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VAT LY &TUGITRE

@ TIM HIEU SAU THEM VAT LY SO CAP ;

VE CHUYEN DONG PHANG CUA VAT RAN

Trudc hét vat ran chi la truong hop riéng cda hé nhiéu hat,
nén cac cong thuic dung cho hé nhiéu hat ciing ding cho
vat ran.
. Cac cong thirc ctia hé nhiéu hat
1. Vi tri cda khoi tdm cua hé.
_2mi Zm
Som, (1)
m,
p= Emivi =My, (2)
3. MGi lién hé gicra dong lurgng va lure. Dinh ludt Il Newton

= d"
el 3
DFu=—r=Mi; (3

(trong do Z Fea la tong hop cac ngoai luc tac dung Ién hé)
4. Dong nang cua hé.
Chon diém ¢ dinh O lam gfic toa do, G |a khoi tam cla heé,

Em,v,b + Mv

2.Déng lugng cla hé

taco: w.

2
a0y = E my, =

Vi L E mf"'i;
1 5

khéi tam G, nénta co: w, , =W, + ZMVE‘ (4)

la dong nang toan phan clia hé hat doi véi

5. M6 men déng lurgng. Binh ly Konic
a) M6 men dong luong ctia hé déi véi diém cé dinh O chon
lam gdc, theo dinh nghia la: L, = Y 7 A m,y,

b) M6 men dong luong clia hé doi vai khéi tam, theo dinh
nghia la: Ly =Y 7 Amy,

¢) Binh ly Konic: L, = L, +OG A My, (5)

6. M6i lién hé gicra m6é men dong lurgng va mé men lirc.
Ta xét truong hop tong .

quat, diém duge chon 't
dé tinh mo men la diém

bt ky P, diém nay co

thé dung yén hoac
chuyén dong déi voi

diém c6 dinh O chon

lam goc toa do (hinh 1).  ©
Theo dinh nghia, mo men dong luong toan phan cla hé dai
voi diém P la:

E:f' . Z(ﬁ - "}»)A m.‘(‘_’:i - i;.D)
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T6 Giang
Léy dao ham theo thoi gian, ta duoc.

;)+(r rP)AIn(a )
=0+ 3G~ )n (- md,)

Thay ma, = F*
tac dung lén hat i, ta duoc:

%:Z(ﬁ—}),\ﬁ;“”—zmj ('ﬁ"ﬁ')’\a?
Thay tiép D m,.7. = MF; vao, ta duoc:
L, 5 b

vi (=% )AF™ theo dinh nghia la mé men ciia cac

+F™ la tdng cac ngoai luc va ndi luc

—rp)a,,

ngoai luc déi véi P, nén cudi cung ta dugc oong thiic tdng quat:
dl—‘. » | gext - =
~d—; =Y M ~(7, -7, )A Ma, (6)

Cong thuc (6) cho thay mai lién hé giia mé men luc va mo
men dong luong khong don gidn nhu mdi lién hé gitia luc va
dong luong. Co su khac biét nay la do mé men dong luong
va mé men luc con tly thudc vao diém duoc chon dé tinh
mo men.

Bay gio ta ban tiép s6 hang thir hai trong céng thuc (6). S6
hang nay chi triét tiéu néu mét trong ba diéu kién sau day
duoc thda man:

a) a, =0 .Diém P dung yén (hay chuyén dong thang déu):

dl, « -
dr L4

b) 7, =7

c)Giatéc r// (% =7) hay aa”PG . Khi dy ta co:
L3 it7d, )

Il. Chuyén dong phang ctia vat ran

Tatca 9 .cong thuc trén day déu ap dung duoc cho chuyén
dong phang cta mot vat ran. Tuy nhién, do tinh chat déc thu
cua vat ran la khoang cach gitia hai diém bat ky cta vat
khong thay doi, nén tu mot s6 cong thuc trén day, ta con suy
ra mot s6 cong thiic ap dung riéng cho chuyén dong phang.
1. Dong luong clia mot vat ran bang dong luong ctia chuyén
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déng tinh tién theo khéi tam ctia vat: P =Mve (10)

2 Dinh luat Il Newton &p dung cho chuyén dong tinh tién
theo khi tam: D F = Ma, (1)

3.D6ng nang clia vat rén bang téng dong nang cta chuyén
dong tinh tién va dong nang cta chuyén dong quay quanh

hoi tam; W, = -
2

MV + % 1,0 (12)

4. Chuyén dong phang cta vét ran con c6 thé coi la chuyén
dong quay thuan tuy quanh tam quay tac thai K. That vay,
tai méi thoi diém ta c6 thé tim dugc trén mat phang O’ gén

voi vat mot diém K’ co v =0 (nhung ay- # 0). Tai thoi

diém dy K’ trung véi diém K clia mat phéng ¢6 dinh O. Khi
vat chuyén dong thi diém K thay doi vi tri, tao nén mot
duong goi la duong can cu trén mat phang cd dinh O.

Tu dinh nghia 1/, = — Emv suy ra: W, 00 = ;;sz (13)

5. Mo men déng luong ctia mot vat ran ddi véi khoi tam va
déi voi tam quay tuc thoi 1an luot la:

L,=1,0 (14) Ly =1,® (15)
6. Ap dung cong thuc (8) cho (14) ta duoc
1,7 =23 M; (16)

7. Theo cong thic (6) néu chon P = K’ thi tai thoi diém
Ve = 0

d (1 @)=Y Mg ~KG A My
1

trong do 9x- la gia téc cla diém K’ cuavat. Vi K'=K
nén ta co thé 1hay thé K’ bang K trii 9k :

dj{ (1 @)=Y My -KG A May. (17)

Néu 1, =const hay néu d=KG=const va néu
G, //KG thitamdico cong thic: /47 = Y, My (18)
8. Ta co thé tim diéu kién dé ap dung duogc cong thic
1.7=Y M theo mgt cach khac dé nhan biét hon.
Néu tai thoi diém v,. =0'va K’=K thitheo dinh ly Konic
(5) ta viét:

[ = L +RGA my,

dLy = i%“i+ i KG Amv,; )
dt dt dt

vi K la tam quay tuc thoi nén né dich chuyén trén dudng can

dKG .

cu vdi van téc la v, . Thay T—v — ¥, vao phuong

4

trinh trén, ta duoc:
dL, dl. — . .. o
dtK I=7f+KGAmaG+(vGﬂvK)Ava

dls _ E ME VA ma; = Z F* ta dugc
t

dL, (e - .
d; = EM,‘? +(V, — B YA mi, (19)
Néu 7, //v,, vanéul, khdng ddithi phuong trinh (18) trd
thanh: 7,7 = 3, M« (20)
Hoéc néu tai thai diém dang xét ma v, = 0 va w= 0 thita
cling dung duoc cong thuc (20)
9. Ta ¢6 thé hiéu cong thuc (17) theo mot cach khac. Chon
HQC chuyén déng tinh tién trong do diém K' dung ygn.
Trong HQC nay, vat chi quay quanh K’ vdi gia toc goc y
Céac luc gay ra momen quay | bao gom céc lyc tuong tac va
cac luc quan tinh F =—ma . dat tai khéi tam. Khi dy tai
thoi diém xét ta co phuong trinh:
diw 2 (T))— Y M (baogém F, =—Max)

dt dt\" o g = TAK
(vi luc quan tinh la ngoai luc doi vai vat)
Va néu I, =const thi ta méi cd phuong trinh

IK? = EHK

Nhu vay, khac véi cong thuc / (,-]7 = ET/IG la cong thuc

ludn luén ding, cong thic 1 Y=Y Mx Ia cong thuc o
diéu kién kém theo nhu da néu ¢ trén. Vi thé phai rat than
trong khi ding cong thic Zx¥ = >, M« . Dang tiéc la
chinh tac gia bai viét nay da khong néu ré diéu kién ap dung
trong quyén sach Co hoc 2 ctia minh.

Ill. Mét s vi du

4. Mt banh xe lan khong truct trén mot mat phang nghiéng
(H.2). Trong trudng hop nay c6 thé ap dung dugc cong thuc
Ly =Y, M vicac diéu kién trén day thoa mén. Cu thé la:

* Banh xe ¢ khdi tam trung voi tam déi xing nén KG = R
val, = const.

< v llvg

* Moi diém trén vanh
banh (diém K')
vach mét duong
xicléit trong mat
phang (Ox, Oy). Vi

thé tai thoi diém no
tiép xdc voi mat phang nghleng, van toc clia no v,\ =0

huéng theo KG.

con gia tac af* (Xem tiép trang 24) =~
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7 DE RA KY NAY

TRUNG HOC CO SO

CS1/96. Mot xe dap di trén duong vai van toc Sm / s. Van
toc doi vai duong clia truc banh xe, diém thap nhét va diém
cao nhat cla banh xe la bao nhiéu? Biét rang I0p xe dap
tao thanh mot vét ro trén mat duong (banh xe lan ma khong
truot).

CS2/96. Trong thi nghiém Macdobudc (sach Vat ly 8), ban
kinh cla ban cau R = 10cm, ap suat khi quyén
p, = 1.10°Pa. Coi rang bén trong qua cau Ja chan khong,
cac con ngua trong hai dan ngua déu kéo vai luc nhu nhau.
Hoi dé tach roi hai ban cau thi méi con ngua phai kéo voi
luc nhd nhat bang bao nhiéu?
CS3/96. Trong mot coc day
phang cao H = 8cm va ban
kinh R = 3¢m, ngudi ta dat mot
thuoc dong chat dai L = 12¢m
va khéi luong m = 150g. Céc
duoc dé chat long day toi miéng.
Khi do thuoc tac dung mét luc
lén miéng coc la F = 0,465N.
Xac dinh ty s6 gitia khéi lugng
riéng cua chat long va khoi
luong riéng cua chat lam thudc.
CS4/96. Bon trong hoa trén duong phé co day phang va
thanh thang dung. D6 day cta lop dat trong bon la
h = 15¢m, con nhiét do cua dat la ¢ = 11°C. Trén duong
phé troi lanh va co tuyét roi. Nhing bong tuyét gém nuoc
da c6 khéi luong m = 50g, thé tich V = 0,5¢m? va nhiét do
t, = 0°C. Biét rang tuyét roi theo phuong thang dung vai toc
do khong déi v = 1m / s va trong thé tich V,, = 1m* khong
khi co N, = 100 bong tuyét. Hoi sau bao lau op tuyét tren
mat dat trong bon sé co do day bang H = 10c¢m? Coi toan
bo Iop dat trong bon tham nudc dong déu va 6 thoi diém bat
ky déu co cung nhiét do trong toan thé tich va hau nhu
khong trao doi nhiét voi thanh bon va voi khong khi. Cho
biét khoi luong riéng cua dat la p =1500kg /m’, nhiét
dung riéng clia dat 1a ¢ = 900J / kg.K va nhiét nong chay
clia nuoc da la A = 335K7 / kg.

CS5/96. Mot mach
dién (hinh ve) duoc
mac vao nguén dién
co hiéu dién thé U

khong doi. Thay doi []f
dién trd R cua bién tré
thi thay ampe ké chi
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VAT LY & TUCI TRE
1, = 1A, hoac I, = 4A thi cong suat téa nhiét trén bién trg

déu nhu nhau va bang P, = 16W. Xac dinh cong suat Ion
nhat co thé toa ra trén bién tré do.

TRUNG HOC PHO THONG

TH1/96. Mot két ciu co dang

hinh vuéng duoc tao bai 4 thanh

cing ndi véi nhau bang cac m m
khop khéng ma sat va duoc treo

vao mét dinh (xem hinh vé). Hay

tim stc cang cua day néi gita

hai dinh doi dién cta hinh >m
vuong. Khoi luong cla cac

thanh nhu duoc cho trén hinh ve.
TH2/96. Hai qua cau nho giéng hét nhau nam ¢6 dinh ¢ 2
dau mét thanh cling khong trong luong c6 thé quay quanh
mét truc nam ngang di qua trung diém ca thanh. Mot qua
cau thi ba roi theo phuong thang diing va cham tuyét déi
dan hoi voi qua cau bén phai (xem hinh vé). Van téc cua
qué cau bay t6i la V. Biét rang duong ndi tam hai qua cau
tai thoi diém va cham lap voi phuong thang diing mét goc
450, Tim van toc ack
clia qua cau thu ba S
sau va cham, néu O .
truéc va cham hai 0
qua cau gan voi

thanh ¢ trang thai dung yén.
TH3/96. Cho so dé mach dién
nhu hinh vé. Biét R, = 2R, va
dién dung cac tu cho nhu trén
hinh vé. Tu trén khong tich c
dién, con cac tu dudi déu tich ®
dién dén hiéu dién thé U. Tinh FTOVN
nhiét luong toa ra trén méi '
dién tré sau khi dong khoa.
TH4/96. Trong mot ving khong gian dong thoi co dién
truong déu E vatutruong déu B cb hudng ngugc nhau.
Mot hat co khéi lugng m va dién tich ¢ > 0 bay vao vung
khong gian trén vai van téc v, lap voi huong cua tu truong
mét goc « (0 < ar< 7/ 2). Tim ban kinh cong cuc tiéu cta
quy dao cta hat. Bé qua anh hudng cua trong luc.
TH5/96. M6t cuc nude da, gan vao tuong nho mot 10 xo,
thuc hién dao dong trén mot mat phang nhan nam ngang
(xem hinh v&). Hoi khi cuc nudc da tan va khéi lugng cua
no con mot nua thi bién dé dao
dong thay déi nhu thé nao?
Gia su nuoc da tan cham va
nuoc tao thanh khong anh
hudng gi dén dao dong.

2m

2C

Pl P g
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DANH CHO CAC LOP KHONG
CHUYEN VAT LY

L1/96. Qua cau nhd 1 (duoc xem la chat diém) co khoi
lugng M = 1,0kg duoc treo vao diém O bang day treo
manh, nhe, ¢o chiéu dai L = 1,0m. Qua cdu 1 dang nam
can bang cach mat dat 4 = 5,0m thi qua cau 2 co khoi
luong 1,0kg chuyén déng theo phuong nam ngang voi van
toc v, = 10m /s t6i va cham xuyén tam véi qua cau 1. Sau
va cham, qua cau 2 bat nguoc lai va roi xuéng dat, di dugc
quang duong s = 2,0m, con qua cau 1 chuyén dong lén
trén. Khi day treo hop véi phuong thang dung géc 6 = 60°
thi day gap mot cai dinh tai

(" cach O mot khoang x. ;. 'O
Sau do, qua cdu 1 quay Gt 01
quanh O’ trong mat phang
thang dung. Dé qua cau 1 .
thuc hién duoc chuyén 2. )

dong tron thi khoang cach Pl T }‘

t6i thiéu x phai bang bao I

1

m M

nhiéu? Lay ¢ = 10m / 5°.
L.2/96. Bén trong hinh tru ban kinh R co mot tu truong déu
¢o phuong vuéng goc voi mat phang hinh vé. Cuong do tu

truong phu thuoc thoi gian theo quy luat % =k (kla

!
hang s6 duong). Ngoai hinh tru khéng ¢ tu truong. Mot day
cung AC hop voi ban kinh OA / - c

goc o = . Xét mot diém
4

P tuy y trén tia AC, khoang
cach tu P dén Ala x. Tim do -
lon cua suét dién dong cam ung gita hai diém A va P?
L3/96. Bat mot thau kinh hoi tu mong vao gitia 2 moi truong
trong suct co chiét suat n, va n, khac nhau. Tim mdi lién hé
gitia khoang cach anh d', khoang cach vat d véi cac dai
lugng n,,n, va tiéu cu £,, f, cta thau kinh.

DANH CHO CAC BAN YEU TOAN

T1/96. Tim nghiém nguyén cua phuong trinh sau:
=y +2y" +1
T2/96. Cho @, <a, <...<a,.Ching minh rang:

a,a; + a:a; +..+ a"a,4 2 613a|4 + ¢93c:24 +...+ ala:
T3/96. Cho tam giac ABC vai AB > AC. K va M lan luot la
trung diém cac canh AB, AC. | la tam duong tron ndi tiép
tam giac ABC. Goi P la giao diém cua KM va CI. Q la diém

sao cho QP vuéng goc voi KM, QM song song vai Bl.
Chuing minh rang QI vudng goc vai AC.

6

GIAl DE KY TRUSC

TRUNG HOC CO SO

CS1/93. C6 2 vat dac: vat A lam bang sét, vat B lam bang
hop kim sat - dong duge budc vao 2 dau mét thanh cimng,
nhe béng cac sgi ddy manh, nhe. Trong khéng khi, thanh
can bang & vi tri ndm ngang nhur hinh vé.

a. Nhung déng thai 2 vat vao nudc, thanh con can bang
khong? Néu khdng thi thanh nghiéng vé bén nao? Tai sao?
b. Nhing A vao dau (D, = 900kg / m*) va B vao nudc (D,
= 1000kg / m’) thi thanh van cén bang & vj tri nam ngang.
Hay tinh ham lurgng dong

trong hop kim (phan tram A’T“/
vé khéi lugng cla dong ‘

trong hgp kim). Cho khéi
lrgng riéng cla sat la D,

= 7800kg / m®, khGi @
luong riéng cla dong la |
D, =8900kg / m’.

Giai.

Tu so do phan tich luc o duditaco: 7, =P, , T, =P,
Thanh can bang, ap dung quy tac don bay ta dugc:

o i

B A 1.4'

Tl =Thly > Pl =Fl,—>d}V !

A"A

ly, =—7— /

A B

r'y

LT,\ ‘\TB
) 1
PB
P,
a. Nhung déng thoi ca hai vat vao
nuéc thi cac vat chiu thém luc day
acsimét cta nudc. Xét rieng vat A
(trén hinh vé F,, léch khoi diém dat
clia né mét chut dé ban doc dé theo
doi) ta co:
T,+F,=P,—>T,=V,(d,-d,) 1

Tuong tu ta tim duoc:
T.E; = VB (a,B - dn ) PA

Vat Alam bang sat, vat B lam bang hop kim sat - dong nén:
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d,,>d_[—>d-4_d" dy _Vly
Y T dy-d

n

<-4
dB V/!l.fl
—(d,—d W, <(dy—d,Wely > T, <Thl,
Theo quy tac don bay, thanh mat can bang va léch vé phia
vat B.
b. Nhung A vao dau, B vao nuoc thi A chiu thém luc day
Acsimét clia dau con B chiu thém luc day Acsimét cua
nudc. Lam tuong tu trén ta duoc:
T.: = V.’I ((1:' - dld') Va T:: Vh’ (dﬁ - dn)
Thanh can bang, theo quy tac don bay ta co:
T,’r’i‘-t = T.’:’B = (dA -d, )[.Ar =V, (dh‘ -d, )]h'

d, _di VB[B cd, _Vil, A
- A d - _o0 = %

dﬂ _dn V.'r]A bl dB V,:].a e

= D D
(i.-l dl(f — ﬁ =t dﬂ — d/l‘dﬂ hay DB — AN (1)
dr.fi - dn d.‘! dd Dd

B lam bang hop kim sat - déng, goi k la ham lugng déng
trong hop kim. Ta tinh khéi lugng riéng D, cta B nhu sau:
Goi m la khéi luong cua B thi khéi lugng dong va sat trong
B Ian luot la: km va (1-k)m. Suy ra thé tich clia dong va sat

tuong Ung la 4. U=K)m i luong riéng clia B:

4 3
m m _ L.,
= V.+V, B k”7+(]_k)m ) D4_k(D4_D3) e
D; D,
Tu (1) va (2) ta co:
DD, :D3D2 k=D4(D2"DI)
D,-k(D,-D,) D D,(D,-D,)

Thay s ta duoc: k :%:81%
] .

Céac ban cd l¢i giai dung: Lé Hai Phong 8C, Vi Thanh Hiéu 9C, Cao
Thé Khanh 9C THCS Vinh Tuong, Vinh Phuc; Vi Anh Tudn 9A,
THCS TT Lam Thao, Phu Tho, Lé Xudn Bao 9C, THCS Pang
Chanh Ky, Nam Ban, Lé Chi Bai Thang 9A, THCS Phic Tho, Nghi
Léc, Nghé An.

CS2/93. M6t coc hinh tru chira nurde, mat thoang cda nudce
& do cao bang 3/4 chiéu cao cda thanh céc. Nudc trong
coc ¢o trong lugng P. Tha lién tiép nhing vién bi thdy tinh
vao gitra coc cho tdi khi bi tu 1an ra ngoai céc. Biét trong
lrgng riéng cta thdy tinh bdng 2,5 14n trong lrgng riéng
clia nudc. Bé qua ma sét, vé dang dé thi biéu dién su phu
thudc cia ap lurc F 1én day cée theo trong lgng cia bi thd
vao coc. Giai thich?

Giai. Luc dau chua tha bi thi ap luc tac dung lén day céc la:
F = P. Khi th bi vao cdc, nudc trong coc dang Ién. Goi p,
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la trong lugng clia bi da tha vao coc khi mat nuée ngang béng
miéng cdc thi ap luc F tac dung lén day cocla: F = P + p,
Tiép tuc tha bi vao céc thi nudc tran ra ngoai cdc. Goi p, la
trong lugng bi da tha vao cdc khi lugng bi ngang bang
miéng coc va luong nudc tran ra ngoai coc la nhiéu nhat.
Khi do ap luc tac dung Ién day coc la:

F= P+p2—%@= P+0,4p,+0,6p,.

2

(L’)E—;SL‘) la trong luong cla nudc da tran ra ngoai coc)
-Tiép tuc tha bi vao coc thi nudc trong coc khong tran ra
ngoai va luong bi cao dan trén miéng coc. Goi p, 1a trong
lugng cuia bi da tha vao coc khi néu tha thém bi thi bi sé lan
ra ngoai coc. Khi do ap luc tac dung Ién day cdc la:

F:P+P3"R?2;51)1:P+p3_0»4(pz_171)

b

Vi F luén ty 1& vai p nén dé thi biéu dién su phu thuéc cua

_ ap luc F lén day coc vao trong lugng p cta lugng bi tha vao

c6c co dang la cac doan thang nhu hinh vé. Chu y réng
doan (1) va doan (3) trén dé thi song song vai nhau vi trong
qua trinh (1) va (3) toan bd trong luong bi tha vao lam tang
ap luc 1én day cac.
Boan do thi (2) khong
déc bang doan (1) va
doan (3) vi khi tha bi
vao, mot phan nudc
bi tran ra, lam ap luc
lén day coc khong
tang nhanh nhu qua N
trinh (1) va (3). 0 Py [ 3 p
CS3/93. Mot dia thép dong chat c6 ban kinh 5 cm, khéi
lurgng 500 g ném & déy bé nude (xem hinh vé). Biét do séu
clia nude trong bé 1a 1 m va khéi ligng riéng cda clia nudc
lalg/cm?®, khéi luong
riéng cda thép la7,8g /
cm’® &p sudt khi quyén
la 101,3 kPa, g = 10N
/ kg. Tinh luc cuc tiéu
cdn dat vao dia dé
nhéc tach khdi day bé.

Giai. Cac luc tac dung lén dia gom:

- Trong luc P = mg

- Ap luc clia khong khi va nuoc

F, = (p, +10D, (h=h,))S = (p, +10D, (h—h, ) )t R’

b [ S P S NP

m & 2
Vi hy = M—ZD la chiéu cao cua dia.

- Luc dung dé nang dia F
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Piém dat cla
F ¢6 thé 6 vi tri w
bat ki, nhu vay co
2 truong hop co h
thé xay ra:

- Diém dat cua

|
[ trung voi tam T i l
P

cua dia. Khi do,
dia dugc nang
thang dung Ién trén va luc nang diala F = P + F .

- Diém dat cia F khong trung tam dia. Khi do, dia c¢ tac
dung nhu 1 don bdy c6 truc quay quanh diém A. Ap dung
quy tac don béy ta co:

Fi=(P+F)R— F'=7(P+F)
ViR, P va F, khong déi nén F’ nhd nhét khi / lon nhat
; , _ 1 :
bang 2R. Suy ra len = §(P+ ffl)

Vay luc nho nhét dé nang dia roi day bé la
Fmin = %(P + ’FI )

n; R’
nR°D,
Thay s0 ta dugc: F,,, =439N

Nhéan xét: + Luc nay rat l6n so v6i trong lugng cua dia. Bai
toan nay giup ta thay dugc ap luc do khong khi va nudc tac
dung lén bé mat cac vat la rat lon.

+ Co thé bo qua bé day /,cla dia (rat nho so vai h) dé thu
duoc biéu thic gon han:

F. = %(mg +(p, + D,gh)n R’ )

Tu cac gia tri da tinh dugc ¢ trén ta co

F,, = %( 10m +{ Dot lOD”[h -

nhung két qua bang s ¢ trén khong doi. Trong nhing bai
toan vat ly, viéc bo qua cac dai luong nhd luon dem lai
nhaing thuan lgi lon vé mat tinh toan.

CS4/93. Cho mach dién nhur hinh vé. Nguén cé hiéu dién
thé U khong d6i. Bd qua dién tr ddy néi va cac khoa.
Néu chi K, dong thi cong suat tiéu thu toan mach la
P, = 40W. Néu chi K, déng thi cong suét tiéu thu toan
mach la P,= 20W.

e —

{ K, Ran

' N
' = i

Néu K, va K, mé, K, va K, dong thi cong suét tiéu thy
toan mach la P, = 80W.

a. Tinh cong suét tiéu thu toan mach khi K, va K, mé, K|
va K, dong.

b. Tim R, theo U va céc cong sudt da cho.

Giai. a. DatR, .= R,;

Ry =R,(0<SR, <R,

0LR <R ;)
; : Ky A B
+Khi K, K,, K, mg, .
K, dong. : b
5 K
Mach gém R nt R U:’M . & Ks
N
=R, =R +R
v vt
Co: £ =

R R+r W
+ KhiK,, K, mg; K,, K, dong:

5 RR,+R,R+RR
Mach gom (R, //R)nt R, — R,,, = —— &;R '

U U(R +R)
R, RR,+RR+RR @

— P =

+ Khi K, K,, K,m&; K, dong: Mach gém R, ntR
vt U
Ry (R, +R)

+ Khi K|, K, dong; K,, K, mé: Mach gom

: RR,+RR+R,
(R /IR R, Tace: R, =Rfat RR+RR

->R,=R,+R —-SP=

(3)

R +R
_)P4=:’ =RRU (R +R) “
MN | 2+RIR+R2R
" , R,+R _P
Lay (1) chia cho (3) ta dugc m = E =2 (5)
r , R+R, 80
Lay (2) chia cho (4) ta duoc R +R = E (6)
80

T (5) va (6) ta 00 phuong tinh - —~ =2 — P, = 40W

4
Vay cong suat tiéu thu toan mach khi K,, K, mé va K, K,
dong la P, = 40W.
b.Tadatlai: R, = x(x > 0)
R=R, =r(0<r<x)>R,.=R,=x-r
Lan luot thay vao cac phuong trinh (1), (2) va (3) ta duoc
cac phuong trinh
U?=40(-+R) (7)
U = 80(:R + xr — rj @)

x—r+R
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Ur=20(x-r+R) (9)
Tu (7) va (9) ta co phuong trinh
2r+2R=x-r+Re3r+R=x
Thay x = 3r + R vao phuong trinh (8) ta duoc:
L A0(4rR+ R +2r7)
b= R+vr
Tu (10) va (7) ta co phuong trinh:

(r+RY =4rR+R* +2r* =2rR+r* =0
=rQR+r)=0
Do R>0=2R+r>0
—x=R,=R+30=R
Thay vao phuong trinh (7) ta co:
br?
40

(10)

—>rCR+r)=0=r=0

P =40R,, ==R;=

) , " . . bf 2
Vay gia tri cuc dai cua biéntro ABla R, = a0

Cac ban c6 1&i giai ding: Cao Thé Khanh, Vii Thanh Higu 9C,
THCS Vinh Tuong, Vinh Phic; Nguyén Van Thuc 9D, THCS Nghi
Thai, Nghi Loc, Nghé An; Vi Anh Tudn 9A, THCS thi tran Song
Thao, Cam Khé, Pha Tho.

CS5/93. Mot vat sang nhé dat vuéng goc véi truc chinh
clia mot thdu kinh hoi tu mong, cach thdu kinh 1 m cho
anh ré nét trén man. énh co dién tich S, = 20 cm?®. Néu
dira vét ra xa thau kinh 50 cm va dich chuyén man dé thu
durgce &nh ro nét cda vét trén man thi dién tich anh lic nay
béng 1/25 dién tich véat. Tim tiéu cu thau kinh va dién tich
vat. Biét ring d phéng dai dién tich 1 K vai k = 2 1
d6 phong dai dai e

Gii. Goi do phong dai dai cta vt la k thi 4 = ‘-j T cong
e

. d.f
thuc thau kinh ta c6 d'= / -. Thay vao ta dugc

d—f

g = !-f | - Do phong dai dién tich sé la £2.
( - -

Ki hiéu dién tich cua vat la S thi:
s (7 Y 20 Y
S S of gl s i . (1)
S |d-f S | 100-f

Khi lui vat ra xa:

S (S Y L_(_f )
I _[dz—f] 25 (150—/') 2

: N N e
Tu (2) suy ra: 150-f %5 Giai ra ta duoc

f,=25cmvaf, = -37,5cm. Loai f, vila thau kinh hoi tu.
Thay f = 25¢m vao (1) ta dugc S = 180cnr’.
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~Suyra —uvdet = Rffi = —uds = R—
¥
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Cac ban c6 13i giai ding: Nguyén Van Thyc 9D, THCS Nghi Thai,
Nghi Loc, Nghé An; Vi Anh Tudn 9A, THCS thi trdn Séng Thao,
Cam Khé, Phu Tho; Lé Xuén Béo 9C, THCS Nguyén Chanh Ky,
Nam Ban, Nghé An; Cao Thé Khanh, Va Thanh Higu, Nguyén Thi
Huyén 9C, THCS Vinh Tudng, Vinh Phuc.

TRUNG HQC PHO THONG
TH1/93. Trén mét mat phéng ndm ngang, nhan c6 mét dia
nhé nam trong mét vong tron duge gioi han béi mét burc
turong thang dumg, xu xi. Néu truyén cho dia mét vén téc
ban ddu bét ky thi sau khi da di dugc hai vong dia quay tré
lai diém xuét phét véi van toc bdng mét nira luc dau. Hay
tim hé s6 ma sét trurgt u cta dia vdi bé mat tuong, cho
rang né khéng thay déi.
Giai: Phan luc N cua tuong dong vai tro luc hudng tam.
Theo phuong tiép tuyén va phuong huéng tam ta co:
mv“’

R

dv
-UN=m—; N=
& dr

; F " dv In2
Tichphanhaivé — [ uds= [ = =p=-=
0 ¥ 4r

Céc ban c6 1gi giai dang: Dinh Viét Thang, Bui Xuén Hién 11 Ly
THPT Chuyén Lé Héng Phong, Nam Binh; Dinh Ngoc Hai 11 Ly
THPT Chuyén Bién Hoa, Ha Nam; Bang Duy Khanh 12F THPT
Chuyén Lam Son, Thanh Héa; Pham Trung Hiéu, Nguyén Dinh
Hoang 10A3 K39 THPT Chuyén Phan Boi Chau, Nghé An; Tran
Quang Khanh 11TN2 THPT Tang Bat H6, Hoai Nhon, Chéu Thién
Nhén 11 Ly THPT Chuyén Lé Quy Don, Binh Binh; Nguyén Xuén
Duy 11B THPT Chuyén Quang Trung, Binh Phudc; Nguyén Van
Son 11A2 THPT Bac Dong Quan, Thai Binh.

TH2/93. Mot mang khdi ligng m, hinh bén try dimng yén
trén mét mat phang nhdn ndm ngang. Mot vét ¢ cung
khéi lrong durgc tha khéng vén toc dau tor mép méang sao
cho n6 bat déu trurgt khéng ma sét trong long mang. Tinh
vén t6c cla vat tai thoi diém khi vat truot tdi vi tri thap hon
vi tri ban ddu mét khodng R/2. Tai diém thap nhét vat de
Ién mang mot luc bang bao nhiéu? Trong truong hop mat
ban rap, hdi hé sé ma

sat gitta mang va ban m l B
phéi béng bao nhiéu 4
dé mang luén luén

ding yén trong qua

trinh chuyén dong 777777777777
cta véat? Coi vat

chuyén dong trong tiét dién thang dimg cua ban tru.

Giai: Xét hé vat va mang khi vat truot duoc goc «. Ki hiéu
v, la van toc cua vat so voi mang, v, la van toc clia mang.
Bao toan dong lugng theo phuong ngang:

9
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my, —m(v, —v,sin@) =0= v, sincx = 2v, (1)

2 2

my, , my )

2 2
trong do v la van téc cua vat so véi dat, duoc xac dinh theo
cong thuc cong van toc:

V=0 4+, =2 v =V +V]

Tu (1), (2) va (3) ta tim duoc:

ngsma _ {gRsinza_
v, =2 ) ST
2—sin‘a’ 2-sm o

Khi vat truot dén vi tri thap hon vi tri ban dau mét khoang

R/2 thi sincx = 1/2 ta tim duoc:
— {55, ; = Lgﬂ _ ’l3gR.-
14 14 14

Khi vat dén vi tri thap nhat thi oz = 90° ta tim duoc
v :2\/g_R; v, =\/g_R; vz\/gﬁ
Ap dung dinh luat Il Newton cho vat ta co:

N—mg=—ni;‘—:>N=5mg

Béo toan conang: mgRsino =

-2vv,sina (3)

* Trong truong hop mat ban rap, gia thiét ma sat du lon dé
mang khong bi trugt. Xét khi vat truot duoc goc . Ki hiéu
cap luc tuong tac gitia vat va mang la Nva N’ phan luc
cla dat Ién mang la Q, ta co:

-

mgRsino =

(5)

N —-mgsina =

Q=N’'sina+mg (6)
F_=NcosasuQ (7)
Tu cac biéu thuc trén ta tim duoc:
3sma coso 3
" 143sina 4tana+cota

Do 4tana + cotax = 2+/4tana cotor =

Cac ban c6 |6i giai ding: Trdn Duy Humg 11 Ly THPT Chuyén
Hung Vuong, Pht Tho; Binh Viét Thang 11 Ly THPT Chuyen Lé
Hong Phong, Nam Binh; Dinh Ngoc Hai 11 Ly THPT Chuyén Bién
Hoa, Ha Nam; Pham Minh Hiép, Pham Tuén Hiép 11A3 K38 THPT
Chuyén Phan Béi Chau, Nghé An; Tran Quang Khanh 11TN2 THPT
Tang Bat HG, Hoai Nhon, Binh Binh; Phan Viét Birc 11A3 THPT
Chuyén, Vinh Phuc.

TH3/93. Hinh bén la mau don gian cta dong co dién. Mot
vong day dan nam ngang cé dinh trong mot tu truong déu
thang ding co cam Ung tu B. Mét thanh kim loai CB dai /
khéi luong m gan vao truc thang dung qua tam C, dau kia
ti 1én vong tai B. Mot nguon dién suéat dién dong E néi vao

10

3
4 nén y>=.
e 4

dau C va A qua dién trg R. B
Tim qui luat tang van toc
quay o cua thanh sau khi
ndi nguon. Biét luc ma sat
tac dung Ién thanh c6 mo
men can la af’w trong
do o la hang s6. Bé qua I

cac dién trd khac.

Giai: Khi thanh CB quay vdi van t6c goc  thi trong thoi
gian dt no6 quét duoc dién tich la:

R

S=nllpf=>E. = ~de _ Ltk
i dt 2
Blf*w
| o E Bfw
}— j=—mm=——
R R 2R
Phuong trinh chuyén dong quay cua thanh quay truc:
3 2 4
lm.f'“ d_w =—al’w+ Bif—:haf ‘w+ B E_B__fg —
3 dt 2 2R )2

=-o| al’ +—BZ'£4 + BEL

ar | 2 )
B*¢* +BE#?3
4R 2R

2 04
g ]dw
4R
Khi do phuong trinh (1) trd thanh:

2 2

a&+—— |df
4R

Pat x = —w(ael +

_—->dx=—[a€2 +

— i
X m
Tich phan hai vé ta duoc, thay can va chuyén vé w ta sé
tim duoc:

_ 2BE =
B*#* + 4R

Cac ban c6 16i giai dang: Dinh Viét Thang, Bui Xuén Hién 11 Ly
THPT Chuyén Lé Hong Phong, Nam Dinh; Chéu Thién Nhan 11 Ly
THPT Chuyén Lé Quy Bén, Binh Dinh; Dinh Ngoc Hai 11 Ly THPT
Chuyén Bién Hoa, Ha Nam.

TH4/93. Mét binh hinh tru kin, thang dimg, dugc chia lam
hai ngan bang mét vach ngan di dong c6 trong lugng déng
ké. Nhiét do clia ca hé la T, vach ngén & v tri can bang,
khi & ngan trén (ky hiéu la ngan A) c6 4p suét 10kPa va c6
thé tich gép 3 Ian thé tich cia khi & ngan dudi (ky hiéu la
ngan B), ap sudt khi & ngan dudi la 20kPa.
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1. L4t nguoc binh hinh tru, dé cho binh théng dimg, ngan
B G trén, ngdn A & dudi. Tinh &p suét va thé tich khi trong
ngéan A sau khi nhigt d6 tré vé T, va can bang durgc thiét 14p.
2. Sau khi Iat ngurge binh nhu & y 1 cla cu nay thi phai
lam cho nhiét do ctia ca hé bién d6i nhu thé nao, dé thé
tich clia ngan A va ctia ngan B bang nhau?

3. Tinh t6ng nhiét luang cén truyén cho khi trong ca hai
ngan dé thuc hién duge bién déi nhiét do nhu & y 2. Biét
rdng khi trong ¢ hai ngan déu la ludng nguyén tir va thé
tich ban dau cta ngan B la V = 0,1lit.

4. Sau khi thay déi nhiét dé nhu & y 2, dung téc dong tr
bén ngoai (thi du tur trudng manh tac dung lén vach ngan
c6 tir tinh) kich thich dé vach ngan dao dong nhé quanh v
tri can bang. Tinh tan s6 dao dong. C6 thé coi khi trong
timg ngan bién déi doan nhiét khi véach ngan dao déng.

Biét chiéu cao cla T To T
cot khi trong méi
ngan khi cén béngla | Y ® ®)
20cm, g = 9,81m/s?. R P 2V
Gidi: 1. Ap dung dinh | 10:3V
luat Boyle — Mariotte 7
chokhiéngan A, va 22 [ <10, | | P +10,
cho khi ¢ ngan B 20,V V-V 2V
(xem H; va H)) [ (B) (A) (A)
chon don vi ap suét
la kPa].

30V = (P +10)(4V - V') (1)

20V = PV’ ()
Khi V' trong hé (1) va (2), ta co
30V = (P +10)( ZOV)

Bon gian hai vé cho V, nhan dugc phuong trinh cho P’:

2P — 5P ~100 =0 (3)
Lay nghiém duong:

", , 20V
p’=5+_48£z3,43 (kPa) VY —T~2 1Y

Ap suat trong ngan Ala: P’ +10=18,43 kPa

Thé tich clia nganAla: 4V -V’ =1,63V

2. Goi T la nhiét d6 ma tai do thé tich hai ngan bang nhau
va bang 2V. Ap dung phuong trinh trang thai lan lugt cho
lugng khi trong ngan A va trong ngan B.

103V _ (P"+10).2V

4
T, - (4)
20.V P".2V
= (5)
T, T
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Tu (4) va (5) rut ra, bang cach chia ting vé cta (4) cho (5),
3P0 b 20 kPa)
2 P
thay gia tri nay cia P” vao (5)
taco T = 2T,
Nhu vay phai tang nhiét do
tuyét doi cua hé 1én gap 2 lan
thi thé tich cia hai ngan sé
bang nhau.
3. Nhiét luong Q ma khi nhan
duocséla Q=AU + A.
Chuyén sang hé don vj S, ap
suat tinh ra Pa, thé tich m3;
10‘.3v+2.10‘ \'
RT, RT

0

A=10%(2,37V -2V) = 3700V = 0,37
12,8/

w2

=

th'

-

E— o —>| |[€— & —>

[72]

: —RAT =12,5]

AU =(v, +v,)C, AT=[

k,-_._../
|

Cudi cung Q =

4, Lay truc Oz thang dung, huéng Ién trén, géc O Ung véi vi

tri can bang cla vach ngan (day dudi)

Xét tai mot thoi diém, do doi cua vach ngan la dh. Toa dé
cua day dudi vach ngan la z = dh

Bién thién ap suat & hai ngan tac dung 1én vach ngan la hai
luc cung chiéu SdP” va SdP”. F = S(dP" + dP")

Coi qua trinh bién doi cla khi trong tung ngan la doan nhiét
thuan nghich

dP” dh dh

—+y—=0 = dP" = -yP"—
Yh i h

Ph' =const=
cung tuong tu

P"h' =const=> dP” = —yP %

F=—y(P"+ P"')ghﬂs =—y(P"+ P")-ES

Goi M la khdi luong cla vach ngan: F = Mz
Mat khac Mg = S10*

Y +P)e

Suwyra 2 + ————=2
y 10* h-
Pay la phuong trinh dao déng véi tan s6 goc
P'+ P*
o= Y+ PE_ 4598l 1o ssgs
10 h 0,2

Tansodaodongla f = 2 -3H:

2n
Cac ban c6 19i giai dung: Dinh Viét Thang 11 Ly THPT Chuyén Lé
Hong Phong, Nam Dinh; Dinh Ngoc Hai 11 Ly THPT Chuyén Bién
Hoa, Ha Nam; Trdn Quang Khanh 11TN2 THPT Tang Bat H6, Hoai
Nhon, Chau Thién Nhan 11 Ly THPT Chuyén Lé Quy P6n, Binh
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Binh; Nguyén Xuén Duy 11B THPT Chuyén Quang Trung, Binh
Phudc; Pao Duy Ha A3K39, Pham Tudn Hiép, Pham Minh Hiép
11A3 K38 THPT Chuyén Phan Boi Chau, Nghé An.

TH5/93. DE& gidm cong sudt trung binh tod ra khi mac mét
dén vao mang dién xoay chiéu, ngudi ta mac ndi tiép voi
né mot diét. Pién tré thuan cda diét nhé hon rat nhiéu so
vdi dién tré cda dén, con dién tré ngugce cia nd thi bang
dién tré cla den. Hoi cong suét tod ra trong dén trung binh
trong mét chu ky thay déi bao nhéu lén ?

Giai: Cong suat tda nhiét khi chua co diét: P =
Khi ¢o diot:
- Trong nuia chu ky diét phan cuc thudn: Q, = —

- Trong nua chu ky diét phan cuc nguoc: Q, = —

Cong suat trung binh trén dén khi co diét
_9+0 _EU_Z_EP

T 8 R 8
Cac ban c6 161 giai dung: Nguyén Van Long 10A4 THPT Thuan
Thanh 1, Bac Ninh; Binh Viét Thdng 11 Ly THPT Chuyén Lé Hong
Phong, Nam Binh; Dinh Ngoc Hai 11 Ly THPT Chuyén Bién Hoa,
Ha Nam; Pham Quan Diing 11 Ly PTNK DHQG Tp H& Chi Minh;
Chéu Thién Nhan 11 Ly THPT Chuyén Lé Quy Pon, Binh Binh;
Pham Tuan Hiép 11A3 K38 THPT Chuyén Phan Boi Chau, Nghé An.

P’

DANH CHO CAC LOP KHONG

CHUYEN VAT LY

L1/93. Trén mat ban ndm ngang c6 3 chét diém A, B, C ¢
khéi lurgng Ian lugt la m,, m,, m, duge néi véi nhau bang
cac sgi day AB va BC ménh, nhe, khong gian. O'trang thal
ban dau, cac sgi day cé chiéu dai ty nhién (khéng cang,
khéng chung) va géc ABC = mt — atvai ot la goc nhon. Tim
van tdc clia chat diém A ngay sau khi truyén cho C mot
déng lugng J theo phuong BC.

Giai. Cac vat chiu tac dung cla

- Cac ndi luc la cac luc cang day

- Cac ngoai luc la trong lyc va phan luc cla mat phang
ngang. Cac ngoai lyc nay can bang lan nhau.

Do do: .

- Vat A thu duoc van toc v, theo phuong AB va vat C thu
duoc van téc v, theo phuong BC.

12

- Hé la hé kin, dong luong dugc bao toan:
J =m]1_;1+ ngz.'*'m,zz

Chiéu Ién cac truc Ox va Oy ta duoc:

J =mpy, cosa +my,cos B+my, (1)

0=—my, sina +m,v, sin 3

my, sinc

(2)

=v,sinff =
",

Mat khac, cac day cang va khong dan nén khoang cach

gita A va B, B va C khong déi. Suy ra van tc theo phuong

AB clia A va B bang nhau, van téc theo phuong BC cua B

va C bang nhau. Tuc la:

v, cos B = v, (3)

v,cos(ot+B)=v,

= v, cosccos B -v,sinasinf=v, (4)

Thay (3) vao (1) ta duoc:
J=my, cosot+v,cos B(m,+m)  (5)
Thay (2) vao (4) ta duoc:
v, cosa cos 3 LN v
m,
= v,cosf=—0 (m2 +m, sin’ a) (6)
m, CoS o
Thay (6) vao (5) tim duoc:
i Jm, cosx

1 é
m, (m, + my +my )+ mmysin® o

L2/93. Mot vong déy dan hinh tron ban kinh R, manh,
ctmg, khoi lugng m dat trén méat ban céch dién phang,
ném ngang. C6 mot tir trrong déu, cam tmg tir B song
song véi mat ban.Tim dé I6n t6i thiéu cda cuong do dong
dién chay trong vong
day dé vong déy bj
nang Ién khoi mat ban.
Giai. Day chiu tac
dung cua trong luc P,
luc tu £, va phan luc N
cta mat ban.
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Luc tu tac dung lén
khung day gay ra mot
momen M, = BIS lam
khung day quay
quanh truc nam ngang
di qua A nhu hinh ve.
Trong luc gay ra
momen M = mgR
can lai chuyen dong
quay nay. Pé vong
day bi nhac lén khoi
mat ban thi:

M, =M, — BIS > mgR — BITR® >ng~>1>4R%
{1}

Suy ra llﬂlﬂ = _g_ '
TRB

Q.tinh maaunen do L 1 ke auag 489 oy dy i/ saut

Xet 2 doan day co do dai rat nhd A/ (c6 thé coi la duong
thang) nam ddi xung qua duong kinh vudng goc voi AB
(xem hinh ve). Luc tu tac dung lén 2 doan day nay la F )7

va F ¢o phuong, chiéu biéu dién trén hinh va do lon
F,=F,=BIAlsin o. Tathdy F va F, langau luc tao

momen lam khung day quay quanh diém A. D6 16n cla
momen nay la AM = F,.d = BldAlsinc, véi d la khoang
cach giua 2 luc. Vi cac doan day dang xét co thé coi la
duong thang nén Alsincr = Ax va Ax.d = AS chinh la dién
tich phan duong tron dugc gach chéo trén hinh vé. Nhu vay:
AM = BIAS. Suy ra momen luc tu tac dung lén toan bo
vong day la M, = BIS vai S la dién tich hinh tron gioi han
bdi vong day.

L3/93.C6 n dién trd co cing gia tri r dugc ghép véi nhau
thanh bd c6 dién trd R. HGi co thé ghép bo dién tré R vai
2 dién trd r dé tao thanh bé dién tré mai cding c6 gid tri R
duwgc khdng? Giai thich két qua tim dugc.

Giai.Co 6 cach méc R vai 2 dién trd 1. & méi cach, co the
dé dang tinh dugc dién tré tuong duong ctia mach mai theo
Rvar. Tu do co theé tim duoc gia tri cla r theo R dé thoa
man dién tro tuong duong cta mach mai cing bang R.
ViR la dién trd gheép tu cac dién trd r ma thanh nén gid tri
clia nd phai la tich cia mot s6 hau ti vai . (1) Dua vao ti s6
nay, ta co thé danh gia duoc tinh kha thi clia cach méc.
Céch1:
R,=R+2r>r=0

khong co y nghia vat ly.
Cach2:
R

td

R r r
— T 1+ }—

r

i

=R+1rr=0,
2
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khong co y nghia vat ly
Cach 3:

_>r:0§

“ R+
khéng co y nghia vat ly
Cach 4:

2Ry +r° )
ST e

khong thoa man
diéu kién (1) r

Cach 5:
R,d”—R’ +r TP
R \ﬁ =
khong thoa man R r
diéu kién (1)
Cach 6:

R, = e —r=0,
R+2r

khong co y nghia r r
vat ly Vay, khong
co cach mac nao )
thoa man yéu cau R
cla dé ra. O bai
toan nay, ta phai dac biét luu tam toi diéu kién lién he giua
rvoi R: ti s6 gila chung phai la mot s6 hau ti.

DANH CHO CAC BAN YEU TOAN

T1/93.Tim t4t cé cc bo ba (x, y, z) sao cho y la s6 nguyén
t6, y va 3 khong chia hét cho z, va x3- 3=z

Gidi. Taco: ' — V= o (- ) txv+ ) =22
Mat khac -2
va 3y° nguyén t6 cung nhau. Do do, (x — y) va (x> + Xy +

y*) nguyén t6 cung nhau. Do vay chung phai la cac so
chlnh phuong. bat a = ta co:

va (x’+ xy+ 1«‘2)—(1‘— Y x+2y)=3y".

X=y

(X +xp+ 7)) =(d + v) +(d +y)v+y’ =a' +3a’y-

va 4 +xy+17)=2d° + 3y)* +3y7,

Pat m= \/(x2 +xv+ v, n=24d +3v

Taco: m’ =n" +3y° hay (m—n)(m+n)=3y".

Dovay (m—nim+n)=(1;3y"):(3;»°) hoac (v:3p).
Trong truong hop thu nhat thi 4a° =3y* —6y—1 diéu
nay khong thé xay ra (xét modulo 3)
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Trong truong hop thi ba, n=y <2a’+3y =n (loai)
Truong hop tht hai, 4a” = y* =6y -3 <(y-3).
Voi y=10 taco y*—6y-3>(y—4)".

Do d6, ¥ =2.3,5.7 Thi tung truong hop ta co
(x,v,2)=(8,7,13)

T2/93. Tim ham s6 f(x) sao cho véi moi |x|#1 thi:

()]
x+1 l1-x

r+3

Giai. pat 1 = 2 dodh 5= . Phuong trinh da cho
x+1 1_(
o t=3) 3+¢
cothé viet dudidang: /(1 )+ f| — |=—
' gf() f[r+1J 1—1¢
. X . x+3 . t—3
Hoan toan tuong tu, dat r= do d6 x=—
I=x 1+¢ .

Phuong trinh dé cho ¢ thé viét dudi dang'
t+3
N

Cr}ng vé vGi vé hai phuong trinh trén ta duoc:

=27+ f(’”) f(’HJ 2f (1)1

1+1¢

1-

Dods, f(1)=—t -L.
1 2

Cac ban c6 1di gidi ding: Pham Gia Huy, 16p 11A1, THPT An Nhon
1, Binh Binh; Trdn Vo Hoang, 16p 12 Toan 1, THPT chuyén Ha
Tinh; Trdn Thi Thu Huong, 16p 10 Toan 2, THPT chuyén Lé Héng
Phong, Nam Binh; Chu Ty Tai, lop 10A12, THPT Dién Chau I,
Nguyén Bé Khénh Hoa, lop 10A1, THPT Hoang Mai, Nguyén Tat
Quy, l6p 8C, THCS Ly Nhat Quang; Virong Nhat Quén, I6p 10A1,
THPT chuyén BH Vinh, Nghé An; V6 Trung Hiéu, lop 11A1, THPT
Hung Hoa, Pha Tho; Boan & Quynh Trang, Iop 10 Ly, THPT chuyén
Lé Khiét, Quang Ngai; Nguyén Hai Linh, 16p 10 Toan, THPT chuyén
Nguyén Tat Thanh, Yén Bai.
T3/93. Cho D, E, F Ia ba diém Ian lugt trén 3 canh BC, CA,
AB ctia tam giac ABC sao cho AD vuéng géc vai BC, AF=
FB, BE la phan gidc géc B. Chimg minh rang AD, BE, CF
déng quy khi va chi khi: a?(a-c) = (b%-c?)(a+c).
Giai. Ap dung dinh li Ceva, ta c6 AD, BE, CF dong quy khi

va chi khi s EQ ﬁ

B DC EA
Trong bai toan nay thi 2 =1 L vay AD, BE,

FB EA ¢
CF dong quy khi va chi khi
2 2

BD_¢ pp="% pc="2_,
DC a a+c a+c

-CD?.
(Xem tiép trang 16)

Do AB®-BD?=BD*= AC?
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&%‘ _ GIOI THIEU CAC DE THI

PE THI TUYEN SINH THPT

THANH PHO HANG CHAU NAM 2009
(Thai gian lam bai 60 phtit)

|. Loai cau héi chon mét dap an (méi cau 4 diém, tat

c4 8 diém)

1. Cau ndi nao dung trong cac cau sau?

A. Chi can vat thé dao dong thi nhat dinh co thé nghe dugc

am do vat phat ra.

B. Vat ¢ thé ran, thé 1ong hay thé khi déu co thé cho am

thanh truyén qua.

C. Cac nha du hanh vi tru trén Mét Trang ciing co thé noi

chuyén tryc tiép véi nhau dugc.

D. Téc do truyén am trong chét ran va chat long nhd hon

t6c do truyén am trong chat khi mét chut.

2. Trong 4 hinh dudi day hinh nao minh hoa so do nguyén

ly may phat dién?

G D

Il. Loai cau hdi lua chon mét dap an (mdi cau 3 diém, tét
c4 18 diém)

3. Trong céc cau sau day, cau nao ding?

A. Trong hién tuong khiic xa anh sang, goc khuc xa nhat
dinh nhé hon goc toi.

B. Tac dung cta thau kinh 16i 1a hoi tu &nh sang nén anh cua
vat qua thau kinh 16i néi chung la co kich thuéc nho hon vat.
C. B4t ké vat cach xa hay gan guong phang, kich thudc anh
ciing khong thay doi so voi vat.

D. Guong l6m lam cho anh sang bi phan ki, con guong 16i
thi co tac dung hoi tu.

4. Trén hinh 1, trong luong cla can 16 xo, cia day nhd cung
véi luc ma sat déu khong dang ké, trong lugng cua vat
P = 1N thi 6 chi trén can A va B lan luot la
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A. 1N, 0 B. 0, IN

C. 2N, IN D. 1N, IN.

BEEIRE

Hinh 1 |
5. Trén Hinh 2, hai qua cau nhd co khoi luong la m, va m,
nam yén trén mot chiéc xe con co mat ngoai nhan dang
chuyén dong thang déu. (Gia thiét xe dai vo han va bé qua
luc can). Néu dot nhién xe dung lai thi hai qua cau sé
A. nhat dinh va cham
voi nhau. e
B. nhat dinh khong va
cham voi nhau.

m,

C. néu m, < m, thi

chung nhat dinh va

cham voi nhau. Hinh 2 |
D. Khong thé xac dinh chung cé va cham hay khong.

6. O so d6 mach dién Hinh 3, khi dong cong tac dién S théy
den dién L khong sang. Biét day toc den khong dut. Mot
ban da dung bat thi dién do hai dau day C, D néi vai dén
déu thay dén né ong cua but thu sang. Lai ding but thu

dién kiém tra hai day nguén A B
va B. Ben né ong tai diém A
phat sang con tai diém B E] B

khong phat sang. Két luan
nao sau day la dung?

A. Day nong va day lanh
doan mach.

B. Pen L doan mach.

C. Doan day AC co cho dut.
D. DPoan day DB cd cho dut.
7. Mot truong hoc ¢ 4 cua Ién: dong, nam, tay, bé'}c. Sau budi
hoc, tat ca cac clia déu phai dong lai. Sau méi budi hoc,
trudng ban bdo vé nha truong dong cua phia nam. Sau do,
anh ta phai di dén cac cua con lai dé kiém tra va nhac nhd
nhan vién truc dong cua. D6 la mét cong viéc vat va. Co mot
mach dién gilp trudng ban bao vé kiém tra viéc dong cua.
Neéu bong dén & clia nao con sang thi clia do chua dong cua.
So dé mach dién phu hop voi cong viéc noi trén la :

—" lb—"
-—(—w—v"
Cira dong Cira dong
Cira tay Cira tay
Cira bac Cira bac
A B
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h—"— Ci—"—
E_—
Cira dong Cira dong
Cira tay Cira tay
Cira bac Cira bac
s D

8. Mot vat co trong luong 100N, luc Acsimet toi da tac dung
lén vat khi vat chim hoan toan trong nudc

A. nhét dinh nhd hon 100N B. nhat dinh I6n hon 100N
B. nhat dinh bang 100N D. ¢6 thé I6n hon 100N.
Ill. Loai cau hoi dién ché tréng (mot cu, 6 diém)

9. Trén Hinh 4 1a mot con voi, khoi luong 6.10° kg, dién tich
moi ban chan Ila

600cm?. Trong luc cla

no la ........... N. ap
suat cua con voi lén mat
dat la ... Pa. Néu

con voi bat dau di thi ap
luc cua no lén dat
S€......... (chon  dién
‘tang”, “giam” hoac
*khong d&i"), (1dy g = 10N/kg). Hinhd
IV. Loai cau hi thuc nghiém (toan bd cau héi Ién 7 diém)
10. Ban Minh tién hanh thi nghiém “do cong suat bong dén
dién”. Ban c6 ngudn acquy 6V, am pe ké (0 - 0,6A; 0 - 3A),
von ké (0 - 3V; 0 — 15V); +
bién trd con truot (50Q;
1,5A) va day néi du dung.
Hiéu dién thé dinh muc cua
bong den la 2,5V. Khi den
phat sang binh thuong, dién
trd bong den la 7Q.

i
]
I
|
I
I
1
|
1
]
i
1
1
¥
I
¢
i
)
)
i
'
I
]
i
]
1
[
|
|
1
|
1
4

e L S ———

S......... A BHinh 5 |
(1) Dé phu hop thi nghiém, ban Minh phai chon thang do
trén ampe ké 1a .............. vavonkéla...........
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(2) Ban Minh mac mach dién theo so d6 nhu Hinh 5. Ban
hay vé cac day ndi cac dung cu trén hinh co khung la duong
nét dut theo so do.

(3)Néu sau khi dong mach, dén khong sang, am pe ké chi
s6 0, von ké chi 6V thi nguyén nhan cla su c6 nay co kha
nangla........ Va ... (chon dién cac lya chon dudi day):
A.bong dén doan mach

B.day toc dén bi dut

C.tiép xuc noi dat bong den khong tot

D.ndi nguoc dau am, dau duong clia am pe ké

E.tiép xuc cua bién trd voi cac dau néi khong tot.

(4)Sau khi khac phuc xong su ¢6, Minh diéu chinh bién tré
va do 3 Ian, thu dugc bang s0 liéu dudi day:

| an do 1 2 3
ieu dien the U(V) 2.0 25 2.8
ong dien /(A) 0,30 0,36 0,38

Can su so liéu thuc nghiém trén, tinh dugc cong suat dinh
muc cta bong déen la ......\W.

V. Loai cau héi phan tich va tinh toan (tat ca cac cau hoi
16n Ia 20 diém)

11.(7diém) Chinh quyén thanh phé Hang chau da dau tu
cac cong trinh dan sinh, cai tao cac khu dan cu 6 chuot.
Trong thi cong, mét cong nhan xay dung dung hé rong roc
nang thung vat liéu xay dung co trong luong 200 N, rong
roc dong co trong lugng 20 N, bo
qua ma sat va trong luong day.
Néu nguoi cong nhan nang déu
vat lén cao 2 m trong thai gian 5
s thi:

(1) Cong co ich cua nguoi cong
nhan kéorongroc la ....... J

(2) Luc keo day cua nguoi cong
nhanla ......... N; Cong suat cua
rongrocla .......... W.

(3)Hiéu suat cla to hop rong roc la ...

12.(5diém) Nguyén nhan chu yéu lam mét cai can khong
chinh xac la do don can hai bén trai va phai khong bang
nhau. D& giam thiéu sai s khi do khéi lugng vat, trong
phong thi nghiém nguoi ta thuong dung “phuong phap can
dao”. Pau tién dat vat can lén dia bén phai, dat qua can lén
dia bén trai cho thang bang. Tong khoi lugng qua can dia
trai la m,. Sau do dat vat can Ién dia trai, cho qua can sang
dia phai va lay thang bang. Tong khai luong qua can trén
dia phai la m,. Chung minh rang khéi lugng vat thé Ia:

m=./m.m,

13.(8 diém) Hinh 7 la so d6 nguyén i mach dién cla hop

16

diéu chinh nhiét dé lam viéc ¢ vung nhiét dé hang chuc do.
Trong hdp, dién tré R, = 5k, R, la dién tré phu thudc vao
nhiét d. Su phu thudc nay thé hién trén Hinh 8. Hiéu dién
thé cua nguon la 12V. Khi hiéu dién thé gita a,b la U, nhé
hon 2V thi cong tac S thong mach, dong dién qua day nhiét
dién trd lam no téa nhiét nén nhiét do clia may diéu chinh
tang; khi U, tang dén 4V thi cong tac S ngat mach, su tang
nhiét sé ngung lai.

It
.

ao—f%—"l-,-&—

| §
t
]

/

Y
Hop diéu chinh
hiéu dign thé

Diay nhiér diéa wo

(2)Bang tinh toan, em hay tim pham vi diéu chinh nhiét do
clia hop diéu chinh?

(3)Gia su pham vi diéu chinh nhiét do nhu cau hoi (2) bi thu
hep mét chat ma cong nang diéu chinh nhiét do cua hop
diéu tiét va dién trd nhay cam nhiét khong thay doi thi can
phai lam gi dé sua sai ? (Xem dép 4n trang 23) o
GIAI DE KY TRUGC (Tiép theo trang 14)

Nén ta co:

ac Y a Y
AB’ -( ] =AC> —(—-——J
atc a+c
& (a+e)c’ -a’c® =(a+c)’b’ -a'

S dla-c)=b"-c")Na+c)

Céc ban c6 loi gidi dung: Tran Quang Khanh, 16p 11TN2, THPT
Téang Bat Ho, Binh Binh; Lé Huynh Qudc Huy, I6p 10 Toan, THPT
chuyén Luong Thé Vinh, Déng Nai; Pham Van Hanh, 16p 8A, THCS
Viét — An, Ha Néi; Tran V6 Hoang, I6p 12 Toan 1, THPT chuyén Ha
Tinh; Nguyén Tién Chuang, 16p 10 Toan 2, THPT chuyén Lé Hong
Phong, Nam Binh; Nguyén Ngoc Minh, 16p 10A2, THPT Théi Hoa,
Virong Nhat Quén, 16p 10A1, THPT chuyén PH Vinh, Nghé An; Vi
Thanh Hiéu, 16p 9C, THCS Vinh Tuong.
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GIUP BAN ON THI DAl HOC

DAO DONG VA SONG CO

Cau 1. Mot vat dao dong diéu hoa co co nang béng
0,5.107 . Téc dd trung binh cua vat trong mét chu ky dao
dong bang 20cm/s. Lay 7* =10, khéi luong cua vat bang
A. 100g B. 200g C. 50g D. 75¢

Cau 2. Mot con lac gom 10 xo nhe ¢6 vét nhé dao dong diéu
hoa theo phuong ngang. Chon méc thé nang va goc toa do
0 vi tri can bang ctia vat. Biét do Ion gia téc cuc dai cua vat
bang 6,4 m / s* va khi dong nang bang thé nang thi do lon
van toc cla vat bang 0,42 m/s. Tai thoi diém ban dau
vat o li do bang mot nta bién do va dang chuyén dong
theo chiéu am truc toa dg. Phuong trinh dao déng clia con
lac la

A. x=lOcos(8t+§Jcm B. x:8cos(101+§]cm

C: x= !0('05( 8r— %Jcm D. x= 8(:05( 107 —%Jcm

Cau 3. Mot song am tan s6 1200Hz truyén trong thép. Néu
dao dong tai hai diém gan nhau nhét trén cung mét phuong
truyén song léch pha nhau 1,57 cach nhau 3 m  thi toc do
truyén cua song bang

A.2400m/s. B.1800m/s. C.4000m/s.  D.4800m/s.
Céu 4. M6t con lac gém 10 xo nhe (d6 ciing k) va mot vat
nho (khdi lugng m) dao dong diéu hoa. Trong khoang tho
gian Ar no thuc hién duoc 40 dao dong toan phan. Néu cat
lay mot phan tu 16 xo réi nGi véi vat va kich thich dé no dao
dong diéu hoa thi cling trong khoang thai gian Ar do, s6 dao
dong toan phan no thuc hién duoc bang

A. 10. B. 20. C. 80. D. 160.

Cau 5. 0 bé mat mét chat Iong co hai nguén phét song két
hop §, va S, cach nhau 21 cm, dao dong cung phuong,
cung chu ky bang 0,025s, cung bién do va déng pha nhau.
Téc do truyén song trén mat chét Iong 1a 80 cm/s. SG diém
dao dong vai bién do cuc dai trén doan thang .S, la
A.19. B. 20. C.21. D.22.

Céu 6. Mot con lac goém 10 xo nhe, do cing k = 36N / m
va vat nho c6 khéi lugng m. Biét thé nang cua con lac bién
thién dieu hoa theo thoi gian vai tan s6 6 Hz. Lay 7° = 10
. Khai lugng cua vat la

A.50g. B. 75¢. C.100g. D. 200g.

Cau 7. Mot vat nho khéi lugng m duoc treo vao mét 16 xo
khéi luong khong dang ke, do cung & = 32N / m. Kich thich
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dé con lac dao dong diéu hoa véi gia toc cuc dai bang
16m / 5> va co nang bang 0,16J. Bién do dao dong A va
khdi luong m Ian luot la
A. 5.cm; 100g B. 5 cm; 200g
C. 10cm; 100g. D. 10cm; 200g
Cau 8. Hai dao dong diéu hoa cung phuong ciing tan sé:

x, =6cos wt-= | em va x, =6cos a)t+§£ cm
4 12)
Bi€u thuc cla dao déng téng hop la:
A x :6cos(a)t —%] cm B.x= 6\/5605(0)1—%J cm
r n
C.x= 66‘05[60! +E] cm D, x= 6\/5(:05[0)1 +E] cm
Cau 9. Mét 16 xo nhe do cung k, co chiéu dai tu nhién (khi

chua bi bién dang) la /,, mét ddu duoc gan vao diém treo
¢6 dinh, dau tu do con lai treo mot vat nhé khéi luong m.

- Gia t6c roi tu do tai noi treo con lac la g. Chiéu dai cta Io

X0 khi vat & vi tri can bang la /. Kéo vat xuéng dudi vi tri can
bang mot doan nho a roi tha ra thi vat dao déng diéu hoa.
Tén s6 dao dong ctia con lac bang:

g B 27 f+a=1L
1+a—!'(l g
1=, D. 21 11—10

g mg

Cau 10. Mot vat dao dong diéu hoa véi bien do A = 10 cm
vachuky T=0,2's. Téc do trung binh on nhét cta vat trong

A 27

C. 2n

théi gian bang A7 = %S a

A. 1,5 m/s B.1,3m/is  C.212mls D.2,6m/s
Cau 11. Trong chuyén dong dao dong diéu hoa ctia mot vat
thi tap hop ba dai luong sau day khdng thay déi theo théi gian:
A. gia toc; luc; nang lugng toan phén

B. bién do; tan s6 gac; gia téc

C. bién do; tan s6 goc; nang lugng toan phan

D. gia toc; tan s6 goc; luc
Cau 12. Hinh vé sau
biéu dién su phu
thudc cua li dé u vao
thoi gian t cua hai
dao dong diéu hoa.

Do léch pha giua hai
dao dong do bang

AV/A\VE

B. gj—'[-rad D. 3—7[ rad

5

—

A {:—.rad C. mrad
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Cau 13. Mot song ngang truyen tu trai sang phai trén mot
soi day. Li do u cua cac diém cua day tai mot thoi diém nao
dé nhu hinh vé sau. Hudng chuyén dong clia cac diém P va
Q tai thai diém do lan
luot la:

A.di xuong; di xuéng u
B. di xudng; di lén

Huong truyén séng —

\
C.di lén; di xuéng \/) ¥
D.di lén; di 1én

Cau 14. Mot nguén am O, phat song am theo moi phuong
nhu nhau. Khodng cach tu M dén ngudn bang mot phan
mudi tu N dén nguén. Néu mic cuong do am tai N la 40dB
thi tai M sé bang

A.40 dB B.10dB C.400 dB D. 60 dB.
Cau 15. Cho phuong trinh mé ta song dung

y=10s m( % )cos (157t )cm véix vay do bang centimét,

t do bang giay. Khoang cach ti mét nit qua 5 bung song
dén mét nut khac la:
A.40cm B.20cm

C. 30cm D. 48cm

PAP AN VA GOI Y

Cau1.PapanA

Goi y: Téc do trung binh cla vat trong mot chu ky:

Tz:ﬁ (1). Co nang dao dong cua
T

Lo, ] ZA P
W=;mwA —Em4x2(?] (2). Tu (1) va (2) suy ra:

—

vat bang:

8E__ 0.1kg =100g.
v

m=

Cau2.PapanA
Goiy: Ta co, gia toc cyc dai cua con lac:
Khi dong nang bang thé nang thi

2 2 42
LMV MO A quge 2 = AR (2).

2
Chia tung vé (2) cho (1) tim dugc:

a, = Aw’ (1).
2W, = W

2v° \
A="—=0,1m=10cm va w=
a

m

£J~'1‘-=81"«f1'd/s.
A

]

/ :
:

a |

AR
thi su tuong tu gida dao dong diéu !

hoa va chuyén dong tron déu, M

18

Tu diéu kién ban ddu dé dang
tim duoc pha ban dau bang

-’33 (t6t nhét fa dung hinh vé biéu

X"

nhu hinh bén. Luu y & day diém M’ ing véi vat chuyén dong
theo chiéu duong truc toa do). Vi vay dap an la A.
Cau3.PapanD

Gai §: Do léch pha gia hai diém trén cung phuong truyén

song la: A(p—%Ad 2nf Ad

v

2 f.Ad

Suyra v= =4800 m/s .

Caud.PapanC
Goai y: o clng k' ctia phan 16 xo con lai bang 4 lan do
cting k cuia ca 10 xo lic dau.Ta co:

A k
nl——t—zﬂ\/:—-ﬁlo
T 2m\m
va h, = Ar éi\/gﬂﬁ\jzzn,:so
T' 2n\m 2 \m

Caub.PapanC

Ggi y: Dé dang tinh duoc budc song bang A=2cm. Kihiéu
X |a khoang cach tir diém M dén nguon S,. Nhing diém dao
dong voi bién do cuc dai trén doan S S, lhoa man diéu kién:

x=(1-x)=2x-1=kA —)0<x=%+k%<l

Gidiratimduoc k=0, £/,.,+10.

Luu y: Co thé nhan xét nhu sau dé di dén két qua nhanh
hon. Trén doan S,S, ta c6 hai song cung bién do, cung tan
s0 truyén nguoc chleu nhau nén tao ra song dung. Khoang
cach gitia hai bung song (diém dao dong vai bién do cuc
dai) lién tiép bang Ax=A4/2 . Diém chinh gita S,S, la
mét bung song. S6 bung song moi ben la

im££ _,-n,f_ =10 4 day kih t(a) chi phé
e ) , G day ki hiéu int(a) chi phép
ldy phan nguyén cUa a. S6 diém dao dong voi bién do cuc
/
daitrenS,S,séla N =1+2xint{1——~2—]=21_
Ax
Trong thuc té c6 thé nham ra két qua nay ma khong phai
dat but tinh.
Cau6.PapanC

Ggi y: Tan s bién thién theo thoi gian cua thé nang (va
dong nang) bang hai lan tan sé dao dong ctia con lac.

> f=3Hz .Matkhac

1 [k k
-_ —_ m:———-—=0,lk =100g.
/=2 \m an’f* ¢ .

Cau7.PapanD
Gdiy: Ap dung cac cong thuc tinh co nang va gia toc cuc
dai cla vat:
2
M (1) va g, =0’ =54 )

W_ (1) va am:wA:
2 m
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Cau 8. bapanC
Gai y: Nén su dung gian do vecto (nguor doc tu ve):
X, =>4 x, 54, x=x,+x, > A=A +A4,vachuy:

A,’ =
A, va A, bang dé léch pha clia hai dao dong thanh phén

_sn_(_m)_2n
12 4 3

Pha ban dau cta dao dong tong hop
T _ St mw omw
P, o e

312 3 12
Cau 9. Pap an C
Goi y: Tai VICB ta ¢6 mg=k(I-1,).
-1

f T*——?. =
/- ! g

Cau 10. Pap an: D

Goi y: Toc do trung
binh trong khoang thoi
gian Ar 16n nhat khi
guang duong vat di
duoc trong khoang thoi
gian do lon nhat. Vi
van téc cua vat dao
dong diéu hoa tang Ién
khi vat di dén VTCB, nén trong cung mét khoang thai gian
(Ar<T/2 ) thiquang dudng di dugc Ion nhét phéi chua
VTCB la trung diém. S dung phuong phap vécto quay.
Trong thoi gian T/3 vécto quay quay dugc goc bang

AO = wAt = ﬂ E = 2—” Tu do dua vao hinh vé ta tinh
T

3 3
duoc quang duong 16n nhat a As, =10v3 cm =0,1V3 em

2J:(n:-m va goc giua hai vecto thanh phan

Suy ra

M M,

Tu do: v, =
At

Cau11. Pap an: C
Cau13. bapan: C

Céau12. Bap an: A
Cau 14. Pap an: D

Ggi y: Muc cuong do am tai diém N [a
I, c P

L.=10lg—2X = —-=40(dB ) trongdo ¢ = 3
A g 2 " (dB ) trong d6 ¢ e

voi P la cong suat nang luong am phat ra ti nguén (cuong
d6 am ;:4_”,). Muc cuong do am tai diém M la
o

Lu =

¢ = lO!g{ IOOL;]z 40+20=60(dB)
"ot Ny '
Cau 15. Pap an: B
Gai y: Dé dang tinh dugc budc song bang A = 8cm. Khoang
cach can tim bang 5 1an ntia budc song tic bang 20 cm.

To6 Ba (bién soan)
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- GIUP BAN ON TAP

ON TAP CHUONG I,VAT LY LOP 10
(DONG HOC CHAT DIEM)

PHAN 1. CAU HOI TRAC NGHIEM

Cau 1. Trong nhing dém he dep trdi, ta ngam Mat Trang qua
nhing dam may va thdy Mat Trang chuyén dong con nhiing
dam may thi dung yén. Khi do ta da lay vat lam méc la

A. mat dat. B. Mat Trang.

C. dam may. D. truc quay cta Trai Dat.

Cau 2. Trong truong hop nao sau day do I6n cla véc to do

doi cua vat trong mét khoang thoi gian bang quang duang
chuyén dong cua no trong cung khoang thoi gian noi trén?

A. Chuyén dong tron ctia mt diém trén mép canh quat tran.
B. Chuyén dong roi thang dung ctia mot vién bi.

C. Chuyén dong ném Ién réi lai roi xuéng ctia mét qua bong.
D. Chuyén dong cla giot nudc duoc phun ra tu mot voi
phun nam ngang.

Cau 3. Trong chuyén dong thang déu cla mot chat diém,
dai lugng nao sau day tang theo thoi gian?

A. Toa do. B. Van toc tuc thoi.

C. Gia téc. D. Quang duong chuyén déng.
Cau 4. Tu mét dinh thap nguai ta tha roi hai vién bi A, B. Bi
A dugc tha roi trude bi B. Sau khi tha roi hai bi va truac khi
hai bi cham dat, chuyén ddng ctia bi A so véi bi B Ia

A. chuyén dong thang déu.

B. chuyén déng thang nhanh dén déu.

C. chuyén dong thang cham dén déu.

D. dung yén.

Céu 5. Mot chat diém chuyén dong trong mét phang xOy, vi
tri clia chat diém dugc xac dinh bdi cac toa do x = 5 + 2t

(m,s); y = 3 + 2t + A(m,s). Chuyén dong clia chat diém la
chuyén déng

A. thang déu. B. thang nhanh dén déu.
C. cong nhanh dan déu. D. cong nhanh dan.

Cau 6. Tai mét noi bén bo vyc sau, mét nguoi tha roi mot
vién da xubng vuc, sau thoi gian 2s thi nguoi do nghe thay
tiéng vién da va vao day vuc. Coi chuyén dong roi cua vién
da la roi tu do, lay g = 10m / 5% toc do am trong khong khi
la 340 m/s. Do sau cua day vuc la

A. 19m. B. 340m. C. 680m. D. 20m.
Cau 7. Tu mot dinh thap, hai vat nho dugc ném déng thoi
theo phuong ngang voi cung do 16n van tc v = 20m/s,

19



VAT LY & TUGHI TRE

nhung nguoc huéng nhau. Ldy g = 10m / s*. Véc to van toc
clia hai vat sé vuéng goc voi nhau sau khi ném mét khoang
thoi gian bang

& 15 B. 2s. C.3s D. 4s.

Cau 8. Mot dia mai dang quay déu vai téc do goc 600
vong/phut thi bi ham va dung lai sau 20s ké tu khi bat dau
ham. S6 vong ma dia da quay dugc ké tu khi bat dau ham
dén khi dung han la

A. 100 vong. B. 200 vong. C. 300 vong. D. 1200 vong.

Cau 9. Mot banh xe ¢ duong kinh 60 cm dang quay déu
quanh truc di qua tam banh xe va vuong goc voi mat phang
banh xe vai toc do goc 300 vong/ phut Trong hé quy chiéu
gan voi banh xe, gia toc cua mot diém trén mep banh xe co
dé 1on bang

A 474m/s*>. B.94,7 m/s:. C.3,77 m/s’. D.0m/s.
Cau 10. Tu mat dat, mot khinh khi cau bay thang ding lén
trén, khong van téc ban dau voi gia toc 0,5 m/s®. Khi lén toi
do cao 100m, tus khinh khi cau ngudi ta tha roi mot vat nho.
Lay g = 10m/s. Thoi gian ké tu luc khinh khi cau bat dau
bay Ién dén khi vat nhd cham dét la

A. 5,6s. B. 25,6s. C. 4,5s. D. 24,5s.

PHAN II. TU LUAN

Cau 11. Hai chét diém A, B chuyén dong thang déu trén
mot mat phang, vecto van téc cta ching hop voi nhau mot
goc 60", do lon lan luct la 40 cm/s va 50 cm/s. Ban dau
ching cach giao diém nhung khoang lan lugt bang 60 cm
va 30 cm va dang chuyén dong huéng vé phia giao diém.
Xac dinh thoi diém ma chang gan nhau nhat.

Cau 12. Trong chuyén dong quay cia cac kim dong ho,
khoang thoi gian ngan nhét dé kim phut duoi kip kim gio 1
bao nhiéu khi chon méc thoi gian vao luc

a) 9 gio 00 phut? b) 6 gio 15 phut?

Cau 13. Mot xe chuyén dong thang nhanh dan déu, thoi
gian xe di trén hai doan duong lién tiép bang nhau va bang
10 m lan luot Ia 1,5 s va 1,2 s. Hay tinh gia téc cta xe.
Cau 14. Mét 6 to con béat dau chuyén dong thang nhanh
dan déu vai gia toc 1,5 m/s?, dung lic do c6 mét 6 to tai
chuyén dong cung chiéu vuot qua né voi toc do 36 km/h va
gia toc 0,5 m/s*. Sau 10s thi hai xe gidm gia t6c xudng con
0.2 m/s>va 0,1 m/s%. Hoi khi 6 16 con dudi kip 6 10 tai thi toc
do cta mdi xe la bao nhiéu?

Cau 15. Tu mét dinh thap nguoi ta ném mot vat thang dung
lén trén voi toc do 5m/s. Mat giay sau 6 mt tang thap thap
hon 10 m nguoi ta tha roi mot vat khac. Hoi sau bao lau ké
tu khi ném vat thi nhat thi hai vat co cung do cao. Ldy g =
10 m/s?, gia thiét rang thap du cao dé hai vat co cung do
cao truoc khi cham dat.

20

PAP AN VA HUONG DAN GIAI
PHAN I. CAU HOI TRAC NGHIEM

Cau | TT2T3T4 (5678010
Phuang an chon C/|B|D|A|D|A[B]A|D]|B

PHAN II. TU LUAN
Cau 11. Khoang cach giiia hai chat diém tai thoi diém t la

L = (60 -401)* +(30-50)" = 2(60 - 40r)(30 - 50¢).cos 60° (cm)

1,:10\/3(712—12”9) (cm) £ khit= g (s).

Cau 12. Kim gio quay mot vong hét 12h, kim phut quay mot
vong hét 1h.

a) vag luc 9h0O thi kim gio va kim phut hop véi nhau mot
goc > (rad), kim gio & phia sau kim phut. Sau khoang thoi

gian t (ngan nhét) dé hai kim trung nhau thi t phai thoa man

In 2w 2

2n .
phuong tnnh—21+7_—l—.r > t=] h = 49phut5s.

b) Vao lic 6h15 kim gio va kim phut hgp voi nhau mot goc

2 24

thoi gian t (ngan nhét) dé hai kim trung nhau thi t phai thoa
man phuong trinh

2 m mw 2¢

—_ ="t t=
12 2 24 1
Cau 13. Theo bai ra ta co hé phuong trinh:
{ . 1,540,5.a.1,5 =10

(v, +a.1,5).1,2+0,5.a.1,2> =10

T T
. +—] (rad), kim phit ¢ phia sau kim gio. Sau khoang

13 1 = 17phit 4ds.
44

Giai hé phuong trinh ta dugc gia toc a = -!g =~1,23 (m/s?).

Cau 14. Gia thiét rang hai xe gap nhau trudc khi gidm gia toc.
Ta c6 phuong trinh 0,5.1,5t2 = 10.t + 0,5.05.t2 <> t=20s.
Thay rang t > 10 s (khong thod man).

Hai xe gap nhau sau khi giam gia t6c. Ta co phuong trinh
0,5.1,5.10° +1,5.10.(—10)+0,5.0,2.(/ = 10)°
=10.1040,5.0,5.10° + (104 0,5.10).(t = 10)+0,5.0,1.( - 10)*

Giai phuong trinh ta duoc t= 10 + 10410 (s) = 41,62 (s).
Khi do, van toc cua 6to con va 6to tai lan luct la 76,7 km/h
va 65,4km/h.

Cau 15. Khi hai vat co cung dé cao ta co phuong trinh
-5.1+0,5gt2=10 + 0,5g(t - 1)*

Giai phuong trinh ta dugc t = 3s.
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ON TAP CHUONG | LOP 11
(DIEN TICH - DIEN TRUONG)

PHAN I. CAU HOI TRAC NGHIEM

Cau 1. Phat biéu nao sau day khéng dung ?

Do lon cua luc tuong tac gita hai dién tich diém

A. i 1é thuan vai tich do 16n cla hai dién tich diém do.

B. ti Ié thuan vai binh phuong khoang cach gita chung.

C. ti 1é nghich vai binh phuong khoang cach gida chung.
D. phu thugc vao do lon va khoang cach gidia chang.

Cau 2. Khi cho qua cau kim loai A nhiém dién duong tiép
xuc voi qua cau kim loai B trung hoa dién thi qua cau B sé b
A. nhiém dién duong vi mot s6 électron dich chuyén tu qua
cau B sang qua cau A.

B. nhiém dién duong vi mét s6 ion duong dich chuyén tu
qua cau A sang qua cau B.

C. nhiém dién am vi dién tich &m & qua cdu B nhiéu hon
dién tich am ¢ qua cau A.

D. nhiem dién &m vi mot so électron dich chuyén tu qua cau
B sang qua cau A.

Cau 3. Trong nguyeén tu hidré, coi rang électron chuyén
dong tron déu quanh hat nhan véi ban kinh 5,3.10 cm. Biét
dién tich cua électron va proton lan luot la
g, =-1,6.10"(C) va ¢,=+1,6.10"(C). Do Ion

van toc ctia électron khi do gan bang

A.2,19.10° (km/h). B.0,219.10° (km/h).
C.2,19.10° (m/s) D.0,219.10° (m/s).

Cau 4. Mot dién tich diém Q dat tai diém A trong chan
khong, cuong do dién truong tai diém M trong dién truong
co do lon 400 V/m. Cuong do dién truong tai diém N doi
xung voi A qua M ¢c6 dé lon la

A.100 V/m. B.200V/m. C.400V/m. D.1600 V/m.
Cau 5. Mot qua cau ban kinh R = 10 cm, duoc tich dién déu,
tong dién tich bang + 3 nC. Cuang do dién truong tai mot
diém cach tam cau 5 cm co dg 16n bang

A.0,135V/m. B.0,27 V/m. C.2700 V/m. D.1350 V/m.
Cau 6. Mot qua cau kim loai ban kinh 5 cm, dugc tich
dien-2 nC, dat trong khéng khi. Dién thé cta dién truong tai
mot diém cach tam cau mét khoang 3 cm béng

A.0 B. 600 V. C. 360 V. D.-360 V.

Cau 7. Mot qua cau kim loai ban kinh 5 cm, dugc tich dién
+5nC, dat trong khong khi. Cong can thiét dé dua mét dién
tich diém 2 pC tu diém M cach tam cau mét khoang 10 cm
ra vo cung bang
A.18nJ. B.0,9nd.

C.-18nd. D.-09nJ.
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Cau 8. Mot tu dién phang gém hai ban co dién tich khong
doi, khoang cach gilia hai ban tu dién co thé thay déi duoc.
Nguoi ta mac tu dién vao mot nguon dién, sau dé ngat tu
dién ra khdi nguon dién dé. Néu dua hai ban tu dién ra xa
nhau nhau thi
A. dién tich ctia tu dién khong di, hiéu dién thé gida hai
ban tu dién tang.
B. dién tich cua tu dién khong ddi, hiéu dién thé gida hai
ban tu dién giam.
C. dién tich cua tu dién tang, hiéu dién thé gia hai ban tu
khong di.
D. dién tich cta tu dién giam, hiéu dién thé giGa hai ban tu
dién khong doi.
Cau 9. Co mot so tu dién cung loai 5 nF. Mac chung thanh
bo tu dién. Mudn co mét bo tu dién voi dién dung 12,5 nF
thi bo tu dién co it nhat
A.6tudién. B.5tudién. C.4tudién. D.3ty dien.
Céu 10. Mot tu dién phang gém hai ban c6 dién tich khong

~ d6i, khoang cach gitia hai ban tu dién co thé thay déi dugc.

Nguoi ta méc tu dién vao mét nguén dién, sau do ngat tu
dién ra khoi nguon dién do. Ta tang khoang céch gita hai
ban cuc cla tu dién Ién hai lan, khi do mat do nang luong
dién truong trong tu dién
A. khong déi.
C. giam di 2 lan.
PHAN Il. TY LUAN
Céau 11. Ba dién tich diém ¢, = + 40 nC, ¢, = - 40nC, ¢, =
+ 50 nC dat trong khong khi tai ba dinh clia mét tam giac
déu, canh a = 10 cm. Hay xac dinh vécto luc dién do hai
dién tich ¢, va g, tac dung Ién dién tich g,.
Cau 12. Qua cau ban kinh R = 10 c¢m, tich dién déu voi mat
do dién tich khéi p =+2uC/m’, dat trong chan khong.
Bén ngoai qua cau co dién tich diém q = - 5 nC, dat tai diém
M cach mat cau mét khoang d = 20 cm. Hay xac dinh luc
tuong tac gita dién tich diém q va qua cau.
Cau 13. Mot électron bay vao mét dién truong déu co cuong
do 1 kV/m voi téc do ban dau 500 km/s. Hay xac dinh téc
do cua électron khi no thuc hién duoc mot do doi 10 cm
trong hai truong hop:
a) Van téc ban dau c6 hudng song song va nguac chiéu
dién truong.
b) Van toc ban dau c6 huong vuong goc vai dién truong.
Cau 14. Cho mach dién gom ba tu dién C,, C,, C, (C, song
song (C, néi tiép C,)). Gila hai cuc cla tu dién C, c6 mot
khoa K. Dién dung cua cac tu dién la
_ Cz '
2

B.tang 1én 2 lan.
D.tang lén 4 lan.

= % =2uF . Bat vao hai dau doan mach mot

2]
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hiéu diénthé U =12 V.

1) Khi khoa K md. Hay tinh:

a)Dién dung va dién tich cua b tu dién.

b) Hiéu dién thé va dién tich trén cac tu dién.

2)Dong khoa K, hay tinh s6 électron chay qua khoa K tu khi
dong K dén khi mach trd lai trang thai can bang dién.

Cau 15. Mot tu dién co dién dung C = 100UF, dugc nap
dién dén hiéu dién thé U = 50 V. Ngat tu dién ra khoi nguon
dién roi cho tu dién phong dién qua mot dién trd R. Hay tinh
nhiét luong toa ra trén dién trd R tu khi tu dién bat dau
phong dién dén khi hiéu dién thé giia hai dau dién trd dat
giati U, =30 V.

PAP AN VA HUGNG DAN GIAI
PHAN 1. CAU HOI TRAC NGHIEM

Cau 112 (3|4 |5]|6 |7 (|89 (|10

Phuong an chon B|A|C|A|D[D|B|A|B|C

PHAN II. TJ LUAN
Cau 11.Gia su 3 dién tich ¢,, ¢,, ¢, dat tai 3 dinh cta tam
giac déu ABC. Luc dién do ¢,, ¢, tac dung lén ¢, co do Ion

Fs= b l4.45] q‘| =1,8103 N (luc day — hudng tu A sang C),
a

Fou= k= | =1,810 N (luc hut — huong tu C sang B).

a

— —

Hai vécto 15 va 2 co do lon bang nhau va hcp voi
nhau mét goc 120°, nén vécto hop luc F = FH - P,g
6 do lon F = 2F ,.cos60° = 1,810° N, co gia di qua C,
song song vai AB va hudng tu A sang B.

Cau 12.Dién tich clia qua cau la

O %nR"_p ~8,3776.10” C.

Luc dién do dién tich diém g va qua cau Q tuong tac voi
nhau la luc hut, c6 do 1on
04

s - ~4,19.10° N.
(R+d)

F=k

Cau 13. a) Cong cda luc dién truong khi électron thuc hién
duoc do doi Ax = 10cm la A = |¢].E.Ax.
Ap dung dinh luat bao toan nang luong suy ra

el.EAx
V= Zm—+va = 6.10° m/s.

e

elE
b) Gia toc clia électron trong dién truong déu la a = o

Goi thoi gian électron thuc hién duoc do doi Ax = 10 cm la

t, khi do t phai thoa man \j( |§£13 ] +(v,t)’ = Axhay la
m,

|€’ E ; 2.2 |
(5; Pave, (Ax)? = 0. Giai phuong trinh tring phuong

taduoct =~ 3,3488.10% s. Toc do cua électron khi do la

2

el E "
V% = 591.10° m/s.

—t
m,

Cau 14. 1) Khi khéa K mo:
a)Bo tu dién bao gom C, song song (C, néi tiép C,). Dién

&G =4,4ufF .
C,+C;

Pién tich cta bé tu dién 1a g = CU = 52,8 (uC).

dungcuabotudiénlaC= C, +

b)Véitudien C,co U, =U=12V, ¢, =C,.U, =24 (uC).
Véi ty dien C,va C, ¢6 ¢, =¢; =C,.U =288 uC.
9,
U, = L =72V, U, =2 =48V.
Suy ra (, C

2 3
2) Khi dong khoa K mach dién trg thanh C, song song C..
Pién tich cla tu dién C, lic nay la ¢, = C,.U = 48uC.

S6 électron chuyén qua khoa K la 92~ 92 = 1 2.10"4(électron).
e

Cau 15.Ap dung dinh luat bao toan nang lugng ta co: nhiét
luong 10 ra trén dién trd chinh bang do gidm nang luong

dién truong trong tu dién va bang %C(UZ —U?) =0,045J.

Nguyén Van Phan (bién soan)

‘&
E‘i’; TIENG ANH VAT LY — ENGLISH FOR PHYSICS

Problem. Two beetles, A and B, hold the ends of a slight-
ly stretched rubber band laid out on a horizontal tabletop.
The initial positions of the beetles are (0; 4/) and (0; -/), as
shown in the diagram. A knot, tied on the band, is initially
located at the origin.

The beetles begin to run simultaneously along the tabletop.

22

Beetle A starts from rest in the +y direction at constant
unknown acceleration a. Beetle B moves at quickly
acquired constant speed v in the +x direction. As the bee-
tles run, the knot on the band passes through a point with
coordinates (2/; /). Find the acceleration of beetle A.

Solution. It is enough to see the trajectory of the beetles,
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using the values of v and a. They are:
¥

"

4

-

Beetie A: x, =0; y, =4/+(1/2)ar*,
Beetle B: x, =vt; y, =-1

The position of the
knot makes the rub-
ber band have two LY
parts with a constant
ratio of lengths, 4:1, .
as in the initial case,
because of the sym-
metry. Therefore, the
position (x; v) of
the knot, as in the
figure, is given by:

X, =x,+(4/5)(x, —x,)=(1/5)(x, +4x, )=(4/5)v '

and:

W= +(I /5)(yu —y,,)= (l/S)(yu "'4)":,):(1“0)“’2
Isolating t and combining x, and y,, we obtain:
1=(5/4)(x,/v) and y, =(5/32)(ax )/ (*)

If the knot passes through the point (2/; /), we obtain the
answer, after some simplifications: a = (8/5)(v* /1)

e e T T p— ]

TU MOI:
* beetle: bo canh cung
* slightly stretched: hai bj kéo gidn
* tabletop: mat ban
* knot: nat
* simultaneously: dong thoi
*is enough to see: chi can xét

* makes the rubber band have two parts: /am cho day
cao su ¢6 hai phén

* ratio of lengths: ty sG chiéu dai
* because of the symmetry: do déi xumg
* isolating: tach riéng ra

SO 96 THANG 8 - 2011

VAT LY & TU I TRE

GIO| THIEU CAC BE THI (figp theo trang6)
DAP AN

. (8diém)1.B 2. C

Il. (18diém)3.C 4D 5B 6D 7.A

lll. (6diém) 9. 6.10%; 2,5.10° khong doi

IV. (7diém)10.

(1) 0-0,6A; 0-3V

(2) Néi nhu so d6 hinh

vé bén

V. (20diém) 11. (7diém)

(1) 440 (2) 80; 96

(3) 91,7%

12. (5diém) Chung minh: khi dat vat vao dia can bén trai va

dat cac qua can vao dia can bén phai cho dén khi thang

bang nhu hinh (1), tu diéu kién can bang ta co:

. mgl, =mgl, (1)

8.D

Khi dat vat vao dia can bén phai va lam tuong tu, ta co:
mgl, =mygl, ()
Chia (1) cho (2) taco : m=m,.m,
L h— h I

1
Fi=mg Fi=m g Frm,g

Fi=mg
(1)

13. (8diém)
(1) 25
(2) Khi hiéu dién thé gida hai dau dién tré R, nhé hon 2V thi

€O su tang nhiét, hiéu dién thé luc do trén R, la
U, =12V =2V =10V Do dé:

(2)

Uy Ug 10V
R, = A =25kQ
‘R S5KQ

Tu hinh 8, véi dién trd R, 1a 252 thi nhiét do 1a 15°C;
Khi higu dién thé giia hai ddu dién trd R, 16n hon 4V thi hiéu
dién thé gia hai dau dién trd R, 1a 12V — 4V = 8V khi d6:

Ur _Us _ 8%
Ry=— T, " ﬂ:_lom
R~ 5kQ

Tu hinh 8, Ung vai R, = 10k€2 thi nhiét do hop diéu chinh la
50°C. Do do pham vi diéu chinh nhiét do 4 tis 15°C dén 50°C.

(3) C0 thé tang dién trd R, hoéc tang hiéu dién thé nguén.
Doan Van Ro (suu tam va gidi thiéu)

23



VAT LY & TUSITRE
TIM HIEU SAU THEM ... (Tiép theo trang 4)

2. Mot qua cau lan
khong truot trén mot
mang cau (H.3).
Trong truong hop nay
ta cing ap dung duoc
cong thuc

]K? = Zr\_/i}\

3. Mot dong xu co
khoét 16 lan khong
truot tréen moét mat
phang nghiéng (H.4).
Truong hop nay ta
khong ap dung duoc
cong thuc

IcY = 2 MK i do a khoi

tam khong trung vi tam O ma quay quanh tam O nén KG
luén thay déi. Thém nia v, khong con song song Voi

Puong can cu

e
™
K

v, Nia. y

4. Mot thanh déng A

chat, dai /, khéi luong

m, duoc gil sao cho [,m

dau A tua vao tuong

Oy, dau B tua trén O \B

san Ox (H.5). Bo qua

ma sat voi san va voi

tuong. Tha tay cho Va __Buong can cu
thanh roi xuéng trong Jy oK

mat phang thang Y PNV
dung Oxy. Trong khi \ .
roi, dau A luén tua NG
vao tuong. Xac dinh TR %
gia toc goc cua thanh v ’
tai thoi diém khi

thanh hop vai san mét goc o.

e

Trong trudng hop nay, ta co thé ap dung duoc cong thuc
- - / A
Iyy= ZMK Lido: KG =5 =const; v, //v; (H.6)

5. Mot thanh dong
nhat dai /, khoi luong
m, duoc dat thang
dung trén mot mat
phang ngang khong
ma sat. Do bi dung
nhe, thanh roi trong
mat phang thang ding, déng thoi ddu dudi truot trén mat
phang ngang. Hay xac dinh gia toc goc tai thoi diém khi
thanh lam v6i mat phang mot goc o (H.7)

Trong truong hop nay ta thdy khong ap dung duoc cong
thic 7,y = > Mx. sy

Li do:

* KG luén thay doi

* q khong song
song vai

x (H8)
5 Mot thanh dong chat dai /, khéi lugng m, dugc giu
nghiéng mot géc o vai mat phang nam ngang khong ma
sat. Mot dau thanh treo vao day, dau kia cham vao mat
phang. Hay xac dinh gia téc goc ctia thanh va phan luc cla
mat phang vao thanh ngay sau khi dot day. (Xem bai 1.27,
Co hoc 2)
DGi voi bai nay ta ap dung cong thuc /.,

G

L
FBTA LA AT L AAL T AL TALTH

=M
Li do : tai thoi diém bat dau tha tay thi V; =0 va w=0

TAI LIEU THAM KHAO

1. Physics. David Morin, 2004
2. Theoritical Mechanics, Murray R.Spiegil, 1967
3. Newtonian Mechanics, A.P.French, 1971

CLB VL&TT 96

KHOI TAM VA CAC BAI TOAN CO
LIEN QUAN

Lan trudc, CLB VLTT da gidi thiéu voi cac ban bai viét
“Chimg minh dinh Iy Pythagore béng vét ly’". Trong bai viét
nay CLB xin dé cap dén mot s6 van dé thu vi khac lién quan
dén khdi tam clia mét vat, va st dung no dé chiing minh

24

mat s6 bai toan. Dau tién xin xét mot cach tinh khéi tam cua
mot s6 vat dac biét.

Ta sé xét mot cach tinh khoi tam cua nda vong tron va nua
tdm phang hinh tron, déi voi bai toan nay ta co thé st dung
tich phan dé tinh, nhung & day xin dua ra mét cach tinh meo
va co thé tong quat ra déi voi mét hinh ré quat bat ki. Tét
nhién cach nay co pham vi ap dung nho nhung lai rat thu vi.
Truoc hét ndi vé mét nia vong tron, ta gia su vong cung va
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dat vong lén mot
mat phang nam
ngang co hé sé ma
sat lon sao cho
vong cd thé chuyén
dong khong truat.
Goi x la khoang
cach tu G dén O. Xét khi vanh léch mét goc & nhd. Chon
tam quay tuc thoi tai cac diém tiép xuc ta thdy momen luc
tac dung Ién vanh la mgxo (do & nhd nén sinc =« )
Mo men nay dung bang momen do phan vanh co goc chan
2cx gay ra (cac phan con lai can bang nhau).

L

*mg

; 20
Tacd: mgxax =—mgR — x=—
T

(1
Tuong tu doi voi mot nua hinh tron, mémen trong luc bang
momen cua phan hinh quat co goc chan 2« gay ra, phan
nay co thé coi la mét tam giac vai khoi tam ¢ cach O mét
2 4R

2a
mgxat =—mg—R > x=—
T 3 n

Ngoai nhiing cach tinh khéi tam clia mét vat nhu st dung
tich phan hay dung nhiing meo nhu cach da ke trén, ta con
¢ thé st dung dinh ly Guydanh gém hai dinh ly sau:
Dinh Iy 1: (Xac dinh khéi tam cua mét dién tich phang)
Theé tich V ma mét mot dién tich phéng quét dugc khi quay
mot vong quanh mét truc ndm trong cung mot mat phang
véi n6 va khong cat no bang tich cua dién tich phang S
nhan véi chu vi dung tron ma khéi tam clia dién tich phang
davera: V=2mxgS. Trong do x; la khoang cach tu khdi
tam vat dén truc quay.
Binh Iy 2: (Xac dinh khéi tam cua mot doan duong cong
phang)
Dién tich S ma mot doan dudng cong phang quét duoc khi
quay mot vong quanh mét truc nam trong cung mot mat
phang vai no va khong cit né bang tich cla chiéu dai
duong cong L nhan vai chu vi dudng tron ma khoi tam cua
duong cong davé ra S = 27Xg.L. Trong do x4 la khoang
cach tu khoi tam vat dén truc quay.
Cach ching minh hai dinh ly Guydanh nay co thé tim thay
trong nhiéu sach vé giai tich, st dung tich phan va cac tinh
chat cua tich phan dé chung minh, con trong bai viét nay ta
sé st dung mot mé hinh Vat Ly dé giai quyét bai toan.
Ma hinh:
Ta xét mot cai 6ng cd dang nhu hinh vé, tiét dién cla ong
co dang bat ki. Xét hai pitton ¢ trong 6ng (nhu hinh vé), mot
pitton duac ¢ dinh lam thanh mét vach ngan con pitton kia
co thé chuyén dong tu do khong ma sat. Gia st ta khoét

khoang §R .Ta cé:

5O 96 THANG 8 - 2011

pitton, do do ta co: W

mot 16 thong khi voi bén
ngoai trén 6ng nhu hinh
vé. Ta sé su dung mo
hinh tudng tuong nay dé
giai quyét bai toan cua
chung ta.

Chung minh dinh ly 1:
Pau tién ta dé hai pitton
cham nhau, sau do ta kéo
cham pitton theo ang
bang mot luc F dat vao khéi tam cua pitton, khi do khoang
trong gitia hai pitton sé la chan khong. Bang cach tinh cong
thyc hién ta co thé giai quyét duoc bai toan nay.

That vay, ta co
duoc cong do
luc F thuc hién
sé bang cong
clia khi quyén
thuc hién trén

\Q\__ Lo thing khi

~Chlakhing
b p=0

=Wp — F.L=pV voi
F=pA (trong do p la ap suat khi

quyén, A I tiét dién pitton va L la quang duong dich chuyén
cua pitton)

Do do: F.2nR = pV, (V4 la thé tich cla Gng, vdi R la
khoang cach tu khoi tam dén tam cua vong tao bai 6ng)
Hay p.A2nR=pV,Suyra: V,=2nRA (dpcm)
Tuong ty ta co thé ,

ching minh dugc
dinh ly tha 2 néu
cho rang tiét dién
cua ong co6 bé day
rat nhd. Ching
minh nay xin danh lai cho ban doc.

Ap dung dinh Iy Guydanh doi véi bai toan vé tim khéi tam
clia nua vanh tron va nua hinh tron ta co duoc:

Tim toa dd khdi tam cta mét nifa dudng tron ban kinh R
Giai. Dién tich quét bdi mét nua dudng tron ban kinh R khi
quay quanh truc la duong kinh di qua hai dau mut ctia no bang

S=(7R)(2m)=4nR: G

Suyral ra= "=
¢

Tim khdi tdm ctiia mét nifa dia tron déng chat ¢ ban
kinh R

Giai: Thé tich tao bdi mot nua dia tron ban kinh R khi quay
quanh tryc dudng kinh ctia no bang:

R’ 4R’

o) 4R

Suy ra: xg= —

V=
= 3T

(Con niia, ky sau dang tiép)
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3] VAT LY & DOI SONG

MAN HINH OLED

Nguyén Xuin Chénh
1. Uu nhudgc diém ctia man hinh LCD
Ky truoc (Vat ly va tudi tré — 6/2011) ta da thay nguyén tac
hoat dong ctia man hinh LCD kiéu ma tran thu dong PM va
kiéu ma tran tich cuc AM.
Thuc ra ¢ man hinh LCD, tinh thé long LC (liquid crystal) chi
lam nhiém vu chan lai hoéc la cho anh sang lot qua khi tac
dung hoac la khong tac dung dién thé Ién hai cuc dién ¢ hali
dau cot tinh thé 16ng. Con ban than anh sang phai la tu bén
ngoai chiéu dén.
Nho ¢6 nhiéu uu diém nhu cé thé diéu khién tinh vi, nhanh,
nhay, it tiéu tén nang luong, man hinh LCD da tré nén pho
bién, duoc ua chuéng trong may chuc nam nay. Tuy nhién
man hinh LCD c6 mot s6 nhugc diém khong khac phuc
duoc, chu yéu la:
- Ban than tinh thé ldng khong phat ra anh sang, trai lai it
nhiéu che bt anh sang tu ngoai dén. Do do, kho lam cho
hinh &nh hién 1én that sang o, that tuong phan.
- Tuong phan & man hinh LCD chi t6i uu khi nhin vao man
hinh theo huéng vuéng goc va giam rat nhanh khi nhin
nghiéng. Ta sé thay & phan sau, man hinh OLED khac phuc
duoc hoan toan hai nhugc diém nay dong thoi co thém
nhiéu uu diém moi.
2. OLED dap (ing t6t nhiéu yéu cau dung lam man hinh
phang,
& bai LED va OLED (Vat ly va tudi tré s6 5/2011) ta da thdy
LED la di6t phat sang (light emitting diode) thuong lam bang
ban dan hop chét AsGa. chli yéu ¢ day la tao ra duoc tiép
xtic p-n, khi tac dung dién thé theo chiéu thuan dién tu va 1o
tréng déu chay vé phia co tiép xuc p-n, chung gap nhau, tai
hop thanh nguyén tu trung hoa va phat ra photon. Ban dan
AsGa duoc chon dé lam LED la vi photon phat ra co budc
song A vao cd song anh sang nhin thay.
Vi higu suat phat sang rat cao, dé diéu khién bang dién,
LED da trd thanh nguon sang vo cung tiét kiém, hiéu qua
dang I&n at nhiéu nguén sang lau nay van dung nhu dén soi
dot, den huynh quang v.v...
Nhung st dung LED lam man hinh gap phai nhiéu han ché.
Tu phién ban dan lam ra hang triéu LED dé roi cat ra lam
thanh hang triéu dén LED rdi rac thi dé, nhung trén mot bé
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mat nhu la man hinh, dong thoi lam hang triéu triéu den LED
nam khit nhau dé méi dén LED trg thanh mot phan tu anh
la rat kho, rat ton kém. Vi vay nguoi ta chuyén sang dung
OLED tuc 1a LED hau co (organic light emitiing diode) dé
lam man hinh.

OLED phat trién duoc la nho cac cong trinh nghién ctu ban
dau vé polyme dan dién. Polyme gom cac chudi dai phan tu
trong dé cacbon C dong vai trd quan trong va thong thuong
la khong dan dién vi khéng co dién tu tu do. Nhung bang
cach cat giam, thay thé mot so lién két trong dai phan tu
polyme, ngudi ta co thé tao ra polyme dan dién loai p hay
loai n, tuong tu nhu pha tap vao ban dan rong dé cé ban dan
loai p hay loai n. Ciing vay, co thé ghép polyme dan dién
kiéu khac nhau lai dé c6 nhiing hién tuong tuong tu nhu ¢
tiép xuc p-n.

Cau tao va nguyén ly hoat dong cua mot OLED dién hinh
dung lam phan ti &nh & man hinh vé & hinh 1.

(e Y
frow SR e
ey = o - RS e A
ey —— - - —— —— -

Ldp din § LOp phit xa

.i ng dign chay tu catot den
andt qua |&p kép chat h(u co,
cdp didn td cho Idp phat va ldy

didn tdr ra khdi 1Gp dén

Dign tur /
Lap dén bi Iy cign tir dd 1oi 16 R 2
tréng, 18 tlﬁng can dign tifd
Iép phat xa dé lap day

= Lo trdng nhay sang Idp phat xa

tai hgp vdi dién tli. Pién tir nhay

= vao |0 trdng phat ra photon anh
sang

Y

Trén tam nhua trong suét co phu I6p dan dién (trong suot)
dung lam anét. Tiép do la hai lop polyme dan dién loai p va
loai n goi la 16p dan va lop phat. Tiép do la lop dan dién
dung lam catot.

Khi néi cuc am vao catét va cuc duong vao andt, co thé

phan tich qua trinh xay ra nhu sau: )
(Xem tiép trang bia 3) &
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) VAT LY DOI SONG

(Tiép theo trang 26)

1. Dong dién tu chay tu catot dén andt thong qua hai lop
polyme dan dién, cung cap dién ti cho Iop phat va kéo dién
tti ra khoi lop dan.

2. Pién tl bi kéo ra khoi I6p dan dé lai & do cac 16 tréng
(mang dién duong). Céac 10 trong nay rét can lay dién ti & [op
phat dé lap day vao cho trd thanh trung hoa.

3. Lo trong nhay sang lop phat va tai hop vai dién tu ¢ day.
Khi dién tli nhay vao 0 tréng nang lugng con thuia gidi thoat
ra dudi dang photon anh sang.

Nhu vay khi tac dung hiéu thé 1én hai cuc ctia OLED, OLED
truc tiép phat ra anh sang. Mau sac clia anh sang phat ra
phu thudc vao loai phan ti htiu co ¢ lop phat. Ngudi ta 6 thé
phti 1én OLED céc 16p hiu co dé co dugc mau theo y mudn.
Pé ché tao den LED thong thuong, phai tao ra dugc céc 1op
tinh thé vai nhing quy trinh nuéi cay rat phtic tap, kho diéu
khién.

& OLED, cac loai vat liéu chinh déu la chat hiu co, dé dang
tao ra cac hinh nhd, tinh vi theo ky thuat in phun. Mat khac
chat hiu co thuong mém mai dé udn cong. Vi vay man hinh
OLED ¢0 loai ¢6 thé cudn lai.

V6i OLED c6 thé lam man hinh kiéu ma tran thu dong
(PMOLED) hoac man hinh kiéu ma tran tich cuc (AMOLED).
0 PMOLED (hinh 2) catét va anot duac in thanh cac dai song
song va vuong goc nhau, moi phan ti anh c¢é 9 phan tu anh
con, phéi hop lai dé phan t anh co mau trung thuc. Viéc
diéu khién cac phan tur anh sang, t6i, c6 mau sac gi la tly
thuéc viéc diéu khién cac xung dién chay theo anét va chay
theo catot.

PMOLED dé ché tao, gia thanh hop ly vi c6 thé san xuat
nhanh theo kiéu in phun. Hinh anh kha sang ro vi anh sang

la do ban than OLED phat ra, nhin nghiéng dén 135° vén
con tuong phan t6t PMOLED tiéu thu it nang luong hon la
PMLCD nhung van can ¢6 nhiéu mach diéu khién & ngoai
nén tiét kiém dién chua la nhiéu.

PMOLED rét thich hop khi duoc dung dé hién thi chi viét,
biéu tugng va dac biét la cho man hinh nhé nhu & dién thoai
di dong.

Man hinh OLED kiéu ma tran tich cuc AM tic la AMOLED
(active matrix organic light emission diode) ngudi ta ché tao
thém cho moi OLED dung lam phan ti &nh mot transito
truong mang méng TFT (thin filn transistor) nhu vé & hinh 3.

Viéc diéu khién dong mé cho ting OLED lam phén tu anh
duoc thuc hién qua transto truong nén rat nhanh chong dut
khoat nho dé chat luong cac hinh &nh dong tot hon han &
PMOLED.

Ciing nho dong ma& bang transito truong nén dién tiéu thu &
AMOLED it han so v6i PMOLED. Véi AMOLED co thé diéu
chinh toc do lam tuoi (refresh rate) thoai mai nén hinh anh
khong nhung sang dep ma con la it bi chdp rung.

AMOLED rat thich hop dung lam man hinh cho may tinh, cho
man hinh man anh rdng, cho dién thoai di dong thé hé mai.
Co thé xem day la thanh tuu cong nghé mai nhat ¢ linh vuc
man hinh phang hién nay.

Riéng vé OLED ngoai (ing dung dé lam man hinh phang con
c6 nhiéu Ung dung rat dac biét nhu lam vai phat sang doi
mau, chiéu sang tu nhién va my thuat, chua co ky thuat
chiéu sang nao co thé so sanh duoc.



COMOT DIEU CUC Kl RO RANG LA: CONG NGHE CUA CHUNG TA DA VUQT QUA KHA NANG
CUA CON NGUOI

(It has become appallingly obvious that our technology has exceeded our humanity)

Albert Einstein

G e KY NAY e
. . ¥ C@ CAU Hél gia dinh €0 hai cc’)ng tac bat den cau
VALLY 3,

Ta da biét cdu thang trong & bat hoac tat den. So

déu co thé
& dau hay cudi cau thang Vay cac ban
P&Y CLUB &m TIE t:: ',lia mo hinh nay chac nhl_e:u nguoi rt\;pn% :taht:)l::: = zen & bon
www.vatlytuoitre.com co thé thiét lap so d6 mach dien cho phep
CLB Vat Iy va Tudi tré xin chao tat ca cdc ban! ) vi tri khac nhau khong?
ey

- - ~ b 4 - - -
PAP AN CAU HOI KY TRUCC @Goéc vul cuoi:
, ‘ ' Landau trong khi dugc hoi vé viéc c6 xem xét Emmy Noether
Ban c6 thé thyc hién bang cach tha ndi da trén mat nuoc va |4 mot nha nir toan hoc I6n hay khong, 6ng néi * toi c6 thé
dun nuéc 6 day coc chang han, khi do nuoc 6 dudi day cOthé  kiém tra xem ba ta la nha toan hoc lon, con viéc ba ta co la
soi, nhung da trén mat nuoc van chua tan. phu nir hay khong, thi toi khong dam chac.”

G101 THIEU SACH HAY

SV Ki oL el eie Lye TRONE VAT L

Cubn sach 1a chuyén du hanh mang cam giac manh, xuyén qua thoi gian, khong gian dé kham pha
xem diéu gi khién cho su song, vil try va moi vat chat hién hiru nhur ngay nay. Nhlmg, ytuong cla cac
tén tudi 16m tir Aristotle — II&!UO’I cha d& dau cua vat li, tac gia quyén Var Ii hoc dau tién cua nhan loai,
dén Dirac — nha vat 1i li thuyét, tac gia Phwong trinh Dirac, duge Giai Nobel nam 1933 — trong tuong
quan cuia boi cinh lich str.

Pong thoi cuon sach I}ély con chira dung rat nhjéll cau hg")i. M <
M@t vai cdu tra 161 s& khien ban ngac nhién, mot so cau khién

ban bi soc, mot s6 khac co thé lam cho ban phai suy nghi... SU kl d‘eu CUB cac

Su ki di¢u cua céac luc trong vt li, bia cimg, in 4 mau,
mdi trang nhu mot poster nghé thut, hip dan va dic sic nhu IUC ‘brong Va‘t Il
mot tai liéu trg giang cho ca gido vién va phu huynh mudn '9 /
tim cach truyén cam himg sang tao toi hoc sinh. . &

11 7. Cudn sach tham chi s& lam cho mot ngudi truong thanh ®
mudn di hoc tré lai. '

Nhitng cuon sach cung phat hanh:

I'dc gia: Richard Ha immond
Nhi xuat ban: Kim l)unb

% Cong ty CP Viin hoa Gido duc Long Minh

Gia bia: 118 000 VND

Sach c6 ban tai website: www.longminh.com.vn, cac nha sach va siéu thj trén toian qudc nhur: Fahasha, Phuong Nam,...

nha sach Long Minh (118B1 Thanh Cong, Ha N¢i - 092. 684. 6464).
Hoic ban cé thé dat mua tai Phong Phat hanh - Toa soan Tap chi Vat li & Tudi-tre.
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