PE THI CHON HOC SINH GIOI QUOC GIA

MON VAT LY, LOP 12 THPT NAM HOC 2002 —2003
Ngay thi thi hai, 13/ 03 / 2003

Bang A
Bai I: Co hoc
Cho m6t ban cau dac déng chét, khéi lugng m, ban kinh R, tam O.
1. Chiing minh rang khéi tm G clia ban cau cach tam O clia né moét doan la
d = 3R/8.
2. Dat ban cau trén mat phang nam

ngang. D4y ban cdu sao cho truc déi 0 O v
s 2 7 “n a 7 2 Z,n 0
xtng cua no nghiéng moét goc nho so vai

phuong thang ding roi budng nhe cho i j
dao doéng (Hinh 1). Cho rang ban cau __> S Z_
khéng truct trén mat phang nay va ma sat .

lan khéng dang ké. Hay tim chu ki dao Hinh 1 Hinh 2

déng ctia ban cau.

3. Gia thiét ban cau dang ndm can bang trén mét mat phang nam ngang
khac ma cac ma sat gilra ban cau va mat phang déu bang khoéng (Hinh 2). Tac
dung 1én ban cau trong khoang thdi gian rat ngdn mét xung cla luc X nao dé
theo phuong ndm ngang, huéng di qua tdm O cla ban ciu sao cho tdm O clia n6
cb van téc V.

a) Tinh nang lugng da truyén cho ban cau.

b) Mb ta dinh tinh chuyén déng ti€p theo clia ban cau. Coi v, c6 gia tri nho.

Cho biét gia téc trong trudng la g; mé men quan tinh ctia qua cau dac dong
chat khéi lugng M, ban kinh R déi véi truc quay di qua

~ ? Z hY 2 2
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Bai ll: Dién - T

Cho mét khung day dan kin hinh chir nhat ABCD :d >

bang kim loai, c6 dién tré 1a R, c6 chiéu dai cac canh la b
a v,é b. M6t day dan thang A dai vé han, nam trong mat
phang clia khung day, song song véi canh AD va céach A

né mot doan d nhu hinh 3. Trén day dan thang c6 dong D C
dién cudng dé |, chay qua.
1. Tinh tir théng qua khung day. Hinh 3

2. Tinh dién ludng chay qua mot tiét dién thing cla ; .
khung day trong qua trinh cudng dé dong dién trong day dan thang giam dén
khong.



3. Cho rang cudng d6 dong dién trong day dép thang giam tuyén tinh theo
thai gian cho dén khi bang khong, vi tri day dan thang va vi tri khung day khong
thay déi. Hay xac dinh xung cta luc tir tac dung 1én khung.

Bai lll: Quang hoc

Cho hé hai thau kinh hoi tu mdng, tiéu cu 1an luot |a f, va f,, dat dong truc
cach nhau mét khoang a. Hay xac dinh mét diém A trén truc chinh cla hé sao
cho moi tia sdng qua A sau khi lan lugt khiic xa qua hai thdu kinh thi 16 ra khdi hé
theo phuong song song vdi tia téi.

Bai IV: Phuong an thuc hanh
Cho cac dung cu sau:

. M6t hép dién tré mau cho phép tuy chon dién trd c6 tri s6 nguyén
tor 10 Q dén vai MQ.

. Mot ngudn dién xoay chiéu cé tan s f da biét va c6 hiéu dién thé
hiéu dung gitra hai cuc khéng déi.

. Mét ngudn dién mot chiéu.

. Mét may do dién cho phép do dugc cudng d6 dong dién va hiéu

dién thé (mot chiéu, xoay chiéu).
«  Céc day néi, cac ngat dién cé dién trd khong dang ké.
« M6t dong ho do thdi gian.
Hay lap ba phuong an xac dinh dién dung ctia mét tu dién.
Yéu cau néu: nguyén tic Ii thuyét clia phép do, cach bé tri thi nghiém,
cach tién hanh thi nghiém, cac cong thic tinh toan, nhimg diéu can cha y dé
giam sai s6 clia phép do.

Bang B
Bai l: Co hoc
Cho mét ban cau dac dong chét, khdi luong m, ban kinh R, tam O.

1. Chiing minh rang khéi tam G cla ban cau cach tam O cla ndé mét doan
la d = 3R/8.

2. P4t ban cau trén mét phang ndm ngang. D4y ban
cau sao cho truc doi xu’ng clia n6 nghiéng moét géc o, nhd so
voi phudng thang diing r6i budng nhe cho dao déng (Hinh 1). o
Cho rang ban cau khéng truct trén mat phang va ma sat lan
khong dang ké. Hay tim chu ki dao déng clGa ban ciu. Cho
biét gia téc trong trudng 1a g; mdé men quan tinh cla qua cau
dac dong chét, khéi lugng M, ban kinh R déi véi truc quay di Hinh 1
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qua tdm clia n6 13 | =EMR2'

Bai ll: Dién - Tur ) a
Cho mét khung day dan kin hinh cht nhat ABCD A B

bang kim loai, c6 dién tr§ 1a R, c6 chiéu dai cac canh 1a a
va b. Mot day dan thang A dai vé6 han, ndm trong mat :d >
phang cla khung day, song song v&i canh AD va cach n6 b
A
2 D C

Hinh 2



mot doan d nhu hinh 2. Trén day dan thdng c6 dong dién cudng do |, chay qua.

1. Tinh tu thong qua khung day.

2. Tinh dién lugng chay qua mét tiét dién théng clia khung day trong qua
trinh cudng do dong dién trén day dan thang gidm dén khong.

3. Cho rang cudng dd dong dién trong day dan thdng gidm tuyén tinh theo
thdi gian dén khong trong thdi gian At, vi tri day dan thang va vi tri khung day
khéng thay déi. Tim biéu thic cla luc tif tac dung Ién khung day theo thdi gian.

Bai lll: Quang hoc: nhu Bai lll, Bang A.

Bai IV: Phuong an thuc hanh
Cho cac dung cu sau:

. M6t hép dién tré mau cho phép tuy chon dién trd c6 tri s6 nguyén
tor 10 Q dén vai MQ.

. Mot ngudn dién xoay chiéu cé tan s f da biét va c6 hiéu dién thé
hiéu dung gitra hai cuc khéng déi.

. Mét may do dién cho phép do dugc cudng d6 dong dién va hiéu
dién thé xoay chiéu.

. Cac day néi, cac ngat dién co dién trd khong dang ké.

Hay lap hai phuong an xac dinh dién dung ctia mét tu dién.

Yéu cau néu: nguyén tac Ii thuyét cla phép do, cach bd tri thi nghiém,
cach tién hanh thi nghiém, cac cong thic tinh toan, nhiing diéu can chu y dé
giam sai sé clia phép do.

PE RA KI XY

TRUNG HOC CO SO

CS1/ 2. M6t thanh dai L dudc tua vao blc tudng thdng diing nhu hinh vé.
DPAu dudi B cla thanh c6 mét con bo hung dang dau. Vao thdi diém dau
du6i ctia thanh bat dau chuyén dong theo nén nha vé bén phai véi van téc
v khéng d6i, con bo hung ciing bat dau bo theo thanh véi van téc u khéng
ddi déi véi thanh. Hai trong qua trinh chuyén déng theo thanh, con bo hung
lén duoc dd cao cuc dai bang bao nhiéu so véi nén nha ? Biét rang dau A
clia thanh luén tua vao tudng.



Hinh 1

CS2/ 2. C6 hai chau chira thuy ngan. 8 méi chau cdm mét 6ng nghiém va
hat ra khdi 6ng mét phan khéng khi sao cho thuy ngan dang Ién trong moi
ong tGi do6 cao h, va h, so véi muc thuy ngan trong chau (h, < h,); muc thuy
ngan G hai chdu ngang nhau. Hai 6ng nghiém dudc ndi véi nhau qua khoa
K, ltc dau khoa K déng (Hinh 2). Cho biét ap suét khi quyén la p,, trong
lugng riéng cla thuy ngan la d,.

a) Tinh ap suat cGa khéng khi trong méi 8ng.

b) V& dé thi bi€u dién su phu thudc clia 4p suat thuy ngan theo dé cao cla
cot thly ngan trong mbi 6ng. So sanh ap suat cla thuy ngan tai diém A va
B.

c) Néu md khoa K dé hai 6ng théng nhau thi hién tuong xay ra nhu thé
nao? Giai thich.

CS3/ 2. C6 ba binh dung tich nhu nhau déu bang 2 lit chira day nuéc 6
nhiét do khac nhau l1a 20°C, 60°C va 100°C va mét binh c¢6 dung tich 5 lit
khéng chla gi. Vi cac dung cu da cho lam thé nao dé tao ra mét luong
nudc cd nhiét d6 56°C. Bé qua su mat mat nhiét do binh va maoi trusng.
CS4/2. Cho mét béng dén 6V - 3W va mot bién trd con chay dudc néi voi
nhau, sau d6 ndi vao ngudn co6 hiéu dién th& khéng d&i U = 9V nhd day
dan c6 dién tré R, = 1Q (Hinh 3)



a) Cho dién trg cla toan bién tré 1a 20Q. Tim dién tré R, cla phan AC cla
bién trd, biét dén sang binh thudng. Tim hiéu suét clia cdch mac mach
thdp sang dén dé.

b) V6i nguén U, day dan Ry, dén va bién trd nhu trén, hay vé nhing so do
khac d€ mac cho dén sang binh thudng. Tim vi tri con chay cla bién trd
g vGi méi so do.

c) Muén cho hiéu suét clia cadch méc mach thap sang dén nhu hinh 3
khéng nhd han 60% khi dén sang binh thudng thi gia tri toan phan cla dién
tré bién tré nhd nhat 1a bao nhiéu?
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Hinh 3

TRUNG HOC PHO THONG

TH1/2. M6t luc khong d8i bat diu tac dung 1én mot vat dang chuyén dong
vGi van téc v. Sau khodng thai gian At d6 16n van toc cha vat giam 2 1an.
Ciing sau khoang thdi gian 4t ti€p theo, do 16n véan toc lai gidm 2 lan. Hay
xac dinh d6 16n van téc sau khoang thdi gian 34t ké tir khi bat dau tac dung
luc khéng déi ay.

Nguyén Thanh Nhan (Ha Noi)

TH2/2. M6t thanh dong chat khéi luong m chiéu dai | dugce gilr nam ngang
bdi hai ngdn tay & hai dau clia né. Trong khi dua chdm hai ngén tay cung
mot lic vé gap nhau & khéi tam, thanh trugt trén ngén nay hay ngén kia.
Tim céng ma ngudi da thuc hién trong qua trinh d6, néu hé s6 ma séat nghi
va trugdt tuong Ung la s va y (K < Ms)-

TTKYHA (Ha Noi)
TH3/2. M6t dng hinh tru thdng ding c6 thé tich V. & phia dusi mot pittdng
nhe c6 mét lugng khi héli & nhiét dd T,. Pittdng nam & vi tri can bang chia
&ng thanh hai nlra bang nhau (xem hinh v&).Ngudi ta dun ndng khi tur tir



dén khi nhiét 6 khi héli 1a 3T,.8 phia trén c6 lam hai vau dé pitténg khéng
bat ra khdi 6ng.Hdi khi héli d& nhan dudgc mét nhiét luong 1a bao nhiéu ?
Bb qua ma sat gilia pitténg va thanh 6ng.ap suéat khi quyén bén ngoai 13
P,.

- - Nhéat Minh (Ha N6i)

THA4/2. Hai thanh ray song song véi nhau dugdc dat trong mat phéng lap véi
mat phdng ndm ngang mét géc o va dude ndi ngdn mach & hai dau dudi.
Khoang cach gitta hai thanh ray I1a L. M6t thanh dan c6 dién tré R va khai
luong m c6 thé trudt khdng ma sat trén hai ray. Thanh nay dudc néi véi
mét sgi day manh khéng gian vat qua mét rong roc cd dinh va dau kia cla
day c6 treo mét vat cé khéi luong M. Doan day gitra thanh va rong roc nam
trong mat phang chéia hai ray va song song véi ching. Hé trén dugc dat
trong mot tUr truding déu c6 cam (ing ti B hudng thang ding 1&n trén (xem
hinh vé&). Ban dau gilt cho hé ding yén, roi tha nhe ra. B4 qua dién trg cla
hai thanh ray. Hay xac dinh:

a) Van téc 6n dinh cda thanh.

b) Gia t6c clia thanh & thdi diém van t6c clia né bang mét nlra van téc

6n dinh.

Nguyén Quang Minh (Ha N6i)

o]}

TH5/2. Mot qua cau trong sudt, chiét suat n, dat trong khoéng khi. Trén
dudng thang ding di qua tdm qua cau, & phia trén qua cau va cach mat
cau mét khoadng h, c6 dat moét vat nhd (coi nhu mét nguén sang diém). Lic
t = 0 tha vat khong van téc ban dau cho roi tu do. Hay xac dinh van téc clia



anh 4 thdi diém t (trong khi dang roi). Chi xét anh tao ra do mét 1an khuc
xa.
Nguyén Xuén Quang (Ha Noi)

CAU HOI TRAC NGHIEM

TN1/2 Cho so d6 mach dién nhu hinh vé. 1A 1,50 25Q 2V
Né&u dién thé & B bang 0: Vg = 0 thi dién A B C D

thé & A va D sé la:
A) V,=-15V, Vp=+2V
B) V, = +1,5V, Vp = +2V
C) V, = +1,5V, Vp = +0,5V
D) V, = +1,5V, Vp =-0,5V

TN2/2 Trong so d6 mach dién hinh bén dién tich(tinh theo don TRVAY;
Vi UC) trén mot tu 2uF va trén tu 1uF tuong Ung la:

A 1; 2 B) 2 ; 1

C)1; 1 D)2; 2

TN3/2 M6t vé tinh dia tinh (1a vé tinh diing yén tuang déi so Vi
mat dat) co quy dao & do cao 6R so véi mat dat (R 1a ban kinh trai dat).
Chu ki quay clia mét vé tinh & dé cao 2,5R so v6i mat dat la:

A) 642 gid B) 10 gid
‘ED/__ gid D) khoéng c6 gia tri nao trén dung.

TN4/2 M6t ngudi nang 80 kg leo 1én moét cau thang. Trong 10 s ngudi dé
leo 1én cao dudc 6 m tinh theo phuong thdng ding. Cho g = 9,8m/s2. Cong
suat ngudi do6 thuc hién dudc tinh theo hp (ma luc, 1hp = 745,7W) la:

A) 0,63 hp B) 1,26 hp

C) 1,80 hp D) 2,10 hp

»

y
TN5/2 Trén hinh bén 1a d6 thi chuyén déng mét chiéu cta xm

mot chat diém cé khdi luong 4 kg. & cac thoi diémt=1 va't
= 5s ddng luong cla chat diém tuong Gng la:
A) 0:0 B) 0 ; -3kgms™ 0 M)
C) +3kgms™; 0 D) +3 kgms™; -3 kgms™

3




DINH CHINH

Trong S6 1 Vat Ly & Tuéi Tré, thang 9 nam 2003, do so suat ctia BBT, c6 mot s6
16i sau:

1) Bai “Li do, toa do, pha ban dau trong dao dong diéu hoa”, trang 15 cot 2,
muc ¢) dong 3 in sai 1a x > 0 nay xin stra lai 12 v> 0 va & muc d) xin bo di
dong ¢ = 0. Vay ptdd c6 dang x = 4sin(1072)(cm).

2) Bai “ Cac phan t&r phi tuyén trong mach dién”, trang 9 cot 2, xin bo di
duong n6i nam ngang qua G 6 hinh 2.

BBT thanh that xin 16i céc tac gia va ban doc.

TIERG AN VAT LY

Problem. Figure 1 shows a pirate ship, moored 560m from a fort
defending the harbor entrance of an island, The harbor defense cannon,
located at sea level, muzzle velocity of 82m/s.

a) To what angle must the cannon be elevated to hit the pirate ship?

b) What are times of flight for the elevation angles calculated above?

¢) How far should the pirate ship be from the fort if it is to be beyond range
of the cannon balls?

Solution. As known, the equation of the trajectory of the ball is:

g 2
= (tanf)x — 1
y =(tans)x 2v§co§6x M
where 0 is the elevation angle anh v, is the muzzle velocity. To find the
horizotal range of the ball, let us put x =R and y = 0 in Eq. (1), after a little

rearrangemant, obtaining:
2
R="0sin2g (2)
g

a2

Solving Eq. (2) for 0 yields



sin2gd=-—2=""""-0816 - 0=27vap=63°

The commandant of the fort can elevate the guns to either of these two
angles and hit the pirate ship.

b) As known, the horizontal position of the ball is given by the equation:

X = (v, coso)t (3)

Solving Eq. (3) for t gives, for 8 = 27°,
X R 560
t= = = = 7’75
V,cos8 V,cosf 82.cos27°
Repeating the calculation for 8 = 63° yields t = 15s. It is reasonable that the

time of flight for the higher elevation angle should be larger.

c) We have known that the maximum range corresponds to an elevation
angle 0 of 45°. Thus, from Eq. (2)

R="0 gin2g = (9) sin@2x 45°) = 690m
g 8

As the pirate ship sails away, the two elevation angles at which the ship
can be hit draw closer together, eventually merging at 6 = 45° when the
ship is 690m away. Beyond that point the ship is safe.l

Tu moi:

« pirate: cuGp bién

* (to) moor: neo

» fort. phao dai

 (to) defend: phong thl

* cannon: phao, dai bac

« sea level: m(c nudc bién

« muzzle velocity: van t6¢c dau nong (sung)
+ elevated angle: gbc tam

« (to) hit: ban tring

« (the) commandant (of the fort): ngudi chi huy (phao dai)
» the time fight. thGi gian bay

~
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Em gadi Wigner...

Dirac 18y em gai nha vat ly ly thuyét néi tiéng Eugenes P. Wigner (giai
thudng Nobel vé vat ly nam 1963). it lau sau, mét vi khach chua hay biét gi
vé su kién nay t6i tham ong. Trong lGc hai ngudi dang hang say tro
chuyén, thi mét phu nir tré budc vao phong. Ba di lai rat tu nhién, rét tra



mdoi khach, nghia la x su nhu moét ba chd. Lat sau, Dirac nhan thay su
ling tang clia khach méi vo tran thot [én: “Xin 106i, toi quén chua giGi thiéu,
day la ... em gai cla Wigner!”

Tinh nhan va nhiing con Ita...

Huan tudc Kelvin (Thomson) mét 1an budc phai nghi budi day, 6ng viét trén
bang: “Prof. Thomson will not meet his classes today” (Hom nay giao su
Thomson khdng gap hoc tro). L sinh vién tinh nghich quyét dinh dua giao
su bén xoa chir “c” trong tir “classes”. Ngay hém sau, khi nhin thay dong
chir d6, Thomson khoéng hé ling tdng, 6ng 1ay dé lau bang xoa di mot chir
cai nira trong tu do, r6i im lang bd di. (Tiéng Anh classes: cd nghia la 16p;
lasses c6 nghia la cac tinh nhan, con asses c6 nghia la nhiing con Itra).

Mot triéu bang Anh va 20 tdp ban thao...

Kavendish la nha vat ly thuc nghiém vi dai nhat & thoi dai 6ng. Ong séng
mot cudc séng rat don doc va kin dao. Ong khéng hé c6 ban va rat so phu
nl, ngay vGi cd phuc vu clia minh 6ng cling khéng bao gid chuyén tro, moi
cong viéc giao cho c6 6ng déu ghi ra gidy va dé trén ban.

Sau khi 6ng qua ddi ngudi ta phat hién ra 6ng con 1 triéu bang Anh va 20
tap ban thao mo ta nhiing nghién clu rat doc dao ma éng da tién hanh,
nhung ldc sinh thdi éng cho réng khéng dang dé cong bé.

Nghi vao luc nao?

M6t 1an, vao budi t6i Rutherford ghé qua phong thi nghiém. Mac du luc do
da mudn, nhung 6ng thay mot trong sé rat nhiéu hoc trd clia 6ng van dang
cam cui bén cac dung cu thi nghiém.

- Anh lam gi ma mudn thé? - Gido su hoi
- Emlam viéc a.
- Thé ban ngay anh lam gi?
- Thua giao su, em ciling lam viéc a.
- Thé sang s6m anh ciing lam viéc a?
- Vang, thua gido su, budi sang sém em ciing lam viéc — Ngudi hoc trd
dap va hi hiing doi 13i khen tur vi gido su néi tiéng.
Rutherford cau mat va nghiém giong hoi:
- Thé& anh suy nghi vao lic nao?

Sérat buon...

Nha vat ly My géc Diic James Frank (sinh nam 1882 va nhan dudc giai
thudng Nobel vé vat ly nam 1925) mét lan ké rang:
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- May hom truéc minh vira ma dudc gap Karl Runge (nha toan hoc D,
1856-1927) va da hdi éng ta: “Bac séng 6 thé gidi bén kia thé nao? Chac
moi dinh luat vat ly déu da biét hét réi chi?” - Ong ta tra 16i: “6 day, ngudi
ta cho Iua chon: cé thé biét tat ca hodc chi biét nhiing gi da biét trén mat
dat. Minh da chon cai th( hai, vi néu khong sé rat buon...”

P.V.T (Suu tAm va gi6i thiéu)

P -~ 4 ~

GIO! THIEU CAC DE THI

HWONG DAN GIAI BE THI CHON HOC SINH GIOI TOAN QUOC,

MON VAT LY - NAM HOC 2002-2003
Ngay thi thit nhdt : 12/3/2003
(Xem Vit ly & Tudi tré, So'1, thang 9/2003)

2

Bang A
Bail: Co hoc
Cac thanh phan van téc clia A va B y
doc theo thanh bang nhau nén:
Vg = V,c08(60°%- a)/cosa= vo(%+§tga)
Chon truc Oy nhu hinh vé, A c6 toa d6: 0
y=Lsina = y’= Lcosa. a’ =
v,c0s30°. P,

Van téc goc cla thanh:
v,c0s30° _ v,/3
Lcosa 2L cosa
dv J3 o 32

B —
= V =
dt  °2coa 4L cos a

b A—

w=da

GiatécclaB: a=

2. Cac luc ma séat nghi cé doé I16n cuc dai la:

Fimax= KiMig 5 Fona= Ko( My + my)g

1/ F< F,thia,=a,=0

2/ F>F,. thi van 2 chuyén ddng va chiu tac dung ctia cac luc :

F, F,na VA luic ma sat F, gitra hai van. C6 hai kha nang :

a) F.<F,...,van 1 gan véivan 2. Hai van ciing chuyén dong vdi gia toc:
= PP . Luc truyén gia tdc a chom, la F,: F, =m, ms
ml + m2 ml + m2

a

ksmg
= F < (ky tk)(m,; +m,)g
Diéu kién dé hai td&m van cung chuyén dong véi gia téc a la:
Ky(m, + m,)g <F < (k, +k,)(m, +m,)g. Thays6: 4,5N <F <6N
b) F = F,..... Van 1 truct trén van 2 va van di sang phai vdi gia téc a,

11



a;<ay; Fiya=kmg= ma,; a= kig
Van 2 chiu F, F, ... Fomax V@ cO gia toc a,:
- F-k,mg-k,(m, +m,)g
m,

a,

m2
Thay s6: F <4,6N :a,=a,=0; hai vat ding yén
F-45

4,5N < F < 6N : hai vat ¢6 cung gia toc: a, = a, = T

F>6N:Vat1coa,=1m/s?* vat2 coda, = (F-5)

Bai Il : Nhiét hoc
1. Quatrinh1-2: P2=P v -y Pz-gy .

2 1 1

T, =T,P2Y2 =97, = 2700%
Y

171

V Yy 3 5/3
Qua trinh 2-3: P, = PZ[V—ZJ = PZ(ZJ ~ 0,619P,= 1,857 P,
3

(thay V, =V,)

v-1 213
Ty = TZ(LJ = TZ(EJ =0,825T, = 7,43T,=2229°K
V, 4

Quatrinh4-1 :T,= T1£= 4T,= 1200°K
1
2. Quatrinh 1-2: AU, ,=C( T,-T,) =8C,T, = 12RT,
Az =(pot pi)(V,-V4)/2 = 4p,V,= 4RT,
Q,, = AU, ,+A,, =16RT,
Qua trinh 2-3:
A,,=-AU,,=-C,(T,T,)=2355RT,;; Q,;=0.
Qua trinh 3-4: AU, ,= C\( T,-T;) =-5,145RT,; A;,=0
Qs = AU, +A;,= -5145RT,
Qua trinh 4- 1: AU, ,= C\( T,-T,) = - 4,5RT,
Asi = pa(Vi-Vy) = - 3p,V,=- 3RT,
Q. = AU, +A,,=-75RT,
A=A_,+A,+A,,+A,, =4RT,+2,355 RT,- 3RT,= 3,355RT,
Nhiét luong khi nhan la: Q = Q,, =16RT,

A
n=—— =20,97% = 21%.
1-2
3. Viphan hai vé: pV=RT (1) ; pV'=hs
pdV +Vdp=RdT
- pV2dV +V-'dp = 0 . Gidi hé: pdV = Vdp = 0,5RdT

12



dQ = C,dT + pdV= 1,5RdT+0,5RdT= 2RdT
C=dQ/dT = 2R =hs

Bai lll: Bién hoc
Ki hiéu va quy uGc chiéu duong cla cac

dong nhu hinh vé va goi q la dién tich ban tu ndi véi A
B. Lap hé: D
ic_‘= Iy "'.‘iz (1) L, —C L,
Li,-2Li,=0 2) B i !
. 1 1
Li;=q/C (3) [t B |
i=-q ] (4) Hinh 2
Dao ham hai vé cla (1) va (3):
i”C = i7’1 + i9’2 (1 9)
Li”, - 2Li", = 0 (2)
. : . 3 .
Li”, =-i./C 3’ ;o= ———le.
1 C (3°) = c oLC ©
Phuong trinh chiing t6 iz dao dong diéu hoa véi coa/% :
i l,sin(wt +¢) (5) Tu(2)= (Li,- 2Li,)’=hs
i, -2i,=hs. Tait=0thii,=1,i,=0 = i - 2i,=1,(6)
i, + iy =ig = lesin(wt +¢).  Gidihé: i, = '51 +2'% sin(ct +0).

= I%sin(oot +¢) %1 ; Ups = 9/C =Li, = 2'3‘30 LCwcos(wt +¢).

Tai thdi diém t=01i,=1,; i,=0: U, = 0 : Gidi hé: I,e=1,; & = 172;
Dap s6: i, = L +ﬂcos it.
3 3 2LC
i, = |1cos it— L

O thai diém t,méK,: i,=0,tr(6) =i, = -0,5l,.Vi V,<V; nén khong co
dong qua b, chi c6 dao déng trong mach L,C véi T°=2m/2LC va nang luong

2 2
| K |

|2 ,
L-X.Biéndddaododnglal,;: 2L-2=L-LX = |,=—L . Chon méc tinh thdi gian
5 C ong la |, 5 5 °= . g

tut,:
. . . ) | . t
Khi t=t=0 i,=0,t0r(6)= i,=-0,5l,;i=—Lsin +
1 1 ( ) 2 1 \/E (\/ﬂ ¢ )
U = -2Li= - 2L — 1 cos(——— +¢) < 0. Giai hé: ¢ = -Tv4

24VLC 2LC
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i= Sin(——

t
f J2Lc i

Dén thai diém t, tiép theo thi u,; bang 0 va d6i sang dau duong.

U = -2L—1 Y w4 y=0 =1,="02C
2JIC 2LC 4

cos(

T thoi diém nay c6é dong qua ca hai cudn day, trong mach c6 dao dong
dién tir véi T=21w/2LC /3. Ta s& chiing minh dudc tir thai diém t, ludn c6 dong

qua diét. Tuong tu nhu trén, trong hé c6 dao dong dién tu véi coa/% ;g - 20,

=1,

iy +iy =i = Igcsin{ot-t,) +b}.

. 1 2,

Iy = 3 i+ El oc Sin{o(t-t;) +¢}

i,= %I’ocsin{w(t-tz) +§} == 1} Upg = /C =Li -g I’ oc LCwcos{u(t-t,)
+0}. ) )
Véi diéu kién bandau: t=t,; i,=0;u=0suyra: ¢ =-12; I’,c =1,/2
.21, 21 J3
i, = —2{1- cow(t-t,)}= =2 {1- cos t-Tr— >0 (dpcm
1 3{ o(t-t;)} 3{ (3LC )20 (dpcm)
Két luan: véi 0< t < THV2LC i
thi i,=0; vai t> ™2EC i o2

t t,+T

Bail: Co hoc
1. Xem Igi giai Cau 1, Bang A
2. Céac luc ma sat nghi c6 do 16n cuc dai bang ma sat trugt:
F1max= k1m1g = O’5N ; F2max= k2( m1 + m2)g = 3N
N&u hai t&m van chuyén déng nhu mét khai thi ¢ gia téc chung la: a:  a
_F-Fom _ 4

2max —

m, +m,
chi c6 thé gay gia toc cuc dai la

—m/s® Mat khac luc truyén gia téc a cho m, 1a F,:
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klrr:lg =k,g=1 sz < a. diéu d6 chiing té hai van chuyén déng
N S

riéng ré va van 1 chuyén déng cham hon van 2. Van 2 chiu cac luc F, F,,.. va
Fima- NO €O gia téc
a2 = I:_Flmax ~ Momax - — Y - 1.5_
m, 1 S

Bai Il - Nhiét hoc

Xem IGi giai Bai Il, Bang A

Bai lll- Bién hoc:

Xem Igi gidi Cau 1, Bai lll, Bang A.

a1max

HUGNG DAN GIAI

P THI TUYEN KHOI CHUYEN LY
DHKHTN - PHQG Ha Noi - 2003
( Xem Vat 1y & Tudi tré, so 1 - thang 9 nam 2003)

Céau 1
Khi nguai tht 3 xuat phat thi ngugi th(r nhat cach A 5km, ngudgi th(r 2 cach
A la 6km. Goi t, va t, 1a thoi gian tir khi ngugi thir 3 xuat phat cho dén khi
gap ngudi th&r nhat va th( hai ta co:
5

t,=———
Vat, =5 +10t | v, -12
vit, =6+12, __ 6

2 v, —12
Theo dé bai: At=t,- t, =1nén

6 5
_ =1

v, -12 v, -10
v2 - 23y, +120=0

y = T28%423° -480_23+7 _{15km/h
2

3

2 8km/h
nghiém can phai tim 16n hon v, v, nén ta co:
v = 15km/h
Cau 2
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Phuong trinh can bang nhiét thir nhat dién ta qué trinh cuc nuéc dé tan moét
phan ba la:

%/1 =m(c+c, 10 (1)

Mac du nudc da méi tan c6 mét phan ba nhung thay ngay la du nuéc da co
tan hét thi mdc nudc trong coc cling nhu vay.

Do d6 luong nudc néng dé thém vao dé miic nuéc trong trang thai cudi
cung tang lén gdp doéi phai la m + M. Ta cé phuong trinh can bang nhiét
th hai la:

% MA +10Mc +10m(c +c;) =30(m+ M)c

hay

(%A - ZOCjM =m(2c-c, 10 (2)

Chia phuong trinh (1) va (2) dé loai M va m ta dudc:
A _c+g

21 -60c 2c-c,

60c? = (34 - 60c)c,

_ 20c?

c, =
A—-2Cc
2 6
c, = 20?’2 10 - =14000 / kg [d0
336[10° — 2042110

Céau 3

1) Dién trd von ké rat I6n nén U, = IR, = YoR =U,

R, +R,

U, = 30V ‘

Néu thay von ké bang ampeké

.= 5A. Vay: R, =%:69

A
M :R 1 U, M
+ -
(v)
-\
MR U, N
+ -
O,

16



2) Xét mach dién theo hinh 1.

bat Ry = x
Ry =R-x (0<x<R)
[X
RMN::11+X+R—X
Téng trd clia mach dién:
X
Rt:RO+RMN:RO+R1R1+X+R—X
R
M —3 sUy
V1 e
2 ) AR
P C
3

Hinh 1

Cudng dé dong dién trong mach chinh | :%

u
| = > (1)
R1R1+XX+R0+R_X
W R
L x 1, = 'Fi' 2)
|+l =1 R+ x
bat (1) vao (2):
A UsR UR

"R+ (R FR-X(R +%)  y(¥)
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Do tich U,R, khédng d8i nén dong |, cuc tiéu khi mau sé dat gia tri cuc dai &
mot gia tri xac dinh cla x.
Biéu thiic mau sé cé dang:

y(x) = =x* + (R, + R)x+ (R, + R)R,
R, +RY’
Thém va bét di (Tj ta c6 thé viét:

y(x)=(R°2+Rj +(R0+R)R1—[x— R‘jﬂ
Ham y(x) c6 gia tri cuc dai khi x = x,
=S @)

R +R
v ymax=(Ro+R)(R1+ i) j (5)
Theo dau bai: x,0 . =U, =1

X, =L =12=120 (6)
(Chu y: gia tri co thé tinh ngay tir dau)
S{ dung (4) ta dudc:

R=2x, - R, =212-6=18Q

R=18Q (7)
S{ dung (3) ta dudc:
o = ®)
(R, + R)[Rl + 2 j
bat:U, = 30V, R, = 6Q, R = 18Q ta cé:
= 30R
B 2{4@ + 24}
4
R, = 24Q
Cau 4
=B
I, \:“%K‘J?r;- 1
A B 7| <1 F,
—~lo A AO f,
B
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1) Dua vao cac cap tam giac dong dang:
A O,AB ~A O,A,B,

AF1,0,~AF,AB,

O,A _ AB

OA AB, | QA _ O,F, _O,A-0O/F
OF _ AB O,A B O,A -OF, B O,F,
AlFl AlBl

_OF, [O,A f [x _ 20080 _
O,A-OF, x-f, 30-20
Tuong tu:

A O,AB ~ A O,A,B,

A F,O,l, ~AF,AB,

0,A _ AB
OzAz Asz OzA _Oze _Oze _OzA:O A2 _ OzAszz
O,F,  AB [0,A, A, O,F, 2 O,F, -0,A
AF, AB,
15040
O,A = =24cm
2R 40-15

Anh A,B, 12 anh 3o.
2) Hai anh cling chiéu la anh do khi: a < f, + f,
Do AB, :OZAZ — F.A — F,A, —O,A,
AB  O,A F,0, F,0,-0,A
A,B,  O,F, _ 40 _ 40
AB F,0,-0,A 40-(@45-X) -5+X
Mat khac:
AlBl - OlAl - FlAl - Flol - 20
AB OA FO FO-0OA 20-x
Vi: A,B, = A,B,
40 _ 20
X-5 20-x
x =15cm

Céau 5:

1) Khi vén ké V méc vao P va Q
R, =R, + R, =60Q

I:245 :R4 +R5 :6m}
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Dién tr tuong duang ctia doan mach MN 1a R, :RT =30Q

Dién trd toan mach 1a: R, + Ry, = 40Q
cuong d6 dong dién trong mach chinh:
U _60_

Do d6 dong dién qua R,va R, la: I, =1, =1/2 = 0,75A
UF,Q =R,I, - R, =075[20=15
2) Khithay V béi dén, do: R, =R:;; R; =R,
Nén: |, =15 1, =15
Vay I=1l,+1; vals=1,-1;=04A (1)
Lai co:
U=U;+ U, +Us=(l, + )Ry + Ryly + Ryl;
60 = 10(l, + ;) + 201, + 40I,
6 =3I, + 5, (2)
Tu (1) va (2) ta dugc:

3, -3I; =12A

6=3l, +5I,
|, =06A=1,
|, =1A=1,
M3t khac, U,,, = 1,R, =R,1, + IR,
0,6.40=R;.0,4+1.20
hay: Rs; = 10Q
* Chu thich:
C6 thé chiing minh nhu sau:
Uun = LRy + 3R = LR, + 15 Ry + 15R5 = 15Rs
Tl:rd-é {|3R3 :lde + ISRS

I,R, =1,R, +1,R,

Vi: R; =R;; R, = Rg
T hai phuong trinh trén
(I3 - 11)Rs = (Is - )R,
(I3 -1,)40 = (l5 - 1,)20

Do doé: {

2(l5-15) =151, (1)
Lai c6: 1, + 1, = Iy + I
Hay: Iy~ 1, =1, - I (2)

Cong (1) va (2) ta thay ngay: I, = |, va do d6: |, = ..
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GIUP BAN ON THI BAI HOC

MOT SO BAI TOAN MO RONG
TU MOT BAI TOAN QUANG HINH CO BAN

Nguyén Ngoc Lac
S6 GD & DT Ha Tinh

I. Dat van dé

MG réng mot bai toan co ban dé cé thé giai dudc moét bai toan téng quat hon [a
mot van dé ta thudng gap trong nhiéu phan kién thic khac nhau. D6i v6i ngudi
hoc, v&n dé quan trong la phai nhan biét dudc bai toan téng quat dé da dudc md
rong tir bai toan co ban nao? T doé biét s&r dung kién thic cla bai toan co ban
lam céng cu dé giai bai toan téng quat. Sau day, t6i xin phan tich mét vai bai toan
md réng nhu thé & phan Quang hinh hoc - Vat ly 16p 12, hy vong ban doc sé c6
cach nhin nhan loai bai toan nay dé dang hon.

Il. Bai toan co ban (Bai tap 7, SGK Vat ly 12 trang 141)

bat mot vat sang AB song song v&i man anh va cach né mét doan L = 90cm.
Sau dé dat mét thdu kinh hoi tu xen giita vat va man anh sao cho truc chinh cia
né qua A va vuéng goc voi AB. Xé dich thdu kinh doc theo phuong truc chinh,
ngudi ta thdy co hai vi tri ca thdu kinh, tai d6 c6 anh ré nét cua AB hién trén
man anh. Hai vi tri nay cach nhau mot khoang | = 30cm. Tinh tiéu cu f cla thau
kinh.

Giai: Chang toi sé trinh bay cach giai téng quat dé lam co sé cho viéc mé rong
dudi day. Theo dé ra, ta co:

d+d=L=>d=L-d (1).
Thay vao cong thic thau kinh (TK): 1/f = 1/d + 1/d’ ta dudc:
d*>-Ld+Lf=0 (2)

Viéc cé tim dudc vi tri TK phl hop vé6i diéu kién cla dé bai hay khdng tuong
duong vGi phuong trinh (2) c6 nghiém hay khéng, tlic phu thudéc vao dau cla
A=1%-4Lf .

+ Khi A=L%-4Lf <0 (tlic L < 4f) = Phuong trinh (2) vd nghiém, tic 1a khong
tim dudc vi tri nao cta TK.

+ Khi A=L*-4Lf =0 (thc L = 4f) = Phuong trinh (2) c6 mét nghiém, tic tim
duoc mot vi tri duy nhat ctia TK. Vi tri nay & trung diém M ctia khoang céach gilia
vat va man.

+ Khi A=L%-4Lf >0 (tlc L > 4f) = Phuong trinh (2) c6 hai nghiém, tic la tim
dugc hai vi tri phan biét ctia TK. Hai vi tri nay déi ximg nhau qua diém M.

Ap dung cho bai toan trén (c6 hai vi tri TK cho &nh ré nét) thi hai nghiém cla (2)
la:
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d, =(L++L2-4Lf)/2 vad,=(L-yL*2-4Lf)/2;
=1 =d,—d, =L2-4Lf = f =(L>-1?)/4L

Thay s6 ta dugc: f = 20 (cm).

lll. Mdt s6 bai toan mé rong

1) Bai todn mo réng thir nhét

a- Cho hé hai thdu kinh L, va L, cung truc chinh, cé tiéu cu lan luot la: f, = 10cm;
f, = - 20cm, cach nhau mot khoang a = 10cm (H.1). Pat vat sang AB trude TK L,
mot khoang 20cm (A ndm trén truc chinh). Xac dinh  vi tri, tinh chat va dé phong
dai dnh cho bdi hé.

b- Giit ¢6 dinh AB va théu kinh L,. Dich chuyén th4u kinh L, trong khoang tir AB
dén th&u kinh L,. HAi ¢co vi tri nao nifa cla L, dé dnh qua hé van & vi tri nhu cau a
khéng?

Hinh 1

Giai:
a- Ta c6 sa do tao anh:

L L
AB —lr AlBl —2’>A2B2

dl d1 d2 dz

Trong d6 d; = 20cm = d; = 20cm = d, = a —d; = -10cm = d, = 20cm. (Anh
A,B, that, nam sau thau kinh L, mét khoang 20cm).

Do phéng dai anh qua hé: k = (-d,/d,)(-d,/d,)= -2, ttc la &nh A,B, ngudc
chiéu AB va cao hon AB 2 lan.

b) Khi giif ¢8 dinh AB va th&u kinh L, dich chuyén L,, muén cho anh qua quang
hé van 4 vi tri nhu G cau a, thi anh A,B, clia AB qua L, cling phai & dung vi tri nhu

d cau a. Dén day ta thay viéc tim vi tri clia L, c6 thé dung bai toan co ban trén.
Cu thé: L = AA, = 40cm = 4f, vay chi c6 vi tri duy nhat (d6 Ia vi tri & cau a).

2. Bai todn mo réng thir hai

Mot diém sang S dat trén truc chinh cta thdu kinh hoi tu L co tiéu cu f = 30cm,
cach thau kinh 40cm.

22



a) Xac dinh vitrianh S, cla S.

b) Dat tai vi tri dnh S, clia S (da xéac dinh & cdu a) mot guong cau I6m co tiéu
cu f, = 52cm cung truc chinh véi thau kinh L, mat phan xa quay vé phia S.
Thay thdu kinh L bang thdu kinh héi tu L, dat cung truc chinh véi guong .
Xac dinh tiéu cu cha thdu kinh L, d€ khi dich chuyén L, trong khoéng giita
S va guong sao cho truc chinh L, va guong ludn tring nhau thi thy:

1- CO6 bén vi tri clia L, ma chum sang tur S sau khi qua thdu kinh, guong va
thdu kinh Ian tha hai lai tré vé S.

2- Co6 ba vi tri clla L, ma chum séng tr S sau khi qua thau kinh, guong va
thdu kinh I4n tha hai lai tré vé S.

3- C6 hai vi tri cta L, ma chum sang tr S sau khi qua thdu kinh, guong va
thdu kinh I4n tha hai lai tré vé S.

4- C6 mét vi tri clia L, ma chum sang tur S sau khi qua thdu kinh, guong va
th&u kinh 1an tha hai lai tré vé S.

5- Khoéng co6 vi tri nao cla L, ma chum sang tir S sau khi qua thau kinh,
guong va thau kinh 1an thir hai lai tré vé S.

Giai:
a) Vi tri &nh S, dudc xac dinh bgi d = df__ 40030 =120(cm)
d-f 43-30
Ta ¢ sa do tao anh:
L G
S » S > S, L, S,

dl d’l d2 d,2 d3 d,3

DE& S, trung véi S thi S, phai triing v6i S,. Diéu nay xay ra trong hai trudng hop
sau:

+ Khi S, trung v@i tam guong C (H.2).

+ Khi S, triing véi dinh guang G (H.3).

G

3

j//slz S, © Ss SES, Ss

H.2 H.3

Nhén xét: Ta thdy SC = 56cm < SG = 160cm, theo bai toan co ban trén:

1. Néu SC = 56 cm > 4f, thi khi dich chuyén thau kinh L, trong khoang tir S dén
tam guong C sé c6 hai vi tri clia thau kinh L, ma S, trung v&i C va khi dé néu dich
chuyén thau kinh L, trong khoang ti S dén dinh guong G ciing c6 hai vi tri cla
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thau kinh L, cho S, trung vGi G. Nhu vay khi f, < 14cm thi c6 bon vi tri cla thau
kinh L, cho S, trung vé&i S. Céc vi tri d6 phu thudc vao gia tri cla f,.

2. Muén cho c6 ba vi tri ctia thau kinh L, cho S, trung véi S thi f, = 14cm. Khi d6
cac vi tri cla L, dudc xac dinh béi d, 1an luct la:

+d, = 2f, = 2.14 = 28(cm).

+ d, la nghiém cla phuong trinh: d* - 160d + 160 . 14 =0

= d, = 144,5 (cm); d, = 15,5 (cm)

3. Muén cho cb hai vi tri ctia thau kinh L, cho S, trung véi S thi 14cm < f, < 40cm.
Khi d6 hai vi tri ca L, phu thudc vao gia tri cla f,.

4. Muén cho c6 mét vi tri cGia thau kinh L, cho S, trung véi S thi f, = 40cm. Khi dé
vi tri L, dudc xac dinh bdi d, = 2.f, = 2.40 = 80 (cm).

5. Khi f, > 40cm thi khong c¢6 vi tri nao clia thau kinh L, cho S, triing S.

Chu y: Bai toan md rong nay muén lam rd cac tinh huéng cé thé gap, thuc té
trong dé thi thudng chi dé cap dén mot vai tinh huéng nao dé — vi vay sé lam hoc
sinh kh6 nhan biét bai toan hon.

3. Bai todn mo' réng thir ba

1.Cho mét hé gém hai thau kinh L, va L, ctng truc chinh, cach nhau mét doan a
= 12cm, ¢o tiéu cu lan luot: f, = -10cm va f, = 15cm. Bat vat sang AB vuéng goc
vdi truc chinh cla thdu kinh (A nam trén truc chinh), trudc L, mét doan 40cm. Tim
vi tri man M dé dnh qua hé hién ré nét trén man.

2.Giit nguyén vat AB, thdu kinh L, va man M. Thay th4u kinh L, bang thau kinh L,
co tiéu cu f, bang bao nhiéu dé€ khi dich chuyén L, trong khoang L, dén man M
(luén cung truc vaéi L,) ta thu dudc hai vi tri ca L, cho anh ré nét trén man va hai
anh nay I6n hon nhau bén lan?

Giai:
1- Ta c6 so do tao anh:

L L
AB——» A\B, —»A,B,
d d, d, d,

Trong d6 d, =40cm = d, =d, f /(d, - f,) = 40(-10) /(40+10) = -8(cm)
=d, =a-d, =12-(-8) = 20(cm)
=d, =d,f,/(d, - f,) = 20[15/(20-15) = 60(cm)
2.Khi gilt nguyén AB va thau kinh L, thi A,B, cling c6 dinh, khoang cach L = A,A,
=d’, + d, = 80cm. Ap dung bai toan cd ban trén, diéu kién dé c6 vi tri clia L, cho
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anh rd nét trén man la: f, < L/4 = 20cm. Hai vi tri clia L, dudc xac dinh bdi d, 1a
nghiém cla phuong trinh: d> - Ld + Lf =0

—d,, =(L+L?-4Lf)/2 va d,_, = (L-L2—4Lf)/2 ( d,..

D& anh nay I16n gap bon 1an anh kia thi: k,.,/ k,, = 4, v8i k,, = - d,,/ d,, va k,, = -
d,,/d,, = d,, =2d,, mat khacd,, +d,, =L =80cm = d,,=160/3(cm); d,, =
80/3(cm). Hai vi tri ctia L, cach nhau mét khoang | = d,, — d,, = 80/3 (cm), vay
tiéu cu cta thau kinh L, la:

f, = (L2 - 1)/4L = 160/9 (cm) = 17,8 (cm).

Chu y: D& bai toan c6 nghiém thi: f, < 20cm va d,, d,, > 8cm. & bai toan nay,
hai diéu kién tren déu thoa man ]

CHUYEN PE/TRAO POI

MACTH DAQ DONG

Trong bai bao nay chuing t6i dé cap t6i mot s bai toan kha thu vi trong dé phan tr co
ban 1a mét mach dao déng (MDD) nham dao sau va nang cao kién thirc da dudc cung
cép trong sach giao khoa vat Iy 16p 12. Nhu da biét mach dao dong thudng gom mot
cudn cdm, mét tu dién va déi khi c6 ca dién tré thuan méc néi ti€p v6i nhau. Bai toan co
ban déi véi MDD 1a xac dinh su phu thudc thai gian clia dong dién trong mach hoac hiéu
dién thé trén cac phan t clia n6 vGi cac diéu kién ban dau cho truée.

Céc qua trinh dién ra trong MDD, nhu da biét, dudc mé ta bdi mét phuong trinh vi phan
tuyén tinh cép hai (giéng nhu phuang trinh vi phan mé ta dao dong diéu hoa) vdi nghiém
téng quat ch(a hai héng s6 chua biét. Hai hang s6 nay s& dugc xéc dinh ti cac diéu kién
ban dau. Diéu nay giai thich tai sao dé tim nghiém ta can phai biét _cuong d6 dong dién
ban dau va hiéu dién thé ban dau, vi du nhu trén hai ban tu dién, chang han.

Tuy nhién, trong cac bai toan vé MDD ngudi ta thudng khéng yéu ciu tim nghiém téng
quat, ma yéu cau tim mot tham sd cu thé nao do, chang han nhu gia tri cuc dai cla
cudng d6 dong dién hay hiéu dién thé cuc dai hai dau tu dién. DE giai nhiing bai tap loai
nay, ngu’dl ta thudng dung dinh ludt bao toan nang Iu’dng va nhing suy luan vat ly
chung. Chang han, khi dong dién trong MDD cuc dai, suat dién dong (s.d.d) cam lng
trong cudn day bang khéng va néu dién trd thuan clia mach bang khéng thi h.d.t. trén tu
dién ciing bang khéng. Hoac néu h.d.t. trén tu dat cuc dai thi dong dién trong mach bang
khoéng.

Bay gi¢ chlng ta s& xét tiing bai toan cu thé. D& viéc trinh bay dugc hé théng ching ta
s& bat dau tir mot bai toan don gidn da dudc xét trong sach gido khoa.

Vi du 1. Trong mach dao dong LC (H.1), & thoi diém ban dau khoa K mé va tu C duge
nap dién dén h.d.t U,. Tim su phu thudc cda h.d.t trén tu va cudng do dong dién trong
mach vao thoi gian sau khi dong khoa K.
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Hinh 1

Ngay sau khi dong khoa K, h.d.t trén tu u(0) = U,, con cudng d6é dong dién trong mach
i(0) = 0. Gia st tai mot thdi diém tly y sau khi K dong, dong dién chay trong mach di ra
tir ban tich dién duong cla tu dién. Theo dinh luat Ohm (Om) ta c6 :

Li'=u
Vi i =—-Cu', ta co:

u"+iu =0
LC

DPay chinh la phuong trinh vi phan quen thudéc mé ta dao dong diéu hoa ma chung ta da
biét. Nghiém téng quat ctia phuong trinh nay c6 dang:

u(t) = Acoswyt + Bsinat

trong d6 w, =1//LC - tan s6 dao dong riéng clia MDD, A va B la hai hang s dugc tim

tr diéu kién ban dau. Dat diéu kién ban dau th( nhat u(0) = U, vao nghiém & trén, ta tim
dudc A = U,. Con ti diéu kién th( hai i(0) = - Cu’ = 0, ta dudc B = 0. Két qué ta dudc:

u(t)=U,cosw,t va i(t) =U,Cw,sinw,t =U,Caw,cos@,t + 7/2)

So sanh hai biéu thic trén ta thdy h.d.t trén tu va cudng do dong dién trong mach déu
dao dong diéu hoa véi cling tan sé goc, nhung dao déng ctia dong dién sém pha 172 so
vGi h.d.t.

Vi du 2. Tai thgi diém t = 0 ngudi ta mdc mét nguén dién mot chiéu cé s.d.d. & dién tré
trong nhé khéng dang k€ vao mach LC (H.2). Xac dinh su phu thubc cla h.d.t. us trén
tu vao thoi gian.
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e N e ..--_i::[_«..—%—ﬁ*— kS
Hinh 2

Xét tai mot thai diém tuy y sau khi dong khoa. Gia slr dong dién chay trong mach di ra
tir cuc duong clia ngudn. Theo dinh luat Ohm:
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é-Li'= Uc
Mat khac, i = q' = Cu,.. Ly dao ham hai vé ta dugc: i' = Cu,. . Thay biéu thic cla i' vao
phuong trinh dinh luat Om ta dudc:
Ue * wgu c = wg(ﬁ
trong d6 w, =1/+/LC - t4n s6 dao déng riéng clia mach. Phugng trinh vi phan nay khac
v6i phuong trinh & vi du truéc 1a c6 vé phai la hang s khac khong. Bé giai phuong trinh
nay chi can déi bién : X = uc - ¢ , Thay vao phuong trinh vi phan trén ta duoc:

X"+ X =0
Nghiém cla phuong trinh nay nhu da biét:

X(t) = Acoswyt + Bsinayt
Pé xac dinh A va B ta dung diéu kién ban dau: tait= 0 u, = 0 hay X = -&, vai= Cu.=0,
thay vao nghiém vira tim dugc 4 trén, ta c6: A=- ¢ va B = 0. Két qué ta dudc:

X(t) = ¢ cosapt hay uc(t) = & (1- coswpt)

Su bién thién theo thdi gian cla h.d.t. trén tu van theo quy luat diéu hoa nhung khac véi
Vidu 1 & ché khéng phai déi véi mic 0 ma d6i véi mic uc= ¢ (xem H.3).

U
B et Sttt
T ey aatt sl L
L é ; IEAR >
n t
* 5 B2 %6
Hinh 3

Vi du 3. Trong mach dao dong LC trén hinh 4, khi khoa K ngat, dién tich trén tu thur
nhét co dién dung C, bang q,, con tu thi hai co dién dung C, khong tich dién. Héi bao
l4u sau khi khoa K déng dién tich trén tu C, dat gia tri cuc dai? BS qua dién tré thuan cia
mach.

Cy1 190 FII

—||+ —||+
C,

K %L 4 g;

C,

C2II -1+
[ 1|

q,

Hinh 4 Hinh 5
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Ta xét tai mot thdi diém tly y sau khi khoa K déng. Gia st tai thdi diém d6, dién tich trén
tu th(r nhat 1a q,, con trén tu th{ hai 1a g, va trong mach cé dong dién i (H. 5). Vi ta chi
quan tam tdi gia tri gy » NEN ta s& tim biéu thiic q,(t). Theo dinh luat Ohm ta cé:
=%
C, G
Vii=q, vaq, +q, = qo Nén phuong trinh trén ta cé thé dua vé phuong trinh cla q,:
. C,+C q
Qo+~ 20, =
LC.C, LC,
Giéng nhu vi du 2, ta dua vao bién mdi:

_q,GC,
C, +C,

X =q,

ta lai nhan dugc phuong trinh mé ta dao dong diéu hoa:
X"+@ZX =0
) C+C, . .o . e L .
trong do w, = F - la tan sb dao déng riéng cua mach. Nghiém cua phuong trinh
12

trén la:
X(t) = Acoswyt + Bsinayt

. . C
Dung diéu kién ban dau: tai t = 0 g, = 0 hay X(0) = L e B hay X' = 0, ta tim
C,+C,
A = qocz . _ AN ot ey e )
dugc: A = C i va B = 0. Cudi cung, trd lai bién q, ta dugc:
1 2

_ %G,
t) = ——— (1 - cosw,t
%(0) = 5 g A cosa)
Tu biéu thiic trén ta thay ngay q,lan dau tién dat gia tri cuc dai sau thdi gian t,= W, sau
do gia tri cuc dai nay sé dudc 1ap lai v6i chu ky T = 21wy, Trong trudng hop téng quat,
thdi diém dé q, dat gia tri cuc dai c6 thé viét dudi dang:

t = @+2n) v6in=0,1,2,3,..
0
9,C,

C,+C,

Gia tri cuc dai d6 bang Qumay -

Vi du 4. Trong mach dién trén hinh 6, tai thdi diém ban dau khoa K ngét va tu C khéng
nap dién. Sau do cho khoa K déng mét thoi gian réi lai ngat. Hay xac dinh dong dién qua
cudn cam tai thoi diém ngét khoa K, néu sau khi ngat h.d.t. trén tu dat cuc dai bang 2¢
Vvéi € la s.d.d. clia nguén mét chiéu. BS qua dién trd thudn clia cudn day. Bién trd trong

clia nguén nhd téi mire thdi gian nap dién cho tu nhé hon réat nhiéu so vdi thoi gian dong
cla khoa K.
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Hinh 6

Ngay khi déng khoa K tu nap dién rat nhanh t6i h.d.t. bang s.d.d cla ,ngué‘n va trong
cudn cam cudng d6 dong dién ting cham tur gia tri 0. Tai thdi diém ngat khoa K, h.d.t.
trén tu bang ¢ va qua cudn cam c6 dong dién ma ta sé ky hiéu 1a l,. D6 chinh 1a cac diéu
kién ban dau déi véi mach LC clia ching ta.

Xét mot thdi diém tuy y sau khi ngat khoa K, gid st khi d6 cudng dé dong dién trong
mach la i, c6 chiéu di ra tir ban tich dién duong cla tu dién va h.d.t. trén tu 13 uc. Theo
dinh luat Ohm ta cé:

Li :uC

Nhung vii = Cu, ta cé:

. 5
+ =
uC a)ouC 0

véi w, =1/4/LC. Nghiém ctia phuong trinh trén c6 dang: u. (t) = Acos,t + @) . Dang
nay cla nghiém ciing tuong duong véi dang ma ta chon & trén, chi c6 diéu & trén hai
hang sé 1a A va B con & day 1a A va ¢. DUng cac diéu kién ban dau uc(0) = & vai=l,,
ta dugc: ¢ = Acos¢ va |, = ACuysing. TU day suy ra:

I
, tgp=—_—"
90 éCuw,

= 2¢ , tur d6 ta tinh dudc:

I, =3¢ Ca, :&/3%

Ciing nhu trong ba vi du truéc, khi gidi bai toan nay chung ta da s dung nghiém téng
quat va n6 cho ching ta day dd théng tin vé mach. Bay gi6 ching ta dua ra mét cach
giai don gian hon xuét phat tir nhiing suy luan vat ly chung va dinh luat bao toan nang
lugng. Theo dinh luat bao toan nang lugng thi nang lugng clia mach tai t = 0 va tai thdi
diém h.d.t. trén tu dat cuc dai va dong trong mach bang 0 phai bang nhau:
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LIg , G2 _ace?
2 2 2

[,C
Tudosuyra: |, =¢ BI'

Vi du 4. Trong mach dién trén hinh 7, tu co6 dién dung C da dugc nap dién t6i mét h.d.t.
nao do, con khoa K thi ngat. Sau khi dong khoéa K, trong mach dién ra céac dao déng tu
do, trong dé bién do dong dién trong cudén cam L, bang I,. Khi dong dién trong cuén cam
L, dat gia tri cuc dai thi ngudi ta rat nhanh 16i sét ra (trong thdi gian rét ngén so véi chu
ky dao déng) khién cho do tu cadm cla no gidm k Ian. Tim h.d.t. cuc dai trén tu dién sau
khi 16i s&t da dudc rut ra.

g —

}
c & Ir
L Ue
(T I, 1
fl
S PEr
Hinh 7 Hinh 8

Ta xét mot thoi diém tly y sau khi déng khoa K nhung truéc khi rat 16i sat ra. Ky hiéu
h.d.t. ban dau trén tu 1a U, con h.d.t. 8 mot thoi diém tuy y 1& u. Gia st dong dién qua
cudn L, la i; va qua cudn L, la i, (xem H. 8). Theo dinh ludt Ohm cho mach vong chira tu
dién va cudn cam L,:

L,i, =u (1)
va cho mach vong chita hai cuén cam:
L, =Lji, hay (Lj, -L,,) =0
Tu @6 suy ra:  Lji, — L,i, =const. Nhung vi cac dong dién ban dau qua hai cudén cam

déu bang 0, nén const trong biéu thirc trén bang 0, tic L,i, = L,i,. Theo dinh ludt Ohm
cho mach ré:

=i +i, =

I (2)

L&y dao ham hai vé& cla (1) ta dugc: L,i, =u'va luu y ring i = -Cu', ta cé:

oo 1
L,i, +EI =0
Thay biéu thiic (2) ctia i vao ta dudc:
. L +L,.
i +¥|2 =
CLL,

Nghiém t8ng quat ctia phuong trinh nay c6 dang:
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i2(t) = Acoswyt + Bsinayt

/L +L, . .
trong d6 w, = CL—L Vii, (0) =0 suyra A= 0. Pé tim B luu y rang bién d6 dong

dién trong cuén L, bang I, nén B = |,. Két qua ta cb:

, , . L .
i, (t) =1,sincw,t va i, (t) =rzlosma)ot
1

Trong thdi glan rat 16i st ra khoi cudn cdm thd nhat, tor théng qua hai cudn cam coi nhu
khong ddi. Piéu nay dan t6i ché dong dién trong cudn thi hai van gilf nguyén, tic la

|2 =1,, con cudng dd dong dién trong cudn th& nhat dugc xac dinh tir diéu kién
LI, =?1il*:

i kL2

ly Iy

Ll

Dé xac dinh h.d.t. cuc dai trén tu ta sé sl dung dinh luét bé}o toan nang lugng. Nang
lugng to dudc luu trr trong hai cudn day ngay sau khi rat 16i sat ra la:
L))" LG)® _ L KL, L,lo _ L2|§

e N Gt 2 R S
2 2 2k(L o) 2

W, = L+ LZ)
l

Khi h.d.t. trén tu dat cuc dai, dong mach chinh bang 0, tlc dong dién qua hai cudn lién
hé véi nhau béi hé thic:

i +iy =0.
Dung hé thic lién hé cac dong ma ta da nhan dugc & trén (L, — L,i, =const) cho i,
va i, , ta dugc:

L kK -k Kk
kl i, —L,, =0

Tir hai phuang trinh trén suy ra dong qua hai cudn c&m déu bang 0, do vay toan bd nang
lugng déu dudc tap trung trong tu dién va bang:

CuU?
2
trong dé U,, la h.d.t. cuc dai trén tu. Theo dinh luat bao toan nang luong, W, = W, hay

W, =

Lo . kL CU?

270 1472y =
2 d+ L, ) 2
Tu day ta tim dugc:
Um=|0 LZ(L1+kL2)
CL,
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BAI TAP

1. Trong mach LC trén hinh 9, khi khoa K ngat dién tich trén tu C, bang q
va tu C, (vOi C, = 4C,) chua dugc nap dién. Hay xac dinh cudng dé dong dién cuc dai
trong mach sau khi K dong. Bé qua dién tré thuén trong mach.

&
—Ci-*- K
et i % ; o -
i A s

[l

(1

C2

Hinh 9 Hinh 10

2. Trong so d6 trén hinh 10, & thoi diém ban dau khoa K ngat, tu dién C khéng tich dién.
Pong khoa K mét thoi gian, roi sau do lai ngat. Hay xac dinh cudng do dong dién i, qua
cudn cdm L & thoi diém ngat khoé K, néu sau khi ngat K cudng do dong dién cuc dai
trong mach LC béng 2i,. Coi dién trd thuan trong mach nhé khéng dang ké, s.d.d. cla

nguén la é.

3. MDD gém mét cubén cém L va hai tu dién méc song song co dién dung la C, va C,
(H.11). Trong mach dién ra cac dao déng tu do, trong do bién dé dao dong cia dién tich
trén tu la q,. Bén trong tu vdi dién dung C, co6 mét tdm dién moi vai hdng sé dién moi &
chiém toan bé khéng gian cua tu. Khi dién tich trén tu dat cuc dai ngudi ta rat nhanh tam
dién moéi ra khdi tu (trong thoi gian rét nhé so véi chu ky dao déng). Tinh bién dd dao
déng mdi cta dong dién trong mach.ll

I

M,
1]

NHUNG VAN BE NANG CAO

Qud cdu ddn trong dién truong déu

PHAM TO
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Bai toan vat dan dat trong dién trudng 1& mét bai toan thu vi trong tinh dién
hoc. Tuy nhién, day la mét bai toan khé bdi vi, nhu ta da biét, khi dugc dat trong
dién trudng, trén bé mat vat dan sé xuat hién nhimng dién tich cdm (ng va dién
trudng tai mdi diém trong khong gian bay gid la téng hop cla trudng ngoai va
trudng do cac dién tich cdm (ng gay ra. Do vay, muén giai dudc bai toan nay ta
phai tinh dudc phan bé dién tich trén bé mat vat dan va sau d6 xac dinh su phan
bé cla cudng dd dién trudng trong khong gian bao quanh. Khé khan cla bai toan
la & chd do chua biét truc phan bé dién tich nén khéng thé dung nguyén Ii
chéng chap dé tinh cuding do dién trudng dudc.

Vi véy dé giai tron ven hay chi mét phan nhiing bai toan nhu thé déi khi
Ngudi ta s dung tinh ddi xing, nhu’ng trong phan 16n trudng hop ngudi ta ding
phuong phap "doan nhén két qua". Ca sé clia tat ca cac 'cach doan nhan' nay la
dinh Ii vé tinh duy nhét trong tinh dién, ma y nghia cGa no la: 16i gidi dudc doan
nhan théa man mot s6 diéu kién cla dinh ly sé 1a I3i gidi duy nhat dung. Tuy ting
bai toan, c6 khi ta dua vao két qua doan nhan su phan bé dién tich trén vat dan
réi tr @6 tinh dudc dién trudng, nhung cé khi thi ngudc lai, tic 1a dau tién doan
nhan dién trudng, réi dua vao dé dé tim phan bé dién tich. Phuong phap anh dién
quen thudc la phuong phap doan nhan hay nhat. Nho phu’dng phap anh dién, ta
c6 thé giai dudc cac bai toan quan trong nhu tdm dan phang hay qua cau dan dat
trong dién trudng clia dién tich diém.

Trong bai bao nay ching ta s& chli yéu xét bai toan vé qua cau lam bang
chat dan dién (dudi day goi tat 1a qua cau dan) dat trong dién truong déu. Bai
toan nay dang quan tam G cho n6 cho phép minh hoa dugc mét s6 phuong phap
giai, trong d6 c6 phuang phap ding cac tinh chat déi ximg va phuong phap anh
dién. Tuy nhién, tru6c hét chung ta hdy phat biéu chinh xac bai toan va dua ra
dap s6 chinh xac ma ngudi ta da nhan dudc bang cac phuong phap khac.

1. Phét biéu bai todn

Mét quéd cdu dén béan kinh R dugc dat trong mét dién trudng déu, cuong dé E,.
a) Hay tim phén bé dién tich cdm ung trén bé mat qua E,

cau.

R6 rang mat do dién tich mat o phai phu thudc vao géc R
0 tao bdi ban kinh va véc to EO (xem hinh), tdc la cau —»

tra 16i phai dugc biéu thi qua ham o(8).
b) Hay xac dinh dién truong gay péi cac dién tich cam

ung trong khéng gian ngoai qua cau.

Cau tra 16i hoic dudgc biéu thi qua ham E_,(r,6), 6 day r 1a khoang cach tir diém
da cho dén tdm qué cau (r > R) hoac la dudc biéu thi qua ham dién thé ¢ (r,0),
ho&c la chi ra dugc mot thuat toan dé tinh ching. Cudng dd dién trudng téng hop
sé bang E=E_ +E,. Chu y réng vi cudng d6 dién trudng téng hop trong qua
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cau bang khéng, nén dién tich cdm (ing phai tao ra dién trudng c6 cudng dé bang
-E, bén trong qua cau (tic khir <R).

Bang cac phuong phap cao cép han, ngudi ta da tinh dugc mat dé dién tich mat
la:

0 = 0, cos B, (1)
trong d6 mat dé cuc dai o, dudc biéu thi qua cudng do dién trudng E, :
0, = 3¢k, (2)

(g, 1 hang s6 dién) va dién trudng bén ngoai qua cau tring voi dién trudng cla
ludng cuc diém, dat & tam qua cau va cé mo men ludng cuc:

P = 3Ve,E, (3)

& day V la thé tich clia qua cau.

Ciling can chu y rang mot ludng cuc dién c6 md men ludng cuc p=ql
duodc goi 1a ludng cuc diém khi n6 la mét ludng cuc vo cing bé nhan dudc bang
cach cho ti€n dén gidi han | — 0, g — o nhung gia tri mé men p = g/ van khéng
doi.

2. Dinh i vé tinh duy nhaét

Trudc hét, luu y rang, cac bai toan vé vat dan trong dién trudng co6 thé phat biéu
theo nhiéu cach khac nhau, tic 1a d6i véi méi vat dan co6 thé cho hoic 1a dién
tich, hoac 1a dién thé ctia n6. Nhung trong cé hai trudng hop déu chi co6 mot dap
s0 duy nhéat cta bai toan. Dinh Ii tinh duy nhét trong tinh dién c6 hai cach phat
biéu.

a) Cdch phat biéu thur nhat. Ton tai mot su phan b6 duy nhét dién tich trén mat
vat dan sao cho dién trudng trong Iong vat dan bang khéng, con dién tich (hay
dién thé) ctia vat dan bang céc gia tri cho trudc.

b) Cdch phat biéu thu hai: Ton tai mét su phdn bé duy nhét cuong doé dién trudng
trong khéng gian bén ngoai vat dan sao cho bé mat vat dan la mot mat dang thé,

con dién tich (hay dién thé) cla vat dan bang cac gia tri cho trudc.

Chinh cach phat biéu nay 1a cd s6 clia phuong phap anh tinh dién.

Du6i day ching t6i s& minh hoa cach s dung tinh déi xiing va phuong
phap anh dién dé giai cac bai toan finh dién dua vao dinh li vé tinh duy nhat.

3. Sir dung tinh d&i xitng
Xuat phat tir su d6i ximg va tinh duy nhat c6 thé chimg minh dudc cong

thic (1) mét cach rat don gidn va kha dé dang. Chang ta hay trinh bay ching

minh nay duGi dang mét chudi cac khéng dinh lién tiép

dudi day. E, |

Khang dinh 1: Tai tat cg cac diém trén duong tron I6n cla

mét c4u, vuéng goc vai E, (tic la tai cac diém cé 6= 90°)

méat do dién tich mat bang khong. Diéu nay suy ra tor su
ddi x(ing clia cac dién tich cam (ing duong va am.
Khang dinh 2: Néu khi dat qué cau vao dién trudng cudng ——>
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doé El, méat dé dién tich mat tai mét di€ém nao do la o, con khi dat vao dién
trudng cuong do EZ, méat dé dién tich mat tai diém do la o, thi khi dat vao dién
truong E, + E, méat dé dién tich mat tai diém do sé la o, + o,. Diéu nay suy ra tu
dinh li vé tinh duy nhat: méi mat dé dién tich mat lam triét tiéu cuong do dién
trudng tuong (ng (4 trong qua cau), nén chinh cudng d6 téng hdp ciing sé bang
0 vi chi ton tai duy nhat mét sy phan bé dién tich thod man diéu kién nay.

Khang dinh 3: Néu cudng dé dién trudng tang lén a lan (E =aE ) thi mat do
dién tich mat & méi di€m cing sé tang lén a lan (o' = ao). Bay la hé qué cla diéu
khang dinh 2 & trén.

Lap luan co ban: Chung ta hay xét mét qua cau
dudc dat trong dién trudng E,.

Gia sir mat do dién tich cadm (ng cuc dai (khi 6 =
0) bang o,. D& tim o(B) ta phan tich E, thanh hai

thanh phan vuéng géc nhau: E, = E, +E,, trong

dé E, lap v6i E, mot goc 6. Vi E, = E, cosB nén khi dat qua cau vao dién trudng
E, mat do dién tich cuc dai tai A s& béng o, cos8 (theo diéu khang dinh 3). Con
néu dat qua clu vao dién trudng E, thi mat do dién tich mat tai A sé bang 0
(diéu khdng dinh 1). Nhu vay, theo diéu khdng dinh 2 thi trong dién trudng E,
mat do dién tich mat tai A sé bang o,cos8.

Tat nhién, 18p lun nhu thé chua cho phép xac dinh dudc ngay o, bang
bao nhiéu. Nhung bai toan nay don gidn hon nhiéu so vGi bai toan xac dinh phan
b8 chua biét cla dién tich. Dung biéu thiic trén va nguyén Ii chéng chap dé xac
dinh cudng do6 dién trudng gay bdi phan bé dién tich nay tai tdm qua cau rdi cho
bang E,, ta sé xac dinh dudc o, qua E, tiic Ia cong thiic (2). Do khuén khd bai
bao, chung téi khong trinh bay nhiing tinh toan nay & day, xin danh lai cho cac
ban da biét tinh tich phan nhu mot bai tap.

Tuy nhién, bai toan vé cudng do dién trudng bén ngoai qua cau gay ra bdi
cac dién tich cdm (ng thi trong khuén khé clia phuong phap st dung tinh déi
xting khéng giadi quyét dugc. Dudi day chung toi sé trinh bay hai phuong phap
cho phép nhan dudc I6i giai clia bai toan d6.

4. Phuong phdp anh tinh dién

Phuang phap anh tinh dién khong cho phép doan nhan dudc phan bé dién
tich cdm (g trén mat vat dan, nhung lai cho phép xac dinh dugc dién trudng gay
ra bdi cac dién tich nay sau khi thay thé né bang dién trudng clia mét dién tich
tudng tuong (dién tich &nh). Cac dién tich anh dugc chon sao cho dién trudng
toan phan gay ra bdi ching va béi cac dién tich bén ngoai c6 cac tinh chat 'dung'
trén mat giGi han cla cla vat dan. Vi du, néu vat dan dugc ndi dat thi dién trudng
nay phai cé dién thé tai moi diém trén bién vat dan bing khéng. Con néu cho vat
dan tich dién thi, th(f nhat, b& mat cla vat phai 1a ddng thé va th( hai, tdng cac
dién tich anh phai bang dién tich da cho clia vat dan. Vi tén tai mot dién trudng
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duy nhét thod man cac diéu kién nhu thé (thudng dudc goi 1a cac diéu kién bién)
cho nén dién trudng cda cac dién tich anh phai trung vGi dién trudng cla cac dién
tich cdm (ng clia vat dan. DuGi day l1a mét vai vi du.

Vi du 1. Bién tich diém va tdm phang dén dién.

Vi du nay nhiéu hoc sinh da biét. Néu dat mét dién tich diém g & cach mot
mat phang dan rong vé han mot doan bing a thi dién trudng xuat hién khi d6
tring v&i dién trudng clia hai dién tich diém: dién tich g va dién tich anh cla n6
bang -q, dudc dat dsi xiing véi q qua mat phang dan.

[
=

¢ =0
a
Thuc vay, mat dang thé véi ¢ = 0 clia dién trudng do hai dién tich trén tao

ra tring véi bé mat vat dan. Néi cach khac, dién trudng trong chan khéng tao bai
céac dién tich cdm (ng trung véi dién trudng cla dién tich diém -q.

L
)
I

Vi du 2. DBién tich diém va qué cau dan néi dat.

Né&u dat mot dién tich diém g cach tdm cla quéa cau dan ban kinh R (da
dudc néi dat) mot doan L (L > R) thi dién trudng téng hdp sinh ra sé trung véi
dién trudng cla hai dién tich diém: dién tich g va dién tich anh q' = -gR/L ndm
trén dudng ban kinh cé phuong di qua g va cach tam qué cau moét doan bang / =

=
N

—

Su tring nhau clia hai dién trudng nay suy ra ti diéu khang dinh mat déng
thé véi ¢ = 0 doi véi dién truong cla cac dién tich
g va q' trung v6i bé mat qua cau. Chang ta hay
chiing minh diéu nay. Lay mot diém A tuy y trén
mat qua cau va ky hiéu r, l1a khoang cach tir n6
dén g (diém B) va r, la khoang cach tir A dén q'
(didm C). Vi AO/OC = R/l = L/R =BOJ/OA, suy ra
AAOC dbéng dang v6i ABOA. Nghia l1a déi voi
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diém A bat ky ty s6 r,/r, bang L/R va dién thé @¢(A) = kq/r, + kq'/r,= 0 (nhé 1a q' =

-qR/L).

NOi cach khac dién trudng bén ngoai qua cau tao bdi cac dién tich cdm

{rng tring vai dién trudng chi clia q' gay ra.
Vi du 3. Dién tich diém va qua cau dan tich dién

N&u trong vi du trudc thay qua cau ndi dat bang qua cau dan tich dién Q,
thi ngoai dién tich anh g’ can bé sung dién tich anh th hai g” = Q - g' dat tai tam
qué ciu, dé dam bdo cho dién tich trén m&t cu luén bang Q. Cé thé dung
phuong phap anh tinh dién nhu thé nao trong bai toan nay? Vi két qua phai
khong phu thuéc vao hé dién tich nao 1a nguén géc cua dién trudng EO nén
ching ta xem né dudc tao bdi hai dién tich g va -qg dat doi xing doi véi tam qua
cau va cach tam nay mét khoang L 16n (L >> R). Can chon gia tri clla cac dién
tich nay sao cho cudng dé dién trudng dudc tao ra bdi ching tai tdm qua cau

bang E, :

2
4 g = —
4Te, L q —

Dién trudng cla cac dién tich cam (ing gay ra trong khong gian ngoai qua
cau sé trung véi dién trudng clia hai dién tich diém q'va -q’, v6i q' = -qR/L, dudc
dat cach tdm qué cau doan / = R%L. Hai dién tich anh tao thanh mét ludng cuc

dién c6 mémen bang
p =q'.2l =2qR%L? = 3V&,E,

Pay chinh 1& cong thic (3) da dua ra & trén. Néu xét chuyén gidi han trong d6
cac dién tich dugc dua ra xa vé han nhung d@ng thai gia tri cGa ching phai thay
ddi nhu thé nao dé cudng dd dién trudng van bang E,, thi dién trudng sé trd

thanh dién trudng déu, con ludng cuc chuyén thanh ludng cuc diém.

Van dé con lai la phai tra 16i cau hoi: trong khuén khé cla phuong phap
anh dién lam thé nao tim dudc khoéng chi dién trudng cta céac dién tich cdm (ng
ma con ca phan bd trén bé mat clia ching? C6 thé thuc hién dudc diéu d6 nho

hé thic lién hé cudng dd dién trudng gan bé mat vat dan va mat do dién tich:

E = olg, (4)

Thi dy trong trudng hgp dién tich diém va
mat phang dan dé dang tinh dugc cudng dé dién
trudng clia cac dién tich g va -q cach trung diém a a

clia ching doan bang x va tim dugc mat do dién 9° P
mat: .

- d@a
21'[(x2 +a° )3/2 .

o=¢,E
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Trong trudng hdp qué cau nam trong dién trudng déu thi can tinh dién
trudng toan phan gan mat hinh ciu, bang téng dién trudng déu va dién trudng
cla ludng cuc diém . Ban hay thi tu [am diéu nay.

5. Phuong phap chap cac qua cau

Céch cudi cung gidi bai toan qua cau dan trong dién trudng déu sé cho I0i
gidi day du nhat, déng thai lai kha don gian. Cling nhu truGc day, chdng ta trinh
bay phuong phap nay thanh mét mét vai budc, mbi budc la moét bai toan hay.

a) Qua cau tich dién déu
Xét mot qua cau ban kinh R, tich dién déu véi mat do dién khéi p. Cudng
do dién trudng ngoai qua cau, khi r > R triing véi dién trudng cla dién tich diém q
=pV:
1 pVv
= p_2 (5)
4T, I
Trong qué cau, khi r < R, cudng do dién trudng chi do cac dién tich nam
trong hinh cau ban kinh r tao ra (con cudng do do 16p cau bén ngoai tao ra bang
khéng):

CATE, 12 3,
trong d6 q,, = p(4/3) r°. D& don gian vé sau ching ta viét bi€u thic cudi dudi
dang véc to:

E - Pr (6)

b) Chédp hai qua cau

Bay gio ta hay xét hai qua cau tich dién déu
trong ca thé tich clia ching: mot qua cé mat dd p va
qua con lai c6 mat dd -p. Gia sl cac qua cau dudc
d4t sao cho khoang cach / gitra hai tam nho hon téng
cac ban kinh cla chang, tlc la ton tai mot mién
ching giao nhau. Mat do dién tich khéi trong mién
nay bang khéng, con dién trudng bang dién trudng
téng hop cla ca hai qua cau.

Chung ta hay xét mét diém tuy y trong mién nay va ki hiéu F, var, tuong
iing 1a céac véc to ban kinh ké tir tm cla cac qua cau tich dién duong va am tGi
diém d6. Theo cong thic (6) ta dudc:

E:E1+E2:pr1—pr2=—pl 7)
3, 3¢, 3e,
& day | =r,—F, 1 véc td huéng tir tam clia qua cau tich dién am dén tam qua
cau tich dién duong . Nhu vay chung ta da ching minh dugc dién trudng trong
phan giao clia cac qua cau tich dién bang nhau va trai ddu 1a déu. Co6 thé sl
dung diéu nay dé tao ra mot phan bd dién tich trén mat mot qua cau sao cho lam
triét tiéu dién trudng ngoai. Chung ta chi ra cach lam diéu d6 nhu sau.
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¢) Qua cau dit trong dién truong déu

Chung ta hay xét hai qua cau cung ban kinh R, tich
dién déu bang nhau va trai dau, tam cla ching dat cach
nhau khoang rat nho /, (/,<< R). Dién tich clia hé tao thanh
h&u nhu bang khéng 6 moi chd trir hai chdm cau manh, &
ria. Hai manh chdm ciu nay tich dién déu, trai ddu: mot
manh c6 méat do dién tich bang p, clia manh kia bang -p.
D6 day clia cac manh nay ché 16n nhat bang /, va gidm
theo goc 6 theo quy luat / = [, cos8. R& rang dé chuyén
sang trudng hgp tich dién trén bé mat (tuong duong véi qué ciu dan tich dién do
cam (ng) thi can thuc hién viéc chuyén gi6i han |, — 0, déng thai mat do dién tich
khéi p phai thay d8i nhu thé ndo dé dién tich tinh trén mot don vi dién tich bé mat
cuc dai, bang pl, , phai ti€n dén giGi han xac dinh bang g,. Vi dién trudng cla hai
dién tich nay trong phan giao clia hai qua cau phai lam triét tiéu dién trudng
ngoai E, nén theo (7) ching ta cé:

Pl _
-0 =g

38 0
(véc td I, dudc dung tir tam clia qua cau tich dién am dén tam qua cau tich dién
duong). Nhu vay gia tri gi6i han cGa mat do dién tich mat cuc dai dudc biéu thi
qua gia tri dién trudng ngoai bang cong thic:

0y = ply - 35E,

Day chinh 1a cong thic (2). Ta cling nhan dudc biéu thiic ding cla su phu thudc
clia mat do6 dién tich mat o vao géc 0 :

o

o= p = p,cos@= g, cosé.

Ngoai ra, trong gidi han I, — 0, dién trudng bén ngoai hé hai qua cau tring
v6i dién trudng cla hai dién tich diém q = pV (xem cong thiic (5)) sé& chuyén
thanh dién trudng clia ludng cuc diém véi mémen ludng cuc:

p=dl, =V, - p=3VgE,.

Nhu vay 13 ta da nhan dudc day du 16i gidi cla bai toan qua ciu dan dat
trong dién trudng déu bang cac cach khac nhau.
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