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I. Hr6ng din chung

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

KY THI CHON HQC SINH GIOI QUOC GIA THPT

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 Néi dung Pi¢m
Cau | (4,0 diém)
*Vat chiu tac dung cua 4 lyc:
+ Trong luc P hudng theo phuong thang dimg xubng dudi.
+ Phan lyc N hudng vudng goc v6i mit phang nghiéng.
+ Do day ludn cing nén vat chuyén dong tron quanh O. Lyc ma sat fys huéng doc theo mit
nghiéng vudng goc vai soi day va nguoc chiéu voi chiéu chuyén dong.
+ Luyc cang day T hudng doc theo soi day vé O.
* Do chi c6 trong lyc P va phan lyc N 1a cé
thanh phan hudng theo phuong vudéng goc
v6i mit phang nghiéng nén:
N=mgcosa = f_  =umgcosa.
* Xét vi tri diy hop vGi phuong ngang mot 0.75
goc bat ky 1a o (rad) va c6 van tdc tirc thoi
v. Chon mdc tinh thé ning tai vi tri thip
nhét cua vat.
* Trude khi vat dao chiéu chuyén dong:
%mv2 = mgR sin ¢sin oo —umg cos a..R.¢ (1)
mgsin o.Cos @ —umg cos o = ma,, 2
T—mgsinmsin(p:mam:m?v2 3)
1. | Vatdung lai khiv=0. T (1) suy ra
138
sin(posinoa=u005a.(p0:>p:tana'sm% _N3 2 _ 3 0.1
@ 2n 4n
3
2. | Do 16n van toc dat cuc dai dia phuong tai vi tri ag = 0 ("vi tri can béng"). Mat khac, do co

nang cua vat giam dan va dong nang luén nhé hon co nang nén de thay dong nang cua vat

dat gia tri 16n nhat khi di qua "vi tri can bang" 1an dau tién.




Noi dung

Piém

u 33

Tu (2) suy ra: Sino.CoS @, = pcosa = CoSp, = ——=—— = ¢, =1,1445rad
tana  4n

0,50

Thay vao (1) ta tinh dugc v = \/ZQR(Sin asin g, —pe, cosa) ~1,32m/s.

0,25

Do T phu thudc vao dong nang theo (3) nén T dat gia tri 16n nhét tai mot vi tri nao do6 trude
khi vat dao chiéu chuyén dong.
Tu (1) va (3) taco

2

v =3mgsin a.Sin @ —2umg cos o . 4)

T=mgsinasinp+
Dé tim gia tri 16n nhat cta T, ta ldy dao ham cua T theo ¢ va dit bang 0

d—T=3mgsinaCOS(p2—2umgCOSOL:0:>COS(p2= 2 =£
do 3tana.  2n

= ¢, =1,29rad .

0,50

Thay vao (4), ta tinh dugc: T=mg (3Sin asine, —2ue,.cos oc) ~0,0907N .

0,25

Sau khi vat dao chiéu chuyén dong, luyc ma sat ddi chiéu
mgsin o.CoS ¢+ pumg coso. = ma,, (5)
Gia tdc tiép tuyén ctia vat bang 0 khi:

mgsin o.cos ¢, + pmgcoso = 0= cos ¢, = e

tana
= ¢, =(n—o,)rad ~1,997rad. Hay ¢, ~114,4° ¢, 1a "vi tri can bing" méi.
Vi tri vat dung lai 1an dau tién cach vi tri ¢, khoang 0y = 5,6°
O cac vj tri 1éch it so voi vi tri nay, @=0,+0 voi 6 dunho, tir (5) ta co:
ma,, = Mgsin o.CoS @ + umg Cos o
=M sin o.CoS @,.C0S O —mMgsin o..Sin ¢,.Sin 0+ umg cos o
~-—mgsin o..Sin ¢,.0

. ino.sin , , s
- m%e —0 = Chuyén dong cta vt c6 thé xem Ia dao dong didu hoa quanh

vi tri @, v&i "bién do" 0o trude khi vat doi chiéu chuyén dong 1an thi hai.
— Vit dung lai tai vi tri: @, =@, —0, =29, — @, .
Tai vi tri nay, thanh phan song song véi mit nghiéng vudng goc véi day treo cua trong luc
mgsin a..cos ¢ nhé hon luc ma sat nghi cuc dai pmgcoso Nén vat ngimg chuyén dong.
Tong quang duong vét di duoc cho dén khi dimg lai 1a:

L=R(2¢,—¢,)=R (3¢, +2¢, —21)~0,92m.

1,00

Cau Il (4,0 diém)

Goi khoi luong hoi nudc bao hoa ¢ trang thai ban dau 1a my, khoi luong nude 1la my va sO
mol khong khi 1a n. Thé tich hdn hop hoi nuée va khong khi & trang thai ban dau 1a Vi. Ap
suat hdn hop khi ban dau 1a P; = Ppng + Py, trong d6 Phny = P 13 ap sudt riéng phan cia
hoi nuée bao hoa va khong khi & thoi diém ban dau.

— Phint = Pik1 = Poh = P1/2.

1,00




Cau N¢i dung Diém
Khéng khi tuan theo phuong trinh trang thai khi li tuong nén trong qua trinh ding nhiét:
V, P
PV, =Py, V, >P,,=—2P,, =-=+.
kk1® V1 kk2* V2 kk2 V2 kk1 6
Ap suét hon hop hoi nuéc va khong khi lac sau 13 P, = P1/2
— Ap sudt riéng phan ctia hoi nu6c: Pp = P1/2 — P1/6 = P1/3 < Py,
Vay hoi nudc ¢ trang thai cudi 1a hoi kho hay toan bd nude trong xi lanh di hoa hoi hét. 050
Khéi lvong hoi nudce ¢ trang théi cudi m = my + m. ’
2. | Tacd cac phuong trinh trang thai:
I:)hnlvl :ﬂRTa Phnzvz :mRT _)ﬂ:—PhnZVZ =2 —)&:1 1700
[ [ m. PV m,
3. | Trudc tién can tim trang thai C ma tai d6 nudc vira héa hoi hét.
Goi thé tich cua hé trong trang thai nay 1a V. O trang thai ndy nudc vira hoa hoi hét nén ap
suét cua hoi nudc Pinc = Pon = Phni. Khdi luong hoi nudc trong trang thai C 1a 2m;. Ta viét
cac phuong trinh trang thai cho hoi nude va khong khi:
p v, =2MgTp v -MRT v -2V,
K [
Pl
PacVe =NRT =PV, = Pyc = Z
Ap suit 1én thanh binh P¢ = Pinc + Puc = 3P1/4. 1,00
+ Khi V, <V <V, hoi nuéc 1a hoi bio hoa, ap suat hoi nudc Pp, = Ppn. Ap suat khong khi
Puk = Pia Vo/V va ap sudt Ién thanh binh:
P V,
P=P,+P, =21+ |.
hn kk 2 ( V j
+ Khi V. <V hé chi gdm hoi nuéc va khong khi, ap suat 1én thanh binh:
3V,
P =P + Py :P12_\/l
* Ta ¢6 dd thi nhu hinh vé:
10§
0.9
0.8
P
07}
[ 0,50
0.6F
05! ‘
1.0 15 2.0 25 3.0

Sl<




Noi dung

Piém

Cau 111 (4,0 diém)

Ta di xét cac thanh phan tir trudng trén truc 0x va 0y:

szBosinwt—lBOsin mt—z—7T —lBosin mt+ﬁ
2 3) 2 3
:Bos,incot—lB0 ZSinmt.COSE =§Bosincot
2 3] 2
B :—EBosin(wt—z—n +£Bosin wt+ﬁ]
Y 2 3 2 3
3

:—BO.Zcosmt.sinE = EBO cos ot
2 3 2

0,75

3
2 2
B=1/BX+BY:§BO

0,50

. B
tan goc hop bdi vécto B va truc OX: tanop = B_y =tanot > p=ot+kn (ke 2)

X
Van tdc goc clia vécto B nhéan dugc bang cach dao ham goc ¢ theo t: ¢ = w; nghia 14 véc to

B quay trong mit phang Oxy véi van toc goc o ding bang tan sd goc cua dong ba pha, theo

chiéu tir cudn day c6 dong dién som pha sang cudn day c6 dong dién tré pha hon.

0,50

Trong k¥ thuat, mudn thay doi chiéu quay cua dong co, chi can trdo vi tri cia 2 trong 3 dau
vao & 6 cam cua mang dién ba pha. Viéc lam nay lam cho tinh sém pha hay tré pha ciia cac

dong dién trong cac cudn day thay ddi, tir truong s& dao chiéu quay.

0,50

3.a

Tir thong qua khung day S lic d6 1a: ® = BS = g B,S cosot
Suat dién dong cam tmg trong khung dugc tinh theo cong thic:

e=-d =§BOSm sin ot
2

0,25

Trong khung day c6 dién tré R va do tu cam L, xuat hién dong tuong ng:
- 3B,Sw

Sin((ot—(p); véi Z= R2+(c0L)2;tan(p:%L

3B,Sm

Boquaddtucam L thi: Z=R; p=0=1i= Sin(cot);

Momen lyc tir tdc dung 1é€n khung:

22 2c2
M, = BiSsin ot = 2o Cgin? ot = 250> @
4R 8R

[1-cos(20mt)]>0

0,75

3.b

* Cho khung day c6 thé quay tu do quanh truc d6i xtmg.
Xét khung tai thoi diém khung quay véi toc d6 goc ', tir truong B hop v6i phap tuyén cua
khung goc a (0<a <m).
Twr thong qua khung:
do

® = BS :EBOS coso :>e:——:§BOSSina.d—a:§BOSSinoc.(c0—w')
2 a2 da 2




Noi dung

Piém

i 3B,Ssina (0-0)

2R
Momen lyc tir tdc dung 1€n khung:
9B?S’ sin® a

M, =BiSsina =
4R

(0—0")>0

Nhan xét:

+ Vit ludn chuyén dong nhanh déan.

+ Luc goc léch o thay doi tir 0 dén n, ban ddu momen luc tir ting dan roi sau d6 giam dan.
Ldc o thay d6i dén m, chiéu dong dién qua vong ddy dbi chidu — chiéu phap tuyén thay
dbi, goc giira tir trudng B va phuong phap tuyén thay ddi vé 0. Qua trinh lai lap lai nhu trén.
+ Mbmen luc phu thudc vao do léch giira tbe d goc cua vong diy va cia tir trudng quay.

* Vay: vong day chuyén dong nhanh dan voi gia toc goc thay ddi lién tuc theo thoi gian.
Gia toc gbc tang dan tir 0 dén mot gia tri cuc dai 16i lai giam dan vé 0, sau d6 tiép tuc lap lai
cac bién ddi twong tu nhu vay nhung gia tri cuc dai ngay cang giam dan con thoi gian thuc

hién mot bién d6i ngay cang dai (do d6 léch ®w— ' giam dan).

0,75

Cau IV (4,0 diém)

Chia khoi thanh céc 16p tru mong. Chiét suat cua céac 16p tru coi 1a khong doi.
Tai mat cua 16p tru cach tryc 1a (r + dr), theo dinh luét khuc xa anh sang:
N,.q SiNI,4 =N, siNi’

r+dr

(r+dr)sini

r+dr

r+dr (1)
=N

e =n, (r+dr)sini’

r+dr r+dr

Tai hai mat cua 16p try, sir dung dinh ly ham s6 sin:
sini' ., T
sini,  r+dr

=n,(r+dr)sini',, =nrsini,  (2)

r+dr

Tu (1) va (2), tong quat hoa 1én ta duoc:
n.rsini, =const =Rsini

1,00

Ap dung cong thic trén:

Pé dén dugc mit trong cua khéi thay tinh thi:

J3R

1.R.sini= \/Eg.ég'Sin iR' f;'—?é——'::> i< 6()0

0,25

Dé lot dugc vao trong hoc rong thi

LR.sini =1§sin i < % —i<30°

0,25

, . . .. Rsini , sin®i, R?sin’i
Taco: R.sini=nrsini, =sini, = = tani, = —— == 5
n.r 1-sin“i, n;r-—R*sin“i

Ma dya vao hinh hoc: r.de=dr.tani,

RZsin%i dr

=dp= 1
2r: +R? (4_Sin2 ij r

0,50




Cau N¢i dung Diém
* Trudng hop 1: goc t6i i = 30°
R
:d(p:\/EZR dr:>Aq):2_[ \/EZR drzﬁ
4r B2 2
Goc léch gitra tia téi va tia 16 la: 1,00
a=n—-Ap-2i =E—£zl,39rad.
3 2
* Trudng hop 2: goc t6i 1 = 60°.
R?sin’i dr 3R* dr
= o= 1 T Ve -R' T
2r2 +R?| = —sin?i | " r- '
4
R 2 R
3R dr
PSP Y S S Y
RJ/.Z 8r'—2R* r RJ;Z
bat
e 1,00
r
R% [— -1
2 2
t= 2 1= 8rd2 dr=—YR% gt
r
R? ‘;:2—1
B2 V3
R2dt dt J6 & ~6n
Ap=+/6 =6 = arctan(t)] ==
? { 8r’ '!2(t2+1) (¥) 6
Tuong tu ¢ trén ta tinh dugc: o =2n—-Ap—2i= 8—(;/6 n~2,91rad.
Cau V (4,0 diém)
a. | Bo tri thi nghiém nhu hinh vé:
.
.
.
.
.
.
.
/
Nam chéam :
/
/ 0,75
.
.
.
Gid do []

C6 dinh vi tri dat khung day (thang dtmg) va vi tri treo nam cham trén truc cua khung day.




Cau N¢i dung Diém
b. | 2. Tir truong tai vi tri treo nam cham gdm: B=B, +B,,
v6i B, ~ N&I, co thé viét dudi dang B, = Al trong d6 A 1a hang sb phu thude vao vi tri,
s6 vong day va ban kinh R, | 12 dong dién chay qua khung.
Chon phuong B, //B;ytacé B=B,+B;, =Al+B,,
Phuong trinh dao dong M = I,y hay pBa=-I,y > a "+T—Boc =0
qt
. | 1T?
Chu ki do déng T =2 |- tir do: Y
uB 1,50
1 H p H
— = B, +B.,)= B, + B
T 4l (By +Bro) an’l, ¢ Al
it x = | (cuomg do dong dién) va y = % N
tacoy=ax+b
trong d6 a= M;“\ , b= Lzl ™ x =1
An’l, An’l,
Db thi ¢6 dang nhu hinh vé bén:
C. . ) ) 4’| N
M6 men tir cua théi nam cham p = Th;
TD
céc hé sb a va b co thé duoc xac dinh bang phuong phap db thi hodc phuong phép binh
phuong téi thiéu.
* Biéu thirc md men quan tinh Iy
M6 men quén tinh d6i véi truc ox:
2
Chia thanh cac dia mong va dung dinh li Huyghen-Steiner tinh mé men quén tinh cua dia
mong dbi vai tryc 0z va oy
1,00
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Cau N¢i dung Diém
2
i, =di, = F9M 2
4
L 2 2
R (
L, =1,=2[dl :m{—+—J=I t
’ ! 4 T12)
d. | 4. Nguyén nhan gay sai s6
- TUy theo d¢ lon caa I Néu lg 16n, dao dong khong rd rét = can hd tro By khung day
(tang dong)... 0,75
- Tir truong TD khong dong nhét trong khu vuce do.




