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TIM HIEU SAU THEM VAT LY SO CAP
SUC CANG BE MAT
c¢ho n6 co lai, 1am gidm b mét ciia né. Nguoi ta goi

nang lrong bé mit tinh trén mét don vi dién tich hay
Iuc tinh trén mdt don vi dai dudng bién ciia mit d6

“Su thé bién ciia sirc cing bé mit cta chét 1ong trong
ty nhién va k¥ thudt thit da dang den kinh ngac. N6

khién nudc tap hop lai thanh giot, nhé né ma ¢6 thé

thdi bong béng xa phong va viét bing bt myrc. Stre

cang bé miét cling dong vai trd quan trong trong sinh
¥ hoc cuia co thé ching ta. Ngudi ta con sir dung no

trong cbng nghé vii tru. Mot cau hoi tir nhién duge
it ra 12 tai sao b& miit chat long lai x{r sy nhur mdt
mang dan héi kéo déin? Trong bai bao nay, ching ta

s& ¢b ging tim hidu va tra 16i cau hoi do.
Ning lwong bé mit

Cac phén tir nim trong 16p chét 16ng méng gin bé mit
& trong nhu’ng diéu kién dic biét. Chiing co nhu:ng

 lang gieng giong nhu ching chi ¢ mét phia cia bé

mit, khéc véi chc phan tir nim sdu trong chat léng
duogc bao quanh bdi cic phéan t khac fir moi phia. Béi
thé lyc tong hop tic dung 1én phén tir 0'10'p bé mit
13 khac 0. Vi du, trén mat thoang cla chét long (H.
1.) lyc nay huéng

chét long, vi cac
phén tir & bé miit

cac phén tir trong

chét Iéng 16m hon

nhiéu so voi Ire

hiit tir cdc phén tr [ Hinh1. |
trong khong khi. T

Khi dich chuyén mét phan tir b& miit vio sfu trong
thé tich chét 16ng mét cong dwong d4 dugc thue hién.
Pidu ndy c6 nghia 13 cic phan tir & b8 mit c6 mot thé
ning du'so v&i cic phén tir & bén trong chét long. Tt
nhién, cdc phén tit chit 1éng & trong trang thai cin
bing nhiét lién tuc — mot sb phan tir roi bé mit thi,
nguoc lai, 8 ¢6 cac phan tir khac roi vao d6. Nhung
van c6 thé n6i v& mot ning luong phy trung binh cia
16p chét 16ng & b mit, tirc 1a vé niing lwong bé mit

-ty 18 véi dién tich b mit chét long.

Ta d4 biét ring trong sb tAt ca cc trang thai kha di
cla hé, trang théi co ning lugng cyc tidu & 13 trang
th4i bén vitng. Pic biét, ngay ci bé mijt chét léng
cling co xu hudng chép nhan mot hinh dang sao cho
niing lugng ciia nd 1a cwe tidu. Nhu ngudi ta thuong

I3 hé sb strc cing
bé mit. D& dang
ching minh dugce
ring (ban hdy
thr lam xem!)
hai dinh nghia
nay ctia hé s strc
cAng mit ngoai 14 : —
trong duuong,
Céc Iye khac thurdng co tac dung nguge voi xu hurdng
lam giam bé mit chit long cia sitc. cling mit ngoai.
Vi dy, giot chét léng hE‘lll nhu khong khi nao c6 dang
hinh cau mic dit hinh céu ¢6 dién tich nhé nhét trong
s tht ca cac hinh co cung thé tich. Khi ngt nudc
dtmg yén trén mot mit phing bt dong nim ngang
thi n6 c6 dang de¢t. Ngay cd cac giot nude roi trong
khéng khi cling ¢6 hinh dang phirc tap. Chi cé giot
nuée ¢ trong trang thai khong trong lugng méi cé
dang ciu hoan héo. -

Nha bac hoc ngurdi Bi J. Plato, vao giira thé ky 19,
13 ngudi ddu tién d3 khix duge. tac dyng ciia trong
lyc trong nghién ciru sirc cing bé mit ciia chit léng.
T4t nhién, vao thoi gian d6 ai dim mo téi trang thai
khong trong hrong thuc sy, va Plato chi don gian dé
nghi diing lyc ddy Archimedes @& can bing trong hyc.
Ong dit chit 1ong chn nghién ciru (ddu) vao trong
dung dich ¢6 cing khdi lwong riéng va nhw ngudi
viét tidu st éng sau nay di mé ta: 6ng di vo clng
kinh ngac khi thiy ring du c6 dang hinh ciu. Hién
tugng niy d 1a @8 tai cho nhimg nghién ngim rat lau
sau ndy cua éng.

Plato d& img dyng phwong phép n6i trén cia minh dé
nghién cfru nhiéu hién twong khéc. Chéng han, dng
3 nghién ciru qué trinh tao thinh va birt ra cla céc
giot chit Iong & du voi hay dng nho.

Thudng thi, ching ta nudi mdt giot nude tién trién
kha chdm chap, nhung né birt ra khoi voi lai rat
nhanh, dén mirc mét ta khéng kip theo ddi nhitng chi
tiét ciia qué d6. Plato da dit déu voi vio mot

chét 16ng cb khéi leong ridng chi nho hon khéi luong
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TRUNG HOC CO SO

C81/171 . Thanh AB c¢é trong lugng P = 40N, chiéu
dai L = 60cm, tiét dién déu, ddng chét dit trén diém
twa O cb dmh Biét 04 = ZOcm Bo qua ma sat ¢ O,
Pé thanh nim cén
bing & vi tri hop voi
phuong ndm ngang
mdt gbc o =30° ta
can tac dyng én dau
A mét lee F. Hay -
xéc dinh cudng 39
va goc hop boi Iyc
Fvdi thanh AB ..
C82/171. Trong mdt binh nuée hinh tru ¢d mét cuc
nude d4 ndi trén mit nude. Bén trén cyc nuwéc da cod
mot hon bi nhé bing déng, khéi lu’cmg m = 450g.
Héi myc nudc trong binh
s 1én cao hay ha thap thém
bao nhiéu neu nroc & tan
va bi chim xubng déy binh?
Cho d1en tich d4y binh 13
100cm? va khéi lugng rién 3g
cta nude 1a D, = 1000kg/m”,
khéi lrong rleng clia dbng 1a
D =9000kg/m”.

(333/171. Cé nhiéu binh gidng nhau dung cdc luong
nuée nhu nhau § cling nhigt d9. Pau tién 46 M gam
nude nong vao binh thir nhat, khi c6 cAn bang nhiét thi
miic M garm mudc tir binh thir nhét db vao binh tht hai.
Sau d6 miic M gam nudc tir binh thit hai d3 cAn bang
nhiét d6 vao binh thi ba. Tiép tuc qu4 trinh trén cho céc
binh tiép theo. D@ ting nhiét d6 cita nurdre & binh thir nhat
va thit hai lan tugt 13 At; = 25°C va At, = 20°C. Bo qua
syt trao d6i nhidt véi binh va méi tradng’

a) Tim d9 ting nhigt d¢ A¢; ctia nude & binh thi ba.
b) K& tix binh tht bao nhiéu thi nhiét d6 nuée trong
binh ting khong qué 10°C?

CS4/171. Trong mach _
dién nhu hinh v&, cac R

von ké gibng nhau; % N

hiéu dis_n thé ‘Agiﬁm} hai ‘_@_V . C@
1
Q 53U

HHHHHHH!.’."!.’HH/H

A . A 12 _ .
va 3, T1’m s0 chi cia 5 U 0
céc von ké theo U,
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- C$5/171. Mét thau kinh hoi tu co tiéu cw f=18 cm
- ghép sat mét guong phang Mot vat séng nhd ndm

trén- truc - chinh cia thdu kinh, vudng goc véi truc
chinh va cach théu kinh 13,5 cm. Dyng 4nh ctia vat
va tim s6 phong dai anh ciia vét

TRUNG HQC PHO THONG

TH1/170. Mgt thanh cimg chidu dai L, kho1 lwong
M, ¢b the quay trong mét phang thing du’ng quanh
tryc A nim ngang di qua déu trén O cua thanh. Mgt
dfa tron mong, ddng chét, o ban kinh r (» < L), khéi
lugng m, duge gin vao ddu dudi P cia thanh nhé mét
truc quay nho (song song véi truc A) vudng géc véi
mit dfa va di qua tdm dfa. BS qua ma st & céc truc
quay va strc can cia khong khi. Tim chu ki dao dong
nhé cia hé thanh cling va dia quanh truc A trong 2
trzong hop : _ .
a, Pia ¢6'thé quay khong ma sat quanh truc chia no.
b. Bia duoc gan chit véi truc-cia no.

TH2/170. '

Cho mach dién xoay chiéu nhu hinh v&:

Uap= 180+/2cos(100m - %). (V); cudn cdm thuin

L=——H;
T

R, =R, =100Q2;
ty dién c6 dién dung
C bién dbi duge.

1. Tim gi4 trj C aé hleu dién thé hiéu dung giita hai
diém M, N dat cye tidu.

2.KhiC=
n\/'
dién tr& khong dané ke T1m s6 chi ampe ke

TH3/170. o

Trong mach dién nhur - .
hinh vé: B 13 dibt 1y
tudng; dién dung cua 9
cac tu €, > Cy; cubn A | :
cam thufin L. Dit vao. 1o ™,
hai d4u A, B dién 4p By :
upp = Upcosot, vao L T
thoi diém t =0, dién
thé & A cao hon dién -
thé & B. . . .
1. Vao thoi diém ¢= 0 : X; mé, K, & chét 1. X4c dinh
cudng @6 dong dién i qua L nhw mot ham sb theo thi
gian. V& d6 thj cia 7, tinh gid trj cwe dai clia i qua L.

“F, mic vao M v N mét ampe k& ¢6
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2. Vo thoi didm ddu £ = 0 : K, déng, K, dong vio
chét 2. Tim sy phu thude cla cia hiéu dién thé trén
cac tu dién theo théi gian va v& db thi biéu dién su'
phu thudc d6. -

'TEi4/170. Mt hat chuyén
dong bén trong mot chiée
ly theo qu¥ dao trén ban
kinh 1. Mit trong cua ly
cb dang mdt hypecboloid - lg
duge mb ta bdi phuong
trinh: p* - 22 = R? (wong .
toa dd tru). V&i gia tri ndo
ciar thi qu¥ dao ctia hat 1a

4n dinh.

TH5/170. Xéc dinh chiét
suét ciia mot chit 1ong véi

cac dung cy :

- 01 can chira chat long
cn tim chibt sudt
- 01 binh hinh hép chit -
nhit : mdt thanh binh :
méng, trong sudt ¢6 khac L
chia VE_l’Ch, mit trong thanh

binh d6i dién dugc ma bac. Py binh ¢6 van xa V.

- 01 bat laser

- Gia 48, kep cin thiét.

Em hay de xuét mét phuong 4n thi nghiém xac dinh
chiét sudt cua chét long cho & trén : v& so d6 thi

ng]:uem néu céc birde tién hanh thi nghiém va xir li
két qua.

2

El e 1%

DANH CHO CAC BAN YEU TOAN
T1/171. Tim tit ca cac 56 nguyén duong n sa0 cho

n khong 13 s8 chinh phuong va [\/— ] 12 w6c cla n2,
trong d6 ki higu [x] 14 s6 nguyén 16n nhit khong vugt
qua x.

' T2/171.Véi cac s6 ay, ay, ..., Gyy;g 13 hodn vi cia tip
{1;,2; 3; ...; 2018}. Tim gi& tri 16n nhét cia a,a, +
A3y + ..+ log1985015
“T3/171. Cho tam gidc’ ABC ¢6 Z/B=24C. Goi M Ia
trung diém ctia canh BC, D 1a giao diém ciie dudng
phén gidc trong ctia goc C va AM. Chimng minh ring
£LMDC < 45°

TRUNG HQC Co SO

C51/168. Co baxeditrAtiB. Xe2 xuat phdt mudn
hon xe 1 1a 30 phut nhung sém hon xe 3 g 20 phiit.
Biétvin téc mdi xe khéng doi trén duong di. Sau mét
thoi gian ndo do thi cd 3 xe déu giip nhau & mot diém
C trén duong di. Biét rdng xe 2 dén B trudc xe 1 1a
40 phut. Hoi xe 3 dén B trirde hay dén sau xe 1 mét
khodng bing bao nhiéu?

Giii. Chon don vi thoi gian 13 gi¢. Thoi gian di tir A
téi C ciia xe 1 nhidu hon xe 2 13 —;— gi®r, nhiéu hon xe

3 12 50 phat hay % gidy. Ta c6:

AC AC AC AC 5
a2y —(1)— 20

vy v, V3

Xe 2 dén B trudc xe 1 13 40 phitt viy thoi gian chay
trén AB it hon xe 113 30 + 40 = 70 phit hay _Z.gic‘r:

ﬁ_éﬁﬂm
i v
Tix (1) va (3) = AC(v,-v)) 1 AB(v, —v) _ 7
v,v, 27 oy, 6
= AC =% AB thay vao (2)
3AB_3AB 5 AB _AB 35
—t= —+=

7vl 7v3 6 v, v, 18
35

Viy théi gian chay cia xe 3 ithonxe 1 1a 13 gio. -

Vi xe 3 xudt phét sau xe 1 1a %:i—z gid, nhd hon

%g_ gi® nén dén B trude xe 1 mdt khoang thdi gian

p 32_15 1?0 gior hay 1 givr 6,7 phit.

18 18

Céac ban c6 101 gidi ddng; Nguyen Minh I-Ioa, Nguyén Quéoc
Anh, Pé Pirc Manbh, Nguyen Tri Dimg, B3 Gia Nam, Lé
Anh Thyet Lé Thi dnh, Nguyen Quynh Anh; PS Luong Huy,
Nguyén Bing Hodng, Téng Thi Kiéu Trang 9E, THCS Vinh
Tuong, Yinh Plxlic

~ nhét: v = vy

.ta co: M(tk+l -

$6 171 thang 11 - 2017

CS82/168. Mot thanh rdn, mdnh AB cé chiéu dai I,
mot diau tiea trén tuong thing. dzmg con ddu kia trén
mét san nam ngang. Kéo cho dau A trén sin ndm
ngang chuyen dong
voi vdn toc v, khong
doi. O thoi diém thanh
hop v6i phwong ndm
ngang mot goc a thi
diém nao trén thanh
chuyen dgng voi van
toc nhé nhat. Vén toc
d6 bang bao nhiéu? -

Gidi. C6 thé coi thanh AB quay quanh mdt diém C
nio dé trong mit phing hinh v&. Dé tim C ta c6 nhén
xét sau ddy: Trén mot vit dang quay trén quanh thm
C, diém nao trén vat va gin tim hon 58 quay chim
hon, Mt khag, vén: tc quay ctia mdi diém déu vudng
g6c véi ban kinh néi voi C qua d1em do

Vin tbc tai cac diém A, B ¢ diu thanh huéng theo
fromg va san. Vay tir A va B ta ké céc dudng vudng
g0c vaGi san va voi tudng. G1a0 dlem C chinh 1a tdm
quay cua thankh. :

Tir C ha duong CH vué'ng
gbc v6i AB. Diém H nim
& trén thanh va gin C nhét
nén 13 diém c6 vén téc nhé

Céc van toc cia A va ctia
H ti 1§ v6i quing duong di
durge nén ta cé:
2nCH _2nCA
Vi N Vo

Vy =V CH V,COSO.
—_ 0_= .
H AC 0 |

Viin = Vy =V, COsQL.

CS3/168. Hai binh nhiét heong ké déu chia M =
350g nudc, binh A & nhiét dg 20°C, binh B ¢ nhiét d‘g
100°C. Tir binh B nguoi ta ldyram= 50g nuede roi
dd vao binh 4 va qudy déu. Sau d‘o laz lay 50g nuce tir
binh A d3 tré lgi binh B va quay déu. Coi mét lgn dé
qua va dé tré laz tink la mét lan. Hoi phdi d6 qua dé
lai bao nhiéu lin ctng mot lugng nude 50g dé hiéu
nhiét dj giita hai binh nho hon 20°C ? B6 qua sy trao
doi nhiét gitta nwdc véi binh va méi trieong.

Giai, Goi nhiét @ binh A Hic du Ia fy, sau 1an k 13
7 nh1¢t dd binh B Iuc dau 1az,,sanldnk1a ty . Sau
1an d6 thir k thi hiéu sé nhiét do 1a Af =1t -4

Viét phuong trinh cén bing nhigt & I4n d6 thir £+ 1,
t )= m(t;;—tku) =

$6 171 thang 11 - 2017

B il

m

. = t+ t
T Mam Y M+4m ¥ (1)
(M_m)(t' k+1) m(tk+l tea) =
: (M-m) .
t!<+1 —M_t +M k+1 (2)
Thay t; , ; tir (1) vao (2) ta co
' M m
t, = t + t (3
k+1 M+m k M+1’[1 k ( )
Trix 2 vé (3) cho (1)

(tk+1 k+1)—M—+ni‘( k)"_ (tk_'tk)

Liic d4u I (t, - Ito) =‘80?C._Sau 1an @6 qua va d trd lai
thirk (t,~t,)= (Z)k (t,—t,). Theo gia thiét

. -1.)=(C)80°C < 20°C > 3y < L
(=8 = ()"80°C <20°C= () <.

Lén lugt thir céc gia tri véi k tir 1 23 tathayk>5
théa min didu kién d2 bai.

Cic ban c6 16i gidi ding: C5 nhiéu ban doc gidi diing, nén
TS khong diing tén. Mong ban dgc théng cim !

CS4/168. Cho mach dién nhu hinh vé, trong do ta
chua biétR, rva hzeu dienthé U gitka hai diém 4 vé B

nhung biét cong Suat t6a nhiét trén dién tro R la 3W,

a) Tinh cong sudt nhiét téa ra trén dién tré 3R.

b) Biét higu dién
thé wén r bang
/10 hidu dién
thé trén dién tro
R. Tim cong sudt
tiéu thy trén cd
dogn mgch AB.,

Gidi. a/Ki hiéu cdc dong dién nhir hinh va. Tong'
cuémg dd cac dong qua nit A va B déy bang cudng
d% dong dién mach chlnh nén

L+L=L+I, (1)

Mit khéc: U = RI +2RI _2R1 +3RI,
=1 +2I, =21, +31,(2)

Nhan hai vé cia (1) véi 2 1di cong véi (2) ta tim duge:
3 1

L=,
a2

P _3RI, _3R(°f” =L08=>P, =3,24 W.

:Pl RI] RII




VBT RS & TS TRE
b/ Ta xét trudng hop cuong d6 dong dién chay quar
tr Ct6iD. Tacd U,, =U,+Uqy

2RI, =RI, +0,1Rl, = I, = 0,551, Thay vao (1) tim
dwoc: I =1, +1,~I, =0,951,.

Cudng ¢0 dong dién mach chinh: 1= I +1, =1, 53],
Hidu dién thé U= Rl + 2RI, =2, 9RI nén cong

suit todn mach 1a:
P=Ul=2,9RI,.1,55I, =4,495RI? =13,485W.

Truedng horp dong di¢n chay tr D dén C loai vi khong
thoa man gia thiét, _

Chc ban c6 i gidi ding: Lé Thi Anh 9B, Nguyén Tudn
Khanh, Nguyén Anh Qudc, Téng Thi Kiéu Trang 9E1, THCS
Vinh Tudng, Vinh Phiec.

CS5/168. Biét duong di ciia tia sdang qua thau kinh
phdn ki nhie hinh vé. Thay thau kinh ndy bang mot
thau kinh hoi ty.co . -

cung do lon ciia tiéu T

cw, ddt & ciing vi tri, - _ o

Vé duong di cia tia

sang nay qua théu S I

kinh hoi ty. _ R

Giai. Ta tim tiéu diém F phla bén phm thdu kinh bing
cach coi 87 14 tia t6i, 7513 tia khac xa.

Qua O ke tryc phu song song ST 161 kéo dai tia IS
cho céit nhau tai Flatiéu d1em phy. Tir F; ha duomg
vuong gbc véi truc chinh cét truc chinh tai F. F 14 tiéu
diém ciia théu kinh phén ki nhung ciing 14 tisu diém
ctia thiu kinh héi tu vi chiing cé cung tiéu oy,

Qua O ké truc phy
thir hai song song voi
ST cét tiéu dién. (mét

thoi gian ma vé{ ngng thyc hién dwoc mét nika dao
dong. Cho gia toc trong trucng la g.

Gidi. Khi chua tha hinh try, 16 xo giéin mjt doan:
%o = mg/k. Xet HQC khoi tAm, vat va hinh try déu dao
d6ng quanh khéi tim véi cing tin sb gbc @=k/2m
va bién db 4, = (mg)/(2k) .

Trong nira chu ki thi binh di xuong mot doan 24, so
véi khéi tAm, con khéi tim roi xuong mit doan:

282 4k
Quéng dudmg hinh try di duge khi vt thyc hign duge

(z? +Dmg -

nira dao déng 1a: H =24, +h = m

Cidc hgn cd i gidi ding: Ha Anh Ting 121y, THPT chuyén
Lé Hdng Phong, Nam Dinh

TH2/168. Mgt dzen tich diém g ¢6 khoi lmmg m
o thé trueopt kkong ma sdt dpc theo vong nhan hinh
tron ban kinh v co dinh
nam ngang. Trong mdt
phing vong tron c6 dit
c8 dinh dién tich diém
Q cdch tim mit khodng
d@d<r). Trupénchogq
van toc ban dau Yo theo
phuong tiép tuyén.

a) Tim vin t6c ciia né theo géc 0.
b) D§ ién lyc ma vong tic dung 1én hat theo géc §.

¢) Gid thiéi hat chiu téc - dung cua lype can tir vong c6
do lém phu thuoc vin téc theo cong thitc: Fo = 'y my
voi y 1a hang s6. Tim vi tri hat dung lai.

Giai. Ap dung dinh ludt bao toan ning lugng:

phing qua F va vudng
gbc voi trye chinh) tai
F, . Tia 16 thau kinh
hoi tu 13 tia IF, .

Cic ban ¢6 1vi giai ding: Cé nhiéu b.;m dpc guit ding, nén

T8 khing diing tén. Mong ban dopc thong cim !
TRUNG HOC 'PHO THONG

- TH1/168. Bén trong mot hinh try khoi heong m c6
treo mét vat ning cé cung khéi lwong trén mét 16 xo
co dp cung k. Ban diu khii tru ding yén. Tai mit
thoi diém ndo d6, ngwoi ta thd khii try cho o roi
tir do, sao cho truc cua hinh try van gitt thang dimg.

8

kaQ "+—l-mv§=@+-mv
\/d2+r2 2 4 2
Do df = d2 + r‘j‘ _+_2?dsi_ﬁ¢ suj} ra:
v= B+ 2kqQ 1 1.
\/d2+r \/d2+r +2drsm¢
Luc ma vong tac dung len hat N——(F},+Fd)
:;N= > kqQ(r+dsm¢)

(d2 +r +2drsm¢) vz :

Khi hat dung lan/hxc ma sat s& bién mét, hrc dién s&

Héy- xac—quang—duﬂng—hmh tru-di-duoc-sau-fhodng ——ean bang-véi- phan-tye-cha—vong—Vi-tri-hat-dimgc&
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thé & mét trong hai vi tri: xa nhét hodc gin nhét, & d6
thé néing tinh dién cye tiéu hodc cuc dai.

Cic ban ¢6 1o giai dings H6 Anh Ting 121y, THPT chuyen
L& Hdng Phong, Nam Pinh

TH3/168. Mot qud bong dwoc ném ti sin tai A va
va cham voi twong tai B theo phmmg ngang. Sau d‘o
bong va cham voi san tai cdc diém €, C2, C; ... roi
quay lgi A. Hé s6 hoi
phuc nhw nhau tai cdc
diém va cham. Tim hé
56 héi phuc . Bd
qua sic cdn khong
khi va xem m’ngbo’ng 4 G G C,
khong quay.

Giai. Ki hi¢u thanh phan vén toc ném theo phu(mg
ngang va phuong thang dimg 1an hrot 1a u; va v,
Khoang céch tir A dén B theo phuong ngang la:

Y

g

Sau va cham tai B van toc theo phucng ngang 13 eu,
va vn tdc nay khong dcn trong cAc va cham., "

d= Ung—

A

Khoéng cach tir goc gu:ong dén didm va cham Cila:
afl =£u0t1_ =8uo—vpl.
Khodng cich C,Cyla:
2

Vo =2 P UoVo

g.

Vo uoVy

MV, g oot
g

Sau tt nhiéu va cham (# — <o), bong tré lai diém A
nén:d,+d,+..+d =d

d2 = &ugly = sy

TlIOI’lg t: d2 = 26‘

262
Hay 1= £+23 +o.426" —£+1—:>£ \/_ 1
—-£

Cic ban c6 10 gidi ding: HS Ank Ting 12Ly, THPT chuyén
Lé Hong Phong, Nam Dinh

THA/168. Mgt binh thily tink c6 tiét dign hinh thang
Vi goc o = 6° chira ddy nudc véi chiét sudtn = 1,3.

M6t chivm sang song song chiéu t&i mdt bén ciia binh,

Sau binh dit mot thiu kinh héi tu c6 tiéu cu = 50cm.
Trén man dnh dit

tai mdit pkﬁng tiéu — [T
dnh ciia thau kinh, —>l -
nguoi ta quan sat '
thti’y mot diém sang.
Héi diém sdng nay

—>
—>
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T I o TS TReE

-dich chuyén mét khoang béng bao nhiéu, néu ta bo
- binh d&i? Goi y doi voi gée o di nhd, ta c6 thé dung
cong thirc gan dilng sino, = o.

Giai. Khi bo binh thily tinh ta, cc tia séang song song
chiéu dén TK s& héi tu tai F. Khi c6 binh thity tinh thi
cAc tia séng qua binh s& bi 1&ch géc nhd & nén cac tia
song song s& hoi tu tai F trén tiéu dlgn. Taco:
FF| = OFtand

Binh thty tinh gibng nhu lang kmh c6 goc chiét
quang 2¢ rit nho. Khi do6 tia sang song song di qua s&
biléch 1 goe 8: 5= - 1).20..

Suyra: FF, = f.tan[(n—1)2a]~2f(n e

Céc ban o6 101 giai hing: H Anh Ting 1217, THPT chuyen
Lé Hong Phong, Nam DPinh

THS/ 1 68 Mor lang kinh cut lam bang mdt khéi chat
trong Suot c6 chiéu dai day trén d = 0,2cm va dj
cao L = I0cm. Ngu’o'z ta chiéu téi mét bén ling kinh
mot chim do‘n sdac hep cach day dwdi mot khodng a
= Scm. Biét rang tia I6 ra khoi ling kinh khéng doi
hwong so voi tia ban diu

vi chiét sudt ciia chét lom N x
ldng kinh phy thuéc vao do A
cao x theo cong thirc: g
n,=12(1 +x/(6L)). mE

Hay xdc dinh goc chiét
quang o ciia ldng kinkh. Goi P
o2k, ’ . ’ ) P

y: doi voi goc o. dit nkd, ta / s
co thé ding cong thirc gn 2 \[0
ding tgo, = sing, = .

&
«

Gidi. Gid sir chum sang ¢é

bé rong I Theo nguyén Iy N x
Fermat ta ¢6: L 44 = Lgg: = iy
o ACHACn BB )

L4
Ma A'C=A'Blata~la ;A frs¢s 2
Vi gococratnho nent:asang 2% ’f\ X

truyén tir A den C coi nhu’_
dudng thing. | z
AC=D- xztanaEDfaxz .

Véi D=d+Ltana~d+al
nén AC=d+(L-x)a

Tuong tu:: BB'=d + (L —x))ex
d .
Thay vao (1) ta tim duge : & = . 0,02rad

Céc ban ¢6 1vi gidl ding: H3 Anh Tung 12Ly, THPT chuyen-‘
Lé Hong Phong, Nam DPjnh i




l}!

parabol mét khodng bang _

DANH CHO CAC LO’P KHONG

CHUYEN VATLY

1.1/168. Mot doan day thép dugc udn thanh hmh
pambol voi phwong trinh 'y = k::c2 (k 1d mot hé 56 da
biét) va dit trong mat phang thing dimg nhie hinh vé,
Mt hat dwoce xdu L qua dogn day thep trén va d‘wo’c
phong vm vidn toc Vo e 0

diém ndm thdp hon dinh '

H. Hoi' 'V, phdi ¢6 gid tr]

bang bao nhiéu dé trong . v
suot qud trinh chuyén dong Of ‘‘‘‘‘ H
ctia hat, né khéng chiu mot
tdc dung ndo ciia ddy thép.

Gisi. Goi o 13 gée tao bdi ¥, va phuong ngang (Ox).

Néu hat khong chju lyc do day thép tic dung thi

chuyén ddng cia né 14 ném xién, phirong trinh qui dao

trimg véi phuong trinh biéu dién hinh dang day thép.
H

Vj tri ban'du cta vat: Yo = Hx, =— T

Ung vé6i @6 cao cyc dai H, vét dat t?im xa L tinh th_ed

2 g2
cong thﬁ'c H= I/_;ltﬂ va

2V smacosa
L=t =) =2 \F OF

Véiala goc tao bdi V va phuong ngang. Vi V phii
cd phu’(mg tiép tuyen VO'l qui dao nén tano. dung bing
hé sb gbc cua tiép tuyén cha parabol tai diém ném

 (xgr yo)i tana = 2kx, = 2NkH

sing =2 .___k{{_.._..
1+ 4kH \/1 i @
Thay (2) vao (1) tinh dugc VD = g[ﬁ+2ﬂj

L2/ 168. Hai vit co khéi lzrng déu bang ma tren mat.

phang nhén nam ngang va dwge gan vao tu’ng nho
hai 1o xo ¢6 d6 cimg la kva 4k (xem hinh vé). Khoqng
cdch gifta hai vt khi hai 16 xo chua bién dang bing

2 {% Neudi ta kich thich déng thoi cho hai vit

dao dong doc theo
fruc x: vt thie rhdt
bi ddy vé bén trdi

—

con vt thie hai bi

Biét déng ndng cuc doi cua méi vt vit bcing EQ. Héi
trong qud trinh dao dgng hai vt tién t&i khodng cach
gc'fn nhau nhdt b&ng bao nhiéu? Hai vit dat toi
khodng cdch cyc tiéu a6 vao nhiing thoi diém nao?

Gidi. * Ap dung dinh ludt bao todn co ning, tim dwgc
bién 46 dao dong cla cc vit

* Chon goc toa ddtaivi tr1 cln bang cla vat 1 Phucmg
trinh chuyén dong ciia mdi vét c6 thé viét Ia

x =4 cos(mt+g)=

RE, ([k, =\_ PE ([}

L cos} ,J—t+— |=—[—Lsin|,[—¢
k m 2 k \Nm

x2=2‘}%+Azcos(w2t+¢2)=

* Khodng cach gifta 2 vat.
(chi ¥ ing @, =234, =21)
Ax=3x,— 22 A 7 A sm(Za)lt) + 4, sin(ayt) |
* Khoang cach niy dat cye tidu néu
(ax(1)) =
(Ax(t))” >0

%Ala)] cos(2amyt)+ A, cos(at) =0

%Alcol cos(2ayt) + 4w, cos(myt) =0
~A o] sin(2eyt) - 4] sin (et ) >0

—A ! sin(2w,1) - Aol sin(wt)>0

1 627r+k27r(k 01 2 )

1.3/168. Mgt kinh thién vin dung vét kink 1d thiu
kinh hoi ty (TKHT) c6 tiéu cu fy va thi kinh la TKHT
cé tidu cu f; (logi nay goi 1a kinh thién van Kepler).
Mot kinh thién vin khdac ciing dung vit kinh Ia TKAT
o tiéu cy f nhung thi kinh lgi dung TK pkdn ki (PK)
co tiéu cy - f,, (logi nay goi la kinh thién vin Galileo).
Biét d5 bji gide khi quan sdt cde vit & rét xa va ngim
chtmg &6 cire doi véi hai kinh 1a nhw nhay. Hoi kink
ndao dai hon va dai hon bao nhiéu?

Giai. * Duong di cua tia séng qua k1nh Kepler khi
ngém chimg.& v0 cire nhuw hinh v& dudi. -

day vé bén phdi.
10

I
I
1
1
1
1
1
I
I
1
3
1
1
l
|
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Tir hinh v&, tinh duge d6 béi gidc va chidu dai kinh 13
o tama AB/f, f
==t

G, ==
K «, tana, AB/f, f,

Ly :‘0102 =ft+ /i (2)

* Pudmg di cila tia sing qua kinh Galileo khi ngim
chimg & v6 cyc nhur hinh v& duéi.

Tir hinh v&, tinh duge d6 bdi gidc va chidu dai kinh 13
a _tana AB/f, f

¢ o, tanea, AB/f, fp 3)

Li=00,=fo=f, 4
Theo d&: Gy = G (5)
Tix (1); (3); (5) tinh duge jg =£(6)

Tir (2), (4), (6) ta thay kll’].h thién vin Kepler dai horn
kinh Galileo mQt khodng bing 2f; = 2]%

" DANH CHO CAC BAN YEU TOAN

T1/168. T z‘m_ gid tri nké,nhd't ciia h&ng_.s'd' C sao cho |
(1‘+a)_3'(1+a3)‘s .C(1'+a'2)3'.

dung voimgia> 0. .

Giai.Ldya=1 taco C>2. Taco

(1+a) (1+a )<2(1+a )

®0<2(1+a ) ~(1+a)’ (1+a )

<:>,(a--—1) (a +a+1)>0(1uon dung) Vay gla tri

nhd nhét clia C béng 2:

T2/168. Tim tht cd cde .s'o chmh phwmg gom cé 4
chit 56, cac chi 56 46 déu nho ho'n 7, sao cho khi
cdc chit s6 d6 ting thém 3 thi dicoc 56 méi ciing la sé
chinh phitong.

Gidi. Goi 86 cAntim 1a abed =n*,
ta ¢ n? + 3333 = w2, vé6i m, n la cic s6 tir nhién va
31 <m, n'< 100. Vim? - n* = 3333
o ' o +rn=101
@(m—~,n)(m+n)=3.11.101 nén_ e
‘ . o im—-n=33
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TiINH HQC VAT RAN

Bai 1: Tip ta

Dé phat trién co bép, cic ban tré thudng tip cac bai
tap thé hinh véi ta tay. Hinh bén mé ta mdt dong tac
néng ta, cang tay nim ngang giif qud ta cd trong luorng
W, co bi kéo cang véi lyc cing T tac dung 1én diém A
trén cing tay véi goéc nghiéng B 80 v6i phuong ngang,
tam thdi bd qua trong lugng cing tay, hiy xéc dinh -
Iuc cang T va lyc tic dung 1én khép kKhuyu tay E.Cho
biét cing tay dai L, khodng cach AE = D,

Ap dung bing sb: W'=200N, 0= 80°% L = 0,3;
D =0,05m

Bai 2: P& 1Ay mot mén db trén tudng, mot ngudi cb
trong hrong 800N sir dyng mét chiéc thang:dai 0,5m
¢t trong lwong 180 N, tyra vao twdng nghiéng mot goe

&=

o {m ?! < dbed =1156.
n=34 -

Viy s6 théa man yéu chu d8 bai 12 1156,

T3/168. Cho P Ia diém ndm trong hink binh hanh
ABCD sao cho ZABP = 2 /ADP, ZDCP = 2ADAP
Chikng minh rang AB = PB=PC. =

Gidi. Dl,mg hinh binh hinh ABPE tren tia d6i cua
tia EP ldy didm F sao cho AE = EF. Vi ZABP =
LAEP vi ZAFE = /FAE nén £LAEP = 2/AFP .
Mit khdc, ZABP = 2/ADP nén LAFP = 2/ADP,
suy ra APDF 13 tit gidc ndi tiép, Vi ZDCP = 2/DAP
ma ADAP £DFF, ZDEP = ZDCP

suy ra ADEP 2/DFP = LDFP = ZEDF

Do dé E 13 tAm dwéng tron ngoai tiép tr glac APDF
Suy ra E4 =EP=ED = AB=PB=PC. DPCM. -

g




Ay - ]
53,1° so véi phuong ngang. Khi ngudi dé dang & vi
trf mot phén ba chidu dai cua thang, hiy tim: a) Céc
Iy tc dung 1én thang; b) H s6 ma sit nho nhat gitt
thang va san dé thang khong bi truot; c¢) D6 16n va
hudng cta lye do sin tic dung 1€n thang.

Bai 3. Mot thudc the hinh chit L kich thude nhu hinh

vE&, hily xac dinh trong tim cia thude.
4.0 cm

4.0 e

B —

Bai 4: Nhé dinh

Ban - 'dung mét ‘chiéc .
bia d& nhd mot cai
dinh nhy hinh v& bén. -
Pé nhd duge dinh cin
mét lye kéo t6i thidu
F, = 400N hiy tim
lyc déy F, tbi thiéu &é -
nhd dinh. . . ' 0,080 m

Bai 5: Mot k¥ sur thiét ké mdt hé théng bang tai dé
chuyén cée kién hang vao xe. Mdi kién hang c6 kich
thiéc: rong 0,25 m; cao 0,50 m va dai 0,80 m, véi

khoi Tugng 30,0 kg. .

Trong tim cia moi
kién hang trung v&i
tdim hinh hoc - cia
n6. Hé s6 ctia ma sat
tfinh gifra kién hang -
- va bing chuyén 1a
0,6 va vanh dai di
chuyén véi tbe d6
khéng ddi. (a) Goc
nghiéng ciia bing tai tir tir ting 1&n. Kién hang s€ 14t

trée hay trut trede? (b) Lidu két qua cha (a) c6 thay

61 kiTong e g 56 e sar A At 04
12 (Xem hwong dan trang 17} &

k6

- GIUP BAN ON THI PATHOC - -

CHUYEN PE: DONG PIEN TRONG
CACMOITRUONG

Cau 1. O nhiét d £, = 25° C, hiéu dién thé gitta hai
cyc clia bong dén la U; = 20 m¥ thi cudng d§ dong
dién qua dén 1a I; = 8 mA. Khi sang binh thuong, hi¢u
dién the giita hai cyrc clia bong deén 1a U, = 240 Vtt}i
cudmg d¢ dong dién chay qua dén 12 7, = 8 4. Biét
hé sb nhiét dién try ciia day toc 1am bong dén 1a o =
4,2.10 K'\. Nhiét @6 ciia day téc bong dén khi dén

- sang binh thudéng la - :

A.2020°C. B.2220°C. C.2120°C. D.2644°C:

Cén 2. Mbt thanh ddng c6 tiét dién S va mdt thanh
graphit (than chi) c6 tiét dién 6S duge ghép ndi
tiép v&i nhau: Cho biét dién tr& sudt & 0°C va hé
s6 nhiét dign tror ciia ddng 14 py; = 1,7.10° Qm va
oy = 4,3.107 K7, cita graphit 13 pg, =1,2.10° Qm
va o, = -5,0.10" K™!. Khi ghép hai thanh ghép ndi
tiép thi dién trér cia hé khoéng phu thudc nhiét 3.
Tj s& @6 dai ciia thanh ddng va graphit gin gié tri
ndo nhét sau day?

A.0,13.  B.75. C.13,7.  D.82.

Cau 3.N&i cip nhiét dién sit — constantan cé dién
trér 14 0,8 © v6i mot dién ké 6 dién tra 14 20 Q
thanh mét mach kin. Nhiing mét méi han cua cip
nhiét ndy vio nuéc da dang tan va dua mdi han
con lai vao trong 16 dién. Khi d6 dién ké chi 1,60
mA. Cho biét hé s6 nhiét dién dong cia cip nhidt
dién 13 52 uV/K. Nhiét @6 bén trong 16 dién 14
A.902°K. B.686°C. C.640°C. D.,913°K.
Ciu 4. Hai binh dién phin: (CuSO,/Cu va AgNO,/
Ag) mic nbi tiép, trong mft mach dién c6 cudng d6
1 A. Sau thoi gian dién phan ¢, khéi luong catdt cia
binh 1 va binh 2 ting 1én 1an luot 13 m; va m,. Biét
m, —m; = 1,52 g, khdi lugng mol cita dong vi bac 1a
64 v 108, héa trj clia déng vabac (42 va 1. Tinht. |
A. 32phat 40 s B. 1930phat

C.32phut 10 s D. 8720phut.

Cin 5.X4c dinh khéi lugng ddng bam vao catdt cta binh
dién phan chira dung dich déng sunphat (CuSO,) khi
dong dién chay qua binh ndy trong 1 phdt'va cd cudng
do thay dbi theo thdn gian véi quy Iudt T = 0,05v#(A)

Vit tinh bang 5. Weng co khoi [wong mol 1o
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A.5,10mg. B.5,10¢.

A=63,5 g/mol va héa trin = 2.

C.29,6 mg. D.296 g.
Ciu 6. Nguoi ta ding 36 ngudn gibng nhau, m3;
nguﬁn chd §uﬁt dién dng 1,5V, dién tro trong 0,9 (3
dé cung cap di¢n cho mdt binh dién phan dung dung
dich ZnSO, véi cyc dwong bing kém, c6 dien tres
R =3,6 Q. Bict duong lugng gam ciia kém 13 32,5.
B6 ngudn durge mie tl}énh n dy song song trén maj
ddy ¢6 m ngudn ndi tiep thi khoi lwong kém bam vae
catdt trong thoi gian 1 gier 45 phit 20 gidy 13 16m nhit
va bing .

A.325g B.425g C.532g D.2]5 g.

Cau 7. Cho mach dién nhu hinh v&. Biét ngudn c6
suat di¢n dong 24 V, dién tro trong 1 ; ty dién of
dign dung C =4 pk; dén P loai 6 V - 6 W; cac dign
& ¢6 gid tri R, = 6 Q5 R, = 4 ©; binh dién phan
dung dung dich CuSO, B
va ¢6 anbt 1am bing Cu, 6

cO dién tro .Rp =2 £
Puong lugng gam ciia
ddng 13 32. Coi dién tr&r
ciia dén khong d8i. Khi~
d6, dién tich cia ty 1a’q
= a (mC). Khdi lugng
Cu bam vao catbt sau
thoi gian a (phut) 13

A.446g B.438g C.128g D.328g

Cau‘ 8. cpo mach diéy nhu pinh v&: Bo ngﬁén 2bm 6
ngudn giong nhau, mdi ngudn cé sut dién dong 2,25
V, dién trd trong 0,5 Q. ‘Binh dién phin chira dung
dich CuSO,, andt 1am bing dong, c6 dién trg R

a (Q). Puong lugng gam I
1| |
il
Y

b =
clia ddng 13 32. Tu dién c6
dién dung C=6 uF. Bén B

loai 4V -2 W, cac dién tro
cogiatri R, =0,5R, =R, =

1 Q. Biét dén D sng binh
thudng va dién tich coa ty

14 ¢ = b (uC). Khéi luong
ddng bam viao catdt sau

thoi gian (a + b) phit 13 _
A.0446 g B.0,238g. C.0255g D.0328 g.

Cau 9. Cho mach di¢n nhu hinh v&. Trong d6 bs
ngudn gom 8 ngudn gidng nhau, mbi cai cé subt ﬁiél.l
dong 5 V; ¢6 dién trd trong 0,25 Q méc néi tiép; dén
Dooloaid V-8 W, Ry =3 Ry =R; =2 R =4
Q'va R, la binh dién phin dung dung dich Alz(slb4)3
¢6 cue duong bing Al. Puong luong gam ctia nhgm
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13 9. Pidu chinh bién
- 16 Ry = a (Q) thi dén

D sing binh thuong
lic ndy db 16n hicu
dién thé gitta hai didm
M vaN lab (V). Khéi
lugng Al giai phéng &
cuc &m trong thoi gian
(a+b)giv 13

A 4,46 p,

B.238g C.255g D.266g

Ciiu 10, Ngudi ta bd tri cac dién cwe cia mét binh
dlre.n phén dyng dung dich CuSOy, nhur trén hinh v&, -
Va1 cac dién cuc déu bﬁng déng c6 dién tich déu b?mg
S, khoang c4ch tiy ching dén anot 1An lugt1a /), I, va
1. Sau thoi gian t, khéi
lugng ddng bam vao
c‘éc diéncyc 1,2 va 3
lén ll.rgt 18 my; m, va
my. Neu [y =1, + 0,50,
Mmy=4gvim=5g
thi gid tri cia y gén
gia tri ndo nhét say day?
A.327g.

C.2,78 .

B.2,86 g.
D.2,65g.

Chu 11. B¢ x4c dinh duong hrgng dién hoa clia bac
(Ag), mdt hoc sinh d3 cho dong dién c6 cuong d6 1;2
Achay qua binh dién phén chira dung djch bac nitorat
(AgNO;) trong khoéng thoi gian 1,5 phat va thu duge
120 mg bac bém vao catot. Xéc dinh sai sb ti déi cia
ket qua thi nghi¢m do hoc sinh thyre hién véi két qua
tinh toan theo dinh ludt I Fa-ra-ddy vé dién phan khi -
lay s0 Fa-ra-day F = 96500 (C/mol), khéi ugng mol '.
nguyén tir cia bac A =108 g/mol v hoa trin=1.

A.082%. B.023%. C.13%. D.0,72%.

C‘ﬁu 12. T6¢ d6 chuyén déng c6 hwéng clia ion Na™
va €7 trong nwée ¢ thé tinh theo cong thire: v = UE,
trong d6 F 1a cudng dé dién trwomg, p c6 gi trj lin
lwgt 12 4,5.10° m%/(Vs) v 6,8.10°% m?/(Vs). $6 A-vo-
ga-dro 1a N, = 6,023.10%, 46 16n dién tich nguyén té
14 1,6.10™° C. Cho riing, toan b céc phin tir NaCl
deu phén li thanh ion. Dién dién tré suit cia dung
dich NaCl néng d¢ 0,2 mol/lit gAn gid tri nao nhit
sau ddy? o |
A. 0,948 Om,

C.0.918 Om.

B.0,459 Om.
D.0,428 Qm.

Céu 13.Khi dign phén dung dich muéi #n NaCl trong
binh dién phéan ¢6 dién cuc andt bang graphit, ngudi
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W AR T
ta thu dugc khi clo & andt va khi hidrb & catét. Tong
thé tich cia cac khi H, va khi Cl, thu dugc & didu
kién tiéu chuan khi dién phén trong khoang thoi gian
10 phit v&i cudmg 36 dong dién 10 A 13

A. 1,393 lit. B. 1,393 lit.
C. 1,492 lit. D. 1,792 1it,

Céu 14, Khi dién phin mét dung dich KCl trong
nude, ngudi ta thu duoe khi hidro vao mdt binh cé
thé tich V =3 lit. Biét hing s khi R = 8,314 J/mol K,
hiéu dién thé d5t vao hai cuc cia binh 13 U = 50 V ap
suét clia khi hidro trong binh bang p = 83140 N/m” va
nhiét d6 cia khi la 27° C. Cong dong dién khi di¢n
phén la

A.975k]  B.965kJ. C.865k]. D.995kIJ.

Cau 15. Mot mAu ban dan hinh hdp chit nhét c6 kich
thudec 0,2x0,5x 1 O cm>. Mt d hat tai ctia chét ban
dén 1a ny = 102 m>. Mot dong dién c6 cuong 46 5
mA chay theo chidu dai cia mAu. Vén tc trung binh
u chuyén déng c6 hudng cia cic hat tai dién 13

A.0.3125 m/s. B.0,3225 m/s.
C.0,4125 m/s. D, 0,4568 m/s.
CHUYEN BE:

DONG BIEN XOAY CHIEU

Cau 1. Piit dién dp u = Uv/Zcoswt (V) (U va o khong
d6i) vo hai ddu doan mach R,L,C; nbi tiép thi dong
dién qua mach c6 gia tri hiéu dung 2 A va tr& pha /6
so v&i dién 4p hai d4u doan mach, Néu dit dién &p do
vao hai diu doan mach R,Z,C, mic ndi tip thi dong
dién qua mach cé gi4 trj hiéu dung 0,8v2 A vi sém
pha n/4 so véi dién 4p hai diu doan mach. Néu dit
dién 4p d6 vao hai d4u hai doan mach trén méic ndi
tiép thi cuong df hi¢u dung qua mach 13

A095A. B.0O2VZA. CN2ZA. D.0SOA.

Cau 2. Dat dién apu'= U2cosot (\0 (U Va  khong
dm) vio hai ddu doan mach AB méc ndi tiép theo thir
tir gdm cudn cam thudn c6 d6 ty cam L thay dbi duge,
dién trd R va t dién cb dugg khang 7~ = 30 Q. Khi
L =L,vaL =L, thi dién ap hiéu dyng trén doan RL
¢6 cung gid tri nhung d6 1éch pha clia u va ilan luo*t
la /4 v& 0,4266 rad. Tim R

A0 B.36 Q. C.40 Q. D.30 Q.

Ciu 3. Dit dién ap u = Uycosot (U va @ khdng dbi)
vio hai ddu doan mach AB nhu hinh v&. Cuén day

thudn cam va ®RC = 3. Khi cudng d§ dong dién

tirc thoi qua L bang I. Khi R

cuong d¢ dong dién tic 'T‘

th&i qua R va qua L bang
nhau thi cudng do dong 4
tirc thai qua C bing 21
Ti s6 R/(wL) gin gid tri
no nhit sau day? _ 7
A.1,14. B.125. C.1,56. D.1,92.

Céu 4. Dat dién ap xoay chidu c6 gi trj hiéu dyng
U va tan so f khéng dbi vao hai diu doan mach AB
mic ndi tiép theo thir ty gbm cudn cam thuin ¢ cam
khéng Z; thay dbi dwoc, dién trd R va tu dién ¢6 dung
khang Z.. Hinh v& bén 13 d6 thi biéu din su phu

75
L —

thufc cua dién 4p U (¥)hcose
hiéu dung trén doan

« ~ A ~ /
RC va hé sb cong |

sudt cosp cla doan
mach AB theo Z;.
Gia tri R gin nhét véi
gid tri nao sau day? 0 s

A50Q0. B.26Q. C.400Q. D.360Q.

Céu 5. Bat dién a ap xoay chiéu ¢ gia tri higu dung
khéng d6i nhu'ng tan 8 thay d6i duge vao hai diu
doan mach AB méic néi tiép gdm cudn day thun cim
¢6 d0 ty cam L, dién tr&é R va ty dién co dién dung
C. Hinh v& bén 13 db thi bidu din su phu thude clia
dién 4p hidu dyng trén L theo gid tri tAn sb goc o.
Lén lugt cho o = @, U,
va ® = ®, thi cong ~
sudt mach tidu thu X
1én lugt 14 P, va P,, f
Néu (P, +Py)=178
W thi cong sufit cuc
dai ma mach tiéu yi
thu g?m nhét véi gi 0 == O
tri ndo sau day? * @2

A.222W., B.248W. C.288W. D.296W.

44Q)

Cau 6. Djt dién 4p u = 200vZcosot (V) (o khong

ddi) vio hai ddu doan mach AB ndi tiép gdm, dién
trd R = 100 Q, cudn déy thuin cam c6 d6 ty cam L
thay d6i dugc va ty dién c6 dién dung C. Khi L = L,
thi dién 4p hi¢u dung trén doan RL cyc dai. Khi L =
L, hodc L = L, thi di¢n 4p hiéu dung trén doan RL
¢c6 cling mot gid tri. Biét L1 (x +0,5)L, — (x - 0,5)
L,. Khi L = L, thi c6ng suit ma mach tiéu thy 14 25
W va khi L = L, thi dién 4p hiéu dyng trén R 13 150
V. Tim x. —r '

tircthdtqua-Rvaqua-C- bEUgTﬂIau'thrCUUng—dD‘dUanSjs_—Bﬁf_—t‘Tr—Wm"
14
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Ciiu 7. bat dien ap xoay chidu c6 gi4 trj hiéu dung
khéng d6i nhung tan s0 thay déi duge vao hai diu
doan mach AB méc néi tiép gdm cudn day thudn cam
L, dién tré thudn va ty dién. Hinh v& bén 1a dd thi
biu dlen s phy thude coa dién ap hiéu dung trén
L theo tin s6 goc. Khi dién 4 ap hiéu dyng trén L. cuc
dai thi mach tiéu thu

cong sudt P Lin - 2%

hyot cho @ = w; va i

® = @, thi céng sudt I}

mach tidu thy lin ,f

lugt 14 Py va P, Néuw’ /

P 21?32 =343 W thi / o(rad/s)

P, gin nhét véi gia 0 o ,
t11 nao sau day? '

A.270W. B.2gow. C.200w. D.350W.

Ciu 8. Dt dién ap xoay chidu c6 gia tri hiéu dung
U khéng d6i nhung tAn sb thay ddi dwoc vao hai dau
doan mach AB méc néi tiép gbm cudn day thuén cam
c6 dd ty cam L, dién trd R va ty dién c6 dién dung
C. Hinh v& bén 1 db thi bleu dién su phu thudc cia
dién ap hiéu dung trén -

L va dién ap hiéu dul}g Vet

trén C theo gia tri-tan .

sb géc o. Khi dién 4p \/\/

hiéu dung trén doan / \

chita RL cuc dai thi hé

s6 cong sult cla mach /

AB gfin nhat véi gia tri 0 / [0}
nao sau day? '

A.0948. B.0945. C.0875. D.0,879.

Cén 9. Dt dién 4p xoay chidu ¢6 gia tri hiéu dyng
U khong déi nhlrng thn s thay ddi dwoc vao hai ddu
doan mach gom dién trd R = 1,5 €, cudn day thuidn
cam L va tu dién mic ndi tiép. Hinh v& bén 13 d thi
bidu dién sy phu thudc cua dién ap hleu dung trén
L va binh phu’cmg hé s6 cong suit cos ¢ cna doan
mach theo gia tri tAn U¥) cost

P
$6 géc ®. Khi dién 2 —
7 U
ap hiéu dyng trén L 7
cuc dai thi mach tién /
A Ao oon i I 77
thu cdng sult cod gia YA AN
tri gAn nhit véi gia A~ cos’p
tri ndo san @iy? 0 fradls)
A.0s5wW. Blew Cii3w Dooow

Cau 10, Djit dién ap xoay chibu c6 gia tri hidu dung
U va tan s6 f khdng d6i vao hai dau doan mach AB
mac noi tiep theo thit ty gdm cudn cam thudn cé cdm

$8 171 théng 11 - 2017

. duogce, dién trd R va tu

I3 A
khang Z; thay doi U Un?)
dién co dung khang //
ZC Hinh v& bén 13 46 7
thi bidu didn sy phu .
thugc cia dién ap
hiéu dung trén doan
RL va dién 4p hiu : Z(9)
dyng trén R theo Z;.
Gia tri Z/R gn nhét v6i gid tri ndo sau day?
A.235, B.1,1. C.0,98. D. g36.
Chu 11. Pt dign 4p xoay chidu cé gi4 tri hidu dung
U khéng dbi nhung tén sb thay d6i dugc vao hai diu
doan mach gbm dién tr& R, cudn diy thuén cam cé
dd tu cam L va ty dién c6 dign dung C mic nbi tlep
(sao cho RC < 4L). Hm.h v& bén 13 @6 thi bidu dién
su phu thudc cua

dién 4p hiéu dung w7 coso

trén dogn RL va 2 - Ure
binh phuorng hé s —7

cong suit cos (p cla | ’,/'

doan mach theo gia /’ — = cos’p
tri tin s6 goe o. Gid 7

. z ,n - d/
trj U gin nbét v6i 8 S)‘

gid tri nao sau day?
A19v. Baasv Ca3v Doav

Caw 12. D3t dign 4p xoay chiéu c6 gia tri hi¢u dung
U khéng dbi nhung tan 80 thay d6i drge vao hai diu
doan mach AB méc ndi tiép gdm cudn day thudn cam
¢d 46 ty cAm L, dién tré R va ty dién c6 dién dung
C. Hinh v& bén 1a db :

URL
thi bidu dién su phu
thubc clia dién ap
hiéu dung trén doan o
RL theo gi tri tén sb . /
gbe o. Gid trj REC/L /
gin. nhit véi gia tri P
nao sau day? 0 = I5x
A.0,625. B.1312. C.1.326. D.ge1s.

Céu 13. Pt dién ép xoay chidu u = 80coswt (V) (o
thay ddi dugc) vao hai ddu doan mach néi tiép gdm
cudn cam c6 d6 tiy cam L ¢6 dién trd thuén r, dién tré
R va ty dién C. Khi » = 100x rad/s thi c¢6ng suét tiéu
thy clia mach 13 40 W va dién 4p hiéu dung trén dién
tr&, trén cudn cam va trén tu dién 1an luot 13 25 V, 25
Vva 60 V. Khi @ thay dbi dién &p higu dung trén doan
RC dat gid tri cyc dai gin gia trj nao nhét sau day?
A.s50v.  Beev.  Ca2ov. D.3ov.

o 15
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TON VINH PHAT HIEN SONG HAP DAN
Hbcing Ngoc Long VignVit ly

,,,,,

Barish (t:rong anh tir trai sang phal) dd nhén gidi Nobel
Vitly 2017 do phat hién ra séng hép din. Ong Rainer
Weiss (sinh ndm 1932) - gido su danh dy tai Vién
Cong nghé Massachusetts; éng Kip Thorne (1940) -
nha vat 1y 1y thuyét tai Vién Cong nghé California
(Caltech) v dng Barry Barish (1936) - gido sur danh
dy & Caltech.Thé 14 tién dodn 101 nim trudc cla
Anhxtanh d3 dugc chinh thitc cong nhan. Bé c6 vinh
du 16m lao nay, cac nha khoa hoc trong linh vye nay
d trai qua bao thiing trdm. Bai vi soéng hip din cyc
nho va thu duge tin hiéu ctia no 1a cye ky kho khin.

(&

Ciun 14. Pt dién 4p xoay chiduu= U\/_ cos(cnt + (pu)
(V) (U khong 601 o thay d6i dugc) vao hai du doan
mach AB ndi tlep theo thir tir gbm doan AM chita
cubn cam thudn cé d6 tw cam L, doan MN chira dién
tré thudn R va doan NB chira tu Qién co dién dung
C.Khi © = ®, vd ® = ®/3 thi bidu thirc ddng didn
trong mach lan lugt 12 i; = 2cos(ot + n/3) (A) va
i, = J6cos(w /3t - 1/12) (A). Tim R*C/L.

A.0,5. B, 173, C.0,75. D. 0,35.

Céu 15. M6t may phat dién xoay chidu mot plia, roto
la nam chim c6 mdt cdp cuc. Mot mach dign ndi tiép
gom dién tré thudn R, cudn day thudn cam va tu dién
ndi vao hai cy¢ clia may phéat trén. Khi roto quay déu
vai toe do n (vong/s) va n, (vong/s) thi db thi phu
thudc thoi gian cha sudt dién dong ciia may lan lugt
1a dudmg 1 va dudng 2 nhu hinh v&. Biét cuong d6
hiéu dung chay qua mach trong hai trudng hop bang

" nhau va bing Toov2 (véi loo 13 cufong d6 hiéu dung

chay qua mach khi &

tbc d6 quay cta roto - 2 .
tét 16m). Muén dién
ap hiéu dung trén tu . | 1) #(ms)

cue dai thi roto quay
véi toc d§ gan gia tri
nao nhat sau day?

A. 52 vOng/s.

B. 85 vong/s.

Pé hibu dugc didu nay ta hdy nhic lai mot sb kién
thirc co ban [1].

Song hap dén 1a sy lan truyén ctia bién thién trong
trueong hip dén.

Ma bién thién tmcmg hép din xuét hign khi c6 phan
b vt chit khong ddng nhét. Hay néi khac di: phan
bd vat chét thay dbi s& sinh ra séng hdp din. No cling
giéng nhu séng dién tir 12 két qué cia sy thay d6i dién
trwdmg hodic tir tredmg. Tuy nhién chi nhiing thay di
16n méi phét sinh ra séng hap din cling nhu khéng

phai bat ctr thay a6 nao cla dién trudng hogc tir

trlrcmg cung phat ra song dién tir (photon). Higu (g
ctia song hép din 13 1am cho kich thude (1) cia vat

thay ddi: l;=[1—§A( cos(ﬁt)} (1

g 1 I4
trong d6 4, 1a bién d¢ , 0 14 tan s6 ciia séng phén
cyuc (+). )
(=0

wf = /2

w=n

X

Hinh 1: Tdc dong ctia séng phan cuc (+) (bén trén)
va song phdn cuc (x) (bén dudi).
Tir ¢dng thue (1) va hlS] i,ta thay su thay dm kich

" thude cua vat cO do dai 1 ti 18 VO’l dd dai cia chinh

né va hing sb hip din kappa x cyc nhd, cd 10 20

40 A
Fo 77 VOLIENSY

(Xem hueong dan trang 18) &=

P B ¥ /
U VOIIES S

16
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Dé hinh dung d% nhé ctia sy thay ddi ndy, ta hdy hinh
dung nhu sau: Trai ¢4t véi dwsng kinh 13.000 km thi

- khi séng hip din v&i bién 46 bing 1 m truyén dén,

kich thwde ciaTrai dit s& thay d6i mot phdn righin
ti mét. Do viy ta cin nhitng séng hdp din manh véi
bién d6 A 16n duge tao ra tir cac vu nd 16n trong Vii
try, hodic chi it nhw tir cac vu thir bom Nguyén tir hodic
dong dét gy ra song than.

Ngay sau khi Anhxtanh dua ra Iy thuyét vé song hap
dan thi nhidu nha vét 1y, ma ngudi phai ké d@én 1

' Webber di dua ra nhiéu thi nghiém nhim tim séng

hép din. Tuy nhién c4c thyc nghiém trén d&u thét bai.
Vao nim 1967, Reiner Weiss dua ra ¥ tudng ding
giao thoa ké laser dé tim song hip din — mét ¥ twéng
rit hay. Bing m6 phéng, Kip Thorne d chi ra sy va
cham cita 2 L3 den cho song hip din v6i bién db 16m.
Do vy LIGO d4 duoc ra doi. Tréi qua bao thing trAm
thi vdo ngay 11-2-2016 ho @i cong b6 vé viée tim ra

song hip din & tin s& Am thanh do viéc sat nhip 2

L3 den cach ddy 1,3 ti nam. Chu ¥ rang séng hip din
¢6 van toc bing van tdc 4nh sang tirc 12 300 ngan km

trén gidy. Phai néi ring day ciing 13 sy may mén ca

LIGO vi hg chon dung viing t4n s4 va ning cép ding
thod diém. Chd  ring ngéy16 thang 10 nim nay, thi

nghiém Virgo ciing cong bd vé song hap dan taora tu -

su nhép sao d6i neutron.

Chi ¥ ring céc séng hap din ¢6 ngudn .g("')c-Vﬁ try

thudng 13 séng voi tAn sb thip. Mot ngudn séng hép

dAn v&i tAn s6 cao cé thé duge sinh ra khi photon di

vao tir trudng manh, n6 s& chuyén thanh séng hap

din véi tin sb tuong ty. Diy goi 1 hiéu tng Sikivie.
Hién tugng ndy d3 duge cac nha khoa hoc thé gioi va
Viét nam quan tim nghién ciru va s& dirge thic diy
manh mé trong trrong lai. Mot qud trinh nguoc lai I
khi séng hip din di vao ving tir trrong manh trong
Vil tru né s& chuyén hoa thanh photon. Xem ra, hién
tugng vé séng hip dén rat phong phti. Viée tim séng

hép dn tin sb cao chic chén $& duge quan tim nhidu’

hon nifa trong thoi gian t6i.
Giai thuwéng Nobel 2017 vé vat 1y dd vinh danh su

kién tri phi thuong cia cac nha khoa hoc. Ciling tir

dAy, nén viin minh nhan loai s§ c6 nhitng budc tién
nhay vot ma trong tuong lai gan chiing s& dem lai
nhitng hiéu biét v& clng thd vi.

Tai liéu: [1] Hoang Ngoc Long, Vit Iy va T Wi tré 56
154, thang620]6 :
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GIUP BAN ON TAP..

(nep theo trang 17)

HUONG DAN GIAI VA PAP SO

Bai 1: Coi cing tay nhu mét thanh ngang khdng khdi
lwgng, chiu tac dung ciia W va T, phén tich lyc cing
thanh hai thinh phén Ty va Ty, d8 ding nhan théy Ty
khong ¢ tac dyung [am quay cang tay véi truc quay
qua E. 4

f’j B
Ciéing tay JAm— !
y |
1 1
Z :
H ]
Y LY o
W sP Ex
9 b e
h T Y

Ap dung diéu kién cén b_éng md men: WL =T1y.D
- . -L ) .
Suy ra: T :WT =T.sin@ nén

T=—L L 12185(N)
D.sind : ‘_

Lye tAc dung 1én khugu tay E phén tich thanh hai thanh
phén E, va E,. Tir diéu kién can bing v& Iyc ta c6:

. ‘ W.L
E, =—T =-T 9:— td~-211,5
cos D .CO (N)va

E =—_W ~Tp=- .(—200) 1218 5,580 —1000(N) :
Hop Iyc tic dyng 18n E c6 d6 16n: '

BB B s1on(N)

Bai 2: a) Cac lyc tac dung -
1én thang gbm: phan fyc -
cia tudng ny, trong luc
cua. thang, Iuc nén cua
nguoi 1én. thang, phan Iye
n, va lyc ma sét f; ciia san -
tac dung lén thang.® -
Xéttrén céc phuong Ox va
Oy, tir diéu kién can bang ‘
lyc ching ta c6 duoc:

Jo =npvan,=980N

Tinh c4c canh tay don cua cac luc (hinh v&), p dung
didu kién cin bing mé men vai truc quay qua‘ B:

n.4= 18015+8001 suyra n = fs 267 5N
b)Taco.
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W B &HR

s

n,

£ £ fmwfm—;mznp> = u20,27

Viy hé s6 ma st nho nhét giiia sin va thang dé thang
khong trugt 1a 0,27.
¢) Hop lyc do san tic dung len thang;:

F -—‘fs"+'n2 = F=Jf+n; =1015,8N
d) Géc tao béi hop lye va phuong ndm ngang:
0 = arctan 2 = 74,7°

5

Bai 3. Chia thude thanh
2 phén c6 trong lugng P,
v P, &t tai O; v O, ,
Trong lugng ti 18 thuin = 15 mfd
v6i phén dién tich twong

4.0 cm

tmg cua thude.
i_S 18x4 9

L—12ocm_.l—f

B, S, 8x4 4

DE dang tinh duge 0,0, = /85 cm

Trong tim thudc tai O thoa méin: £_.2_00 va
B 4 00

2

00, +00,= 0,0,

485 . 085
om: - _

Suy ra: OO =
Y 13

Bai 4: Xet céc lyc tic dung 1én bua ap dung diéu
kién cAn bing m6 men véi truc quay qua A

F,x0,3=F x0,08x5in 60°

F;x0,08xsin60°

=92,37N
0,3

Suyra: F, =

Bai 5: Cac luc tic dung 1én kién hang nhy hinh
v&. Phén tich lyc 1én phuong song song va vudng
goc v6éi mit phing : :

nghiéng, ta duge: N .
= Py = Pcosf} va Py

= Psinp, dé vat bat
dhu truot, P,>F,
hay Psinf} > uPcOsB :
suy ratanf} > '

Vay f§ > arctan p ,
Vit con cin bang khi trong luc tac dung len vt con
di- qua mjt chén aé (trong trudng hop ndy la mat
phing day tiép xtc gifta kién hang va bing tai). D&

HUONG DAN GIAL VA DAP AN

DONG DPIEN TRONG CAC MOI TRUONG
Cau 1, * Dién tré diy toc & 25°C v khi sang binh
U, 20107
=l=""""_=25(Q
YL 8107 (@)
U, 240 :
=—2 =" =30(0

7 -

thudng:

*Tl‘r.%z1+a(t2 —rl)z-z%=1+4,2.103(r—25)

1 >

=t,= 2644°C' = Chon D

Cau2 TR =R +R, = Rm(1+a])+R02(1+a2)
=(R, -;l_.R°2)+ (Roron + Ry, )t et

‘ I ' I
= R0y + Ry, =0= oy =, + py, —=

a, =0
S 65 .

Sho Pat 34
ko bpydy

= Chon C.
CauS *Tinh:
&y=0,(L-T,) N ‘
_ P = I(R; +r)=ap(T,-T;)
R +r :
=1,6.107(20+0,8)=52.10 (1;-—273):>'1;‘=913K
= Chon D, | |

* T m——£1t3m2 ml-*.—Azlz‘ lA’]t :
Fn Fomy Fon

:1,52_;[@.__6_4 1t
96500

= t=1930(s) =32 phutl0s = Chon C..

0,25

= > 26,56°

Néu hé s6 ma sét u = 0,6 thi dé vat trrgt B > 30,96°.
Vay trong trudng hop nay néu ting dan goc B vét s€
bi 14t trudce.

Néu hé s6 ma sat p = 0,4 thi dé vat truot B>21, 8,

Viy trong trrdmg hop nay néu ting din goc B vat s€

h1 triegt trude

vat bi 141 thi trong lue c6 phuong khéng qua mit chin

$6 171 thang 11 - 2017

Cau 5. * Di¢n lugng chuyén qua:
_Ag dq

Y o dg=ldt=q-= f iii/zde = (C)

14 1 635

* Tinh: m= -
Frnl 96500 2

15,49=5,10.10%(g)

= Chon A. _ _
& =m& =1,5m
mr  0,9m

r;,-_———--_.

n n

& _ 1,5m 60
= =

R+r, 3,6+0,025m* 144

i)
e —
224144

Chu 6. * T

=
=0,025m*

:}I: 52,5

1 4 1
oMy = —— Al f=— L 3252563
et = 36500 5 ' ~ 900" 2B 6320=5,32(g)

=> Chon C. _
Cau 7. * Phén tich mach: R, nt (R; it Ry) //R,)).
(Ry=R +R, =12

2

, U; -
* Tinh: R, ==L =6(Q)= Ry =Bk 3=
d RO =

) Ry+R,
= R=R,+R,=5(Q)

& 24
I: = e—
* Tigh: R+r 5+1 4(A)=>
l=@=__mld2 :1(,4)'
Rld Rld . ’

_UC =IR,+1,R =14(V)
q=CU, =56.10"(C)=56(uC)

= 96;00 ‘:I A= 96;00 32.4.56.60 = 4,46( g)
= Chon A. -
&=48=9(V)
Céau 8.* Tin;

5 =r+—2§z+r=1,5(§2)

* Phén tich mach: (R, nt Ry) //( R, 1t Ry)) nt Ry,

P 2
I :——--:—_
' T OS(A)
*Tinh: o =>R,=R+R,=9=>
Rd——Ii=8(Q)

=U,=LR,=45(V)
*Ma Uy =& ~1(7,+R,)=4,5=9-1(1,5+1)=

s6 171 thang 11 - 2017

=1=18=1,=1-1,=1,3(4)
R 4,5 19
=37 I, R 1,3 13()
Uy =Upy + Uy ==L, R +L,R, =1,4(V) =
=g =CU,, =8,4(uC)
1 4 1
=———[ t=—32.1,3.592=0,255
96500 7 * 96500 (2)
= Chon C.

& =88 =40(v)

Ciu 9. * Tinh;
{rb =8r=2(Q)

* Phén tich mach: R, ot (R, nt R,) //(RyntRy)) ntRb.

P, 8
R
* Tinh: d
inh U, =
R, =I—'=2(Q)
d

Veo=1,(R +R)) =2(2+2) =8(¥)

Va_ _4 - _1o
N PRAR) (A)=>I—Id+IP-_ 3(A)
Up=&~1(r,+R +R)=> R, =4,6(Q)

4
Uy =Upe +Ugy ==IR, +I,R, =§(V)

1 4 1
= It= 9—
96500 7 ¥ 96500 '3
=> Chon D. |
14 14 Ut

Cén 10, * m-———[
T m = " FaR

oL gepeesm 11 1
m mom,

I 1. 1

= ——=210,5~=m =2,86(g) = Ch
w4 5 m, ‘(g)::»ChonB.

4,6+ 23600
( +3J 0=2,66(¢)

Cau 11. * Két qué tinh thi 'ngh-iém:_ _

m_m_12010° 10
kl ___:___10—3
q I 121560 9 (87€)

* Két qua tinh theo dinh uat T Fa-ra-day:
14 1 108 27

= (g/C
“Fn 6500 12412508 )
“' 10 .
*8 db Ik' k' —~103 1/=0,0072
alsotl 6i: I k 27 .—‘, ‘
_24125

= Chon D.
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Cau 12, * Mat do s6 hat Na* béng s6 hat CI";
7=0,2.10".6,023.10® =12,046.10” (hat / m" )

* Trong thoi gian t, dién !

fwong chuyen qua dién ' i
tich S bang tong dién ol 7
tich (mdi hat mang dién o E v

tich e) c6 trong hinh
hop: n|e| ST = nje! Svt ,
* Vi c4 ion duwrong va ion 4m ddu dich chuyén nén
tong dién tich dich chuyén qua S sau thdi gian t 1a:
g= n|e|Sv1t + n|e|Sv§t = n|e]StE'(M +;i2) =

—

=>I=%=n|e|SE(pl+y2)

L p
PS '
ES 1
nle|SE(u + i, )=—= p=—"7—"
| | ( 2 P n|e,(y1+y2)
=p= ! =0,459(Cm)
12,046.10%.1,6.10™ (4,5+6,8).10°°
= Chon B.-
Cau 13. *VleaCIdeucon— 1 nentlx
14 1 1 .
m ="}—?-';If:> m =EAII = E= _F_It dﬁy lél. 80 mol

nguyén tir gii phéng ra = S6 mol phén tir (gbm 2
nguyén tir) gidi phong ra:

Ry = Im IIIt 11 il 6(mal)
2 A 2 F 2 96500 193
2
= S8 miol phan tir ciia ca hai chét khi: 2, = 193 —(mol)

A ur o2, 3iA sa =a A
* Thé tich khi & d1eu k1¢n tiéu chuin:

V=2n,22, 4(1)..— 22,4=1,393({/)=> Chon A.

Cau 14. * Tir phuong trinh Clapeyron — Mendeleev:

e -3
BV _, g $31403.10
27+273

= S6 mol nguyén tit hidro:-n, =2n, = 0,2(mol)

=n,.8,314= 1, =0,1{mol)

* ViH cohdatrin=1nén tir:
m=l£q:>nH ua
Fn A
= ¢ =19300(C)

L, =o02=—9_
F 96500

* Cong ciia dong dién:
A=Uqg =50.19300=965.10° (J) = Chon B.

Cau 15, * Trong thoi I
gian t, dién luwong

chuyén qua di.én tich I _ $is 7
S bang tong dién tich E
(mdi hat mang dién tich .
e) co trong hinh hip: ' '
q =n0|e|Sl =n0|e|Sut =1 =%=n0le|Su
=5.107 =102.1,6.107°.0,2.1072.0,5.10%
= u=0,3125(m/s) = Chon A.
DONG PIEN XOAY CHIEU

R=Zcosp= i
Chu 1.* TU ,

Z, - Z, =Zsinga=U¥

U
\/(R +R2) (2 +Zyy =2 =2y )

== 1 =0,89

2 R 2
cosp , cos, | [sing  sing,
L L,
="Chon D. '
Cau 2. * T

cos¢=§:>R=Zcosgo

ZL=Rtancp+ZC=R[tan(0+%]=Z(sinqo+%coégo}
. - -
=7, =JR*+Z2 =7 cos?‘gp+'(sin¢)+?ccosq9]
=Z 1.+—Z—lc—si.112gp+ i chszﬁi
R R \
2 2
U Z
* Yot y=| 2L | —1=|ZBL |
g ( U ) z

2
Ze Z 2
=—Cgin2¢+| —% | cos
R @ (R) @

2 2
- €Os” @, —Cos
— 1% GR=Z. M
sin2g, —sin2ep, |-

cos? 0,4266 — cos? %

= R=30 = 40(Q2)

sin2%—sin 2.0,4266

= Chon C.

20.
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Chu 3. * Pjt R(wL) =k thi
i = onfgcos(a)t-l-_—g—] = —on/gsina)r
iy =1 cosmt

2 .
i =k, cos[cot——;) =kl sin ot

fosi -1
— L ytanaf = — =

—"ﬂf‘i—nana)t'-—-%:

sin et =+0,5=> i, = 40,5k, =1

&,
(=]
.

singt'=t— Ly o3 =27

k2+1 N/
o _El -

=k=
i 5 L14 = Chon A.
A
Cind*Te U, U |2 T2 =
R2+(Z -Z.)

dao ham theo Z; rdi cho dao ham bing 0 ta tim‘dlroc:

URLma.x = UZL (1)

N

U Z . ’
*Tu y= ( ;‘T‘J —1=—}-§—sm2¢+[%) cos® @

dao ham theo [0 10i cho dao ham ‘bfmg 0 ta tim dwoe:

U
Ut = e @

Dy

* So sanh (1) va (2) suy ra:

R . 1 ¢ .
= —tang, = { —-1—&=2 _,R=36,75(Q
ZL Dy c 032 ?, -cos%:=0,8 _ ’ ( )

= Chon D.
Cau 5. * Tir

U
U, =1z, =

1 1 R¥C
a2 1 1
.\jﬁcﬁaf [ 2L ]LC o

11 ' .

=
ICe? = . U
UL

rC

Ry NEy T

ULmux =

Tim duge: 1mn" 2o s cos’ g, =0,9493

s6 171 thdng 11 - 2017

:.‘?7 G
=T
i 2
Uj = (EL} (Q)COS@)z Upy=Upy =mly g )
R
J UZ ’
Uf = Up=Upy ;

R RC)1 1
~2f1-
B o ( JLC +

((awl cos @, )2 =(a, cosqaz) ={(mw, cosg, )2

1 1 2
Tyt s—
aJI (02 a,

= cos” g +cos’ @, =2m’cos’
2 ; 2 ' UZ
=~ 2 _ 2 2
= z cos cpl+——R_cQs @, =2m 3 COS” Py, -

B+P
=B, =5 =87(W
2 cos? g, (. ) = Chon C.
Cau 6. * Tir: ¢, = 2% =@, —@,
:>tan(¢o_¢1)2tan(¢z_%)
tang, —tang, _ tan @, — tan g,
1+ tan @, tan g, 1+_télnq02tangp0
tan @, —tan '
Mcosg, cosg,
cos(p, -,
tan ¢, —tan
= 7P s @, o8 @,
cos(, - ;)
o .
L,-Ly cosg I, n="Ras [ [
*Tir ) = (x+0,5)Lg — (X~ 0,5)L,

(x = 0,5)(L, — Ly) nén: (x 0,5)=3
=x=3,5= Chon A.

suy ra Lo -L;=

o’
Ca“ 7. ® Tl‘]’ U: = Izsz-z P= UL1=UQ2:"’"ULM S
: ‘ ‘ R
2P 2
Pl _ mn m&)m o
; 2 '
2 2 2g 2 @
hoy =By, =m Fo, = | , ,
! B= mFPao, !
2
: wz
@' T’

* Tt U2 =122} =U* -

2

R2+(coL—1l J

. wC )

U? ' |

L of Ry
I ot 2L JLC &
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BT BV & TR ECHA TRE
2 2 1 1 2
ULI_UL.I ) 3 +_2 2
wl a’z a)m
7
m=§'
* Tix d6 thi: 1
w, = 4w, = o, =—ﬁa),2
m’Bo 49 32
R=—2t®=——P
o 6417
- mP 49 32
PZ mmm __—"_Pm
@’ 16.64 17 -
=h-2h= 3:; p,—A2B28 o p = 272(W)
= Chon A. |
R+o'l P
Chu8.* ThU, —UI =d e,
AR H(oL-oric) R

v, U\j _ Z(p —p)x+1
¥ +2(p*-p- )x+1 B

dao ham theo x rdi cho dao ham bang 0ta tim du0c

Chon Z-=1

ZL—P
x=p St
R= p\/2p

Ciu 11. * Theo Céu 8:

2p2 % 0.0 P=1,5
2 soste=08
g e p- p =3(loai)
U = v

RLmax \/1__?

a1y =1,49(V) =

Cﬁun.*T&UﬂfU\r
RZ

al=x1rc!

L

2 _ — g
R —2(p l)p

Chon B.

R+ *I?
+ (a)L —oc! )2

Z(pz—p)x+1
w=U\ +2(p*-p-1)x+1

L—usxz +(14p2 ~14p—32)x+7=0

X +x,=
xl x2
= :> ——— S

XXy, =
7 15 ~14p* +14p +32
15 7 V16.7
RC
== =2p(p-1)=0,625 = Chon A.

Cau 13. * Tir AMNE: NE =

* Tai didm cht Up=Ug=0 SUR hay ZL Zo=0,8R ./
R? 2 MN? -ME® =\625-x* 4
RC__R 078125 v | .
2L 2Z,Z, = EB =60 - /625 —x°
: 6 o . 2 _ 2 2
=(p-1)p=0,78125 =>p=4+;/6_ * T AAEB . AB" = AE” + EB  aits
' :>3200=(25+x)2+(60- 625—x’2) :>{ 0y
= cosp= R = =0,948 = Chgn A, U, ( )
2 R ' 40
‘]'R J_F(Z" %) = P=1IUcosp= IAEzI—%—I’O-ﬂ(A)
Céu 9. * Theo Cau 5: ,
U, =t \ r=2o15(0),R=22-25(0)
b | cos? @=0,8 {n-=1’5 H 1
. 2 Yian=2 U =1,49(V U, _02
| coszf,p=——n_|_1 : ) =14, = 7 =20(Q)= L - (#)
| 2 U, ‘ _1o7
:P:yf—z—cosz_¢=1,2(W) => Chon C. ch =TC= 60(9) C= %}'(F)
' U vz, R*+Z}
Cau 10. * Theo Cau 4: Uy, = = Te U..=IZ .
* Z. R fe e \I(R+r) +(z,~-2.)
L
108 72
£=1 5 5 J_ 252 36 wz
§ R £c_0,975= ChonC. =402 ‘
Vs =8U 75 p = R o ] 020 61 103]
Ze _0,609375 \| 40
21 N o

22
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X ‘ F

380 66,307
385 66,333
390 66,348
395 66,350
400 66,339
* K1 thut casio: B4m mode 7 va nhap ham:
6 2
2524, 30107
Flg =40\2 L
3
40? J{o,zx_ 67.10 J
T X

+ Chon Start 380; End 400 ; Step 5 ta dugc bang két
qui = Chon B.

Can14.# Tir [, =20 Yo goep o I _ €050,
- Ay - cosg
cos(ﬂ+5—zj
‘\’1, =—iﬁtan¢l=—~l
cos
= @ =-w/4va g, =n/6.
*T\‘Itan¢=—-ZL_ZC =
EL'I"'""“Z'C—I=tan¢1=—1 Zu_y_aL
R R Ry X
J—Zm 1 Zc1 ~tang, = L ﬁ=2= 1

n2
= RC =—1- = Chon A.
L 2

' =50( Hz
Cﬁul5.*Tinh:—}—:‘1,5—1—=20.10‘3::»{ﬁ (#2)

1 2 2 =75(HZ)
e,
E V2
*Tir: I_E — .
R? +(coL—~w)
_ . wC
= = Iw 2 :\/EI::
1 1 RCYI1 1 '
\/—ycfg‘z[l‘ 2L JEEF”
=0,5C*0* -2 R ¢ LCw* +1=0=
2L
@° 2z 20" = @, = |O%
‘01 h = LC 0 b = \/5
c o AhE
= fo =.]7==51L5{Hz) = Chen A.
5, ¥ (#z) ‘
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Tée dung ciia trong lyrc khi @6 d3 bj yéu di, nén c6 thé
i dge nhiing giot rét Ion va quan sét duge n6 bit
ra khéi dau voi nhir thé ndo,

Trén hinh 2 1a nhitng birc anh chyp céc giai dogn khéc
nhau ciia qua trinh tao thanh va bt ra cda giot nmurde.

Chung ta hiy thir gidi thich hi¢n tugng nay. Chung
nao. ngt nurée con dang phat trién cham, ta.cé thé coi,

tai mdi thoi didm, giot mwéc & trang thai can béng.

Khi 6, v6i thé t1ch clia giot nwée di cho, dang cua
né s€ dugc quyet dinh tir didu kién: tdng ning hrong
bé mat va thé niing cua giot nudc géy boi trong luc i
cyc tiéu. Sire cing bé mat géy ra sy co lai ciia bé mit
giot nude, nd ¢0 xu huéng lam cho giot nuée c6 dang
chu. Trai lai, trong hrc ¢6 xu huéng lam cho trong
tdm clia giot nudc thip nhét c6 the Két qué 1a giot
nudc c6 dang thudn dai,

Giot nirde cang 16m thi vai trd cia the nang trong
trirong cang 16n, Khéi lugng co‘ bén theo mirc d¢ ting
cua giot nirde s tip trung xuong bén dudi, va & giot
nude s& hinh thanh mét ¢b thit (anh thir hai trong H.

2.). Lyc cang mit ngoa1 khi d6 s& hurdng thing dimg,
tiép tuyén véi cb dy. N6 cén bang voi trong lyc tic
dung 1én giot nuéc. Bay gid chi cin glot nude ting
thém khong nhidu 1im 13 c4c lre ciing bé mit khong
thé can bang véi trong Iyc dugce nita. Cai ¢b cia glot
nwée s& nhanh chéng thét lai (anh batrén H.2. Jva ket
qué 1a gigt nudce s& birt ra (anh bon) Vakhi ay tu' cb
giot, thém mdt giot.nho lai duo'c birt ra va roi xuong
theo sau giot 16n. Giot thir cép ndy ludn duge hinh
thanh, nhung vi qua trinh birt ra ciia n6é qué nhanh,

nén thudng chiing ta khéng nhén thiy.

Ngudi ta thudng st dung sy. bt ra cia giot nwde dé
do dai lugng strc cing bé mit cia chit 1ong. Khi giot
nude con dang bi treo trén cb thét cia no, trong lye
cin bang véi céc lye cing bé mit tac dung theo chu
vi tiét dién ngang cia cd nay mg = 2nrg

& day r 13 ban kinh chd thit nhét cua cb, ta1 do Iyc
céng b& mjt hlréng thang du'ng va o 1a hé s6 strc ciing
bé mét clia chit long. Goi khéi Iugng chit long treo
trén cb nay la m, va nhu ta d8 nhén xét, né gan nhu
bing khéi hrgng cua giot birt ra. B&i vy, khi do ban
kinh r v& x4c dinh khéi leong cia giot 1éng bt ra

bing cén, ta cb thé tim duo'c d6 16n sirc cang mit
= ms
ngodi cia chit léng o = gy (D

Dé co do chinh x4c cao, ngudi ta thudng thu vio binh
nhiéu giot va khi chia khéi lu:ong chung cho s6 giot ta

23




i

VAT RV & TR TR

tim duge khéi lrong trung binh m clia mét giot. PE xéc
dinh chinh xac hon ban kinh 7, tai d6 gigt 16ng cha bj
birt ra, ngudi ta chiéu nd bang mét chim sing phéin ky
va theo kich thude ciia bong trén man va hé s6 phéng
dai, ngudi ta x4c dinh duoc ban kinh cia cb giot.

Cac mang xa phong

‘Mbt dbi frgng tuyét voi d¢é ngh1en clru sire cang bé
miit 13 cac mang xa phong. Trong lwe & day hiu nhu
khéng dong ‘vai tro gl vi nhiing mang nay cuc ky
mong va khéi lu'orng cla chung hoan toan khong dang
ké&. Déng vai trd co ban & day 13- nang hrgng be mit,
boi vy cdc mang xa 'phong Tudn c6 dang de nang
lu'ong bé& mit clia-chung 1a cye tleu

Pidu chic chan 13 hiu hét. mo1 ngudi deu da tung
nhin thay cac bong béng xa phong, chung cd the lo
lung trong khéng khi vi c6 dang cau hodn hio..

Ap suiit bén trong cdc bong béng ndy 16n hon 4p sudt
khi quyén, dong thdi ban kinh R cia bong bong cang
nho thi 4 ap sufit cir bén trong cang 16m. Ap sudt du Ap,
niy (d6i vai bong bong hinh oau) duge xao dinh

bing cong thire Laplaoe n_oi 'tiéng:' _Ap_c = ? (2)
& day o' = 20, tirc hai 14n hé sb strc cing mt ngodi
ctia chét long (vi mang xa phong c6 hai miit), Pai

lu’ong ty 18 ngh1ch voi ban kinh mat cau duoo goila

do cong clia né: p = R Nhr vay, cong thirc vira vlef

¢ trén co nghla la: 4p suat du’ ty 18 vdi do cong clia

mit oau Tuy nhién,
mit cau khéng phai
14 dang duy nhat
kha df ciia cac bong.
béng xa phong. Néu
tao bong bong gilia
hai vanh, ta c6 thé
nudi nd-cho téi khi
no- ¢d dang trg voi
hai *mi’ cau (xem H.3).

Vay trong mét bong béng nhur vay ép suét du 58 bang
bao nhiéu? Pdi v&i mot mit tru thi d6 cong la khac

nhau theo ¢4c huéng khac nhau. Doc theo duong sinh:

chia mat try thi 6 cong bing 0 (vi ching 14 cac doan
thingl), con trong tiét dién vubng goéc véi tryuc cla

1" g cong ctia mt duong cong phéng 13 gi? Bo cong
clia dudng tron ciing hét nhu 46 cong ctia mét chu: Py~
/R v6i R la ban kinh dudng tron, Néu dwdng cong khong

phai 1a dudng tron, thi dAu sao nhfing doan nhd riéng biét

cia nd c6 thé xem gén diing 13 cdc cung trén cé ban kinh
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mit try thi d6 cong clia nd

, 1 o
bing = v6i R 14 bin

kinh mit try, Vay ta s& ldy
gié tri ndo cia p dé dit vao
cOng thie (2)7 Hoa ra higu - .
&p subt theo hai phia khéc . |-
nhau cla mdt mit bt ky N
dwoc x4c dinh bing d6 cong
trung binh, '

Chiing ta dyng qua phap tuyen clia mit & dlem A mit
mit phang Giao tuyen clia mit try va cdc mit phang
d6 c6 thé 13 vong tron, elip hay duorng thang (H.4).

D& dang thiy rang d6 cong cia cac giao tuyen nay ta1
diém A 13 khac nhau: ¢6 d6 cong cyc dgi 13 giao tuyén
¢6 dang hinh tron, con ¢6 a6 cong cye tidu bang 0la
dudng thing (tiét dién doc). DO cong trung binh Py
dugc dinh nghia 1a mia téng cua d¢ cong cyc dai va
Lwax = Puin

2

cue tiéu: o =

Dinh nghia ndy khéng chi phit hop véi mét tru va do
d6 c6 thé xac dinh d6 cong trung binh ta1 dlem di cho
clia mOt mit bit ky.

D61 voi mat try, tai didm bit ky _dﬁ cong cuc dai
R PR 4 N Tad oo R
Pmax = » €O dd cong cuc tidu p;, = 0. Béi viy ban

kinh cong trung binh Fn = ﬁ va 4p sut du trong m:;if

fay
tru Apy =—.
L APy R

. Nhur ta thdy, d8i v&i bong béng hinh tru ap sudt du

cling tu:o*ng tx nhu & bong bong hinh chu c6 ban kinh
16n ghp d6i. Boi vay ban kinh cia hai ‘mii’ hinh ciu
& bong béng try 16n gp hai ban kinh mit try, chiing
13 céc chom ciu chir khéng phai ban cau.

Vay diéu gi s8 xdy
ra néu ta khir 4p suit
du, ching han bang
cach budc hai ‘mii’
bi v3? D& tuwdng nhu
vi bén trong bong
bong khong co ap
sut dir ndo, nén bé
mit cia ndé khdng
phéi ¢6 46 cong.

xdc dinh. Nhitng dai luwong nghich ddo véi céc ban kinh
nay cung dugce goi 1a céc 39 cong clia duong cong phing
tai cac diém khéc nhau ciia né.
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Tuy nhién, thanh bong béng lai bj véng vio phia
trong va bong béng ¢ dang nhu trén H.5. Tai sao lai

- nhu vay?

Ta hay xét ky mét nay. Hay chiy cho hep nhét ciia nb.
D& dang thiy ring chd eo ndy vira 13 15 vua 1 1dm.
Tiét dién ngang cita n6 1a hinh tron, con tiét dién doc
clland 1 duorng day xich (d6 1 dang day xich ¢6 hai
dhu treo nim ngang). Ma dd cong hudng vao trong
lam ting Ap sudt bén trong bong bong, con dd cong

* hudng ra ngoai lai [am cho 4p sudt nay giam. (Ap suft

¢ dudi mit I6m 16n hon & bén trén nd). Trong trudng

hop mit ¢6 dang nhu ¢ H.6, hai d6 cong niy c6 a6

16n nhu nhau nhung ngwge hudng nén 46 cong trung
binh bang 0. Do do, bén trong bong béng nay khéng
c6 4p sudt du.

Tén tai rit nhidu cée mit khic cong theo tét ca cac
hudéng nhung d6. cong trung binh cua ching lai bang
0, va nhiing mat do chang gdy ra &p sudt nao. Pé tao
ra céc mit d6 chi cin 14y mét khung day dén c6 dang
bét ky va nhiing n6 vao nuéc xa phong. Sau d6 rat
khung ra v ta c6 thé thay nhitng mit rét da dang v&i
dd cong trung binh bang 0 va hinh dang clia né phy
thude vao dang clia khung

Mt trong nhitng bai‘t fodn ciia mot chuyén nganh toan
hoc ¢6 tén [a hinh hoc vi phin, d6 13 tim cdc mit
v6i d6 cong trung binh béng 0 duoc cang trén nhitng
duong cong khong
gian khép kin. Cé
ton tai mdt dinh
ly toan hoc chinh
xic khing dinh
ring dién tich cha
cac mit nhu viy
1u6n luén cyc tiéu,
va didu d6 dbi voi
ching ta bdy gio
dudng nhu 13 hién
nhién.

Céc bong bong xa phong ¢6 thé hop véi nhau tao
nén bot. Mic du céc méng xa phong trong bot bb tri
dudng nhue ngau nhién, nhung ludn tuén thi quy Iujt
sau: cc mang cit nhau chi dudi nhitng gbéc nhu nhau.

Dé lam vi dy, ta xét hai bong béng tiép xiic véi nhau
va c¢6 vich chung. Ap sut du (so voi khi quyén)
trong hai bong bong 13 khac nhau va duoc xc dinh
. 2 ’ ]

bédi cf‘)ng thirc Laplace: A =i va Apy = ?Ri

1 2

V1 vay vach phii sao cho tao ra mét ap suit phu bing
hiéu 4p sudt ciia hai bong bong, do d6 nd phai c6 mét
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KINH THONG MINH
Nguyén Xudn Chénh

Kinh lam tir thuy tinh trong subt dudi dang thm day
moéng khéc nhau tiry yéu cau. D6 1a vt ligu xay dyng
khéng thé thiéu, ngay cang duoc 1 tmg dyng rong rai.
b3 cé nhiing tda nha hang chyc ting cao viit, bén
ngoai toan 1 kinh. Kinh chic chin che gi6é che mua
nhung vin dé 4nh séng lot qua.

Uu diém d6 cin dugc phat huy trigt dé nhung c6 khi
cén han ché. Bu01 séng trdi mat mé, nha nhiu oua
kinh trong nha vin sing sua it phai bat dén sang t6n
kém. Nhung trua ¢ troi nang chéi chang anh séng
lot qua cira kinh kh4 nhiéu d& 1am chéi mét, déng thai
kinh 13 c&i bay héng ngogi lJam cho toa nha néng birc.
Tir 14u dé khéc phuc diéu ndy ngudi ta d3 cb cach don
gian 13 ddng rém che: lac kéo 1én cao, lic ha xuong
thap, lac ding rém thua, lic rém day... Lam thé nao
dé khong phai tir ngoai dung cach rit thu cbng la che
nhidu che it dé thay déi anh sang truyén qua kinh?
Lam thé ndo cho kinh tr& thénh théng minh, dleu
khién duge kh1 thi trong sudt cho 4nh sang truyén
qua khi thi sim mau thim chi 13 den kit cho 4nh sdng
bingén lai? Lam dugc kinh thong minh s giai quyet
du’oc rét nhidu vén dé trong doi séng chir khong riéng
gi vin d& nhy 4nh sang qua ciza so.

Lau nay 4 co nhiéu cach lam cho kinh thong minh.

Ta xét mot s thanh tyu gan day.
B ?
6 cong x4c dinh. Bén kinh cong Ry clia vach duge
xéic dinh tir hé thie 27 20" _20’
By R R
RR
R = 142
Suyra B R K,

Hinh 6 v& mdt 14t cit cia hai bong bong bang mét
mit phang di qua tAm ctia chiing. Hai diém A vi B 1a
giao diém cua mét phing hinh v& véi vong tron ma
hai bong bong tlep xtic v&i nhau. Tai diém bit ky cia
vong tron niy déu c6 ba mang gép nhau. Vi sirc cang
bé& mit ciia chang 13 nhu nhau, nén ching cé thé can
bang nhau chi trong truong hop khi cic goe ma dudi
d6 ching cét nhau 13 bing nhau va do d6 bang 120°.

(Xem tidp kp sau)
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M?bt loai kinh théng minh rét ndi tiéng da c6 mit trén
thi trudng khoang 40 nim trudc day nbung 1a kinh
mét chir khong phéi kinh cira 56, kinh xdy dyng. D6
1a kinh mét dm mau, binh thuéng trong subt nhung
ra néng kinh sdm mau lai twong tw kinh rdm. Khi néu
thity tinh 48 1m ra kinh nay, ngodi nguyén lidu chinh
14 natri cacbonat _canxi cacbonat va silic oxyt, ngudi
ta thém vao mudi clorua bac, m{t lwgng nho dong goi
13 chét ting nhay va miét loai chit keo goi 13 chét 1am
sdng. Khi lam kinh deo mit ba.ng thity tinh nay lic &
noi rim mat, kinh vin trong sudt binh thromg ninmg
khi c6 4nh sang manh, ra ning ching han thi clorua
bac trong kinh bj 4nh sing lam cho bac tach khoi clo
tao ra nhiing hat bac 1i ti ngan can anh sdng truyen
qua lam cho kinh tré thanh sAm man. Khi tir chd séng
vao chd rim mét, chét keo 1dm sang c6 tac dung thie
dAy 1am cho bac két hop v6i clo, cdc hat bac nho mét
di, kinh trong tré lai.

Cich ché to thiy tinh dbi méu nhw n6i trén rét tinh vi
tén'kémnén chi ding thiry tinh d6i mau lam nhiing vat
nhé nhr kinh mét, khong thé 1am kinh x4y dyng duogc.

Huorng lam kinh thong minh khong qué dit, c6 kha
néng rng dung rong rdi 1a sir dung kinh thong thuong
di dugc san xufit theo quy md 16n cai bién chuyén
thanh kinh thong minh. C6 thé ké ba cach dang phat
trién gan day nhur sau.

C#ch ding hat treo SPD (Suspended Particle Devices)

Hai tim kinh dit song song & hai bén, hai mit trong
¢6 phtt 16p dén dién trong sudt, gifta c6 v6 50 hat nho
mau den hinh que nam trong chét 16ng huyén phu.
Khi khong ndi dign vao hai 16p dén dién trong subt,
cac hat treo nam 16n x6n can khoéng cho anh sing
xuyén qua hai thm kmh Kh1 ndi dién v6i hai oye, cac
hat treo hinh que sép xep thing hémg nén anh sang
xuyén qua duge. Thay d6i dién thé, mic 46 trét ty
hay hén loan ciia cic hat thay ddi lim dnh sang lot
qua nhleu hon hay it hon, nh thé 1am thay dbi anh
sang truyén qua kinh.

Chiit Bag " Légp diln figa
loylnpia trong subt’
Hyt treo o

e o

Chch dimg tinh thé long phéin tin trong polyme
PDLC (Polymer Dispersed Liquid Crystal)

& day nguoi ta cho tinh thé 16ng hoa tan hay phin
tin trong polyme long sau déy cho polyme 1dng
hoa rin. Khi polyme tir trang théi long sang trai
thai rén, tinh thé 16ng c6 thé co cum lai, tao thinh
nhitng giot tinh thé iéng trong polyme rén. C6 thé
dit todn bd hdn hop 16ng rin ndy gilta hai tim
kinh, trudc d6 ¢ phti 16p trong subt dén dién & hai
mit trong clia hai tAm kinh. Ciing c6 thé djt todn
b6 hdn hop rin long ndy gifra hai mang Polymer
moéng, tit ca tao thanh mét tm polymer giita c6
polymer phan tan tinh thé 1éng.

Khi khong c6 dién thé tic dung tinh thé 16ng trong
céc giot ndm 16n x4n tAn xa 4nh sang manh va cho
anh séng lot qua yéu. Khi c6 dién thé téc dung céc
tinh thé long sip xép trét ty, it tin xa 4nh sang hon,
anh sang truyén qua manh hon.

kg Lopdhe i

Hinh 2. Kinh théng minh kiéu tinh thé long phin tdn trong
polyme PDLC

Cichr diing hién twong dién siic (electrochromism)

Hai tim kinh théng thudng it song song nhau, phia
trong, d6i dién nhau c6 phit lép trong sudt din dién
(ITO).

Hink 1. Kink thong mink kit harires SPI
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Tiép xdc v6i 16p din dién trong sudt 13 I6p dién sic -

(electrochromic) thudng [ 16p oxyt vonfram WO,
Tiép theo 14 16p dén ion, con goi 13 16p ngiin cach.
Tiép theo d6 14 16p chira ion (ion storage) thi dy 16p
oxit coban liti LiCoO,, 16p nay tiép xic véi lop din
dién trong subt.

Nguyén tic hoat déng ciia kinh théng minh dién sic
nhu sau.

Binh thudng, khi khong ndi dién, & 16p chira ion co
rét nhidu ion Li*, d6 12 ion _duong vi nguyén tr Li
thiéu dién tir. Anh sang truyén qua hai tam kinh binh
thudng vi cac vt li¢u ben trong gitta hai tAm kinh 1a
trong sudt.

Nhumng khi ¢6 tac dung dién thé, nhing ion Li" dich
chuyén qua l6p ngin dé dén 16p dién sic WO, va khi
céc ion Li chui vao trong WO,, 16p dlen sac nay rd
thanh 1ép phén xa 4nh séng. Vay hai tim kinh tr&
thanh sAm mau, énh sang khong xuyén qua dugc.

Céc phuong phap 1am kinh théng minh néi trén hién
dang canh tranh nhau & cé Ung dung rong rii, mé
rong thi trirong. Phuong phép tinh thé 1éng phén tén
trong polyme PDLC ¢6 uu diém 13 d& 1am dang 14
moéng, hai tim kinh & hai bén d& thay thé bing hai
mang PET trong sudt. TAm 14 méng théng minh nay
co thé ding dé d4n 18n mét tim kinh trong sudt thong
thudng @8 tim kinh tr& thanh thong minh. Phuong
phép hat treo SPD ¢6 wu diém 14 gid thanh ha, nhung
phwong phap dién sic c6 vé c6 nhiéu hira hen nhét,
¢6 thé phén dau dé gid ré hon nhd ding céc k¥ thuét
phiin xa (sputtering) d& tao cac 1op.

' Lop din tigs.

Lép dign sic

Hinh 3. Kinh thong minh dién sdc

ﬁng dung trong doi sbng ciia kinh théng minh.
O pham vi xay dyng, kién trac, lgi ich ctia kinh théng

"minh d3 qué 1 rang nay cht yéu 1 tim cich ha gia

thanh d& tmg dung that rong rdi. Vi gis cd hién nay
méi phé bién duge & pham vi dung kinh théng minh
13m cira sb, cira ra vao & cac ngdi nha, ddc bist 1a
dé nha cira thong thoang nhung cin thiét ciing d&
lam cho ngoai nhin vao khong thay, dam bao riéng
tu (privacy). Trin va méi lam bang kinh théng minh
hién chi dugc ding cho mét sb cOng trinh ddc bigt. 0
pham vi cin kinh théng minh nhimg dién tich khong
1ém 1dm hién nay @4 ¢6 nhing tmg dung rat rong 13i,
dic biét & hang khoéng va 6 16.

Thi du & may bay Boeing 787 cac ciia so may bay truorc
d4y déu c6 manh nhé cho hanh khch cén thi kéo xubng
che anh sang ngoal nay déu dimg kinh thdng minh t
dong didu khién sang t6i bang dién. G 6 16 ching han,
nay da c6 nhidu xe trang bj kinh trude , kinh hai bén, va
ca kinh trén néc xe bang kinh thong minh, didn khién
sémg 61 bing dién thoai ma.i theo thoi tiét bén ngodi. Pic
biét1a gutong chiéu hau, vét va nhit di Vo1 nguot 14i xe
14 ban dém néu céc xe ding sau bat dén sang, anh sang
d4p vao guong chiéu hau phéan xa lai ding mét ngudi 1ai
xe, 1t d& l6a mét loang choang tay 14i, Theo nihiéu thong
tin thi c4c xe ddi méi hién nay, kinh & guong chiéu hau
déu 13 kinh théng minh, khi c6 4nh sang manh chiéu dén
cam bién tirc khic diéu khién cho guong chifu hau mét
tinh chét phan chiéu marh.

Viéc phd bién kinh théng minh hién nay dang dugc
rét khuyén khich vi 13 cong nghé xanh bio vé t&t mdi
truong nha 1ip kinh théng minh, lic ning néng béo
v€ ngan nhiét tr anh sdng mat tréi vdo, bio dam cho
it bi néng 1én vi kinh ngin chin birc xa hong ngoai ra
ngoai (hidu tmg nha kinh) d& phai ding nhiéu dién dé
didu hoa khéng khi. Sir dung kinh théng minh cling 13 °
theo xu hudng hién nay, lam cho vét liéu khéng phai
luén ludn 13 thy déng ma biét cach tng xir ¢6 loi cho
con ngudi, cho mdi trudng,

Buge rdi, t6 sip tha tay
ndy.. VA nhé 1 néu
cfu thyee sy tin vao cic
dinh Tujt vit 1y thi cin

ANH vUT.
VAT LY




