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Loi giai 1. [1.50 diém]

0.50

e Y tudng ctia bai toan nay la chia binh lang tru nay thanh cac 16p nuée rat mong c6
do cao hy, va do day Ah khong dang ké sao cho méi 16p nudc c6 khoi lugng m,,. Vay
vdi mdi 16p nudc, ta sé cd cac thong sb my, t, va hy, tai thoi diém ban dau.

e Mit khdc, ta biét nhiét d6 t, ctia mbi 16n nudc phu thud bac nhat vao do cao hy, cta

th=A-h,+B A_30
16p nudc d6. Ta di tinh sy phuc thuéc dé: ¢ t; =10°C < hy =0 = h

ty = 40°C < fiy = I B=10
30

0.50

* Ta ciing c6, d6i v6i khéi tim G ctia hé 16p nudc, vi tinh chat d6i xiing ctia hé nén
khéi tim G sé nam & trén truc di qua diém chinh gitta ctia binh ling tru. Mt khéc,
dbi v6i bai toan ndy, ta chi cAn quan tam khéi tam G sé ndm & do6 cao nao dé ap
dung cong thirc cta dé cho. Khi nay, ta khéng quan tam t6i 16p nudc ma quan tam
tdi mat tam gidc ctia 16p nude. Tic 13, ta chia lai khdi nude trong binh lang tru nay
thanh cac 16p nudce hinh tam gidc mong dé tim d6 cao ctia khéi tam G. Vi khéi nude
nay phan bd khéi lugng déu nén ta c6 khéi tim G ctia bat ki 16p nurdc hinh tam giac
nao cling déu trung vdi trong tam hinh hoc ctia tam gidc d6. Vay ta c6 thé két luan

h
hG—g.

0.50
¢ Dua vao cong thirc tinh nhiét do can bé“mg ctia hé nhiéu vat, ta c6:

myty 4 maty + ... + muty
my + my + ...+ my

to =

_ @mlhl + mohy + ... + myh,
h mip+my+..+my
30 h
=ty="-410
0=%3"

=ty = 20 (°C)

=1y -+ 10

e Vay to = 20°C

Loi giai 2. [1.50 diém]



Déi At = 20 phuit = %h
e ao o d
Thoi gian di xuéi dong la t; = —— 1(h)
1
e TR d
Thoi gian di nguge dong la t, = o= 2(h)
2

. 11
Tong thoi gianla t = t; + At +t, + At = 3

S6 ghe canla N = Ait =11 (ghe)

0.75

b)

1 ghe di tir A dén B cach ghe di truée 1 luot 1 doan s; = v1.At = 23—0 (km). Khi ghe
di trude 1 luot t6i B va nghi %h thi ghe t6i B nén 2 ghe khong gap nhau.

1 ghe di sau 1 lugt t6i B thi ghe xuat phat nén 2 ghe khong gép nhau.

Suy ra 1 ghe di tir A t6i B s€ khong gap ghe di trudc va di sau 1 luot nén sé gap 8
ghe.

Tuong ty, ta chitng minh dugc 1 ghe di tir B vé A cling sé khong gép ghe di trude
va di sau 1 lugt nén cting sé gap 8 ghe.

0.75

Loi giai 3.

[3.00 diém]




a) Taco:
n1sinb, = nosinbs

= sinb, = Esinﬁl
np
. ny .
= 0, = arcsin (nsm91) ~ 22.08°
2
b) DE khong gay khuc xa ta c6 2 trudng hop:

n, = np = sinby = sinb,

=0, =06,

0, =0=sin6; =0
= sinf, =0
=6,=0

¢) Ta co:

. . LT
n1sind; = nysinb, = nzsm(i —60;) = nacosb;

n
= tanf; = /
nq

=0, =0p= urcttm(%) ~ 53.06°
1

1.00




a) Taco:

b)

Ta co:

. . . ny
npsinb; = nisinb, = sinf, = —sinbd; > 1
ni

. ni
= sinb; > —
np
. ni
= sinfec = —

np

.n
= 0c = arcsin— ~ 53.06°
n3

S = R? = mth’tan’6c
, sin®6c
1 —sin20c
3
n3 —ng

=26 (m?)

= 7th?

1.00




3. 1.00
ni
o,
s "
a) S
b) Ta co:
OS'=H',0S=H
Ol = H'tana ~ H'a
OI = Htan6; ~ HO,
NS L L
o 0,
Mat khac:
nysinb; = nqysinb,
= ny0; = n16,
b _m
07‘ - le
= H =HZ
n2
<)
H' =1.504 (m) < H=2 (m)
Vay sé c6 cam gidc nguodn sang gan.mat nude
d) Véi truong hop nguac lai, ta co:
/ n2
H :Hna:2.66(m) > H =2 (m)
1
Vay sé c6 cdm giac ngudn sdng & xa mat nudc
Loi giai 4. [2.00 diém]




R7 Rg

Mach duoc vé lai nhu hinh trén, véi R; = Rg = 3R, Ry = R3 = Ry = Rs = 2R, Ry = Rg =
R.
Gia st chiéu dong dién qua Ry va Rg lan lugt 1a tit C qua EvaD qua F.
Ta co:
{U =Us + Uy + Us
U=Us+Us+ U
o {LI = [.Ry + [5b.Ry + I3.R3
U= I4.Ry + I5.R5 + I4.Rg
U=15L.3R+ 2R+ I3.2R
{U = I4.2R + I5.2R + I4.3R
{g =3l +2L +2I3 )
U=21+2I5+3I
Lan lugt ap dung dinh luat Kirchhoff cho cac diém nit C, D, E, F, ta c6:
L=0L+1I;(1)
L =13+1I3(2)
Is=1I;+1; (3)
Ie = Is + I3 (4)
Ta cting co:
Ucg=U; =1;.R; = UcA+UpE = —U; + Uy = —[1.Ry + I1.Ry
< [.R = —[1.3R + I4.2R
< I = =311+ 21, (5)
Upr = Ug = Ig.Rg = UpB + UgF = U3 — Ug = I3.R3 — I.Rg
& Ig.R = [3.2R — I.3R
& Ig = =3I+ 213 (6)
Tu (1), (2), (3), (4), (5), (6):
41y — 313 — 214, + 31 =0
{416 —2L—-3L+34 =0
= 7lg+71 —5I3 —5I;, =0
7L+ 1) =5(I + Iy)
S h+l=2(L+1L) )
Ta cung co:
I=0hL+1y=1I1z+ I (8)
T (7) va (8):




L=z-L—=I4
ARG
lg==l4— =I5
A
Thay (9) vao (1) va (4), ta duoc:
24 18
L=—L——1

7 7
2a 1 (10)
Thay (9) va (10) vao (*) va thay U = 8.2V, R = 6(), ta dugc hé phuong trinh:
80 39 1
3= —ls = =
7 3
o, & N
7477730
Giai ra, ta duogc:
7
L=IL=-—-A
’ B 1 6 1
S =1 = —513%-?14: EA
u
& R= T= 20.50
*Luu y* Bai nay c6 thé gidi ra nhanh hon bang phuong phép bién d6i mach tam giac | 2.00
thanh mach sao.

Loi giai 5. [2.00 diém]

i) 1.00

* Mot vat c6 dé nga hay khong sé phu thudc vao viéc tac nhan gay ra vat bi xoay c6
do 16n thé nao (momen ctia cac lyc), dé lam nhu vay, ta sé xét cac lyc va momen tac
dung 1én vat tai thdi diém vat vira nhac khoi mat dat trong hinh sau:

 Chon chiéu duong la chiéu cia momen do ngoai luc F gay ra, momen cda luc dbi
i oa R d__ h
letamxoayCla.Mc—F-E—P-E —F-E mg: o
e Nhu vay, dé M, la bé nhét, thi d phai 16n nhat (vi F, h, P 1a cac hang s6). Nhu vay
vat c6 day 16n nhat trong ba vat sé kho bi 1at nhat (vat 1).

2) Tir M, & cau 1 da tinh, ta ¢6 nhirng cach sau deé giam gid tri cua M,: 1.00
e Giam luc F tac dung lén vat
e Gidm chiéu cao ctia vat (ha thap trong tdm bang cach diing chiing chan)
* Tang trong lugng (khdi lugng), ngudi Sumo thuong rat to

e Tang do 16n cta ddy (Sumo thuong dang rong hai chan

TP. HCM, ngay 01 thang 04 nam 2022 TP. HCM, ngay 01 thang 04 nam 2022
NGUOI DUYET BE NGUCI LAM BAP AN
(ky va ghi 10 ho tén) (ky va ghi 10 ho tén)
Nguyén Thé Duy Ban chuyén moén Vat Ly
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