1+asinot)véi Ly = 0,2 H; o = 0,01;

t

o = 5 rad/s. Viét biéu thirc cuong d6 dong dién trong mach khi do.
Céu 4. (4,0 diém)

Cho mét chiéc ném quang hoc 1am bang chét trong
sudt, ddng tinh va co tiét dién thang 13 tam gidc vudng
KPQ (Hinh 5). Hai mat phang KP va QP hop v6i nhau
mot goc B rat nho. Biét chiét sudt cua ném ddi voi anh

sang don sic co budc song A =0,6um 1a n= V3.

1. Blrc xa don sdc A trén dugc phat ra tur ngudn sang
diém S dat cach mat phang PK cua ném mot khoang
H. Xét chum sang hep di tr ngudn S téi mat nghiéng
cia ném tai vi tri D v6i goc t6i o =60°,bé day cua

ném tai D 1a e. Chum sang sau khi qua ném t&i vudng goc voi man M tai diém O. Biét O ciing cach
mat phéng PK cua ném mot doan 13 H. Tim bé day e nhé nhét dé tai diém O ta thu duogc van sang.

2. Chiéu chum 4nh sang don sic budc song A trén vao mit ném QP theo phuong gan nhu vudng
goc voi QP. Quan sat hé van giao thoa trén mit ném ngudi ta thiy khoang cach giira hai van sang
lién tiép 1a 1= 0,10 mm. Xac dinh goc nghiéng B ciia ném.

Cau 5. (3,5 diém) Xdc dinh hang sé dién méi € va dién trieong danh thung E, ciia I6p chat dién méi
trong long tu dién.

Cho céc dung cu sau:

- Hop dién tr& mau c6 dai gia tri nguyén tir 1 Q -10 MQ;

- 01 ngudn dién xoay chiéu f =50 Hz, U =220 V;

- 01 ampe ké xoay chiéu;

- 01 tu dién gém hai ban tu br:ing kim loai c6 dién tich S va khoang cach gitra hai ban tu Ia d,
khong gian giita hai ban tu duoc lap day boi 16p chit dién moi dong tinh can xac dinh hing s6 dién
mdi & va dién truong danh thung Eg;

- Cac day noi va ngit dién can thiét.

Yéu cau:

1. Trinh bay cach b tri thi nghiém va xay dung cac cong thiic can thiét.

2. Néu cac budce tién hanh thi nghiém, bang biéu’ can thiét va cach xac dinh ¢ va E..

HET

o Thi sinh khong dwoc sw dung tai liéu.
o Giam thi khong gidi thich gi thém.
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KY THI CHQN HQC SINH GIOI QUOC GIA THPT
NAM 2013

BO GIAO DUC VA PAO TAO
PE THI CHINH THU'C Mon: VAT Li

Thoi gian: 180 phit (khdng ké thoi gian giao dé)

Ngay thi tht hai: 12/01/2013

(Dé thi ¢6 02 trang, gom 05 cau)

Cau 1. (4,0 diém)

Mot thanh kim loai AB clrng, manh dugc udn sao cho trung voi dd
thi ham s6 y =ax", véi n nguyén duong; a la hang s6 (a>0); 0<x <X
Xm 12 hoanh d6 dau B cua thanh (Hinh 1). Mot hat nho khéi lwong M
duogc 16ng vao thanh, hat c6 thé chuyén dong toi moi diém trén thanh.
Déu A cua thanh duoc chin dé hat khong roi ra khoi thanh. Thanh duogc
quay déu voi toe d6 goc o khong dbi quanh truc Oy thing dimg. Cho gia
tc trong truong g = 10 m/s%.

1. Tim toa d6 xo ctia hat dé hat can bang tai d6 trong hai trudng hop:

a) Bo qua ma sat giira hat va thanh kim loai. Bién luan cac két qua
thu duogc theo n.

b) Xét truong hop riéng: n=2; a=5m™; x_=0,60m; o = 8 rad/s,
giita hat va thanh kim loai c6 ma st véi hé sé ma sat 1a p = 0,05.

2. Xétn = 2 vd o’ <2ag. Bo qua ma sat. Tir vi tri hat can bang, ngudi ta cung cap cho hat van tdc
ban dé}l vo (trong hé quy chiéu gan vé6i thanh) theo phuong tiép tuyén véi thanh. Xéac dinh gié tri vo 16n
nhat d€ hat khong vang ra khoi thanh.

Cau 2. (4,0 diém)

1. Mot mol khi thyc don nguyén tir co cac thong sb trang thai lién hé véi nhau theo cong thirc
p(V —b) =RT, véi b 1 hang s6 phu thudc vao ban chat khi. Xac dinh hiéu cac nhiét dung mol dang ap
C,va dang tich C, .

Xm
Hinh 1

2. Xét mot mol khi thuc don nguyén tir ¢6 kich thudce nguyén tr khong déng ké nhung giita céc
nguyén tir ¢6 lyc twong tac. O nhiét do T, thé tich ciia mol khi trén 1a V. Cho rang thé ning tuong tac
gifta cac nguyén tir khi ti 1¢ véi mat d6 khi: E; =—op v6i a 1 hang sd; p 1a mat do sb hat. Xac dinh

hiéu céc nhiét dung mol dang 4p C, va dang tich C, cua khi trén & nhiét do T.

Cau 3. (4,0 diém)

Mot khung day kim loai, cing, hinh vudng va cé dién tré khong dang ké duoc dit trén mit ban nam
ngang khdng c6 ma sat. Khung c6 khéi lugng m, chiéu dai mdi canh 1a a
va c6 do ty cam 1a L. Khung déy va ban dugc dit trong khdng gian co -
mot tir truong khong déu, duong sire tir thang dung, ¢6 cam u’ng tr thay 4 N
d6i theo quy luat: B = B,(1+kx), véi Bg va Kk 1a cac hang s6 duong da

biét (Hinh 2). Lic dau khung day nam yén va trong khung khong co
dong dién. O thoi diém t = 0 nguoi ta truyén cho khung van toc ban dau 0
V, doc theo truc 0x. Gia thiét khung khong bi bién dang. Hinh 2
1. Tim khoang thoi gian ngan nhat ty, ké tir thoi diém khung day bat dau chuyén dong dén khi
khung c6 vén toc bang khong.
2. Tinh dién luong dich chuyén trong khung trong khoang thoi gian ty, trén.
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Cau 4. (3,5 diém)

Kinh thién van 1a hé quang hoc ddng truc gdm vat kinh 1a
thau kinh h¢i tu Ly, tiéu cy fi va thi kinh 14 thiu kinh h¢i tu L,  La M;
tiéu cu f, (f, < lfl). Vit kinh L; va thi kinh L, c0 ’ria la duong tron, A
duong kinh khéu d6 cua L, la D. M6t nguoi mat khong co tat su
dung kinh nay dé quan sat vat ¢ rat xa trong trang thai mat khong M, L
phai diéu tiét thi s6 boi gidc cua kinh thién vin nay 1a G. Nhuogc 4 2
diém cia kinh thién van trén 1a khoang cach gitta quang tdm O 1 0O; o7}
va O, cua vat kinh va thi kinh (goi 1a chiéu dai cta kinh thién
van) 1a twong d6i 16n. Dé cai tién kinh thién van trén, nguoi ta lip v
thém vao vi tri cta vét kinh va thi kinh hai guong phang, tron, M
va M, nhu hinh 3. Viéc cai tién nay giip cho chiéu dai cua kinh
thién vin giam di dang ké. Dé tan dung t6i da ning lwong 4nh sang cta vat, ngudi ta ché tao M; va M,
sao cho My nhan duoc toan bd anh sang sau khi qua L; va M, nhan duoc toan bg anh sang tu M; phan
xa dén. Mot ngum mit khong co tat sir dung kinh thién van cai tién dé quan sat cac vat & rat xa trong

Hinh 3

trang thai ngam ching & v6 cyc thi chidu dai cia kinh 14 ¢ (f2 <(<f +f, )

1. Tinh f; va f, theo G va (.
2. Tim duong kinh ria cia My, My va duong kinh khau d6 cua L, theo G yé D.
3. Tim gia tri nhd nhat cia G dé c6 thé ché tao dugc kinh thién van cai tién trén.

Cau 5. (4,5 diém) Xdc dinh do nhét ciia chat long.

Xét hé dong truc gdbm khéi try nhung trong mot cde hinh tru dung chit 1ong c6 d6 nhdt 1. Khi cho
khdi tru quay véi toe do goc wo khﬁng d6i va giit cdc dung yén, chat 1ong chuyén dong tron, 6n dinh
theo cac duong dong vudng goc voi truc. Téc d6 goc cua cac dong chay giam dan tir bé mit bén cua
khéi tru ra thanh cbc do lyc ndi ma sat gitra cac dong chay. Téc d6 dong chay 10n nhit & sat bé mat
khéi try va bang khong & sat thanh coc. Luc ndi ma sat tac dung 1én mot don vi dién tich bé mit bén
cua lop chét long hinh tru céch truc cdc mot khoangrla o, = nr((jj—m, Vo1 (jj—(;) 1a d6 bién thién toc do
goc trén mot don vi chidu dai theo phuong vudng goc véi truc. Bo qua luc ma sat nhét ciia chét 10ng
tac dung 1€n day cua hinh try.

Cho céac dung cu sau:

- Dong co dién mot chiéu gém mét stato ciu tao bdi nam chadm vinh ctru va roto 13 mot khung
day. Biét khi roto quay trong tir truong gy boi stato s& sinh ra sudt dién dong cam L'mg e V)
lién hé voi tdc do quay cia roto (rad/s) theo biéu thirc: ® = 38e. Trén dong co cd gin sin bd
hién thi toc do vong quay. Ma sat ¢ 6 truc dong co khong dang ké;

- 01 ngudn dién mot chiéu on dinh, 01 bién tro, 01 ampe ké mot chiéu;

- Mot khéi tru ddc ban kinh Ry co thé ndi véi truc dong co dién;

- Mot cde thuy tinh hinh try ¢6 ban kinh thanh trong 1a R, (R2 > Ry);

- Thudce do d6 dai, binh dung « chit long can xac dinh do nhdt;

- Khép nbi, day ndi, gia ga mau, khoa K can thiét.

Yéu cau:

1. Trinh bay cach b tri thi nghiém va xay dung cac cong thirc can thiét.

2. Néu cac budc tién hanh thi nghiém, bang biéu can thiét va cach xac dinh d6 nhét cia chat long.

o Thi sinh khong dwoc sw dung tai liéu.
o Giam thi khong gidi thich gi thém.
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BQ GIAO DUC VA PAO TAO  KY THI CHQN HQC SINH GIOI QUOC GIA THPT NAM 2013
PE CHINH THUC Mén thi: THU'C HANH VAT Li ‘
(Gdm 02 trang) Thoi gian 1am bai: 90 phut, khong ké thoi gian giao dé
Ngay thi: 13/01/2013

1. N§i dung dé thi
Cho hop kin c6 chira mét trong bdn loai phén to sau: dién trd, diot, tu dién, cudn cam. Hay dung
duong dic trung von-ampe clia phan tir trong hop kin, tir d6 xac dinh mot thong s6 cua phan tir do:
- Néu la dién tr thi x4c dinh R.
- Néu 1a diét thi xac dinh dién tré vi phan ctua nhanh thuan r,, (dugc dinh nghia 1a r,, = AU/AI) tai
phan tuyén tinh ¢ nhanh thuan cua dudng dic trung von-ampe.
- Néu 14 tu dién thi xac dinh C.
- Néu 1a cudn cam thi xac dinh L.
Cau 1 (0,25 diém) Trong hdp kin chtra loai phén tir nao? Cach xac dinh?
Cau 2 (0,5 dlem) V& mach dién dung dé dung duong déc trung von-ampe cta phan tir d6.
Cau 3 (0,5 dlem) Lap bang sb liéu do, don vi va sai sb.
Cau4 (0,5 dlem) Dung dudng ddc trung von-ampe cua phan tir.
Cau 5 (0,25 diém). Trinh bay cach xac dinh thong s6 néu trén cua phan tr va két qua.
2. Dung cu
- Bién thé ngudn: Sir dung ngudn dién xoay chiéu 220 V- 50 Hz, dién ap ra:
+ Pién ap xoay chiéu (5 A):3V;6V;9V; 12V.
+ Dién &p mot chiéu BA):3V;6V;9V;12V.
- Chiét ap dién tu: Dién ap vao 6+12 V, dién ap ra mot chiéu c6 thé diéu chinh lién tuc.
- Pién tré mau nim xoay: Co thé thay doi timg 10 Q mot, tir 10 Q dén 100 Q.
- 02 d6ng hd do dién da ning hién s (thi du loai DT9208A).
- B¢ day ndi dién: Bo 10 soi day ndi cé phich cam.
- 01 hop kin X.
Cha y: Thi sinh khéng dwoc mé hdp kin (néu mé la pham quy, bai lam sé khong duoc chiam).
3.Goiy
a) Trudce tién can xac dinh xem trong hop kin X chrra loai phan tir nao.
b) Trong bai thyc hanh nay, dién tré mau luén lu6n dugc dat ¢ gia tri ¢b dinh R, = 50 Q, dugc sir dung dé
han ché cuong d6 dong dién qua phan tir va bao vé nguon
¢) Bé dyng duong dic trung von-ampe cua phan tir, cin phai do dién ap U giita hai ddu phan tir va
cudng do dong dién I di qua phan tir do.
St dung cac ki hiéu dudi day, hay vé so d6 mach dién dung dé doUval
Chi y: Vén ké c6 dién tré ndi rat 1om, ampe ké c6 dién tré néi rat nho.

; ® © & 57
T

Ampe ké Von ké Dién tré miu Hop kin
d) Méc mach dién nhu so df} da v€, sau do:
- Cap dién cho bién thé nguén 0-12 V. 7 o
- Diéu chinh chiét ap dién tr nhe nhang véi budce dich chuyén nhoé tir gid tri nhd nhat dén gia tri 1on
nhat. Vi mbi gia tri, ghi cac sd chi twong Gmg ctia von ké va ampe ké vao bang s liéu. (Bé do U, sir
dung thang do 20 V ctia von ké; dé do I, can chon thang do ctia ampe ké cho phi hop).
Chi y: Vé nguyén tic, do thi cang nhiéu diém thwc nghiém cang chinh xdc, nén trong bai thwc hanh
nay thi sinh phai do it nhat 20 diém tré lén.
e) Str dung bang sd lidu dé dung dudng dic trung von-ampe trén gidy vé do thi dugc phat.
Chu y: Trén cdc truc toa do can ghi ro tén dai lwong va don vi.

& ngudn
+ |

c
Chiét ap dién tir <

I3
A

Bién th




PHU LUC
1. Dung cu

Bién thé ngudn (1), Chiét ap dién tu (2), Pong ho do dién da nang hién s (3), Pién tré miu nim xoay
(4), Hop kin X (5) va cac day noi.

3 4 5

Chu y: Cdc dung cu co thé cé hinh dang khdc chiit it véi cdc hinh trén ddy, nhung khéng dwoc danh
huong toi két qua thuc hanh cua thi sinh.

2. Hwéng din xac dinh sai s6 phép do, khi sir dung dong hé do dién da ning hién sb

Chg dd chinh xéac cua céc thang do cua déng hd do dién da nang hién ) (thi du loai DT9208A) mdt
chiéu nhu sau:

a. Hi¢u dién the mgt chiéu

. X So thap phan nhé nhat ma than
Thang do Sai s0 do i)Il)lgt hién duge (STPNN) j
200 mV +(0,8% s6 doc + 10 x STPNN) 100 pV
2V 1 mV
20V +(0,5% sb doc + 10 x STPNN) 10 mV
200 V 100 mV
1000 V +(1,0% sb doc + 5 x STPNN) 1V

b. Cudong d dong dién mot chiéu

S6 thap phin nhé nhat ma thang

Thang do Sai sb do phat hién duge (STPNN)
ggouﬁA + (2,0% s6 doc + 10 x STPNN) (1)5)111:;

;Omn‘?A + (1,2% s6 doc + 10 x STPNN) iOHSA

;02 mA £ (1,5% s6 doc + 10 x STPNN) }%*A

20 A +(3,5% sb doc + 10 x STPNN) 10 mA

¢. Mot s6 thi du vé cach xéc dinh sai sd
- Khi dung thang 20 V dé do hiéu dién thé mot chiéu, ta doc duoc gia tri 12,36 V.
Sai s6 ciia phép do nay la:
+(0,5% x 12,36 + 10 x 0,01) =+ (0,06 + 0,1) =+ 0,16 V.

- Khi Flfmg thang 200 mA dé do cuong do dong dién méot chiéu, ta doc duoc gia tri 15,7 mA.
Sai s0 cua phép do nay la:
+(1,5% x 15,7+ 10 x0,1)=% (0,235 + 1,0) =+ 1,2 mA.

Chu y: Néu déng hé do dién da nang hién 6 thi sinh sir dung khac loai néu trén, van chcfp nhdn do
chinh xac ghi trong bang trén dé tinh sai so.

Giam thi khong gidi thich gi thém.




BO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI QUOC GIA THPT
DE CHINH THUC NAM 2013

Mén thi: THU'C HANH VAT Li
Ngay thi: 13/01/2013

HUONG DAN CHUAN BI DUNG CU THI THUC HANH
(Dung cho giam thi)
. Truée gio thi 30 phat, giam thi chuan bj cho mdi thi sinh cac dung cu dudi day:
- Bién thé nguoén: Sir dung ngudn dién xoay chiéu 220 V — 50 Hz, dién ap ra:
+ Di¢n ap xoay chiéu 5A):3V;6V;9V;12V.
+ Pién ap mot chidu (3 A):3V; 6 V;9V; 12 V.
- Chiét ap dién tir: C6 dién 4p vao 6+12 V xoay chiéu va mot chiéu, dién ap ra mot
chiéu c6 thé bién doi lién tuc.
- bién tré miu niim xoay: c6 thé thay d6i timg 10 Q maot, tir 10 ©Q dén 100 Q.
- 02 d¢dng hod do dién da ning hién s6 (thi du loai DT9208A)
- Bo day ndi dién: Bo 10 soi day ndi c6 phich cam.

- Day n6i ¢6 6 cam dién 220 V.

Bién thé ngudn (1), Chiét ap dién tir (2), Pong hd do dién da ning hién s6 (3), Pién tré miu nim
xoay (4) va cac day noi.

@) 3) )
Chu y: Cdc dung cu co thé c6 hinh dang khdc chit it véi cdc hinh trén ddy, nhung khéng dwoc
anh huong toi két qua thuc hanh cua thi sinh.

. Pén gio thi, giam thi phat cho mdi thi sinh:
- 01 hdp kin (5).

. . 5
- B¢ thi va tap giay bai lam. ®




Ky thi chon HSGQG THPT Mén thi: THUC HANH VAT Li
Nim 2013 Ngay thi 13/01/2013

HOQI DPONG COI THI o
Tinh/TP/Truong PH Gidm thj 1

Ho va t&€n thi SINN: w...oooooooioeeeee e e
NAM /DT e
NEAY SINNT e
INOT SINNG e
TIWONE! e

|
SO DA AANN: e

Cha y:

Gi4m thj 2

(Ky va ghi 10 ho tén)

S6 phich
(do Hoi dong cham thi ghi)

- Thi sinh can dién day dit cdc muc & phan trén. Ngodi ra, thi sinh khéng dwoc ky tén hodc ding bdt

cir ky hiéu gi dé danh dau bai thi.

- Bai thi khéng dwoc viét bang mue do, bit chi, hai thir miec. Khong dwoe tdy xéa bang bat ky cdch

nao khac ngoai viéc gach chéo lén cho sai.

- Thi sinh chi lam bai trén tdap gid'y bai lam dwoc phdt va khéng dwoe thdo roi tdp gidy nay.
- Thi sinh khong dwoc mang bat ki dung cu thi nghiém ndo ra khoi phong thi.
- Thi sinh khong dwoc ra khoi phong thi khi chwa hét thoi gian lam bai.

- Trdi voi cac diéu trén, bai thi sé bi loai.

Ky thi chon HSGQG THPT Moén thi: THUC HANH VAT Li
Nim 2013 Ngay thi 13/01/2013

HOI PONG COI THI Gidm thi 1
Tinh/TP/Trudong BH :

Ho va t&n thi SINN: ..o e
NAM /T oo
NEAY SINNT e
NOT SINN: e

S bao danh: oo
cha y:

Giam thj 2

(Ky va ghi ro ho tén)

S6 phach
(do Hoi dong cham thi ghi)

- Thi sinh can dién ddy di cdc muc & phan trén. Ngodi ra, thi sinh khong dwoc ky tén hodc ding bat

cir ky hiéu gi dé danh ddu bai thi.

- Bai thi khéng dwoc viét bang mue do, bit chi, hai thir miec. Khong dwoe tdy xéa bang bat ky cdch

nao khac ngoai viéc gach chéo lén cho sai.

- Thi sinh chi lam bai trén tdp gidy bai lam dwoc phdt va khong duogc thao roi tp gidy nay.
- Thi sinh khong dwoc mang bat ki dung cu thi nghiém nao ra khoi phong thi.
- Thi sinh khong dwoc ra khéi phong thi khi chwa hét thoi gian lam bai.

- Trai voi cac diéu trén, bai thi sé bi loai.



BOQ GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT NAM 2013
BAI LAM THI THUC HANH MON VAT LI

(Gom 04 trang)
Pi¢m bai thi Giam khao 1 Giam khao 2 S‘é phach
BANE S6cereerrererernn, (Ho tén, chir ky) (Ho tén, chit ky) (do Hoi dong cham thi ghi)
Bang chit:..................

Céu 1. Trong hop kin chira loai phan tir nao? Céch xac dinh?

Céu 2. V& mach dién dung dé dung dudng dic trung von-ampe.




Cau 3. Bang s liéu do, don vi va sai s6 (don vi do ghi trong dau ngoic).

Sai s6 U
C )

Saiso |

C )

Saiso U
C )

Saiso 1

C )




Céu 4. Puong dic trung von-ampe cia phan tir.




Nhan xét vé dudong dac trung von-ampe cia phan tu.

Céu 5. Cach xac dinh thong s ciia phan tir va két qua (Khéng yéu cau tinh sai s6 ¢ két qua cubi
cung).



BO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI QUOC GIA THPT
NAM 2013
HUONG DAN CHAM PE THI CHINH THUC
Mén: VAT LI
Ngay thi thir nhat: 11/01/2013
(Huwdng dan cham gom 06 trang)

I. Hwéng din chung

1. Cé4n bd chdm thi chAm ding nhu ddp an - thang diém cua Bo Gido duc va Pao tao.

2. Néu ¢6 cdu nao, ¥ ndo ma thi sinh c¢6 céch tra 10i khdc so véi ddp 4n nhung van ding thi van cho
diém tdi da cua cau, y d6 theo thang diém.

3. C4n bo chim thi khong quy tron diém bai thi.
IL Pap 4n - thang diém

Cau Noi dung Piém
Cau 1 (4,5 diém)
1. X: xung lugng cua luc do ném tac dung 1€n qua cau vudng goc véi mat ném. v
1,0d@ | v =v,sina (1) khéng doi trude va sau va cham. AX 7\ 0,25
X = m(Vy +v,cos) (2) 0,25
MV =-Xsino(3) 0,25
2 2
Béo toan dong ning: M2 = mYx 0,25
a) a1 A . 2v,cos 2V0 cos ousin o
05 d Giai hé (1)(2)(3)(4) tim dugc X = 1—,2;V =——
’ S ~+sin’ o
m M m
2 oLsin o
Téc d6 ném la M 0,50
M/m+sin’ o
b) 2
0,5d : 1 2 osin o
Biéu thirc dong nang cua ném ngay sau va cham la: W, =—M Yo RS
= +sin’ o
m
Khéo sat ham so: f(o) = ;/(;s()cﬂ tim dugc fia khi tano =, / (5)
~—+sin’ o
m
bong nang cuia ném dat cuc dai khi f,,x, khi d6
1
W, = 2Mvef =—mv, 6
dmax 07 (tanot)max 2 0 M+m ( ) 0,50
_m
" M4+m T T e
c) c¢) Dudi tac dung cua cic xung X’=X va Y, ném khong dich chuyén theo phuong thang
0,5d | dung. Vay
2v, cos’ o
Y =X'cosoo=—2——.
€0 simo ) 0,50
—+
m M
2. Goi xung cua phan lyc la X va xung cta luc ma sat ¢c6 do 16n 1a uX. Chon hé tryuc nhu
hinh v€. C6 hai truong hop
a) Truwong hop 1:
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Cau Noi dung Piém
1,25 | Trong sudt qua trinh va cham ludn c6 lyc ma sét trugt tdc dung 1€n qua cau.
d Theo phuong vudng géc vdi mat ném, van toc chi doi chieu ma khong doi veé do 16n:
Vy = Vocos a. Vay ta co:
X=2mvcosa (1)
—uX=m(v_—v,sina) (2)
uXr =1Iw (3) 0,50
N . SHv, cos ot
Giai hé tim dugc: v, = v (sina—2ucosa); ®= OV, COS&
r
Sau va cham van tdc cta vat hop voi mit ném mot géc B, y
. v cos O
voitanf=—-=— X
v, sin0-2ucoso
0,25
O
- X
Vo
T
A < , . A m 1 . Suv, cos o
bong nang cta qua cau: E = E(Vi +v) ) +EI(;)2 voi =Pt
r
m m 1 5uv, cos o)
E=—v2(sinot—2ucosa)’ +— v2 cos’ o+ — mr JHY, COS%
2 2 5 r
E=v2(1+141° cos® - 4 i
_EVO( +14p” cos” oL — ucosocsmoc) 0,25
Diéu kién dé c6 hién tugng nay 1a v, = v, (sin o —2ucos &) > @wr = tan o> 7 0,25
b) Truong hop 2: Néu tan o < 7 xét trong qud trinh va cham T, trong khoang thoi gian
3’75 T, < Tc6 lyc ma sét truot tdc dung 1€n qua cau, thoi gian con lai qua cau lin khong
trugt, chi c6 ma sat nghi.
Theo phuong vudong géc vdi mat ném, van toc chi doi chieéu ma khong doi veé do 16n:
v, =V, coso. Vay
—uX =m(v, —v,sina)(l)
uXr =Iw )
vV, =Qr 3) 0,25
N 5 . 5 v,sina
Giai h¢ tim duoc v, = Vosino; o= e
r
Sau d6 chi ¢ lyc ma sét nghi tdc dung nén v, khong thay doi, vy tang tiép dén vocosa
A A oA e A . iy v v,cosot 7
Van toc cta vat hgp voi mat ném goc B voi tanf=—L=—2"——=—cota 0.25
Vx -V sin o ’
X mv;
Dong nang cua qua cau ngay sau va cham E; = 5 . (1—7sin2 aj 0,25
Cau 2 (3,5 diém)
1. Tinh cong thuc hién trong chu trinh ABEA theo V;, o va n.
20d | Kihi¢u Alatrangthdi1l,Bla2,Cla3,Dla4,Ela5s
Theo dé bai ba diem A, B, va C nam trén dudng parabol di qua goc toa d9, ta c6:
P =Ps= OLVIZ (1, p,=p, = OCV22 (2)va p, = OCV32 3)
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Noi dung

Piem

vOi pi1, P2, P3, P4, Va ps 1a dp suat cua khoi khi & cac trang thai: A, B, C, D va E.
Mit khéc, theo phuong trinh trang théi cua khi 1f tudng va ba phuong trinh trén ta dugc

o
p,V,=RT, = aV'.V,=aV, =RT, = T, = EV‘3 )

Tuong tu: T, :%Vj (5),va T, :%Vj ©6)

0,50

Tir ho cdc duong dang nhiét ta nhan thay Ts 1a nhiét d6 16n nhat va T, nhiét d6 nho
nhat cua khi trong chu trinh nén theo bai ra: T3 = nT;.

0,50

Thay (6) va (4) va phuong trinh vira nhan dugc, ta cé:
eV =3V s vy = v, =V, (7)
R R

Mit khac theo bai V, = %(V1 +V,)

Thay (7) vao ta dugc: V, :%(%/H +1)V,

0,50

v, V3 2
A = [avidv-aV}(V,-V,)= a(?Z—VZVf +§V13j
Vi

Thé bidu thirc cua V, vao ta cé A, :a[3+i(1+%)3—1(1+€/ﬁ)}vf (8)
3 24 2

0,50

Tim hiéu sudt cia chu trinh ABCDBEA theo n

1,5d

* Cong A thyc hién trong chu trinh ABCDBEA: Tt (8)(9)
Tuong tu nhu y 1 ta cé:

A, :oc(v?;—Vﬂ; +2V§j=o{£+—(l+€/ﬁ) —(1+%)2 Q/H}Vf )

1 51
3 312 4

A=A +A, = az\f (%/H—l)2 (7-5¥n)

0,50

* D@ thay rang cdc qua trinh dang tich CD, BE va dang 4p DB, EA déu toa nhiét, nén
nhi¢t lwong Q may nhan duoc chi trong cac qué trinh A - B — C.
Ap dung nguyén Ii I nhiét dong luc hoc ta c6
3 . 3 (av? oVv') o
==R(T,-T)+ |aV’dV=="R| ———L |+=(V] -V,
Q=3R(1-m)+ favav= 3w B L)

:1—610c(V33—V13)=1—6loc(n—1)V13

0,50

(¥ -1) (7-5¢n)
44(n-1)
Vi n = 3 thay vao cong thuc trén ta dugc H = 0,032

Vay hiéu sudt cta chu trinh dd cho 1a H=—=

0,50

Cau 3 (4,5 diém)

2,0d

S; 1a dién lugng bi can lai khong dugc chuyén qua cudn day do c6 sy xuat hién suat
dién dong tu cam.

0,25

S, 1a dién lugng chuyén qua cudn day lic déng K trong thoi gian tirt =0 dén t =ty

0,25

Goi R 1a dién tré ctia mach, ta coé:

¢ =Ri+L$:>Edt=idt+£di
dt R R
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Noi dung

Piem

g!dt:jidt-i_%ifdi - Iojdt:SZ +%ﬂodi=82+%10 :Sz"'%-%

0,50

L &

ViT,[di=S,+S, nén S, +S, =S, 420 =S :%'%

, 2
2 1) voi L=HNS
R

0,50

f oA A AL 2 A i . 1
Trong céc cong thuc trén, dién tré cun day dugce tinh: R =p—
S

2
V6i s = Tur? = n(%) va chidu dai day 1= N.D = Nt /E — NV47S
T

NS Emet W &~/me?

o 2N/ _ 8pN*/nS
NV/4nS "64p°N°mS  128p°N°+/S

( / jz />
n -
2N

Vay R =

(2) do d6 =S,

0,50

b)
05d

Mit khdc N®, =LI, v6i ¢, =BS Ia tir thong qua 1 vong day. (Coi gan ding L khong
d6i)
LE: NBS = B:ﬂ:i'f 3)
R NRS NS R
2
Tu (1) 7_SR va thay (2) vao (3) tacé : B _ L SR_SR_BpNS,
R L NS L NS /asS¢?

0,50

2)
2,0d

Cudn day van mac voi ngudn dién E. Ban dau khod K md, sau khi déng K
Gia st cuon cam c6 do tu cam Ly khong doi, dong dién qua cudn day dugc xac dinh

& = Ri+Log:>d(i—§j=—£(' —ﬁjdt Suy ra
dt R) L,U R

_R, _R,
i= E(l— e ' ] =1,-I,e " =I,—i, trongdéiladong dién gdy boi hién tuong tw cam.

0,50

Lo _ 4.107s < 2n_ 1,257s, ta thdy dong dién tang rat

V6i hing s6 thoi gian ©=—2
R )

re e, <R . % e . &) N N Lt A A+ o A
nhanh t61 gid tri 6n dinh | = R’ trong thoi gian to <<T v&i T 1a chu ki bién do6i cua do

tu cam L. Nhu vdy, c¢6 thé bo qua sy bién ddi L trong thoi gian t.

0,50

Do L thay doi, dong dién trong mach s€ thay d6i quanh gié tri Iy va dugc xac dinh tu

‘ . .dL . ¢
huong trinh € =Ri+1— =>1=——— trong d6
P g dt R +dL/dt g

dL/dt = L,amcos t =0,01cos 5t(H)

0,50

¢ _ 6 _ 6
R+ 9L 5+0,0lcos5t  5(1+2.107 cos5t)

dt
i=1,2-2,4.10" cos5t(A)

i= =1,2(1+2.107 cos5t) "

0,50

Cau 4 (4,0 diém)

Tim di€u kién bé day e phai thod man:

25d

Chum séng t¢i ném la chum hep nén t6i ném tai mot vung nho ¢ 1an can D, do d6 ta coi
viing niy ciia ném nhu mot ban mit song song ¢6 bé day la e. Vi S ¢ rat xa ném nén ta
coi SA = SE; OC = OF. Pong thoi, khi phan xa ¢ mat tiép xdc voi mdi truong chiét
suat 1on hon c¢6 sy mat nira budc séng. Do d6 hiéu quang trinh cla céc tia phan xa

1,00
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Cau Noi dung Piém
N A 2ne .. A
SABCO, SDO 1aA=(AB+BC)n—| ED+DF+= | > A=———2¢ctanrsini——
2 cosr 2
0]
S
L .
PN
'r :
B
. . [ 2 il . .
Thaysinr = S, osr=Y2 TS T oo bién déi ta dugc A =2evn’ —sin’i —% 0,50
n n
[ 2 . 2
Khii=o=60°Tatmtisé 2= 2V =S & sy e (2k+1)2 k=012... | 0,50
A A 6
V61 emin ng vOi k =0, tim dugc e, = % =0,1lum. 0,50
2. Tim gbc cua ném:
Hiéu quang trinh A phu thudc vao d day e va géc téi a. Vi goc t6i a = 0ta cd
1,5d :
AzZe\/nz—mnzoc—%:Zen—% 0,50
Gia st do day ctia ném tai diém dang xét 12 e; twrong tng voi van sang bac k, khi d6
2en _A = —k\ v6i k 12 mot s6 nguyén.
A A . , o aA 1 A
Con van sdng bac (k+1) s& twong Gng v4i do day e: 2e,n 5= —(k+1)A
Trur phuong trinh sau cho phuong trinh trudce, ta /
M .
dugc: 2(el—ez)n=7u:>ME=(el—ez)zi E—N 0,50
2n er o
2 a
Bay gio tir tam gidc EMN ta tim dugc d6 rong cta van trén
némMN =i = 61.—62 <495
sin 3 B
< z N z A ;\‘ -3 o
Tir d6 ta tim dugc géc ném P = 5= 1,744.10"rad = 0,1 0,50
ni
Cau V (3,5 diém)
1. Mic mach dién nhu so d6 hinh v& _
2,0d pmmmmmmoe
' Ngudn !
D220V ol |
| S0Hz 0,50
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Cau Noi dung Piém
2 2
Cuong do dong dién qua mach 1a I= v = (Ej =R’ + d
da ) I €E,SMW
R*+ [ j
€E,SM 0.50
Uy d Y
bt X:Rz;Y:(—j =>Y=X+
I €€,SM
Tai diém tu bat dau bi dénh thiing, ta c6 gid tri u, = Uy, =1, .Zc 0,50
. d Y d
KhiR=0=Y, = =>e=———-:(1)
€gS® JY.£.50
1 d Uv2 Uv2
u, = o = 2 =Ed =E = V2 2) 0,50
oC wee,S X, + Y, ee Sy X, + Y.
hoac E, :U—\/E (2)
EEOSOJ\/?t
2. Dit céc gid tri dién trd khdc nhau tir hop tré mau, ghi gid tri R va dong dién I twong
1,5d | ing vao bang sau
STT R I X=R’ Y=(U/T)*
Dung dd thi vé sy phu thudc Y:(U/I)2 theo X=R’ A ,
Y=(U/)
A
0,50
Y. 'C,' ' B
Y. EX 2
0 1 t X:R
Nhan xét:
- Giao diém cua doan thing AB kéo dai vdi truc tung 12 Y¢ cho phép xédc dinh hing s6 0.50
dién moi € theo cong thic (1) ’
- Xdac dinh dién trudng danh thung : Phan dudng cong phi tuyén BC {mg véi giai doan
tu bi danh thing. Tai diém bit dau bi danh thing (diém B) c6 toa do (XY, tir d6 xdc | 0,50
dinh duoc dién truong danh thung theo cong thuc (2)

HET
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BOQ GIAO DUC VA PAO TAO

NAM 2013
HUONG DAN CHAM DE THI CHINH THU'C
Mén: VAT LI
Ngay thi thi hai: 12/01/2013
(Hudng dan cham gom 05 trang)

I. Hwéng din chung

1. C4n bd cham thi chAm didng nhu dap an - thang diém cua Bo Gido duc va Dao tao.

2. Néu c6 cau nao, y nao ma thi sinh c6 cach trd 161 khac so voi ddp dn nhung van ding thi van cho diém

t6i da ctia cu, y d6 theo thang diém.

3. Can bd chim thi khong quy tron diém bai thi.

IL. Pap an - thang diém

KY THI CHON HQC SINH GIOI QUOC GIA THPT

Cau

No6i dung

Piem

Cau 1. (4,00 diém)

1,5d

Chon hé quy chiéu gan véi thanh kim loai
- Céc lyc tac dung 1&€n vat M & vi tri cin bang A (Xo; Yo) nhu hinh vé
- Phuong trinh dinh lugt IT P+ N+E, =0(1)

- Chiéu (1) 1én phuong tiép tuyén At ta c6: E cosa-Mgsina=0 (2)

F 2
- Suy ra: tanoczM—q‘zﬁ 3) y A

g g

0,50

- H¢ s6 géc tiép tuyén At la: tano=y',  =nax;" (4) .

- T (3)(4) suy ra vi tri can béng cua hat duogc xac dinh:

) Yo o -

2 \o—2 17T\ qt
. . 0] n-2 M

+ V61 n#2 xo=0hodc x,=| — 1 5
nag

0,50

+ V6in = 2, thay vao (3) va (4) tim dugc vi tri can béng ciahat: ® X0 X
Néu @’ #2ag c6 duy nhat mot vi tri cin bang xo = 0

Néu o = 2ag hat cAn bang ¢ moi vi trf 0<x, <x_ .

0,50

b)
1,5d

Tir céc s6 liéu da cho thoa man diéu kién ” < 2ag (5)
Céc luc tac dung 1én vat M ¢ vi tri can bﬁng A (X; y) nhu hinh vé
- Piéu kién cén bang: P+ N+ th +E = 0(6)

0,25

- D€ xét chi€u cua lyc ma sat nghi xuat hién, can so sdnh céc thanh phan cua lyc F, va

P theo phuong tiép tuyén tai A
gsma _ §tan o = 2ag

F, cosa>Mgsino = o >
X Cos X

E, coso < Mgsin o= 0 < 2ag

Vay voi @’ < 2ag hat c6 xu hudng di xubng, lyc ma st hudng 1én. Theo s6 lidu bai ra,
chi xét truong hgp nay. v A y ¢

0,25

- Chiéu (1) 1én phwong tiép tuyén At ta c6: i
E, coso-Mg sina+F =0 (7) E /
- Chiéu (6) 1én phuong vuong géc voi At ta co: Yo N o -

N:thsinoc+Mgcosoc:M(mzxsinoc+gcosoc)(8) M

0,50
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Cau Noi dung Pi¢m
Vi vit can bang nén 0<FE_ <uN (9)
-Tir E,, <uN vakét hop (7)(8)
Tir d6 6 bat phwong trinh: 2apw’x* —(2ag —®*)x +ug >0 0.50
Thay s6: 32x* —36x+0,5>0 ’
Giai bt phuong trinh tim dugc khoang xac dinh vi tri can bﬁng cua hat la
0<x<0,0140 m
2. Chon hé quy chiéu gin véi thanh kim loai, v6i o < 2ag
1,0a |taco vi tri can béng x0=0;y0 =0
Ap dung dinh luat bién thién dong nang: —%mvémax = %Mof (x2,—x¢)-Mg(yn —¥o)
0,50
Voiy, =
Tur d6 tinh dugc vy, = (Zag - ) X2 Vay v, = (Zag - )xm 0,50
Cau 2. (4,00 diém)
1. Tim Cp - Cv.
1,5d ,
’ Xét qua trinh dang dp: dU=C_ dT-pdV =C,dT=C,-C, pj—}r] 0,75
dv. R S
Mt khac: p(V—b)=RT = pdV =RdT = T o Thay vaoc6 C, -C,, =R 0,75
p
2. Tim C, — C,:
25d
E, =—ap=-oa = g, = Da gy 0,50
\4 \4
dU=dU,, +dE, =C,dT + Of:]; dV =C,dT + ( “\1]\1 jdV 0,50
Theo phuong trinh khi thuc ta c6: (p +12jv =RTc6 dU=C,dT+—=dV
\Y% \Y%
Do d6 azz(“N j:>a—ocN 0,50
\Y% &
Xét qud trinh ddng dp dQ =C,dT =C,dT +( 1\12A jdV =C,=C,+ %j—}/ (1) 0,50
(p o, jv RT = p=nr 0 :O:EdT RT 20N lav
V? \'% \'% \'% Vv’
dv RV’ RT RV2 R’TV
> >—=—=(C=CC+———=C,+————
dT RTV-20N, V RTV-20N, RTV —20N,,
2
Vay: C,-C, = & 0,50
RTV -2aN
Cau 3. (4,00 diém)
1. Suét dién dong cam ung xpét hién trong khung do c4c canh al © -
khung vudng géc Ox chuyén dong cat duong suc tir ! 42—ﬁ>
2,5d ¢ ¢ _2_(B.-B dx KB,a » dx _ Yy -
O /_( 2 l)aa_ dt B1® @Bz 0’50
X X2
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Cau Noi dung Pi¢m
Theo dinh lugt Om: &, = L% +iR
2 2
ViR =0nén kB az%_L%h di= B o= B c 0,50
Trong d6 C 12 mot hang s6 phu thudc vao cach chon goc thoi gian khao sit.
2
Néu chon C =0, 6 iy, = 0% x | Vi iy = 0= x5 =0. 0,50
Luc tic dung 1én khung & thoi diém xét 1a
2, .4p2
F=—ia[B,(1+kx,)—B,(1+kx,)|=— KBy mx (%) 020
2a4 2
Pua vé dang: x"+——2 L 0 x = (0. Khung dao dong diéu hoa voi
m
2,.4p2
Ka B, ; T=27 % Khung ¢6 v =0 sau % chu ki: t_._ Iz > } 5 0,50
mL ka"B, 4 2\k%a"B,
2a4B2
Nghiém cta phuong trinh (*) 12 x = A cos - 2t+@|.
2 2412
’ . T . k“a"B T .
1L,5a | t=0c6 x, = 0; v, >0:>(p=—5 . Vay X=ACOS(1/ g °t—5J va
Vi, =—WACcos (cot —Ej
2
f / /kz 4B2 T
Khi t=0thi v=vy nén A—— i 4B2 ; a 4B2 ( E 0,50
. ka’B,  ka’B,v, | mL k’a’B; w
i= X = T COs t—— 0,50
L L k- a"B, mL 2
T/4 T/4 2 2 2
B ka"B ka’B
Q=Iidt:ja °Acos(0)t—£jdt= 2B, A _ka OV_(;:%' 0,50
7 y L 2 L o L o ka'B,
Cau 4. (3,50 diém)
1' . M <\ 5 A N A 1As ez 5 )3 A - N fl
Khi ngam chung ¢ v6 cuc thi s6 boi gidc cua kinh thién van la G = ra (D 0,50
2,0d 2
- Vi vat & rat xa nén anh ctia n6 qua L, L, |
tring voi F/
- Do ngim ching & vd cuc nén anh qua
hé L;, M|, M, s€ hiénra 6 F,
51 0,50

~Goi § laanhciia F quaM, tacé MZZ S B
0,8 =-0,F =—(f,—0,0,) O
O,F,=-0 =-(0,0,+0,5)

T d6 cé
0,0, +0,E =—(0,0, - (f,-0,0,)
Ma 02F2 =- f2 nén
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Cau Noi dung Pi¢m
f+f,
0,0, +f,=-(0,0,-(f,-0,0,)= 0,0, = 3 =1 (2)
Néu khong c6 cdc guong phing, dé anh cubi cing hién ra ¢ vo ciing thi F trung voi
F, do d6 chiéu dai can thiét cua kinh 1a f, +f,. Viéc sir dung thém guong da lam giam
chiéu dai ctia kinh.
Giai h¢ phuong trinh (1) va (2) ta c6: f —ﬁl f —il 0,50
> Patone ' G+l P G+l ’
2. . 3
1.5d Vi fzzal<l:>G>2; suy ra
, , 2f, -1
0S5=0,0,+0,=0,0,-(f -0,0,)= —5 <0
Nén S’ nim sau O nhu
hinh v&. )
Goi duong kinh ria t6i uu
cua cdc guong la d; va d,
duong kinh cua thi kinh 1a d. >
Tu hinh v€ trén ta c6
f_ﬂ+g
+$:OZFI,: 1 3 2f1_f2:>d1=2f‘_f2D=2G_1D 0,50
D OF f, 3f, 3f, 3G
f, —2f,
+£2015,: — 3 — _f-2f) :>d2=f1_2f2d1=f1_2f2D=G_2D
1 OZS 1 -2 2 + 1 + 2 2f1 —f2 2f1 —fz 3f1 3G
" 3 3
biéu kién dé ton tai d, 1a G > 2 (3)
Mt khéc ta c6 — d _50, L s =d= 3L dlzing
5 FO1 f +f, _f f, —2f, f, —2f, f, G 0,50
3 2
Ki hi¢u A la diém thap nhat ¢ nira trén ctia thau kinh L, cho 4nh sdng truyén qua, khi
d6 B 1a diém thap nhat ctia ntra trén cua guong M;. Tt hinh v€ ta c6
- - 2G-1)(G-2
BC_2M-f,  pe 2M-fhy | )(2 )p 0,50
d, 3f, 3f, 9G
3. Diéu kién dé thau kinh L, dat lot vao trong guong M Ia
0,5d 2G-1)(G-2
P8 Besde 26200 )l go T35
9G G 2
0,50
| N A1 en ). PV T+ \/4—5
Tt (3) va (4) suy ra di¢u kién G phdi thod man la G > 5 =G, =6,85.
Cau 5. (4,50 diém)
1. Bo tri thi nghiém, xay dung cong thirc
2,75d Bo tri thi nghiém nhu hinh v, can dat khdi try dong truc véi truc cde try, d6 chit 1ong
can xdc dinh d6 nhét vao cde. Khi déng khéa K, dong co s& quay va 1am hinh try quay, | s

chat 16ng trong cbc s& quay sinh ra Iyc can nhét téc dung nguoc 1én khéi tru. Can bang
gitra momen phat dong cua dong co va luc can nhot s€ lam dong co quay déu.
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Noi dung

Piem

Xay dung cong thuc
Khao sdt chuyén dong cua chat 16ng trong cdc khi tru quay déu vai toc do o
Momen gay boi lyc ma sét tdc dung 1€n bé mat 16p chat 16ng hinh tru bén kinh r 1a

T= 2nr3hnM nén
dr

o= [~ —dr=— | -
27r'hm 4thm( R, r Hién thi

R,

tdc do

Téc d6 quay o(R,)=m, va o(R,)=0nén
4ThR R

T=—"1"21n0
R} -R} %%

0,75

Khi réto quay sé sinh ra suat dién dong cam ung e trén dong co. Cong suat dién chuyén
thanh cong suat co va sinh ra momen quay P =ie = ®T vdi i la dong dién chay trong
mach
A N ie 1
MOmencola T=—=—
o 38

0,50

Khi dong co quay on dinh, mémen co cin bang véi momen can giy boi luc ma st nhot
ctua dung dich

i  4mhR’R; . 1527hR{R;
e n? _p2 NO=1=—0F——5—
38 R;—R; R;—R;
Nhu vy bang viéc thay doi bién tro, xdc dinh cdc cip gid tri giita dong dién trong mach
va toc do quay cua dong co ta s€ xdc dinh dugc dd nhét n.

0,75

1,75d

Céc buéc tién hanh thi nghiém, bang biéu va xir 1y so liéu

- B4 trf thi nghiém nhur hinh vé

- Tién hanh thi nghiém

+ Xdc dinh duong kinh try trong va dudng kinh trong cia coc

+ Po chiéu cao h cua chét 1ong trong cdc.

+ Bat khod k, doi dong co quay 6n dinh, doc gid tri dong dién I trén ampe ké va téc do
quay o ciia méto, ghi vao bang sd liéu.

+ Thay dbi bién tré va ghi cip I, o tuong tng vao bang.

0,75

Bang $O liéu
Lan do I )
1
2

0,50

N

2p 2 ,
Xit I 6 ligu: Ta c6: 1= 22RiRs )
Rz _Rl

Dung d6 thi I theo m, d6 thi dang dudng thing, x4c dinh d6 nghiéng va tir d6 tinh dugc
do nhot 1.

1

0,50

HET
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BQ GIAO DUC VADAOTAO  KY THI CHON HOQC SINH GIOI QUOC GIA THPT
NAM 2013
PE CHINH THUC
PAP AN VA THANG PIEM
PE THI THUC HANH
Moén Vat li

Caw | Noidung | Thangdiém
Caw?t | 025

1- Trong hop kin chira diot 0,125

2- Dung mot trong hai cach sau: 0,125

e St dung thang “diot” ($) ctia dong hb do dién da ning hién so: s& théy
mdt chiéu co sb chi dién ap thuan rat nho (< 1 V), ching t6 di6t mac
thuén; mot chiéu co sb chi 1. (hoac OL), ching té didt mac nguoc.

e S dung ngudn mot chidu, mic ndi tiép ampe ké véi hop kin va dién

trd R,, ddo cuc hop den sé& théy mot chiéu cé dong dién qua, mot
chiéu gan nhu khong c6 dong dién qua.

Ro

Tru 0,125




1- Bang s6 liéu do, don vi va sai s6 (dé tham khao). 0,25
Nhanh thuan Nhanh nguoc
U  [SaisdU| 1 Sai sb U  [SaisdoU| 1 Sai s6
V) (V) | mA) | ImA) | (V) V) (nA) I
(nA)
0 0 0 0
0,36 +0,10 | 0,1 +1,0 [-1,23 | +0,11 [-0,1 +1,0
0,40 +0,10 | 0,5 +1,0 2,16 | x0,11]-02 +1,0
0,42 +0,10 | 1,2 +1,0 2,79 | +0,11]-03 +1,0
0,44 +0,10 | 2,5 +1,0 |-3,06 | 0,12 |-04 +£1,0
0,46 +0,10 | 4,3 +1,1 |-477 | +0,12 |-0,5 +£1,0
0,48 +0,10 | 7,7 +1,1 [|-522 | +0,13 |-06 +£1,0
0,50 +0,10 | 15,1 +12 |-6,13 | 0,13 [-0,7 +1,0
0,52 +0,10 | 27,0 +14 [[-7,12 [ +0,13]-08 +1,0
0,54 +0,10 | 40,2 +1,6 |-7,74 | +0,14 | -09 +1,0
0,56 +0,10 | 70,2 +20 |[-8,13 | £0,14 [-1,0 +£1,0
0,58 +0,10 | 113,6 | +2.7 | -8.86 | +0,14 | -1.1 +£1,0
0,60 +0,10 | 1554 | +33 [-9.54 | +£0,15 |-12 +£1,0
10,31 | £0,15 [ -1,3 +1,0
1,18 | 0,15 | -1,4 +1,0
11,54 | £0,16 | -1,5 +£1,0
Néu sb diém do ithon 15 d8m ..........ooooveiiiiii e Tru 0,125
2- Biét cach tinh sai s khi sit dung déng hé do dién da nang hién s6: 0,25

Pé do U, dung thang do 20 V mét chiéu,
Sai s6: + (0,5%xs6 doc+10x0,01) V.

Dé do I thuan, dung thang do 200 mA mét chiéu,
Sai s6: + (1,5%xsd doc+10x0,1) mA.

Pé do I ngugc, ding thang do 200 pA mot chiéu,

1- Pudng dic trung von-ampe cta didt (dé tham khao). 0,25

160 -

I (mA)

Budng dac trung V-A cla diot 140 ]

120 1
100 -
80
60 |

40 4

20 +

Il

T i T T T X T

-12 -10 -8 -6 -4 -2 [
U (V) -20 -

I(uA)M o

(Chi y: Cuong d6 dong thuén: don vi mA, dong ngugc: don vi pA. Khong
yéu cau thi sinh v€ thanh sai s0).




Pudng d4c trung V-A clia didt

12 -10 -8 6 -4 22 {
U (V) 20~
(Cht y: Cuong do dong thuan, dong nguoc cung don vi mA).

Trén céc truc toa do, néu khong ghi tén dai lugng hodacdon vi ...............

1- Duyng duong dic trung von-ampe nhanh thuan, v& duong thang tiép
tuyén voi doan tuyén tinh cua duong dac trung, r, = AU/AL = 1/tga, (tgo
la d doc cua duong thang).

160

140 + Pudng dic trung V-A (Nhanh thuan)
120 -

100 - r = 1/tga = 0,46 6m

I (MA)

o

80
60
40 -

20

[a] .
© T T T T T T T T T
00 0.1 0.2 0.3 0.4 0.5 0.6
-20 - U (V)

(Khéng yéu cau thi sinh tinh sai sb tir db thi).

Tru 0.125

Chi y: Khi cham, chii yéu xem xét phirong phdp, gid tri s6 ¢6 sai léch chiit it, c6 thé cham chudc.
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