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I. Hr6ng din chung

1. Can bd chiam thi chim ding nhu dap an - thang diém cua B6 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. Cén bo cham thi khéng quy tron diém thanh phan, cta ting ciu, diém cua bai thi.

I1. Pap 4n - thang diém

KY THI CHON HOQC SINH GIOI QUOC GIA THPT

Cau Néi dung Pi¢m
Cau | (3,5 diém)

1. | Khi cAp nguon U cho hé, xuét hién dong dién phay trén thanh. Thanh kim loai s€ chiu tac 0.50
dung cua lyc tir day thanh quay c6 xu hudng cuon day kéo vit m 1én. '
bé vat m chuyén dong d€u, mémen sinh boi thanh quay can bang véi momen gay boi vat m

H BIR, 2mgR 0,50
M= [ Bixdx == =mgR, = | = === |
0 BRl
Khi thanh quay v6i van téc o s& xuat hién xuat dién dong cam tng Er gitra hai dau thanh.
R R 2
) : 0,50
E, = J‘ Bvdx = j Boxdx = BoR,
0 0
2mgR BoR? 2UR, —BuR?
Khid6U—E, =IR= U=E, +IR = 219%o g, BOR; _ o _ 20R; “BUR; g 0,50
BR; 2 4mgR;

2. | Noi dugc hién tugng xuat hién dong fuco 1a dong dién tron kin va gay ra mémen can 0,50
Xét ving dién tich S kich thuéc axa cach tim quay khoang cach r quay véi van téc goc o 025
trong tir truong. Suét dién dong sinh ra trén ving axa la € = Bav = Baor '

4a 4
Dong dién mit sinh ra 1a dong dién fuco khép kin, dién tro twong ing la R = pS— = pa
0 0,25
. . .. _. ¢ Borda
Dong dién sinh ra trén bé mat 1= —=——"7——
R 4p
) o . B’orda’®
Luc tac dung 1én mot canh la F=1Ba = e
p
X ) S . B’wr’da’® B’er’ds
MO men tac dung 1én toan vang dién tich S la M =2F.r =2 =
4p 2p 0,50
: ‘ B*Swdr’ 2mgR,p
Dé quay déu khido M=——=mgR, > 0 =———2-
s 20 o B’Sdr?
2
Vin tbe vat lic cudi 1 v =R, = 2MIR2P
B°Sdr
Cau Il (4,0 diém)

1. Q Q T

Xétt=1s;taco —==",Q,=Q,—P ritraQ =P—"— 0,50
T, T, % =0 N (T,-T,)

n

Mat khac Q = A(T —Tp) tir phuong trinh cAn bang nhiét Qp=Qtaco




Noi dung

Pieém

PLzA(Tn -T,) Q.

(Tn _Tp)

0,50

Goi nhiét do phong dat duoc khi may hoat dong 40% 1a T’, Tp<T’p <T,, ta co
TI
40%P———~=A(T,-T',) (.

(T.-T)

Tir (1) va (2) ta tim dugc T/? —602,55T, +96100=0 — T’, =297,2 K ~ 24,2°C

0,50

T
% _Q ,Q,=Q,+Pritra Q, =P —"—

TpZ Tn2 (sz _Tn2)

Mit khdc Q=A(T,,—T,,) tir phuong trinh can bing nhiét Q,=Q ta c6
T,

PW—A(T -T,.) @)

Taco

0,75

Goi nhiét d6 phong dat duoc khi may hoat dong 40% 1a T’ o, Tno<T’p2 <Tpy, ta co
L
40%P—2 —=A(T',-T,,) ().

(T2~ Tie)
Tu (1) va (3) ta tim dugc Tnp =279,7 K. Hay nhiét d6 bén ngoai la 6,7°C_
Tur (3) va (4) tim duoc T°5~292,4K hay nhiét d can dit 1a 19,4°C.

0,75

Goi s0 % thoi gian may diéu hoa hoat dong trén tong so thoi gian trong diéu kién di cho
trong hai ché d¢ thuan (lam mat) va nghich (bom nhiét lugng) lan Iuot 1a x va y ta co:

T, B

xP—(Tn_Tp)—A(Tn T,)
T,

yP(T'p—Tn)_A<Tp Tn)

0,50

Vay X % >1, chung to dé duy tri nhiét do on dinh may lanh phai chay lau hon bom

y
nhiét. Do hai méy bat dau cting chay tir cac diéu kién nhu nhau nén bom nhiét lugng s& ngat
lan dau trude may lanh.

0,50

Céu III (4,0 diém)

Dién dung cua tu dién:
Xét 16p dién mdi co6 toa do x va be day dx.
e(X)e,S

bién dung cua 16p dién moi dx la C(x) = r
X

0,50

bi¢n dung cua tula C, c6

O O

1 _j- 1+ ax)dx 2d+ad2:>C_ 2€,€,S
0

1
c lcw €65  268,5  2d+ad?

1,00

Mat d6 dién tich trén cac ban tu
2€,€,S

=CU, = _—1%0°
a * 2d+ad? "=o=

2g,¢,U,

2
q=0S 2d +ad

0,50

bi¢n truong tai diém trong tu c6 toa do x:
E(x) = o 28U, (I+oax) 2U,(1+ax)
goe(X) 2d+ad® g, 2d + aud?

0,50




Cau N¢i dung Piém
3 : 1 U;
Ning luong chira trong tu ban dau: W, = =CU? = LOZ
, 2 2d+ad
Khi kéo tam dién moi ra mot nira, hé twong duong véi 2 tu dién ghép song song: 0,75
€65 | €4S 1 )
=———VvaC,=— =W, =—(C,+C,)U
' 2d+od® % 2d =5 (Gr G
Cong can thiét dé kéo mot nira tAm dién moi ra khoi tu dién:
0,75
A=W -W, zlug ﬁ_&sz
2 2d 2d+ad
Cau IV (4,0 diém)
1. | Ki hiéu ti sb gitra cuong do cua tia khuc xa va phan xa voi tiatéi lak va k’.
2 2
I - _
Trong do k'=12 =12~ (_1j k=lok= 40 050
l, \n,+n, n+1 (n+1) '
Tur cong thure trén ta théy, cac ti 18 vé cp:c‘rng do phan xa, khic xa kh@ng phu thudc vao viéc
anh sang tG1 tr moi truong khong khi dén thuy tinh hay tur thuy tinh dén khong khi.
Tia sang khiic xa vao trong tam thuy tinh bi phan xa di va phan xa lai nhiéu lan, r6i 16 ra
ngoai nhu hinh v& Cuong d6 phan truyén qua dugc tam thuy tinh s€ bang tong cuong do
cua cac tiaso 1,2,3,4,...
Tia 16 s6 1 trai qua hai 1dn khuc xa nén ¢6 cudong d6 1a K?1, 1,00
Tia s6 2 trai qua hai 1an khic xa va 2 1an phan xa nén ¢6 cudong do K k?l,
Tia s6 3 trai qua hai lan khic xa va 4 lan phan xa nén ¢6 cuong do k' k°l, /\ /\ /‘
Nhu vay cuong d6 chum tia 16 qua tam thuy tinh:
k? K 2n
_ 2 12 14 _ _ _
o = Lok (1+ k24K +..) = il il N\ 050
.y ) . I 2n 1234
Vay ti s0 phan truyén qua tam thiy tinh = = —
o n°+1
\ A ) 2 A1y Ipx (n_1)2
Con phan phan xa tro ve 1a T =— 1
| 0 , n-+ , 0,50
, Cogiiogas: e 2N oaeq ARAAD
Ap dung s6 v6i n=1,45: |, niel , 9% /Khﬁng Khi
2. | Tathay, v6i cach chon chict suat cua 16p phu nhu gia thiet, R e
tia sang phan xa 1’ va 2’ c6 cuong do xap xi bang nhau. SR B LR R
) ) 2 Thuy tinh
=[P e, = 2 [ A
Plnt1) 0T % nwn) ()2 ) 1,00
Hai tia nay thoa man diéu kién két hop va c6 hiéu quang trinh 1a 2n'dcosr (phan xa tai hai
bé mit déu mat di nira bude séng). Néu 2n'dcosr = (k+1/2)A thi hai tia sang phan xa triét
tiéu nhau ngay tai bé mt 16p phu.
Phan thog'lt ra ngog‘li chi cc‘)p lai do do chénh 1éch cudng dgf) va do chénh 1éch nay rat nhé . Cl}ﬁ
y thém rang tia s0 3 1a ket qua sau 3 lan phan xa va 2 lan khiic xa nén cuong do s€ rat yeu
so védi tia 1’ va 2°. Vi vay anh sang phan xa tong hop hau nhu khong dang ké.
D¢ day tdi thiéu dé thuc hién dugc diéu trén théamin 2n'd=1/2. Hay d = a 0,50

4n




Noi dung Piém

Cau V (4,5 diém)

Xay dung cong thuc
Do bién dang xo0dn 12 mot dang cua bién dang trugt. Ta xem xét mbi quan h¢ gitia suét truot 0,50
G va hé so xoan C trong truong hop ong kim loai da cho.

Xét mot ong kim loai ban kinh trong Ry, ban kinh ngoai R, dai L, dau ﬁ
trén chot ham ctmng, dau dudi chiu tac dung bdi mdémen M, vudng goc A
voi ong Luc nay ong kim loai s€ bi xoan. Goi goc quay ¢ mat dudi
cua ong khi chiu tdc dung cua mémen M la a. ]

Xét phan tir dién tich dS dang vanh khin c6 ban kinh x va bé day dx. '

Phép momen dM; tng véi lam xoay dS di goc a 1a do co luc tiép y 0,50
tuyén tong hop Fx tac dung 1én ca bé mat dS. Co Al/( =EE'/AE =Y. |
Theo dinh nghia suét truot ta co

F /d X X 2 :

G=bldS X% gs X%y = '.

Y L L \
Mbmen dé giy xoay vanh khan 1a é\aﬁE)\

2nGo M

dM, =Fx = x“dx
Pé xoay ca mit déy 6ng ta can m6 men tong hop 0.75

R, ’
M, = [ dM, = j 2180 six = T (RI-R*)a. = Car %%

2, ; L 2L 4

Do d6 hé s6 xodn C :%(R;‘— R))

Dé xac dinh hé s6 xoan C, xét dao dong ctia hé gom

6ng, thanh kim loai va hai vat gia trong dat dbi ximg. L
Goi khoang cach tir hai vat gia trong dén ong lar.

M6 men quén tinh ctia hé thanh va hai vat gia trong ddi 0,50

v6i truc qua khéi tim 13 I | = 2Mr? + L a2 M

1<

Khi dng bi xodn goc o ta co phuong trinh lo."+Ca =0

H¢ dao dong voichuky T = 2n__2n d !

® +C/I < >
Nhu vay béng viéc do chu ky dao dong ta c6 thé xac dinh dugc C tur d6 xac dinh duogc suét
truot G

0,25

Trinh bay cac budc tién hanh thi nghiém

- Po chiéu dai ong L, chiéu dai d cta thanh kim loai.

- G4 hai vat gia trong lén thanh kim loai sao cho ddi xing qua tam, lép dat hé thi
nghiém nhu hinh v&. Pau trén 6ng dugc him cb dinh.

- Do khoéang cach r tir tAm vt gia trong dén trung diém thanh.

- Cho thanh kim loai léch goc nhé, do chu ky dao dong tmg véi gia tri r, ghi két qua
vao bang s liéu.
Thay d6i r va do chu ky T tuong tmg, ghi két qua vao bang.

0,75

Bang s6 liéu

Lan do r T 0,25

-
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Cau N¢i dung Piém
Xt 1y sb lidu
2 2
. 0,50
© Vel \/C/(ZMr2+lmd2) §
12
2 2
Pat X=r%Y = T V<'}1A=md ;B=&—>Y:A+BX
T 12C C
A g . 2 L e R n . 2M
Do thi Y theo X dang duong thang, xac dinh d¢ nghiéng ta tim dugc C=——
YA tan (04
4ML
Tu C ta tim duwoc G = 0,50

n(R;-R))tana
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