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lor N6r oiu

PhAn m6n Ccy hoc ccj vai trd quan irong trong chucrng trinh Vdt lf phb thdng cria

rdt ci cdc nuoc. O c:ic ki thi VAt li qudc gia cing nhu qudc rd (Olanhpiat) bao gicr cing
c6 m6t biii tAp vb Co hoc. (/ nrnyc ra phAn mdn niy chua dur:c chri f drlng m(r'c vr

khdng day cr io? 12. liay theo ch..rcng rrinh cdi cdch phdn Dao d6ng vi s6ng ccr hoc
duoc day o lc? 12. ddi hor hoc sinh phii 6n lai cdc kidn thfc vE cu hr2c hac o lcrp duoi.

Sdch "Brii tip C<r hoc chon loc" c6 177 bdi t6p vE toiin b6 n6i dung phAn m6:: Ccr

hoc dav o lop 10 vi lop 12. ddnh cho hoc srnh cric ltrp A vd lup chuydn VAt if. tcrp A
cr dd1 tro c:ic krp chon. gbm ciic hoc sinh c6 khd ndng hoc tdt ciic m6n khoa hoc tr
nhidn. ciing c6 thb li lcrp hqc sAu hrm vE 'fo:in L( cria truong phAn ban (ndu c6 ph6n

ban). \hung bdi tAp c5 ddu - li ddnh cho cric lirp chuy-€n. vi nQi dung vucrt ra kh6i
chucrng trinh tlai tri. Vi du roan bo phan 7 (vE Co hec vat ren vi ccr hd), vi phEn 8"

Ciic tdc gri cnng da suu thm drtyc cdc birr t6p Ccr hoc cia cac ki thi qu6c gia. vd

thi chon d6i tuybn hoc sinh Vi€t Nam di thi Olanhpiat Vat li qu6c td (phhn 8).

Chdng t6i hi vong cudn siich nriy se ginp cdc ban gii4o vi0n vi hoc sinh day vd hoc

tdt hcrn phdn m6n Ccr hoc. vd hoan ngh€nh ciic ;i kidn nhAn xdt. phd binh cria cdc ban.

NHA XUAT gAX CIAO OUC:
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1.1. ).{6t ngu}i rnuon cldo thuyEn qua sdng theo hrdne AB vudng
g6c i6'i bd sdng. Ndu r,'An t6c cia thuvbn doi vcri nu6c ld v1 : 3 m/s,
'.'in tdc cUa ddng nudc ddi vdi hc" s,5ns li vz : 1.5 mris vir chiEu rdng
cua s6ns iir s : 4t)0m, thi ngtr}i d6 phAi ch6o thuy'En theo hu(,yne'tao
thinh vcri hrr&ng AB mOt g6c a bing bao nhi6u vd m5t bao nhiOu thcri
gian db tdi bd hOn kia ?

11. Khi dt6 dang chuybn dOng v6'i vAn tdc -5 m/s thi ng,udi nqbi tr.!r€
xe thdy c6c giot lusc mr-ra rcri xudng tEo thlnh nhirng vach lim vdi
phumie thirng dring m6t s6c a : 30o. Tinh vin tdc rcri xuiing ddt c'ria

c5c siot mua.

GiA thi6t ring khi t6i ghn mit ddt, eiot nrdc mrra chuvbn d6ne thing
clins v) clEu ddi v6i d5t.

'13. Hai 6t6 chay tr€n bai du',ing ihann -u^no g6c v6i nhau. Sat-r khi
tip nhau n ngA trr" hai xe ti6p tuc chal' theo hu6rrg ct, xe thfr nhdt
vcri vAu t6c ,40 kmlh cdn xe ihu- hai vrji vdn t6c 30 km1h.

!) Xic dinh vln t6c cua xe thri nhdt ddi v6.i xe thir hai.

l) Xiic dinh khoing c5ch giua hai xe tai thcri dibm I : 2 gid kb t*
iuc chries g4p nhau.

1.4. Hai xe d4p cli thec hai duung vu6ng g6c, xe A di vE hudng TAy
uiri vAn tdc 25 kmih, xe B di vE hu&ng Nam vrii vAn tdc 15 km/h. Lfc
t = 0, A vi B cdn cy e6ch giao dibm cfa hai dulng lhr lucvr lA 2,2 ktr,
vi I km vd tiSn lai vE phia giao clibrn. Tirn thcri dibm rni khoing edch
hai xe : a) nh6 nh5t. b) bdng khcang cdch ban diu.

i.5. MOt chi6c thuy€n bryi i,i bdn .4 ddn B cr c-irrg rnirt bOn bc st)ng,
vcri vdu tiid so vdi nu'ric li vt : 3 kmih. Cirng rn6t ldc mdt canO
chay tu bdn B theo hufng ddn b6n A vdi vAn tdc dt5i v6i nude li
v: : 10 km/h. Trong rhd'i gian thuyEn di ri' A ddn B thi cand kip di



drrqrc '1 thn khoang cich d6 va vB ddn B cirng m6t hic vtli thuvbn. Hiv
rdc Cinh hu6ng vi d6 lfn cia van tcic cia nu<1c s6ng.

1.6. MOt chiJc thuvEn di tir h6n A d6n bdn B cdch A 6 km. rbi trd'
lai A mdt m6t thr)'i gian tbng c0ng li 2h 30 ph. Bidt ring vin tfic crla
nrtlc diii vdi bry song li I knl/h, tinh vAn tdc cria thuvEn trotg nudc
y€n lSng vi thcri gian thuyEn di xu6i, di nerroc ddns.

I.7. C6 hai c:anO lim nhi6ni vq due thu gi8a hai bdn s6ng A vi B
nhu sau : hdng ngay vio hic quv dinh hai cand rdi bdn A vd B chay
ddn gip nhau. trao dbi huu kien cho nhau rbi quay trir lai. Ndu hai
can6 cing rcri tr6n m6t hic thi cand i! A phii di mdt i,5 giri rntli trc-"

vE ddn bdn, cdn can6 cr B phii di mdt 3 gio. H6i mucin chc hai can6
di mit thoi gian b{ng nhau thi can6 o B phii xuSt ph6t mudn hcrn can6
o .A mQt khoing thtii gian bang bao nhi6u ? Bidt ring hai cand co cr)ng
vtn t6c d6i v6i nufc vi nuuc chlv vcyi vdn tdc kh6ng dbi.

(Gqi ! ; giii bdng pirrcmg phdp db thi)

1.8. tuf6t 6t0 dang chuybn d0ng

,1 tr0n mi'rt du'tvns thine vui vAn tdc

-4 
vt : 54 knvh thi c6 m6t hirnh khSch

:,-- ""g'--li, dr'rng cdch 6t6 mdt doan a = 400m

J
;:'
c ut t/ E cach ch;r1 ddn gip dt6. H6i nguni

citl piirii chav r'6'i vin tdc nh6 nhSt

hins ilao nhi€u td theo hutins nio
l'{ir"h ..1.1J d6 g6p cluor dr6 ?

1.9. 'fdu A di theo drrrrng thing At-- vrvi vAn

tdc vr. Ban dlu, tiu B c6ch tau A mdt khoang
AB:1.

Doan AB lim v6i duimg BH vudng g6c vdi
AC mdt g6c tr (H.A.1.2) M6dun vin tdc cira
B li v1.

1) Tiu B phii di theo hu6ng nao db d6n
gap tau A vi sau thcri gian hao lAu thi gEp ?

2) Tim diEu ki0n db hai tlu g4p nhau d' H.
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1.10. Oto A rhrr trcn duong
.A.1, r'r,ii r;in ftic ti : 8 m,'s. Tai
th.cvi diEm hit diu quan :.At rn6t

nquii! ild'ng cr cich dwd'ng mQt

khr-ans d : 20 m va cdch 6t6
arit khrrang i : t60m (H;\.1.3).
\suo'i d'r phrii chay thea hu6'ng

nio dil ddn gap 6t0 v'i chay bao

lau thi g3p ? VAn tde ch4y cria

ttguoiv, - 2mr,t.
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1.11. MQt con thuytn di tr6n s0ng song song

vi c6ch bo (th*ng) 2,5m vti'i v2n tcic kh6ng dbi v1

- lm/s. L.ric di ngang qua di€m A trOn btr mQt

ngud"i tr0n thuvEn muon n6m rnd{. v&t trring m6t

di6m B trOn br! c6ch A m0[ khoeng AB : 5m

(F{;A..1.-1). Vin i6c n6m doi '.'6'i thuvEn ii
vz : 8mis. Hdri phAi n6m theo phuczrg lirn thiirr'h

m6t g(rc bing bao ir.hiiu cldi v<ii :

i) b+ s,ing,

b) tirinh ab cua thui'pn (ab scnq scnq vlyi \B)

i.11. Iviit r,ii;; lay balt tri A ddn B rdi riuay ngay frtr lai A' Vdn

io,,' ei;,. niiiy lrav hhr khOng c6 gi6 ld v. G chuy6n khri hbi thri' nhit gi6

ih;i tir A cldfl *. dl chuygn kh* hbi thf' hai, gi6 thhi vuing giic r'6i

All. Vin tdc rni gi6 trul'En cho mdy bay theo hu6ng cria giir li u. Tinh

ti l0 cdc thoi gian bay cfa hai chuydn. Cho bi6t m6y bay ludn bay dring

theo d'"rmrg tiring Ats.

'i.13, lviiii con tiu di theo hu,'yng Ddne Narn v(yi vi.n tdc v. iv{6y cl{t

tren i)u cho bift gi6 thhi vu6ng g6r: viri truc ndi dudi va mfli tiu" v6i

vin i5c ciing bine v' I{a1' x6c dinh vin idi cia gi6 d$i vtii '}"rii DIt'

'!.1,{" iv{gt vit rry! tg do trong giA,V cudi eing rlri diruc m-it doan

l-ine 3i4 tnan bQ dd cat ro'i. Hr-:i tl-rcvi gian rcri cillr v.1t.



ff.t5. Tbi cing mot luc vat 1 drroc th6 roi t\r do tt dO cao h,
cbn vit 2 drroc n6m thing dring xudng dudi tt d6 cao H (H > h).
Hdi phAi truydn cho vAt 2 mdt vdn tdc ddu vo bang bao nhi€u dd
hai vAt cirng cham ddt m6t luc ?

p 1.16. Mdt vdt drloc ndm l6n thdo phrrong th&ng drlng tr} d6 cao
H = 2Om. H6i phAi truy6n cho nci vAn t6c ddu blng bao nhi€u d6'
nci roi xu6ng ddt chAm hon m6t gAy so v6i khi dd nd roi tu do
trl d6 cao dd. 86 qua sfc cAn cria khdng khi vi ldy g = l0 m/s2.

t'' 1.l?. MOt 6t6 dang chuydn dQng v6i v6n tdc 86 km/h thi xudng
dtic. Nri chuydn dQng nhanh ddn ddu vdi gia t&, a = 1m/s2. Bidt
chi€u dii crla d6c ld 192m. H6y tinh thdi gian dd 6t6 di -hdt ddc
vd vfn t6c crla nri d chdn ddc.

yl.lE. V{n tdc cria m6t vdt chuydn d6ng th&ng nhanh ddn d6u
phg thuqc v.do thdi gian theo phrrong trinh v = 2 * Bt.

1) Hay vi6t phuong trinh bidu di6n sU phg thu6c cta tga dQ
viro thdi gian. Ldy xo = 0.

2) Hay tim vdn t6e trung binh cria vai trong 4 Srey k€' tr} h1c

bdt ddu chuy6'n dQng vi vdn t6c tai thdi didm cudi giay thrl 4.

3) Hay ve dd thi chuydn d6ng cria vAt.

40
30

/a
/0

tL 1.19. Hai vdt c6ch nhau
78m chuydn ddng nguoc chi6u
d6n g{p nhau. Dd thi v6n tdc
cfia chring dugc bidu di6n tr6n
hinh A.1.5.

1) Hey thanh l6p c6ng
thrlc tinh vAn tdc trlc thdi vd

Tftl Phuong trinh chuydn dong
' cria hai vdt.

2) Hey x6c dinh vi tri g4p

nhau cria hai vit.IIInh A.15



120. Hinh 4.1.6 le dd
thi toa d0 x(t) cira m6t chSt
di€m chuvbn dcing thing.

1) Md ti chuybn d6ng c6
dd thi OAB. Vi6t phucmg
trinh chuybn ddng x(t)

2) MO ti chuybn dO.ng c6
db thi OCDEB trong d6 CDE
li cuag parabdn ti6p xuc vtli
hai doan thing & C vi E"

ChuyEn dQng nio ring v6i
thuc t6 ?

l:1. Tu ctng mdt dibm ngucri ta n6m dbng thcri hai vit v0i vdn tdc
t'. r'a r.. c,5 cirng phuang ngang nhung nguoc chibu. H6i sau bao ldu

'.ir goc giua hai vectcr vQn tdc trcr ndn bing 90o ?

BiSt sia tdc rsi tU do bing g.

l-l:. Tir mdt dibm ngucri ta n6m
ding thoi hai vdt vdi vdn tdc dlu vo

bing nhau. nhrng dvsr circ g6c khric
nhau a1 vi cr2 so vfi phucrng ngang
rHA.1.7). Hdv tinh :

1) VAn tdc chuybn ddng tucrng ddi
giia hai vdt.

2) Khoang c6ch gi8a hai vAt trong
khi dang chuybn d6ng.

123. Hai v$t duoc dbng
thcri n6m xiOn so vfi mit
ddt nim ngang v6i c6e
vAn tdc ban dhu v1 vi vr
(H. A.l-.8, a vi b)

Kh0ng tinh toan mi bhng

idp ludn hdy tim xem v$t niro

cham ddt xa hcrn vi s6rn hryn.

Hay ve c6c qu! dao cta hai
v{t minh hqa cho ldp iu{n.

- - -< 'r 5 6 li,<)

Hiill A.16

Hinh A.1.7

Hinh A.L8



r 1.24.. lIOt qua luu <Jan Lrea o rl0 cao h nai. cric rniinh r-an::.a
ddu dan theo c6c phr-t,:ng xu;,-in 15p r.'6i cac v5n t6c ccj cung moie::
v.. Sau bao ld.u thi :

i) MOt nta srl mlnh roi toi cldt ?

Z) Tdt c$. c6c minh ddu rcJi i6i dei :'

1.25. hie't niay ba-v- ba.v theo phuong ngang d d0 cao FI = ?0km
r,6i vriir tdc v - 1440 li:uih. fitng luc nci d rr6n dinh ddu rriOt c6
ph€o cao xa thi ph6o bin. 'linh vdri tdi: tdi ihidrr v-, cta d,an vi gcic
e ma vectd v€.n t6c r',., lim r'6i phrlong lillan€{ dd ctj thd h6n trung
rnd.y bay. 86 qua sdc cin cira kh6ng khf Ldy .q : 10 r:lisr

1.26.. M6t ngudi dring d bb bidn ndm mOt b.in d;i ra i:idrr. li6i
ngudi 5;.' phAi ndm hbn dri drr6i mOt gdc bang bac nhi€u so vdi phuong
ngang dd n<i rdi xa bd nhdt. KhoAng sj.ch xa nhdr dy i&. bao nhi€u ?

Cho bidt bd ddc drl'ng vi. hon dri Crtoc n6m ir) dO cac II : 20m so r'6i
nrdt nttdc vi vAn tdc ddu c'ia hdn tla v,. : 14 m/s. tdy g = S,8 m,tl.

1.27." M6t ngudi drlng tr6n mit dinh thdp cari i{ phii adm mOt
hdn d:i vdi vAn tdc ddu tdi thidu bilng l-,ac nhiOu de hbn df roi ciich
chdn thrip m6t khoAng L cho irr;3c ? Tir:h gcic ndrn rln;1 v*i vdn r6c
t6i thidu dy.

1.28.* Mdt tdm b4 t6ng narn- niang dircc cdn cdi.:. nhSc il:irig di?rrg
l€n cao v6i gia tdc a : {i.5 n/sr. iiSn giav sau kiii r:rri c:5f ridi, ngttrli
ngdi tr6n tdm b6 tong n-fiit' '.r:,)t hcr: 4r. v1i r.An rdc r' : 5,4 ms
theo phrrong lam vci tam be rong njr-,i gsc.: = Sii''

1) Tinh i<ho*.ng thoi irian i'-i it,. nelrn d:i d6ri I'ic nd rc;
xudng mnt ddt.

2) Tinh khoang c6ch t',? ndi rja chan: .idt i5n v_i iri l:an dd-: r:ria
tdm b€ t6ng (coi nhi.t rn6t <iidrn) Lr{"u* g : i0 n:is'.

rr - D0NG LUC HgC

2.1. L.{dt thanh ddng chdt. tie'l; dian kh*ni1 ddi, ciri€u ti*.i I chiu
t6c dung ctia hai 1'*c dat *
hai cliiu !', vi: F, (F, > F,)

t/:-i
(H.A.2.1). Tinh lrrc dAn hdi tr - -'- -i-' --. --- -i----
d ti6t di6n ccj hoinh ds x. '/ +--?:+

10

llinh A..1.1



l.l. Trrn mlit li1;nq nhan ndn-r nqang c6 hai vAt. mt i ke t'it
n: : I kq. drrirc noi itli'nhau bcri mOt :;tvi diy' Hai vdt bi k6o the'r

phutrne nr*g thong qua mQt ld xo c6 khdi luqrg kh6ng dang kb. lir xo bi

ijlrn ri nri't rloan x : 2 c:rn. D0 gung cua ic\ xo k : 3l0Nim. F{ay xac dinh :

ai gia tdc cua hai vdt

b) l.rc drr sei tiiy tic d\.!ng lOn t'it m1.

:*1. t{or vat kh6i luong m dusc treo vio
truc q'rav cia mdt rrins roc dQng (H.A.2.2).

Hoi cln phAi k6o dlu diy vit qua rirng roc cd

dinh vili mdt luc F hlng bao nhi6u db vit
chuybn d6ng l€n trdn vsi gia tdc a ? db vAt

dring y6n '/ Bo qua khffi lua"ng cte cac rirng

roc vii cia sui di1.'.

1z:/2112,221r/222t///{,/1-
I

6--1lTrT5t14lil,/\,A.,1'i\ r,-t -r\
/2

2.4. Trong hinh A.2"3 m6i dia cir

mOt gui cAn 3kg.

1) I-Fc kd A chi hac nhidu 'i

2) Bcrt ikg o dia 1 thi luc kd chi

bao nhidu ? 
.rt;4rzzz"

"Jd\
O--l

Llinh A2-t

li l'tudn cho luc k6 A v5n chi nhrr ci: thi ph;li

thim vio efia 2 mQt khdi lutmg x bang tiao nhi0u I

tso qua khdi luqng cua c6c tlia vir cia luc k6' Ldv

g : 10 rnis2'

2.5. Trong hinh A.2.4 khdi luqrng m ducrc d4t l6n

m6t lrong hai khdi lunng M.

1) Tinh 6p luc cia n6 ltn M

2) T'inh luc t6c tlung 10n trqc rdng rqc' Llrc niy

c6 bdng tbng trqng lugng cta ba vit hay khdnp" /

Bd qua kh6i lucrng cua rdng rgc vl d3,v n6i'
Llintt 

"12.1

1l



a 2.6. C6 hai trong vAt m1 : 0,2 kg vi m2 : 0,-l kg duoc ndi viyi
nhau bing mQt scri ddv khdne gian vit quu *-6t rdng rgi. Rdng rgc niy
ducrc treo vdo trln cia m6t thang m6y nhti m6t luc k6. 86 qua kh6i
lrrgng cria rirng roc vi ldy g : 9,8 mls2

Hdi ltrc k6 chi bao nhi6u ndu ;

a) thang m6y chuybn ddng rhing dEu lOn rr0n ?

b) thang rn6y chuybn d0ng l0n v6i gia t6c a : L,2 mlsz ?

2.7. MOt vAt c6 khdi luong m duEc rreo vio trhn m6l bubng thang
m6y c6 khdi lucrng M o d0 cao h so vdi sdn. Luc F lim bubng di l6n.

1) Tinh gia t6c cria bubng vi lgc cdng d6v treo vAr.

2) Luc F khdng dbi. DAy rreo var bdng nhi6n bi dri.t. Tfnh gia t6c
ngay sau d6 cria vif vi bubng.

3) Tinh thoi gian dE. vAt rcri t6i sin.

2.8. Mdt hat culm khdi hrn'ng m, ilusc xf,u
vio mOt thanh dii 21. Hat cudm c6 ihb trucrt
kh6ng ma s6t doc theo thanh (H.A.2.5). Tai
thcri dibm ban dbu h4t cucrm cr gifr,a thanh.
Cho thanh chuybn ddng tinh ti6n rrong mdt
phing n{m ngang vtti gia tdc a theo phucrng
lim thinh mdt g6c a so vrfi thanh. Hay xdc
dlnh gia tdc turmg ddi cria hat culm ddi vdi

cu&m rcri khii thanh.

r. 2.9. Trong hinh 42.6, cdc mdr phi,ng
dEu nhin. G6c nghiOng a 30o ;

ml : m2 : m =1 kg; m3 : 4m.

H6y x6c dinh gia tdc cria rrrSi
vdt vi lq'c cing cria diy n6i hai vAt
1vi2.

qua khdi luong cia rdng roc
Bo qua ma s6t n rdng rr;c.

Hinh A25

thanh vi thdi gian dE h+r

ts6

vi dAy.

tz

I{inh A2.6



! 2.ttt. Dat mot vit kh6i
luong.M 2 kg trOn

mat bin nhin nam ngang.

Tr€n n6 c6 mot rit kh6c

kirorluqngm:ikg.
Hai vat duo. c noi vtYi

nhau boi mQt sqi d0y vdt

qua mQt rdng rgc c5 dinh
(H. A.2.7).

ch.r ring s1n day kh6ng gidn vi kh6i luqng cria rdng rgc kh6ng dang kb.

H6i phii t6c dqng mQt hJc f bing bao nhi€u vio vit dufi db n6

chuybn tlQng voi gia tdc " - ; C ? He so ma sit gi8a v0t m vd v0t

M la k : 0,5. Ldy g = 10 m/s2.

| 2.11. Hai trgng vaL kh6i luqng 5kg

vi 2 kg, duqc ndi vtYi nhau b6ng mQt

sgi ddy vdt qua mQt rdng rqc gdn ct

m dinh mQt mat Phing nghiOng cd g6c
"'2 nghiOng a = 30o (H.A.2.8).

V6't m, = 5 kg nim tron mdt

nghi€ng chuybn d$ng xudng du6i theo

m{t nghi0ng. HQ sd ma s6t gifa vQt

1 vi mit nghiOng ld k = 0,1. B6 qua

kh6i luqng vd ma s6t cr rdrrg rqc. Hiy
tinh sric cing cta sqli dAy vd gia tdc chuyEn dQng cua hQ. tdy I : 10m/s2

Hinh A27

Hirtt 42"8

2.12.* MOt chi6c ndm c6 kh6i
luqng M, c6 g6c nghi€ng c c6 thb

chuybn dQng tinh ti6n khdng ma

sdt trOn mEt phing nim ngang

(H.A.2.e).

Chn phii k6o d6y theo phucrng

ngang vdi mQt lUc F bing bao
nhi€u db vAt c6 khdi lucrng m
chuybn dQng IOn trOn theo m{t

l3
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na'm 'l Khi {y var m ve n0m M chuyBn d6ng vr}i gia t6c nio ? 86 qua
ma sat. khoi lumre cua diy vi cia rt)ns roc.

2.13. N16t k) xo c'6 dQ critg k : l0 NlnL
ddt thdng diing, mor cliu ndi v6i rn6t vdt
m : 0,5 kg ndm tr6n mdt bin ndm ngang.
Dlu kia cria ld xo duoc giu chat o phia
tr0n. cr d,3 cao lo : 0,1m. 0 v! tri niy
ld xo kh6ng bi bidn dang. Cho tran chuybn
d6ng dEu theo phuong ngang! ld xo bi
l6ch di mdt g6c a : 6tP khrii phuong
thdng dring (H.A.2.10.). H6y rim he sd
ma sit gifa vit vi bin.

Hinh 42.11

2.14. I{ai vAt c6 khdi lu'crng m1 va m2 (mr > ni2) tiuoc g6n vic hai
dlu cia m6t ld xo. Khi t6c
dung vao htri vdt hai luc c6
d0 l$n bing nhau, lo xo bi F
nen lai vi hai vdt dring y€n
tr6n mit ban (H. A.2.L1).
Hoi ditsu gi s€ xiy ra ndu
th6i kh6ng tdc clung luc vio
hai vdt nfa ? Bi6t h€ sd ma
siit gitra vAt vi mdt bdn bing k.

"r 2.15. M6t vit c6 kh6i luung m1 bu6c vio dhu m6t
ddy vdt qua rdng roc. Tr6n nh6nh kia cia dAy ctl mQt
hdn bi khdi lutmg m2 truryt c6 ma s6t voi gia t6c a"
ddi vdri day (H. A.Z.r2).

mz 1) Tinh gia tdc a1 cua m1 vi luc ma set cia
hdn bi"

2) Cho a2 : 92. H5y rim diEu kien db ddi
vcii ddt :

a) m1 di l6n ; b) m2 di l€n ; c) ci m1 vi m2 dEu
di xudns.

T4

Ll nh 42.12



:.16.= Bilrr co khcii luong ni1 15 kg c6 thii trug"i kh6ng ma s6t

irin mii san nim ngang. Tr€n bin c6 mOr vAt khcii lucrng m7 : t0 kg,

.,, dir ni,roc r,ai qua hai rdng rgc

.:l: ::rii rao ban (H. A.2.i3). Vat

--, ihi trucrt tr3n n:{t bin vrii he

>r' ir'li sit k : 8,6. Tfnh gia ldc
u.i: iriitr khi k6o dbu diy vryi lrrc
F : >t)\. Bo qua kh6i lucrrlg cria

i;c iong roc vi day. Xdt hai tru,,)ng
rt-if) : d) ! u'c F ndil ngang. b) lu'c

F tnang dfng. Liy € : t0 nr,'s:.

Hinh A2.11

t 2.t7.* Cho hai midng 96 khdi luung rnu

vi) rIrr dit chbng l€r nliau iru(}t ffen ffi{t
phing nghi€ng {1{. A.2.14) Hd s'i ma r;6t

gifa chring ii k, giua vit ml vi nuit ngfidng li
k1. Trong qriir tiinh trugt, mQt mi€ng g5 co th3

chuy€n dQng nhanh hcm mi6ng kia khdng ?

Tim diEu kiQn db hai v|t citng truol nhu

m6t vat.

:-1E". M0t viit c6 k-hdi lutlng mi '= i kg, c6 vin tdc ddu \b : 10m"s

','a chiu luc ctrn F : .-kv vtvi hd sd k : I kg's-

1) Chfng rninh ring vdn tdc cria v4t giim dln theo ham s5 bac nhdt

cua quing elu<rng di.

2) Tinh quang duong di duqc tdi ltic
dirng.

2.19. BuQc m6t quA ciu viro dhu cira mQt

soi diy dli I : 0,3m v) llm cho nri chuybn

d0ns sao cho diy t4o thlnh mQt hinir n,:n-

con qua clu vach mOt qui d4o trdn bin kinh
r - 0,1--i;ri lrong m{t phing nim ngang

(H.A.2.15). I-dy' g !r,8 mis2. H6i quA chu

quay- duc."c bao nhidu vong trong m6t giiy 'l

Itinit ,42.t3

Hirrh A2.15
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220' Mnr trgng vat duqc treo vdo dhu m.t chi6c cgc cdm thing dring
cr m6p m$t chi6c dia trdn nim ngang bing m6t scri d6y dii l = 0,1m.
Khi dia quav vcri van r6c .g6c 1 vdng/s ttii tney day lQch di m6r g6ca : 30o kh6i phuong th*ng dring. Hdy tinh bdn kinh cria dia. L6yg : 10 rrv-s2,

221. Khi 616 di vio dudng vong thi ngucri ngbi bi x6 vE mot phia,
nhung t4i sao khi m6y bay lurm vdng thi ngucri ng6i rai kh6ng b! x6
nhu y6r ? Nguoi {y co chiu inh hu6mg gr kh6c khong ? Ndu c6 thi h6y
t(nh anh huong f,y trong truong hqp nguoi c6 kh6i l*qrrg * : 50 k&
mdy bay di theo dudng trdn biin kinh R : 10 km v6i van r6c v =
720 kmlh. Ldy e : 10 m/s2.

222. Mlt xd nu6c chria 1 kg nur!'c ducrc treo vio dhu mQt soi divvi quay trdn dEu rrong mar phing thing dri,ng. Khoing ca.n trf
tdm vdng rrdn ddn d6y x6 id O,gm, m{t tho6ng cria nu6c c6ch d6v
x6 0,1m.

1) Tinh sd vdng quay cuc tiEu trong 1 gli,,y d6 nu6c kh6ng rcvi ra
ngodi x6.

2) Tfnh lqc cing dAy cgc dqr khi quay v6i thn s6 6y. tAy g = 9,8 m/s2.
86 qua khdi luqng cua x6.

223. Tt quing trulng hoin toin trdng c6 b6n kinh r : 6g m c6 3
duung di ra ba ngi. G6c gifa cac dudng 1 vir Z h 9@, $ta cAc dudmg
1 vd 3 h 1200, 610 co thE tir dumrg 1 r€ sang : a) duong 2 ; b) duo,ng
3 vd'i v6n tdc rdi da bing bao nhi6u dE b6nh xe kh6ng truot ? HQ s6 ma
s6t gifa mat quang trudng vi b6nh xe lA k : 0,4. L6y g : 9,g rnls2.

224*. Khi tdng rdc vcri gia t6c cgc dai rrOn mQt doan dulng thing,
mOt 6t6 dua di teng van tdc tt 10,0 m/s d6n 10,5 mls trong 0,1 s.

1) H6i trong thoi gian bao lau n6 c6 th€ ting t6c nhu th6 trOn m6t
do4n dulng vdng nim ngang c6 b6n kfnh R : 30m ?

2) Tr0n doan dumrg vdng nim ngang c6 ban kinh bing bao nhiOu
thi n6 kh6ng thB tdng vgn rdc cria minh qud 10 m/s.

225*. O m6p mgt dia nim ngarrg, b6n kinh R c6 d4t m6t dbng tiEn.
Dia quay trdn vdi vdn tdc g6c at : rt, trong d6 e ld gia tdc g6c kh6ng

16



ddi Tdi thoi di€im ndo thi ddng tiOn vang ra kh6i dia, ne-u he s6
ma sdt giua ddng ri6n va dia ln k ?

2.26.' Hai vAt dUoc nem d6ng thdi dUoi gOc ,s, vb. c;, so vdi
phirong ngang FIay chrlng minh rang v6n tcjc rdong'd6i cul chung
,so voi nhauj Ia ir:hdng thay ddi cd. vd hir6ng ldn dO lon rrong sudr,
rhoi gian chuydn ddng.

2.27.' Vdt ccj kh6i luong m trudt tr)
Ci€'m cao nhdt A ctra m6t hinh brin cdu
bdn kinh r, drlng y6n tr€n mat phd.ng

nam ngang.

a) T6i d0 cao h nao thi nd rdi hinh
cdu ?

b) Tinh 6p lrrc cua nci 6 didm B. Bdn
kinh OB nghiOng gdc a - 30o so v6i OA
(H. A.2,16). 86 qua ma sdt. VAn tdc ban
ddu rdi nh6.

2.28.' MQt vat c<i kh6i lrrong m = 4 kg duoc bu6c vdo ddu m6t
diy cao su ccj chi6u dai tu nhi6n lo : 0,6rr, hO sd din hdi k =
10000 Nim vd quay d6u trong m6t ph&ng thing drtng vdi tdn s6
80 vdng/ph. Tinh dd d6n vd luc cang dAy 6 cric didrn cao nhdt vh
thdp nhdt. Ldy g = 10 m/s'. Coi qu! dao ld trbn o hai didm Ay.

2.29.- M6t ld xo cd chi6u dii tu
nhi6n 0,1 m, cr5 dd crlng k : 20 N/m,
cci kh6i luong khOng dang kd. Mdt
ddu cria ld xo g6n v6i truc quay thang
dfng O cri.a m6t dng nam ngang 1',

ddu kia g6n v6i mOt v6.t A ccj kh6i
lrrong m :0,5 kg vi cci thd truot trong
5ng. LIa srit kh6ng dring ke. ifim K
g5n v6i vAt A vd chuydn d6ng trong
m6t khe cta dng cho bidt vi tri cila A
(H.A.z.I7).

1) Chring minh rang ndu truc O g6n vdo sin cta m6r xe chay
trcn mab ddt nam ngang thi thidt b! nny 1A m6t gia tdc kd cho biet
hudng vi dO idn gia t6c cira xe.

Hinh A.2.16

I

ttinh A.2.17

I7



2) Ban ddu 6ng T dat song song voi thinh AB cria xe v2r huong
v€ phia sau cci thdi didm xe xudt phet la thdi didfu ban ddu ngudi
ta qu:rn sdt tirdy :

a) Trong thoi gian tt 0 ddn 20s, 6ng gitt nguyOn huitng vri kim
E cdch truc 12cm.

b) Luc t = 20s dng dOt ng6t quat sang trdi ddn song song vdi
AD rdi trong thdi gian 31,4 s ti6p thec giit nguy6n hrr6ng dd vd
OK v6n bang 12crn.

c) lirc t = 5\,4 s dng d6t ngOt quay vd phia trudc, song song
vdi AB vh khoing OK = 13crn.

d) ddn t : 61,4 s thi 6ng ddt ngot quay 1800 trd lai hudng ban
ddu, nhung OK = 10cm.

FIey md ti chuydn dOng cria xe vi tinh cac cl6c tnrng ddng
hoc cfia trlng giai doan.

IIr - TiNrr HQC

3.1. MOt vdt rdn, khdi lugng m : 2 kg
dat trcn mQt mat phing nghi€ng, lim
thAnh rnQt gtSc a : 30' so vdi Phrrong
ngang. Vit drtgc giu bang m6t scli dAy

ccj khdi lrrong khOng dang kd, song song

v6i mqlt phing nghiOng (H.A.3.1). 86 qua

ittc ma xit gllJa vAt vA m?t
phing nghi6ng.

Hay xric dinh : i) lUc c6ng cria dAy

2) ph6n luc cta m:it nghi6ng.

3.2. MOt thanh ddng chdt, cd trong lrrgng Pr - 10N. diri 1,2m,

Odu n trec, m6t vdt n{ng c<i trong lrrong P, : 10N, Thanh drroc

girr nem ngang nhd bAn 16 A vb day CD. Cho bi6t soi dAy lhm v6i
thinh m6t gcic 30o vd ddu C cria dAy cach B 0,3m (H.A.3.2). Hay
tim luc cAng cira ddy vi phAn lirc cua bAn 16.

18
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3-3. MQt vQt rin hinh lAp phuong, dbng chdt, duqc d{t ndm khdng
ma sit tr€n mdt mat phing nghiOng rrrdt goc a so vdi phucrng ngang.
Ngucri ta budc vio dibm A ho{c dibm A' cia vit m6t sgi diy vi giu
cho dAy song song vdi m6t nghi0ng (H. A.3.3). Hiy chting minh ring
chi c6 c6n bing ndu g6c a nh6 hcrn mQt g6c ct* xdc dinh.

Didu gi xiy ra n6u :

a') ct > an, vi tlAy buQc u A ?

b) o > am va d6y buQc cy A' ?

3.4. C6 4 hdn gach dat chbng lOn nhau sao cho inQt phin cua hon
gach tr8n nh6 ra kh6i hdn g4ch du6i (tI.A.3.4). Hoi m6p phii cua hon
gach tr€n ciing c6 thb nhd ra khoi m6p phii cria hdn g4ch dirtii ciing
mdt doan cuc dai hdng bar--r nhi6u ? Bi6t chiEu ddi viOn g4ch bdng l.

a 4--i,t-'_T-l4
rt-;t-r-lzl

a=--1'l -. -1 --
I{i nh A.3.4

3.5. De k6o mQt con ldn nqng, b6n kinh
chrl' nhAt (H.A.3.5), ngucri ta dAt vao truc ctta

l-li nh A.-1"5

R leo 16n bic thEm hinh

n6 mgt luc Ftheo phutrng

19
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ngaila. L,u'c niy' co cuong do bang trr.rng lutrng cia con ldn. Hiy xic
dinh riir cl. cu'c clai cua hAc thbm mA con lan co th6 leo l€n dutyc.

3.6. Ngurri ta dAt niir ltii cua nittt Lrin '-:iu tr8n mitt rnf,t phirnq nttrr
ngang. Tai rrrep cua ban ciu d4t mLrt val nhi lam cht'l rnar p]rarrg bin
chu nqhii:ng Ci mOt guc a srr ltir nriil narn ngang (H.A.3.6i. Bia:[ khoi
luong cfa ban cdu la m,, crla vAt nho l2r m2, trgng tAm G cria bdn cau

cich t6rn hinh hoc 0 r'ua niii ciu la i trong 116 r li b5n kinh cua b6n
U

ciu. Tfnh uot' a.

-c
6 F--
,r

Hi nh A.3.6 Hi nh A.3.7

3.7. Mor qui chu duoc dit n dav phing, kh0ng nhin cira rn,lt chi6c
hdp. D6y hdp nghieug m6t g6c cr so vrSi phuurrg nam ngang. Qua ciu
duuc git' can bing bdyi mfit seri dAy sLlrig song vr,i.i dir,y, buOc vio diu
A cri:t dudng kinh vuOng g6c. vcri driy (H.A.3.7). Hoi gric a c6 thb lon
nh{t hing bao nhiOu db qui chu vin cin bang ? Bi6r he so ma sat giria
qui ciu v;i diy hop bang k.

A

I
:

D
t)

/'-^
| ,t/R 

"\" )

3.8. Mqt quir chu, ban kinh R, kh6i
lucrng m, trtrfi tren mdt nlnr ngang dudi
tic dung cria mirt luc cdng F kh6ng dbi
cia mQt s<ri ciiiy nhe, khOtg gian, ludir
luon niur tgarrg (H.,,\.3.ti). finh h0 s,5

rna s6t dB cti hi0n t'.rtrng niy ? Gia rdc
c,ua quir ciu biing i;ao nhi0u 'l

h( R

20
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3.9. \gdoi ta dd1- rrr'it cdi brit chi ci tiet
diil hrnh iuc girlc d6u. cs'nh a, dat tr6n m5t
phan* nam ngang. bing niOt lrJc F song song
.,.iti m,at ph..t1g vi hrt6ng vio truc O
(H A.3.9). lIJi vdi nhttng giri tri nio crSa h€
sd ma sit giua but cni vi qrat phing thi bl3t
chi s€ tn/ot tr6n mdt phing md kh,3ng qua_v ?

Hl,lh A.3.10

theo mat nghi6ng. H6i
qua nra s6t girla thanh

Mnh A.-2.9

3.1CI. Hai tdrn vfn rn6ng. gidng h6t nhau
cci nrdp dioc baa trbn. nhin va drJoc dat trJa
vAo nhau trFn mAt si.n (II.A.3.10). Gdc giira
mnt phing thing drlng vi m6i tdm vdn la a.
Htii h€ sd ma srit k giria rndp drr6i cria c6c
t.4m vdn vA. mdt sAn phAi b&ng bao nhi6u dd
chring khdng bi dd ?

3.11. MOt thanh ddng chdt Ats. kil6i lrtgng
m, diir-r A dr:a vio mit ph&ng n).m ngang,
ddu B dga vio met ph4ng n-ehi6ng
(II.A.3.11 ). Gdc giita hai mat phing li cr. *at
vio ddu B crSa thanh mOt h,lc F int6ng doc
dd I6n cirs luc ri"y dd thanh cAn bang ? Bd
vA hai mnt phing dr}.

!!tr;h A.i. j J fltnh A"3.12

3.12. Ngdbi ta lirn chn rn6t con rdi chiSc mil hinh nrjn bing midng
tOn c,ing. L,Iu cao Ii = 20crn, gdc d rtinh a = 60'(ii.A.3'i2)' Ddu
ctra con rdi in rnQt quA cdu nh5n cti dttdng kinh D = 15c:n.

Hoi con $i r.6 girl drloc chidr mrl nly tr6n ddu hay khOng ?

2t
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3.15*" l"{Ot thanh dbrrg ch51 c6 hai cliu

trdn c6 rndt phing thing dring, chidu ddi

cria cludng trdn. (H.A.3.15) He s6 rna s6t

thanh c6 thb lim v6i duirng nam ngang.

3.16*. Kh6i 96 l{p
phuonq d6ng ch6t, ti trong

r r | ,.hang t so v6'i nu<ic. c6 thE

nbi cin bine tren m{t nu6c
thco hai cAch nhu cv hinh
A.3.16. Hoi cAn hang nao

bEn hon ?

22

3.13. Ba ngu'<ri v6c m6t dlm sft hinh

chu L, goc O r.'u6ng, OA : 2a GB : 2b.

trong lucrng ti l8 vc1i dO dei. Mdt ngudi
do' dhm tv O. m6t neudi clf dim cy U "
(rron OA) vd m6t ngucri do dlm o V
(rrcn oB) (H.A.3.i3). H6y tim c6c vi rri
cua U vd V di ba ngucri chiu luc nhu'

nhau. Vii biQn lufln kdt qui.

Ili nh A.3.15

A, B ti l6n mQt m6ng liinh
cta thanh t'ing b6n kinh R.

ld k. Tinh g6c cuc dai mi

3,11. ;Ot lA mdt g6c vudng nim trong mdt phing thing dring, Ox

lim v<i'i dirdag nim ngang g6c a. AB li mQt thanh dbng chdt, chiEu ciai

l, trong luimg P. hai dhu A vA B c(r thb truot kh6ng ma s6t tr€n Ox.

Ov (H.A.3.14) Tim vi tri cAn bdng cria thanh vd gi6 tri c6c phin luc cr

A vi B khi cAn bin,e. CAn bdng 5y li bEn hav kh6ng bEn ?

\211
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'3.17*. Tr6n mi,t tint r.iri nghi|ng m6t gi-.c a sr.i vrri mit phing n;"rm

rr{fln{ cii mtii vat nhi'r. (F1.A.3.17). V6n dung v€n thi r,at clrrrg dri"ng vOn.

Chrr iin chuvbn di.ng. srns phiri ltfi gia tdc a scng scrrs v(vi dudng ndm

nsi,ilrs. Tinh gi:r tri cu; 'je; cua a db r-it ';an du'ng vin trOn v6n. Bi6f

hc sir ma sit ia k.

a

It! nh .4..-1.1? Hi nh ,4"3"iiJ

3.i8x. Vir, nam naang ci; mQt Lrac cit cl6 cao h. fu{6t qua clu diine

chit ci: hdn k(nh F. dAt $6n v6n s6t vao mirfi A cia hic' {FLA.3.18)"

",;in 
chuvbn dQng sang phai vrii r:ia tiic a. Tinh gi6 tri cu.'c d:1i cira gia

tijc a rJd quir cbu khing nhi,v lcln lrOn t'Ac trcng !:ai trucrng hqp :

1) Kir6ng c6 rna sit o' meP .\
2) O' A c:6 ma sat ns6.n kh6ng cho qui chu trutvt rna chi cir th6 qua,v

quanh A.

-1.19*" 'ihanh OA qirav quanh mot truc thing
dung 0Z v6i vAn tic grSc a. G6c ZOA = a

khirng dbi. MOt hdn bi nh6, khdi luqng m, c6

thE trurvt kh6ng ma s6t trOn OA vi dugc ndi

ii'i diilm O bang mdt ld xo c6 d0 cring k vi
co chibu rtrai tu nhitn I^.

I ) l'im ri tri can bang cua bi v) diEu kidn

.ll co cin hrlng.

2) Cin t.rang li bbn hay kh0ng bEn ?

,rt)

,".'.a'

t7
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3.20. Thanh cuns CD vu6ng g6c vtli truc thing dfng OZ va quav
quanh truc niv vryi vAn tdc g6c o. (H.A.3.20).

Hai hrin bi A vi B crj khdi luong M vi m, ndi vivi nhau Lring cinl_.
khirng gi:in co chiEu dii l, c6 th6 trucrt khcng ma s:it tr0n thanh. "I.im
c6c vi tri cAn bing cria hai hirn bi vd luc cdng cta dAy. Cdn hing ndy
i:r i'in h:rr khfrng lrEn ?

7!--i
aAl ,B(Z '.,r ; -+ -1v,.-"\7:V\_re_.
01 u 1_ .-r ; ": ,,)

///Jnu

1i'rl
Ai

I. r--F_ --+
.Jnl
t ln Ul/vt I

LIi nh 4.3.20 Ili nh A.1,21

3jlx. 'fhanh CD vu6ns g6c v6.i truc th*ng dixog aZ vi quay quanh
truc nhv vtli vdn g6c c-t. I{ai hdn bi A, B c6 khdi lrrong Nt v} m ndi
vo'i nhau b;ine m6r ld xo c6 d6 ctng k vA c6 chiEu dii tu nhi6n lo
(r r.A.3.21).

H.i hdn bi bir ttrb truot kh6ne ma siit tren thanli. Tirn c6c v! trf can
bdng cua hai hr\n bi. Cin bing niy c6 bEn ha.v khdng ?

tv - cac DINH LUAr sAo roau -
c0xc vA c6nqc su,{r

^ 
o.t: Hg qui clu bing chi c6 khdi lucmg m1 : m vi m2 : n m vi

van tric vr v) vr vu6ng g6c v6i nhau d6n va cham vi dinh vdo nhau.
X6c dinh vAn tdc v cria hai v6t sau va cham.

Ap dung bing sd : n : 2,vr : 3 mls. v, = f *,,
L

4.2. TrCn mil hd c6 mdr c6i thuvbn chiEu.dii L, kh6i luong M chumtlt neudi c6 khdi lucrng m, ci hai ban diu cti.ne y6n. N6u igurii di

1A



tr]r ;nui thufin cldn iiudi thuy€n thi thu.v-En dich chuvbn bao nhi6u so 'u'ti'i

nuirc. thct'r chidu niro .' Bti qua sri'c can cua nu6c.

l*1. \t0i sa lan cir khdi luo-ng M : 600 kg va chillu dii I .= 12 m
du'o'c nutlc song cudn theo v(yi vAn tdc v : 1 m,'s ddi vtii bt) s6ng. O'

hai ddu si lan c6 hai ngudi dbng thui xuSt p!r6t dA dhi ch6 cho nhau,

nsudi c6 khdi luong mr : 40 kg di theo chiEu nufc chiry. ngutri c6 khdi

lutmg m, : 60 kg di ngucrc chiEu. Ci hai di vcyi van tdc u : 0,E nr/s

Cdi v(vi sd ian. Tinh quang dudng s rni si lan di duiyc ddi v,3i bo' s6ng

trong thdi gian hai ngu+i diii ch6.

4.4. id6t tca xe cti kh6i iucrng M : 280 kg ban dhu dri'ng ytn trOn

duong rav vi chcr hai ngucri, m5i nguoi c6 khdi lutmg m =, 70 kg.

Tfnh vAn t6c cira toa xe sau khi hai ngudi nhiy ra kh6i xe theo phucrng

sonq sons 
",'6i 

dudng ray, v6i vin t6c u : 6 m/s ddi vcri xe. Xdt c6c

trirrvns hop sau dAy : a) dbng tho,i nhil' cirng chiEu b) dEng thrii nhiry

tr6i chiEu nhau c) lhn luot vi clng chiEu c!) lhn luqt nhung trdi chibu.

4.5x. Hai t(,.a xe khdng c6 thinh (loai xe chcv sdt. 96...) c6 khdi lucr*g

m, v:i m1 chuybn cldng theo qudn tfnh song song vcri nhau vtii c6c vdn

r6c v, va v' < vr. Xe 1 cho' nrdt ngudi cri khdi luoirg m. Nguo'i 5y

nhiv sang xe 2 ri3i lai nhiy tro lai xe 1, i6n nli:, cftns nhiy theo phuong

sr-rns sonq vtli hE nr-;ang cria toa xe nrd ngudi 5y s6n roi. Tinh vin tdc

cua hai xc sau khi ngrd'i 5v dl tro lai toa 1.

4"6*. MOt c6i bd ABCD chcr nguoi ldi co khdi lucrng thng cQng m1

tr6i tren sdng viii vdn tdc {. on v} { s,,ng su.ng vd'i bd s$ng Or
(H.A..t.1). Tir bii mdi nguoi c6

khdi lucrng m2 nhdy l€n b0 v6i
rin ttic r'2. X6c dinh vdn tdc cria

ba cho' hai nsu$i trong hai
tnrd'ng hcp :

a) il'ruOng g6c vt"i btr s6ng

h) nguui iai hd rhdy i] uuong

e6c rdi canh Ats cua bd.

uLr-
,I
rr/

^L_- 
-J R

/1
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4.7. Toa xe c6 kh6i iuo'ng I\,{ dang chuybn ddng trOn clu<}ng ray ninr
ngang r'6i v6n t6c v : 2 mis thi ni6t v6t nho c5 khdi lu.irnq m : M/l{;

rcri nhe xudng m6p trur'yc cira sin xe
(H.A.4.2). Sin co chiiiu dii I : ,5 m.
HQ sd ma s6t gi['a vAt vi s]n ia
k : 0,1. V4t c6 thb sau khi truryt
nirn y€n tr0n san hay kh6n.s. nJu
duqc thi cr dnu ? Tinh v6n rdc
cudi crla xe va vit.Hinh A.42

.l"tl. Doin tiu c6 khdi luong M : 500 tdn dang chav cliu rrOn duong
nim nsang thi toa cudi c6 khdi luqng m : Z0 t{n bi di?t rtA;' nfii vi
rdi ra. X6t hai truimg ho.'p :

a) Toa ndv chav m6t doan duong I : €0 m thi chins. Liic n6 dirng,
doin tdu c6ch n6 bao rrhieu m6t ndu l6i tiu kh6ng biilr ii cc su c6.

b) Sau khi su cd ray ra" dodn tiu chqry duoc doan dirrinq cl ". l,40nr
thi lei tiu bi6t vd tdt dQng co, nhung kh6ng phanh. Tinh ktrcang cdcir
gifa doin tlu vd toa lfc ci hai da drlng,

Gia thidt luc ma s5t cin doin tdu, hotic toa, ti ld v(yi frong lurng
vi kh6ng phu thu6c viro vin tdc ; dQng ccr deu tdu khi hoat dilng sinh
ra luc k6o kh6ne diri.

4.9*. MOt l<i xo c6 c{Q c#ng
c : 3{i0 N/m c6 mOt d}u bu0c
vdo mQt vdt c6 kh6i lucrns m : 12kg
nim trdn mir phing n:im ngang.
F{6 sd ma s6t gilra v{r vi m{r
phing : k : 8,4 L:f'c dbu ldr >.o

chua bi6n dang. Ta dat vio d'riu

tu'do cria lr\ xc mdt luc F nghiOng
30o so v6'i phurmg n5m ngang thi
vAt dich chu.rbn chAm rn6t khoing
s : tl.4 m (H.A.;i.3). Tinh c6ng thuc hiQn boi F.

4.10. Tr6n dudng nim ngang ddi s = 2 km, vAn tdc cria clcrin tlu
tdng td"vr ,= 54 kmih l6n vz : 72 km/h (chuybn dQng nhanh <Jin diul.
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Tinh cting r.a eirnq sndt trung binh cua d,)ng ccr bi6t khtii lugng cia

doan tiru la m : 8.1tP kg va c6 lucr can dtl ma s6t vivi he sd ma s6t

k : 0.005. Lav g : 10 mis2.

{.11. \ldt xe 6tO c6 khoi luc'ng m : 10-r kg ch4y tu nghi tr3n duc-}ng

nrim ngang. D6ng co sinh ra luc ltln nh6t blng 103 N. Tinh thi''i gian

tuii thibu db xc dai cjuqc vin tdc u : 3 mis trong 2 trud'ng hop :

a; c6ng sudt cuc rJai cria dQng cir blng P -_- 4 kW ; b) cdng strdt cuc

ttai dy li P' : 1 kW. 86 qua moi ma sii'i.

4.12*. Dat mdt vAt kli6i lrrong m = lkg tr€n mQt t5m g5 rbl d[t ci
hai l6n mdt san nam ngang. Vdt ducx.c treo viro m6t dibm o bing :ilQi

soi ddy nhe ddn hbi, lfc dhu c6 chibu

dii t\r nhi€n lo : 40 cm (H.A.4.4). He

so ma sdt gi['a vAt vA tfm 96 h k : 0,2.

Tir tir k6o tim 96 cho d6n khi '"'dr hdt

diu trunt trtn g5. khi dy dAy 16ch khdi

phurrng thIng dring mdt 96c a : -iOo.

I{av tinh trong h0 quy c}ri6u gdn v(ri mit
sin. cdng cta lr,rc ma s5t t6c dung l0n

r:it tri liic dAu ddn hic vAt bit dlu trrot

(e : ro T).
-q/

4.13. Giil. nguyan cdng sudt ciia dQng ciy thi mirt otd di len d6c

nghiSng in6t g6c a sa vti'i ducrng nim ngang vi1i l'[n tdc vi, vi xudng

cing cdi ei6c 5y vdi r'{n tdc vr. Hni n,5 ciiay trOn dirtvng nim ngang

v6i vAn trlc v blng bao nhi6u ? H€ sd ma s5t nhu nhau trons ci ba

trui)'ng hLrp.

4.14. Hai xubng c6 khdi luqng mt : 4000 kg vi m" : 6000 kg ban

dlu dring v€n. MQt ddy c6p c6 mot dlu buQc vio xubng 1, dhu kia qudn

var,r truc ciia dQng ccr gin veli xubng 2. D6ng civ quay' lim dAy ngin lai,

luc clng dny khdng d6i.

Sau t : 100 s vAn tdc ngdn ddy dat gi6 tri v : -5 mls Tinh cic vAn

rJc cua hai xubng hic 6y, cdng mh dfng ccr dn thUu hi6n vi cdng suft

trune binh.

Bo oua sric cin cua nu6c.

zt-/*, -l
I

I

It
| -at

I

It"^
l"__.j/t

il.z -* t t._, _/_,7-: /_ . _/r
'. /,/ .,,/.,.,.
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4.15. Mdt ngudi rru(rr hdng c6 khiii lucrng M : 6{} kq n6m ra phia
trudc m6t qui ta c6 khoi lucnq m : 5 kg vrii vAn tdc v : lZ mls
d6i voi sdn bing. Tinh cdnq md neucri dy thuc hien (cdng trong h6 quv
ch.i6u edn v6i ng*ni 6y), bd qua ina sdt giira giiv v) sin bing. Tinh
vdn tdc cia qui ta n6u ngurii clng tdn c6ng nhu trOn nhung dring tron
sin cl{t vi kh6ns bi truryt.

4.16. Db ldp doln tlu ngucri ta cling cluimg ray ildc Ats ndi v6i
dutrng rav nIrq ngang BC (H.A.4.5). D0 cao cria A la h. Lt6 ba roa
gidna 

'hau, 
khdi luqng m6i toa li m. cJ crhu m6r roa gdn m6c cti ld

xo. khi bi n6n dri thi n6 n6i hai roa v6i nhau. Toa I d6 cdch B m6r
<loan BD : l. O' thtii dibm 0 toa 2lin tr! nghi xu6ng B rdi c!6n ndi

vrri toa 1. Ddn thqri dibrn
to toa 3 elnq lin xudng
vi ddn ndi v6i hai tna l,
2 u dib:n E, Tinh khoing
cich RE vi vdn tfie cudi
cria cloin tAu 3 toa. Cry

n.Ing iua h0 ha toa tlia:n d;ii
t-h6 nao ? Bir qua ma siit

$ira crc toa r,') c?uimq ray.

4.17. Mdt hat c6 kh6i luoag m vi v6n tiic v va cham ilin hbi vio
m6t hat drtng y6n c6 khiii tucmg 2 m, rbi bai di rheo phrrrme vu6ns
g6c vdi phucmg ban dhu" Tinh cAc vin t(ic v, v'i r2 cria hai hai sau va
cham, vi g6c a cria v2 (cr'ra hai 2m) lim v6i v.

4.18. Hai hat c6 khdi lucrng m vi 2m, cfi c!0ng luc'ng theo thfr trr li
p vi plZ, chuvi3n ri6ne theo hai phu<rng vu6ng g6c din va cham vlo
nhau. Sau va cham hai hat trao d6i d6ng luung cho nhau. Tinh nhi0t
luqmg tda ra khi va cham.

4.19. Mdt qui clu khdi lucrng tvt .: 300 g n.irn d m6p bin. M6t vien
dan kh6i lrcmg m = 10 g bin theei phutrng nim ngang vdo tim qui
clu, xuy0n qua qui cbu vi r,.yi c6ch m6p bin s: : 1-5 m, ct)n quA iiu
rtri cdr:h mdp bin si : 6 m. Bidt l-rln cao h : I m, i:iv t(nh :

a) vin tdc ban dhu v. cta vi0n dan

b) nhi€t luqng t6a ra trons va chqm. Ldy g : 9,8 m/s2.
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.120*. Hai qua ta giiing nhau A vir B dugc ndi vd'i nhau bing dAy

khong gian. chieu diri l, khdi luqng kh6ng diing kb. Luc ban dhu ta B
')

o' d0 cao h : ; l, chiEu cao cia bln ctng bang l. fhi cho n6 rcri vi
J

k€rr tir A trutvt tren mat birn hodn toin nhin (H.A.4.6). Sau khi va ch4m

'r'au san, t4 ts dri'ng y€n con ta A bay ra xa bin" H6i cr dQ cao nao cta
.{ rhi day lai cang.

o, ,-- 0'-r'--
Ltt

t)

i2m

hA
tl7

Hi nh 4.1.6 Hi nh A.1.7

421, Ba vit A, B vi C dugc treo vdo mQt scri dAy dii vit qua hai

rong rgc c6 dinh o cung mQt d0 cao (H.A.4.7) OrO : OOz = 0,5m.

Thi cho hf th6ng chuy6n dQng. Khi vit C rui drcrc 0,5 m6t thi vdn r6c

cua no bang bao nhi€u, bi6t C co khoi luqrng g6p doi A vli B' Bo qua

ma sdi, krriii luv-irg cic rdng roc vir dly. Ldy g : 10 mls2.

4:2. Mt1t quir ciu kh6i luqmg m bay vdi vin tdc v d6n va chqm vio
qua clu dung yOn co kh6i lugng M, theo duung noi cic tdm. Sau va

cham, dQ l6n vQn tdc ctia qua chu m li ry'2. Tfnh ti sd giua c6c dQng

niing cria hQ sau va truoc va chEm. Vdi diEu ki0n nao thi kibu va chqm

trdn diy mcr co th6 xay ru.

.tJJ*. Nguoi ta dirng mQt diy c6p co dQ cring k : 106 N Oe ,f,e

xu0rrg ddt mot vit c6 kh6i luo.'ng m : 1000 kg vdi vln t6c kh6ng dbi

r : lu m/s. Ndu bit thinh linh ham dhu tr€n cria ddy'thi lvc cdng dAy

co gii tri crgc d.1i bing bao nhiOu ? 86 qua khdi luqng cria ddy. L6y

g - l0 m/s2.

tt f1
LI

m



A

(, 4.2;1. M6r var khdi lucrng
| \. L m 0,1 kg truut tr€n m6t c6i
h \,. //' ming c5 ba phhn : AB nghiOng

) nn" " C .4n, 0{)u, BC nam ngang vd CD nghieng
l "" '' 

--:' 

""- - 30o. ChiEu ciii BC = l,_5nr. C6c

Irit.th y' 'a 
g6c B vi C duuc v6t cong dE vntr't'd 
khong mdt dOng ni{ng khi tli qua.

Ban d'du vit cr dibm A c<i tiri cao h = t m vd truirt kh6ng c6 vin t6c
ban tlhu. FIO sd ma s6r rr€n roin bQ mdng la k : 0,2. Vai s€ dtng lai

tr dibm nio ? Ldy E - t0 { 1U.a.+.S;.
s-

425*. Mdy tray khi d6 xuong riu sAn bay thi vu&ng vio c6p ham,
tuong duong v6i m6t ld xo. Mly bay di duqc I : 30 m thi dring (coi
I nhtr d'6 dan cria ld xo). van tdc cia m6y ba,v hic bdt dhu vuong cap
ilv:108kr&rh.

Trong luung cia phi cdng bi6n dbi thd nio trong qu6 trinh m6y bay
bi ham. Tfnh gi6 tri cuc dai cria rrong luong dy n6,u phi cdng c6 khdi
lucrng m : 70 kg. Gia thi6r m6y bay chuybn d6ng theo phutmg nam
ngang. Ldy g : 10 ry'rz

426*. MQt tdm v6n c6 kh6i lucrng M ducrc treo vdo m6r ddy ddi.
N6u viOn dan c6 khdi luqng m bdn vio v6n v6i vf,n toc vo thi n6 dirng
cr mdt sau cua vin, ndu bdn voi vin tdc Vl ) vo thi dan xuy0n qua
vdn. Tinh vdn tdc v cia v6n sau khi dan xuy6n qua. Gii thi6t luc cdn
cua vin ddi vcri dan kh6ng phu thu6c vio van t6c cria d4n. Ldp ludn
db chon dfu trong nghi6m.

421, Bita m6y c6 khdi luung m : 500 kg roi rir d6 cao h : 1,2m,
so vdi dhu coc, ldm cgc ngip vdo d{t s : 2 cm.

Bi6t kh6i luqng cria bria rdt l6n so v6i khdi lumrg crra cgc vi khdng
niy lOn khi va vio cgc. Tfnh luc d6ng cc.rc vi thoi gian n6 t6c dung.
Liye:10mls2

428. Hai hdn bi bing chi c6 khdi luqng m1 vi m2 : m1/2 ducrc
treo bdng hai ddy c6 cing chiEu dii I vio m6t di6m. K6o lcci hon bi
mr cho dny treo nim ngang rbi thi ra khdng c6 vin tdc ban dhu, N6
va cham vio bi m2 (va cham hoin todn mEm). Sau va cham hai hdn bi
l€n trii dg cao cgc d4i bing bao nhiOu t



{:9. Da bii nhu 4.28 nhung hai hdn bi bang thdp.

va chanr la din hbi. Tinh d0 cao mi m5i hdn bi dat O
tJi sau \d chanl.

{..30*. MQt qui t4 co kh6i lugng m : 0,5 kg roi rmnqrnm

i--;' d1'1 11() [r : 1,5 m vio m6t midng sdt ci' khdi
iu'ernB M : 1 kg, do bdi ltt xo c6 d0 cr?ng k : f0ij{i --<-
\ m. !'a cham la dln hbi (H.A.4.9). T(nh d0 co cu'rr .-'-
dai cua io xo. L{y g : 10m/s2

,zr4,Z7,rzrrT
431*. DE bdi nhu 4.30 nhrng thay mi6ng sat bing ,int1 .4.1.s

rniSng chi, va cham li hoin toin mEm.

z- \ 432*. 0 m6p A cria mQt chi6c ban chiiu cao

i . 
"' h : 1 m c6 mQt qui criu dbng ch6t, bdr.r kinh

--;.-1- 
R : 1 cm (H.A.4.10). Dhy cho tAm O cria qui chu' n i tecl kh6i ducrng thing dring di qua A, qui cl6u roi

i xudng ddt (VAn tdc ban dhu cta 0 kh6ng dang kb)'

i 
nU rcri c6ch xa mdp bin bao nhi0u ? l-!iy S : 10 m/s2

433*. MOt bi dqng bOt truqt kh6ng vin tdc

Itinh A.lJa clhu tt' elQ cac h = 2 m theo m4t phing nghi€ng
- a - 45o so v6i phuang ngang, va cham vcri sin r6i

truot tren m{t s}rn nim ngang. N6 dtng lai tr rlibm c6ch chAn m{t
nghiing brao nhiOu ? H€ s6 ma s6t giea bi vi mdt nghi0ng ho4c sdn li
k = 0,-i. Ldy g : 10 m/s2.

V - VAN VAr HAP NAN

5.1. VC tinh dia linh la v0 dnh dr?ng yOn cv trOn ducrng thing dring
cua mgt dibm thu6c xich d4o Trdi Ddt.

Tinh : a) b6n kinh cria qu! d4o v6 tinh 5y

bi v;ur tdc dai cria v€ tinh. Bidt khdi luqng cua Tr6i Ddt M : 6.10e4 kg;
rr 1

hins .ii hdp dAn c : 6,67 . 10-ll'lt-.
Kg_
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v

5.2x. lvl6t hinh tinh c6 bin kinh R : 104 km va tu quay mot vong
mdt 12 giir. Trong lucrng cia m6t vdt ddt cy xich dao cira hinh tinh
bdug 0,8 trong luong khi ddt 6' cqc. Tinh gia tdc rcri tu do o cr.rc

cua hinh tinh 5y.

53. B6n kinh cia Hoa rinh , , : + , khdi luung cria H6a tinh :
1,9

Mm = ;. R vd M ld b6n kinh vi kh6i luung cria Tr6i Ddt. Tinh gia rdc

rtri trg'do tren bE mat Hda tinh bi6r gia rdc roi r1r do rr€n Tr6i Ddt ld
%. 86 qua su tlr quay cia hinh tinh.

5.4. 1) () d0 cao FI nio so vrii mat det thi gia tdc rqi tU do bing
*J4, go li gia t6c rcri tg do d mat ddt.

2) O dq sAu I nio so vcri mdt ddt thi gia tdc rcyi ty do bdng grr2,
bi6t rlng luc hip d5n cria l6p ddt dbng chdt hinh vd ciu l6n mdt ch{t
dibrn kir5ng nam hin trong i6p 5y bang kh6ng. Coi Triii Ddt li hinh
cliu dbng ch{t c6 b6n kinh R.

5.5. MAt Trdng quay m6t vdng quanh Tr6i Ddt mdt f : 2'7 ngity

dOm. Tim biln kinh qul d4o r cta n6, bi6t b6n kfnh Tr6i Ddt
R : 6,4.106m, vi gia t6c rcvi tr,r do tr6n mdt dft g : 9,8 mls2.

5.6. Hai ngdi sao c6 khdi luqng m vi M c6ch nhau mdt khoiug
khdng dbi I vi quay quanh khdi tim. Coi h0 li c6 lflp, tim c6c quy d4o

vd chu ki quay cria h6.

5.7*. Ve tinh nhdn tqo dlu tiOn cria Trrii Ddt c6 qulf d4o elip v6,i

chu ki T : 96 phrit, dQ cao cuc tibu tinh tU mat ddt h : 220 km.
Tinh dO cao puc dai cria- n6 bi6t ring ndu v0 tinh bay s6t mdt ddt, nghia
la c6 qu! d4o trdn vdi b6n kinh coi ln bing b6n kinh Tr6i Ddt
R : 6370 km, thi n6 co chu ki To : 84 phrit.

5.8*. MOt ve dnh cria Tr6i Ddt c6 khdi luqng M : 200 kg dang bay

tr6n qu! dao !"rdn v6i vAn tdc v : 8 kn/s thi ph6ng ra nguqrc chiEu

bay mdt vdt c6 khdi luqmg m : 0,05 kg vcri vAn t6c (ddi voi vQ tinh)
u : 1 kmis.

1) Bdn kinh cria qu! d4o v0 tinh tdng hay giim bao nhi€u ?



2) Tfnh bin kinh m6i.

3) Vat ph6ng ra chuybn d6ng th6 nio ?

Coi qul d4o mtri v6n li trdn, gia tdc trgng trulng bi6n dbi kh6ng
dang kE theo chiEu cao vir c6 giir tri g : 9,8 rats2.

5.9*. 1) N{Qt tr4rn v[ trq bay quanh Tr6i Ddt tr€n qu! dao trdn c6
ban kinh R : 2 Ro, Ro : 6400 km ld b6n kfnh Tr6i Ddt. DQng co
khOng hoat dQng. Tinh vQn tdc v vi chu ki T cria tram bi6t v6n t6c v[
tru thri' nh6t ry s6t m{t ddt la r,1 = 7,9 km/s.

2) D6ng ccr hoat d6ng trong mOt thcri gian ngdn lim cho v{n tdc c6
gi6 trf vt. Tram chuyEn sang qu! d4o elip vd c6 khoing c6ch tdi tdm
Tr6i Dft b6 nhdt bing R1 : R, l6n nhft blng R2. Tinh v1 db
R: : 2Rr. Tfnh chu ki cria chuyBn dgng elip.

vr - DAo DoNG vA s6NC

6.1. Chdt dibm dao ddng diEu hda v6i rhn sd f : 0,5 Hz. N6 di qua
ri trf cin bing vdi v6n tdc vo : 31,4 cm/s. Vidt bibu thfc cria hoinh
dCr x ciha chdt di6m.

6J. Chit diEm daer ddng diEu hda gitra hai vi tri biOn A vi A'. O
li .,,i tri cin bing, B li trung dibm ctia OA, C h clibm c6ch 0 rndt
khoAng bing 213 biOn dQ OA. Tfnh rheo chu ki T rhari gian dE chdt
diEm di c6i: quing d'rdng OB, BA, AC.

63. Tr0n m{t phing nghi0ng g6c 3F
sr) vt'i dudng nim ngang (t{.A.6.1) c6
mrrt \irt khdi lumg m : 1 kg gdn vio
Jiu mot k) xo c6 dQ crirrg k : 5.103 N/rn.

Tini phurng rrinh dao d0ng cta vdt
bi5t rang n6 dugc thi khdng c6 vin tdc
ban diu tri vi tri mi ld xo co chiEu dii
tu nhi6n. Bir qua rna sitl.. L.$y g : 1tl rq/s2. Hinh 4"6.1
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6.5. Mdt tdm v6n dbng chdt, khoi luo:rg
m, d4t nim ngang tr0n hai tril gidng nhau,
quay ngucvc chiEu nhau. Khoang c6ch giira
c6c duong tiSp xric la AB : 2l (H.A.6.3)
Gie thigt khdi tam cua v6n lech kh6i trung
di6m cria AB mQt khoang nh6 x, tinh c6c
luc dd l€n hai tru. Bi6t h0 s6 rna _sdt li k,

chring minh ring v6n dao dQng dibu hda, tfnh chu ki dao d$ng.

6.6. C6c d0 dan tinh cria mdt ld xo khi lEn luqt m6c hai qui ning
kh6c nhau vio dhu tu do cia ld xo li It vd 1". N6u dbng t\cri m6c ci
hai qui vi cho h0 th6ng dao dOng thi ten sd ld bao nhi€u ?

6.7. Chdt diEm khdi lrang m dugc gin vio mQt di.v- cdng nfun ngang,

khoing c6ch til m t0i hai dhu diy ld a vi b. K6o m xudng th6p mQt

chrit rbi thi cho n6 dao dQng nh6 ctng vcri dAy. Bidt sric cing dAy ld
N coi nhu khdng dbi, tinh 

-chu ki dao dQng.

6.8. Hai id xo c6 chiEu dli tU nhi6n bing nhau I duty'c treo thir,g
dfng giua hai diBm AB : 2(lo + d), ld xo o tr6n c6 dO cring ki, ld
xo ducri c6 d6 critrg k2, gfra hai ld xo c6 v{t nhd kfi6i lu6g m. Ldy trung
dibm O cua AB lim gdc hoinh d6, chiEu duang huoag xutSng du6i.

1) Tim vf tri cAn bing C cria vit.

2) Ch{ng minh rdng n6u k6o vdt 10ch khdi C m6t khering nh6 theo
phurng thdng dring thi vdt dao ddng diEu hda quanh C. Tim chu ki cua

dao d6ng.
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6.4. M6t vQt nh<i khdi
lucrng m dao dOng du(ri
tdc dung cria 2 ld xo c6
d0 cring k, vi k2 mdc
theo 3 c6ch a, b, c
(H.A.6.2) khi vdr drmg
cdn bdng ci hai td xo dbu
c6 chiEu dai tr nhiOn.
Tfnh chu ki dao clgng
trong m6i cdch mdc.

F:r-7(A) (B)
\.. _,/ \_-,i

Hinh 4.63



3l Dua vit tcri gric O r6i thi kh6ng co v{n tdc ban dhu. D6ng n{ng
vd thJ ning cua h€ 'vAt vi hai id ro'' qua crc dai vd cuc tiEu a nhfrng
\ i tri nao cria vdr '? Tfnh cr,rc dai dy.

6.9. M6t hinh hdp bing 96 kich thu6c 0, 2 x 0,2 x 0,1 m khdi lucr. ng
m : 3.2 kg, n6i trOn mdt nudc vfi driy to nhdt nim ngang. An n6 chim
xuLing m6t chft rbi thi ra, no c6 dao ddng nh6. Ldy g : 10 m/s2. Tinh
chu ki cdc dao d6ng niy.

6.10. MOt hinh tru dbng chdt b6n kinh R nbi trSn m6t nudc vrli trqc
nim ngans. Khi cAn bing, dring mOt nua hinh trg bi chim. T(nh chu ki
cic dao C0ng nhd mi hinh tru thuc hi€n sau khi bi 6n siu thdm mdt
chrit. Bo qua sfc cin cia khOng khi vi ma sit gifa nudc vi hinh tn1.

6.11. MOt dng chf U c6 ti6t iliOn khdng dbi, hai dlu hcr, chr?a hai
chit lting khOng tr0n lAn c6 khdi lucmg ri0ng d, vd d2 < d1. Chibu dii
r.ic phin dng r"rhr?a cac chlt long li li vi 12, mdt phdn c6ch hai chdt l6ng
rv nhinh c6 chSt 16ng d2. Tfnh chu ki cac dao dQng rih6 cria ch6t l6ng.

6.12*. MQt tdm v6n ndm ngang dao dQng vrri chu ki T : 2 s. Tr6n
vin c6 m6t vAt nhd ban dlu dring y6n ddi vni v6n. Tdng dhn bi6n d0
dao d6ng, tcri bi6n d0 nio thi vit rach kh6i vin, bi6r h0 sd ma sdt gifa
vit va v6n li k : 0,2.

6.1*1*" Tr0n m6t vin phing nghiOng g6c ct, : 0,1 rad cti mqt v|t nh6
c^r?ng y6n. Ht sii ma s6t la k =. 0,3. Cho vin dao ddng diEu hda trong
inil phdng cria n6 tireo Cu&ng ddc chinh vai tri0n dir A : 5 cm. Tinh tln
s-' dao ddng cuc dai d€ vAt vin dri:rg yBn ddi voi vin. Ldy g : 10 ny's2.

5.1,€. Dibm O li nsuiln ph6t dao ddrrg theo phucrng trinh
i.' : L-t.04 sin 600 ,r t (dun vi li m6t vi gidy). Sting lan truyEn trong mdi
lrulr.ng dln hbi v6i vi* tdc v : 300m/s" Dibrn h{ cria rndi tru}ng &
.:ich O nidt khoing x : 12.75m. Gie thi6t bien dQ s6ng giim kh6ng
,l.nE xi

1) tr11;1 phu,rng rrinh dac dgng cria M.

l) Ti;ih ti di cua M s c:ir: thdi dibm sau dAy :

a) tl,ii5 giiy sau khi O bii tllu dao dOng
h) 0.055 girin' sau khi M bft dhu dao dQng.

-li \J giaa db Phrexnen biEu di6n cic rlatl d6ng cria O vi M.



E{

=--

.\
\ \

-_-* -\- - : =-----
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6.16. Tr€n mQt dAy ddn cti s$ng dting n8n ta tr6ng thfy nhfng mrii
chiEu dii 16 cm, bUng r6ng 3 crn. Bi6t vin tdc truyEn s6ng li v : 6m/s.
Tfnh bibu thiic cia li dd theo thdi gian y111 cr c6c di6m :

a) mdt bqog O

b) di6m B c6ch O li 4cm

c) dibm C c6ch O li Scm.

6.f7. MQt ld xo c6 m6t dhu c6 dinh, dlu kia gdn v6i mc)t nh6nh cua

dm thoa c6 thn sd 240 Hz. Am thoa dao dOng gAy ra s6ng dqc dfng
tr6n ld xs. C6 t6t ca 4 bqng. Khoing c6ch gifa nrit thf nhdt vi nrit thri
tu ld 30 cm. Dhu ld xo gXn vdi Am thoa c6 thb coi ld nrit vi li d6 cria

nh6nh dm thoa r6t nho. Tfnh chiEu ddi 1o xo. Mudn quan sdt dugc o
ld xo niy 5 bung thi thn sd Am thoa phii bing bao nhi0u ?

6.18. VAn tdc truyEn s6ng tr6n dAy din ld v = 'tFr*, F li luc cing
dAy, m le khdi lucng mOt dmr vi dii cua dny. MQt diy din bing th6p
c6 dulng kinh 0,4 mm, chiEu ddi I = 50 cm, khdi luqng ri6ng cria th6p
h 7800 kd*3. Tinh luc cdng.ddy db am ccr bin rnd n6 ph6t ra li ndt
d6 c6 thn sd 256 Hz. Tinh thn sd c6c hoa am th* hai vi ba.

6.19. l) Mdt tdm th6p phdt ra Am c6 tln sd f : 34S Hz. Tfnh budc
s6ng cria dm dy bi6t.vin tdc Am trong khdng khi li v : 330 m/s

2) MQt ddy ddn dii I m ph6t ra Am ccv bin c6 thn sd f1 =,,435 Hz
Giir nguy6n luc cdng dAy thi chiBu ddi dAy phii bing bao nhiOu db n6
ph5t ra im ccr bin c6 tin s6 348 Hz.

ir

6.15. M6y thu hinh vt'a nhAn s6ng trg'c
tidp cia dii ph6t v*a nhin s6ng phin x4

t'D m6t nhi cao thng cr c6ch m|y 300 m ;

m6y v'i nhi d c6ch dEu ddi ph6t. Hinh trdn
min c6 viEn do hinh phu g|y ra. BE ngang

cria viEn bing bao nhi6u ? Bi6t ring mdn
hinh cria m6y rQng 50 cm. tia di6n t* vach

ra 625 ddng trOn min trong Il25 giAry. Bd
qua thcri gian tia di ngugc (n6t chSm chdm
trong hinh A.6.$ L6y vAn tdc s6ng di0n tri
C : 300 000 km/s"
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3) O'khoing cach du xa dE s6ng Am tt t5m th6p c6 thb coi ld phing,

c6 mQt bfc tuang phdng song song v6i tdm th6p. Di tt tulng vE tdm

th6p. im nghe ducrc bi6n dbi th6 nio ?

6J0. Hai mli kim 01 vd 02 dao d6ng dbng bQ, rT rdng g6c vdi m{t
nu6c gdy ra s6ng lan truyEn tr0n m{t nudc vdi vfn tdc v .: 20 cm/s'

Dao ddng ld diEu hda vdi biOn d0 A : 0,5 cm. thn sd f : 25 Hz.
Khoang c6ch O1O2 : d : 5,6 cm

1) Vi6t phuong trinh dao dQng cria O1 vd 02.

2) M lA mQt dibm trOn m{t nudc c6ch 01 vi O', cdc khoirng

O1M : d1 : 3,2 cm vd OrM : dz = 3 cnt. Vi6t phuang trinh dao

dQng tbng hqtp o M, gii thidt bi6n dQ s6ng giim khdng d6ng kb.

3) Tr0n do4n O1O2 c6 c6c dibm dring yOn (nrit). Tim khoing c6ch

tt 01 ddn c6c dibm 6y. C6 bao nhiOu nft trOn O1O2 ?

^1\avII* - vAr n{.n vA ccr- H$,

7.f. MOt dia dic ldn khdng trugt tr6n

mdt phing nim ngang ; tam O c6 vfn tdc

kh6ng dbi v (H.A.7.1). Mat phing cria dia

ludn lu6n drlng thing.

1) Chung minh ring vin tdc ddi cria bft
ki dibm ndo trOn m6p dia trong chuyEn ddng

quay quanh tim O cflng bing v.

2) XAc dinh d0 ldn vd hudng cia v0n

t6c c6c di6m ABCD trOn m6p dia d6i vcri

ngucri quan s6t g6n vcri m{t phing nim
ngang. AC la dudng kinh dfng thing, DB

la dudng kinh nim ngang.

72. Tim kh6i tAm cria hinh chu dbng chdt b6n kinh R c6 mQt hdc

r6ng hinh chu c6 ban kinh r < P.l2 vi tdm I cr c6ch tam O cria hinh

chu l,in mQt khoeng bing R/2.

Hinh A.7.1

.- - | "- -
I

I
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73. Mdt miSng t6n hinh ram gi6c
vudng g6c cin OAB hi c6t ho mQt mhu
CDB crlng c6 hinh ram gi6c vudng cdn

{H.A.7.2).

Tim khdi tam cia phhn cr)n lai bi6l

OA:OB=a,CB

LA

Hinh A.7.2

7.4. Mdt c6i thuyEn c6 chiEu dAi l,
khdi luqng m ban dhu d*ng yen. Cl hai
dhu thuyEn c6 hai ngudi vcri khdi luang
m1 vd m2 > mt. ThuyEn di chuybn bao

nhi6u, vb phia nio, ndu hai ngucri dbi ch6 cho nhau ? 86 qua sf.c cin
cia nutic.

7.5. Hai vdt nhd co khdi lucrng m1 : 40 C vi m, : 1209 ducrc ndi
bdng thanh c6 chiEu dai I : 20 cm, khdi lutmg [hOng d6ng kb. Hq
thdng quay quanh duo'ng thing rudng g6c vdi thanh vi di qua kfi6i t6m G
v6i thn sd 3 vdng I giay. Tfnh dSng luqng vi m6men d6ng luqng cua hO.

7.6. M$t du quay c6 dang dia rron n{m ngang b6n kfnh R, m6men
qurin,tinh l, quay quanh trgc thing dring di qua tAm vcri vdn tdc g6c
@o. A m6p dia c6 dudng ray, trOn c6 m6t xe kh6i luqng m ban dhu
dfng y6n ddi vryi dulng ray. Ddn mdt lfc xe khcri dOng vd c6 v6n tdc
u ddi vcri dulng ray.

Tinh vin tdc g6c mti a cua du trong hai truirng hcrn ; xe chuybn
dQng cing chiEu vi tr6i chiEu quay cria du.

7.7. MQt cii du quay hinh rrdn c6 b6n kinh R, khdi lrcrng M, m6men
qu{n t{nh | = MP€l2 do mOt nguai co ktr6i luong rn Lric dhu ngucri dring
cr m6p vd du quay vcri vAn tdc g6c a.,o quanh trUc di qua tam mol t Orr.

Tinh vin tdc g6c m6i khi ngucri da di chuybn t6i :,

a) vi tri c6ch tam R/2

b) tdm cia du.

7.8. M$t m|y cin c6 b6nh dd ld mdr clia dbng ch6t c6 b6n kinh
r : 2m, khdi luong m : 10 tdn. Khi dQng ccr cria mdy dd ldm cho
b6nh di quay vai vOn tdc g6c ot : 100 vdng / phrit thi ngu'i ta tdt
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done c,-v r a chuvEn ddng cia bdnh dd dusc truvEn cho cdc tru c6n db

cdn vit lieu. Banh di dtng lai sau 10 s.

Tin-h c6ng sudt trung binh mi b6nh di da cung cdp cho c6c trg c6n.

86 qua cdc mdt m6t dQng ning vi ma s5t. Tai sao_ ngucri ta kh6ng cho

d6ng co lim quay truc ti6p cdc trg c6n ?

7.9. MOt thanh dbng chft chiEu dii I c6 thb quay quanh mQt trpc
nim ngang di qua dhu A cria thanh vd vudng g5c vdi thanh. 86 qua

ma s6t, tinh vdn tdc g6c cgc tieu phii truyEn cho thanh o vi tri cAn

bang db n6 :

1) quay qua vi tri nim ngang.

2) quay qua v! tri dfng thing cr phia trOn trgc.

7.10. MOt hinh tru c6 b6n k(nh r, m6men qu6n

tinh I, c6 thb quay quanh mdt trlrc cd dinh O. Mdt
scri ddy khdtg dan duqc qufn nhiEu vdng vio trq,

dhu tU do mang m$t vit c(r kh6i lucr. ng m (H.A.7.3).

T(nh gia tdc cria vdt vi lyc cdng ddy.

7.11. Mdt hinh trg c6 ktrdi luqng mt b6n kfnh 11

vir m6men qu6n tinh \ : mfll2 quay do qu6n tinh

(0. \\_l
I

i
I

I
U

t

Hinh A.73

quanh trqc cta n6 v6i vdn tdc g6c wo. Ngucri ta 5p mQt hinh tru c6

fn.,>t1

kh6i luqng m1, b6n kinh 12, mdmen qu6n tfnh Iz : -l s6t vio hinh

,q,
tru sao cho c6 chung mQt dudng sinh. Mtvi dhu mit
tru L trugt trdn m{t tru 2, sau d6 hai tru ldn kherng

truqt l6n nhau

1) Tinh c6c vfln tdc g6c @1vi, tDy cria hai tnl l6c

da h6t trucvt

2) Tinh nhiQt t6a ra do sU trugt.

7.12. MOt dAy khdng ilan vdt l6n rdng rgc c6 b6n

kinh r, m6men qu6n tinh l, hai dhu ddy mang hai vQt

c6 khdi luang m1 vi mr > mr (H.A.7.4).

Tfnh gia tdc cia hai v|t vd c6c lgc cdng ddy.Hinh A.7.4
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IIinh A.75

7.13. Mdt hinh tru c6 b6n kfnh R vi khdi
luong m c6 loi hinh tru b6n kinh r < R.
Ngucri ta qudn ddy vic loi vi k6o hai diu
dAy bdng nhrtng luc nim ngang trei chiBu
Ft vd F2 (H.A.7.5). Hinh tru ldn kh6ng truqt
trOn rn{t bdn nim ngan€t. Tinh gia t6c tinh
ti6n cria trU, bi6t mdmen qu6n tinh cia tru
ddi vdi trqc d6i xring li I.

?.14. MOt diy kh6ng dan duqc vdt lOn rdng

1?" O, khdi luqng cria ddy vi rdng roc kh6ng d6ng

!:. tutO, dhu diy mang vdt A c6 khdi luong m,
dhu kia qudn vio mgt hinh tru c6 bdn kfnh r
kh6i luong ctng bing m vd m6men qu6n rinh
bingl : mrzlz. (H.a.Z.r;

HQ thdng duir. c thi cho chuyEn d6ng tri nghi.
Tinh gia tdc tinh ti6n cria hinh tru vi luc cdng
dAy. Ddv qudn vio tru c6 thb coi Ii thins dfns.

/;U'/2'
I
IfiaHiltlii

,q fl i,---rl.l\./\--
7.15. 1) Mdt hinh tru r6ng c6 khdi luqrng m,

mdmen.qu6n tfnh I = mr2 (r ld b6n kinh)Ilan Hinh 4-7.6

kh6ng truqt tr€n m{t phing nim ngang, rbi l5n
Itn mdt phlng nghiOng mdt g6c a : 15o-. vOn t6c kh6i ram hic bdt dhu
l6n ddc ld v = 2 or/s. Tfnh quing duting hinh tru di duqc tr6n mAr
phing nghiBng cho tcri hic no dungi 86 qul c6c m6r m6r d6ng ning do
chuybn hucing, rric cin kh6ng khf v.v..

.. 2) r(l:t trulng hqp hinh tru d{c c6 m6men qudn rinh t, : mrzlL. m
kh6ng dbi, t4i sao qudng dudng di duqc lai dli (ho5c ng6n) han ?

7.16. Tr€n m{t phing nghiEng g6c a c6 m6t hdp nho vi mQr hinh
tru r6ng c6 khdi luqng m, b6n kinh r vi m6men qu6n tinh I : mr2.
Hai vit cilng bdt dhu chuybn dQng xudng phia dudi^, h6p truot v'i h0
sd ma s6t tru{yt k, tru lin kh6ng iruo,t. 

-

1) Tinh a db hai var khi chuybn dgng rudn c6ch nhau m6t khoiing
kh6ng dbi.

2) Ndu k' le he sd ma s6t giiia hinh tru vi mdr phing thi d6 c6
chuy€n d6ng trOn ddy, chn c6 diEu ki6n gi vE k'?

q



urr* - ob, co Hgc cr xi rul eu6c cIA

E.1. (1982) Ngucri ta lbng mdt trirn bi c6

16 xuv€n sudt vd c6 khdi lugrng m vio mQt

que s5t AB nghieng g6c a so voi mdt phing
nam ngang. Lric dhu bi dfng y6n.

1) Cho que tinh ti6n trong m{t phing
thing dring chria n6 vcri gia tdc nim ngang

ao = zE htrfng sang tr6i (Hinh A.8.1), g ld
gia tdc trong iruimg, z li mQt s6 duung.
Gii su kh6ng c6 ma s6t gilra bi vd que. Hdy
tfnh gia t6c j cria bi ddi vrli que vi phin
luc O cria que l6n bi.

Tim diEu kiqn db bi : - chuyEn dQng vE phia dbu A - chuybn dQng

vE phia dhu B - dfrng y€n. V€ c6c hinh turng rng.

2) C[ng h6r nhu tr0n nhung gia tdc ao hudng sang phAi

3) H6i nhu cAu 1 (gia tdc hufng sang tr6i) nhung cho bi6t z * 2

vi c6 ma rdt gifa bi va que, voi h0 sd ma sdt k : 1/3.

82 (1983) - MQt c6i n€m c6

g6c o B bing a, d|y CB nim
ngang, vi c6 khdi luqng M. Tr0n
m{t nghiOng cia nOm c6 hai vit
khdi luqmg m1 vi m2 (m1 > m2)

n6i v6,i nhau bing ddy kh6ng dan
vdt qua mQt rdng rgc nh6 cr dinh
A cria nOm (H.A.8.2), khdi luqng
cria dAy vi rdng rgc kh6ng d6ng ke.

1) Giu nOm cd dinh. Hai v0t

trucrt kh6ng c6 ma s6t tr6n m{t
nOm, tfuh gia tdc cua chring.

2) NOm vAn c6 dinh, nhung c6 ma s6t vdi h0 sd K gifa hai vit vi
mdt nOm.

a) Tinh gi6 tri cgc dai cria g6c a db hai vit dring y0n.

b) G6c a vugt gi6 tri d6. Tinh gia t6c cria hai vflt.

Hinh A8.1

A
i-\(-\ -\r-\\Y/2. --J-i-
i --,/

Hinh A.82
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3) NOm c(r thb chuybn d6ng khdng ma s6t trOn m5r bin nlm ngang
vd hai vAt ctng trucrt khdng c6 ma s6t tr€n mdt n0m. Tinh gia tdc tucrng
ddi a cria hai vit ddi vdi n6m. vh gia tdc ay cua n0m ddi v6i bdn.

Ap dung bang sd (cho cAu 3)

q
lvt = ; kg, .r : 2kg, m: :4--

EJ (1984). MQt c6i m6ng
nim trong m6t mit phing thing
dfng gbm mQt phhn thing
nghiOng tidp tuydn voi m6t phhn
trdn b6n kinh R( H.A.8.3).

M6t vAt nh6 M kh6i luqng
m truot khdng ma s6t vd kh6ng
c6 vin tdc ban dhu tI dibm A
c6 dQ cao h. Vi trf cria vdt tr6n
vdng trdn ducyc x6c dinh boi

1kg,a:30o,g:10m/s2

g6c a gitra b6n kinh OlyI vA b6n kfnh dting thing OB.

1) a) Tinh ph6n luc N mi m6ng t6c dgng l6n vdr

b) Tinh gi6 trf cqc tieu hn,,,n cta h db vdt khdng roi kh6i mang.

2) Ci,t" b6 mQt phbn CD cia mi4ng trdn vdi COB : BOD : 9 < wlZ

a) Tinh gra [.i tb cua h dE vdt rcri nang o C lai di vio mang cr D.

b) N6u h * ho thi v?t chuybn ddng thd nio ?

8.4. (1985) Ta c6 cdc dgng cg sau ddy : bAng c6 dinh rreo ; hai hdn
bi nh6, mdt bing th6p c6 kh6i luong M dA bi6r, m6t bing ddt s6t, ci
hai c6 ddy treo minh ; dung cu do g6c. Hiy nghi ra mgt phuang 6n
thi nghiOm vE va cham db xic dinh khdi luang m cria bi ddt s6t. Va
cham cta bi sdt vcri bi d{t s6t li hoan todn mEm. Tim c6c c6ns thfc

chotamvdtisdco - aK
nang Dt mal E.

8.5. (1986) NOm ABC co d6y AC nim ngang tren m4t ddt, cqnh BC
dtrng thing vi g6c a = 30o (H4.8.4). Hai vft c6 k{rdi luqng m1 : 1 kg
vd m" : 2kg duqc buQc vio hai dhu mdt doan diy vit qua rdng rgc.

11
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Kh6i lucmg cua ronq rgc vd dAY

khirng ding kE. Ban dhu mr duoc
giu tr dr) cao h : 1m so vcri m{t
ddt. Thd cho h€ thdng chuybn ddn!
kh6ng c5 vAn tdc ban dhu. m1 A
tnrcrt tr0n m{t nghidng vcri hQ sd

rnasit:k:0,23.

1) Dirng dinh ludt biro to?rn ning lugng, tinh v|n tdc v cua m2 khi

n6 sdp cham ddt.

2) T(nh gia t6c a cita m2 vd lg'c cdng dAy T' KiEm lal gi6 tri cia v'

Liye:10m/s2

8.6. MQt con tdu v[ trq c6 khdi lugng m : 1000 kg bay theo qty

dao trdn quanh Tr6i Ddt & d0 cao (so vcri m4t dd$ hr : 5'6.106 m'

Ddng co cua con tdu chn sinh cdng bing bao nhi€u db ti qu! d4o niy :

1) clua n6 lOn qtry d4o c6 d0 cao hz : 9,6.106 m ?

2) dua n6 tho6t kh6i sltc hrit cia Tr6i Ddt ? Coi Tr6i Ddt ld hinh

ciu c6 bin kinh r : 6,4 . 106m v) khdi lugng M : 6-1024 kg'

Hing s6 v4n v{t hdp din 6 : 7.19-trNm2k*
8.7. (1987) Mgt chi6c thang c6 chiEu ddi AB = I vi diu A tr;a vio

sdn nhi nim ngang, ilhu B tua vho tumrg dfng thing (H.A.8.5) Kh6i

tim C cua thang o c6ch dhu A V3. Thang lim vfi sdn nhd mQt g6c a.

1) Chring minh ring thang khdng thb dr?ng

cAn bing n6u kh6ng c6 ma s6t.

2) Gqi k h hC sd ma s6t o sin vir turmg.
Cho bi6t a : 600. Tfnh gi6 tri nh6 nhdt k 6
cua k dE thang dfng cAn bing.

3) k : kn,n. Thang c6 truqt khdng n6u :

a) MQt nguoi c6 trong lucrng bing trqng

luong cua thang dr?ng o dibm C ?

b) Nguoi dy dring o dibm D cdch dbu A
2v3 ?

t'Az'-a'I
'n\ Iut fL,| 1lm"luz

i

CI

/t

Hinh A3.4

Hinh A.85
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-l) Chfng minh ring a
cane phai lon.

Tfnh kr,n fng i6.i a :

R-fa

cdng nho thi dA thang kh6ng truot, ma s6t

45o (thang kh6ng cir ngudi).

8.8. (1988) Ba ngurri v6c mQr khung
sdt hinh chir nhflt ABCD c6 khdi ram c
6' giao diEm c6c duong ch6o (H.A.8.6).
Gii sri khung ducrc v6c nim ngang vi
c4nh AD khdng co nguoi dO vi m6i so,n
(trri hai dhu A vi D). M$t nguoi dO khung
cr di€m M1 cich A kAoarg AM1 = d. Tirn
v! trf M2 vd M1 cria hai ngucri kia dE ba
nguoi chiu lgc bing nhau. BiQn iu6n.

Hinh A.8.7.

L

t-
t, I,q/ l

l/
'1

,r, ,, l,

------:sl

Hinh 4.8.6

8.9. 1) M6t con ldc dyn c6 kh6i luang
m : 0,1 kg vi dAy dai R : 1 m6t duqc
treo vio dibm O cta mdt toa thu dring
y€n (H.A"8.7) k6o con l6c d6n vi rrf A
sao cho ddy ldm mQt g6c 3@ vdi dudng
thing dritrg OB rbi thi ra khdng c6 vAn
t6c ban dhu.

a) Tinh luc cdng ddy cr vi tri A.

b) Luc cdng dAy li cgc dai khi con
ldc qua vi tr( niLo, luc dy bing bao nhi€u ?

c) Tfnh chu ki'cdc dab dQng nh6 cria
con ldc,

2) Toa tlu chuybn dQng th*ng vdi gia tdc inim ngang, con lic n6i
tr8n dftlg caur bang cy vi tri A.

a) Tinh a.

b) K6o cbn l6c ddn vi tri C cho dAy ldm mQt g6c 600 vcri dudng
thing dring rbi thi ra kh6ng c6 vin rdc ban dhu. M6 ri vfn t6t chuvbn
d6ng cria con l6c.

c) Tinh lgc cdng dAy o vi tri C.
d) Luc cdng dAy li cuc dai khi con l5c qua vi rri nio, luc dy bing

bao nhi6u ?

e) T(nh chu ki c6c dao d6ng nh6 cria con l6c. Ldy g : 10m/s2

14



8.10. (1959) M0t khung s6t hinh tam

gi6c rudng g6c ABC, vdi goc nhon B :
30o, duoc dat dring thing, c4nh huyEn

nem ngang. Hai hdn bi n6i vdi nhau bing
thanh cf'ng trong lugng khdng d6ng k6,

co thE truot khOng ma s6t tr6n hai canh

u6c ru6ng. Hdn bi I trOn canh AB c6

irong luqmg P1, hdn bi J tr€n canh AC
co trqng luqng P2 (H.A.8.8)

1) Khi hQ thdng da cin blng, tfnh g6c a : AIJ, lUc T cing thanh

I.l, c6c phAn iuc Q vi R cria c6c cqnh AB vi AC.

2) Cdn bang li bEn hay khdng bEn ?

X6t hai truc"ng hqp a) Pr : Pz : 100 N (C6 th6. gini bing hinh hqc)

b) n, : 100 N. P2 : 3P1

8.11. Mdt vit khdi lugng m : 1 kg trugt tren mdt phing nim ngang

r.tvi '.'in t6c Vo = 5mis rbi trugt l6n m.it c6i nOm c6 d4ng nhu trong

hinh A.8"9. Ndm ban dhu dri'ng y0n, c6 khdi lucrng M : 5kg, chiEu carr

cia dinh ia H.

,R N 6m c6 the tru gt trdn
Lt' ,,,,ri\ . mqt phing nim nga'g" 86

*1 1 : 
--, 

''-- z''.--l-----\ -- 
qua mqi ma sAt vd mdt m6t

Hirtt A.8.9 d$ng ndng khi va cham'

A^
,,. \

.'t \r,:i x t. 
"l----_\B..a_ __--\ r

Hinh A.8.8

1) Md ti chuy6n dQng cria hQ thdng

va tim cic vin ti5c cu6i c[ng cria v4t vi
ndm trong hai trucrng hor,p : a) H = 1m

h) H : i,rm

2) Tinh vo cgc tibu, ki hiQu v,',6, dE

r''ii vc ) Vmin thi vit vucrt qua nOm cao

H = j,2m. Ldy g : 10 mis2.

S.i2. (1s90) MQt thanh dbng chdt trsng
iu,mg Q : 2,i5 N c6 thb quay quanh

chot o d6u O (H.A.8.10) Dbu A cria

.a _-_---\<
r'\..

-^s
/u,

I

..\. it rv'
A

Hinh 4.8.10
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thanh ducvc ndi bang ddy kh6ng gian vdt qua rdng roc S vtli mot vat
co trong lutrng P -- 1N. S cr cr)ng d6 cao vcri O vi OS = OA. Khdi
luong cira rdnq roc vi dAy kh6ng d6ng k6.

a) Tinh g6c a : fOI ring vcri'cAn bang cria h6 thdng vi rim phin
luc cda chdt O.

b) CAn bdng ndy ld bEn hay kh6ng bEn ?

A

Hinh 43.11

1i Gii sri' ma sit giua gd vA ddt.rdr
ici'r. q6 kh0ng thb rruiyr md chi c(r th6

{t)

8.f3. Trtn mar bin nim
ngang c6 m6t mi6ng 96 kh6i
lurrng m. ti6r diQn nhu trong
hinl 4.8.11 (hinh chu nhar chibu
cao'R, khodt b6 1/,:t hinh trdn
bdn kfnh R) Mi6ng 96 ban dhu
dfng yOn. M6t mhu sdt khdl
lucrng m chuybn ddng v6i
vAn tdc vo ddn dhy mifng
96. Bo qua ma s6t r'd sfc
cdn khdng khi.

1) Tinh c6c thinh phhn nim ngang vx vi thing cfting v" cia vAn rdc
mhu sdt khi u6 di r6i diem B cria mi6ng 96 (n c dQ c-ao'n;. ,fi* aiE,
ki6n db mhu sdf vucrl qui B. Gia tr5c rrong truirng li g.

2) Gii thi6t dibu ki0n 5y ducvc rhoa mdn. Trcng giai doan ridp theo,
mhu sdt rp rnidng 96 chuybn clOng rhd nir: ?

3) Sau khi mau sit trrv vE 116 cao R (rinh rii mdt bdn) rhi hai var
chuybn dQng thd niio ; iim c6c vAn tdc cudi cirng cia hai vAt.

4) Cho vo : 5mis : R : f),12,5m . g : 10mls2. tinh 6d cao t6i da
mi mhu siit dat ducrc (tinh tu mat ben).

8.14. (1991) MQr khdi g5 d6ng cii{r
c6 dang lip phuang ABCD, khdi luong D r-,_ *.. ,,a
rn : 100 kg, cantr bXng a" dAt tren mdt i j

dit iiin; ngang ihec cunh AB (H,A.E.i2i. i I

Nsu'rri ta muon iAt 96 cho no ni;r, therr _,L: ' B
ciinh AD. ,,..7..:,,7/f//V7;,;//l)f/_,77r2V7_

ttinh ,4.8.12



quay'. Phei dat luc vio dibm nio cria 96 theo phuong vi chiEu ndo, db

cuung do cua luc lirm chuybn d6ng 96 li nh6 nhdt (v6 hinh vd giii
thich) .' Tinh cucrng d0 t6i thiEu 5y.

2) Giir thigt he sd ma s6t giua 96 vd

ddi li k : 0,3. C6 gi xiy ra n6u dirng
iuc da tim dugc u cdu 1 db lat 96 ?

3) Gie su ma s6t rf,t l&n. Ngudi ta

dtng luc F c6 phuang iudn lu6n ndm

ngang v) d4r vio dinh C de lat 96
(H.A.S.13)" 'firn bibu thirc dai sd cria F
theo g6c ,: mi canh AB lim vcri m{t d{t
(0 < o <90o) sao cho g5 bi lat rdt cham

vd n6i ri€ng, khdng db nhdo qu6 nhanh.

V€ duung bibu diAn F : f(a). Ldy g :

E.15. MQt vlt nho khdi luqng m : 0,1 kg dugc treo vho mdt diy
cao sir co h€ sd din hbi k : 10N/m dhu kia cria dhy cfi dinh' K6o l€ch

cho diy nirn ngang vi c6 chiEu dii tr; rhi0n I : 1m rbi thA vAt ra

kh6ng c6 vln t6c ban dhu.

Bidt rlng cliy cao su bi din nhiEu nhdt khi di qua vi tri thing d*ng,

tinh ciQ idn 1 cia dAy vi vQn tdc v cria vit khi di qua ri tri dy. Bo qua

xh.ii lrrrng cua dii'. Ldy g : 1{) m/sl.

* THI CHQN DOI TLTYEN

8.16. (1985) Nt6t h6p dlmg c6t khdi iumrg M duo. c treo viro <iA,v c'.ir

chiEu dAi i imr so v6i k(ch thu6c cria h$p ; ban diu h$p dfng y0n.

\1,3t vi6n dan bing chi khdi luc.mg m dutlc bin tbeu phuung ndm ngang

ri t6'r c{m vdo hQp, va cham h hoin to)n mEm. HQp cir dan cii chuybn

ri dir treo di quet mSt g6c a khi hdp tcri vi tri cao nh5t.

Bi6t gia tdc trgng trurmg li g, tinh i .

1) Vdn tdc cfia dan

l) Lrrc c{ng diy treo khi h$p bdt dhu di chuybn vi khi hdp tdi vi

tri c.io nhdt

A

IIinh A.8.13

10 nv-s2

4'1
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-1) Gia thidr hnp va dan thu trucrc nhier ruung thco ri ld nguo-c voi
khdi luong cria chring

a) tinh nhi€t luung dan thu duo-c

b) c6 gi xily ra voi dan trong hai trudng hqp sau : a : 0,2 rad ;ct : 24o ? Cho biSt : m : 0,1 kg ; M : 10 kg ; I : 5m, nhi€r d6
dan trudc va cham To : 300 K nhiOt clung ri€ng cua chi c : I25 J/kgK,
nhiOt n6ng chiy ri6ng cria chi ). = 2,5.1# J/kg, nhi€r dd n6ng chiy ctia
chi Tn = 600K. Ldy S : 10 m/s2.

.8.17.(1988) Hai m6ng OU vi OV nam hong mQt mgr phing cfting
. tfing vi- nghi0ng cac g6c u vi v so viri dudng nim ngung. Mdt thanh
d6ng chdt MN c6 rrgng lug'g p ti lOn hai m6ng, khdng 

"J 
*u sit gifra

thanh'i m6ng. o vi tri can bing IvrN nghi0ng g6c a so vcri dudng ndm
ngang (H.A.8.14)

1) Tinh a rheo u vd v

2) Cho u : 45o ; v = 30o. Tinh a. Cin bEng cria thanh (trong
tru&ng hqrp ri6ng niv) c6 bbn hay khOng ; n6u dhy thanh cho a rans
mdt chrit thi thanh chuybn d6ng th6 nio ?

&,-
/<.,-'6

>- l,L_\I-'J .U

Hi nh A.u.l4 Hi nh A.8.i5

.8.18. I\{Ot dng r'x {ggg kinh nhd duqc gdn cr tlibm o v'i truc dring
thing Oz thdnh g6c iOz-. : a vi qua,v quanh Oz v,li vin tdc goc u.,.

Trong dng c6 hai hdn tri, A co khdi luong N{ vi B c6 kh6i luung m,
n6i viri nhau bdng thanh AB chiEu dii l, khdi luung kh6ng Aang kE.
Hai bi c6 thE trucrt khOng ma s5r rrong dng (hinh A.g.l,i)
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Xii tdt ca cdc trucrng hcrp kha di vE vi tri cia AB so v6i 0. trong
nrii truorg hcrp :

1) -tin vi tri can bang tl6i vui cing cua h€ hai bi (tinh x : (JB ung
r,ii e an l-ring)

l) Tim diEu ki0n vb r.,., dE c5 cin bdng.

3) C6n bdng li bEn hay kh6ng bEn ?

a) Tfnh luc cang thanh AB khi co c6n bang.

E.19. (1990) Hinh 4.8.16 li ss d6 cua m6y

diEu chinh li tim. D0ng co c6 vArr t6c cin
diEu chinh lam quay truc OO gdn vui khung
OACB. tsJrurrg nay c6 lrinh thoi, cqnh OA : I
biSn clang d6 dir'g vi 4 dinh dEu ln
trhdt. Hai qui ciiu A vi B c6 khdi lu<rng
mA : mB : m. Con chay C c6 khdi lucrng
mi truo{ khdng ma s6t trOn truc ; n6 duoc
ncii bing chi tidt (kh6ng vC trong hinh) r'cii
b0 phAn rnty nhiEu hay it van nap nhi€n 1i6u

di viro xi lanh cua d6ng co.

1) Giei thich co' ch6 m6y gif vAn tdc
quay crla d6ng cir khong dbi.

o

lr,
,tdi \

t1/

')i''
t{itth ,43.16

2) Tinh goc a iing vdi vtn tdc goc cu cia truc OO' (Coi hai qua
ciu vi con ch4y nhu nhring chft di6m ; cic thanh cua hinh thoi rdt
c[rng nhung khcii luqng khdng d6ng kb)

-3) Tinh luc cing S cria rhanh AC vi luc cdng T cira thanh AO.

i') Tinh vAn tdc gdc t6i-thiEu db hai rlui chu r6ch ra (a ;* 0) khi
r-ruc r.iuay.

-il Cho I : 0,1 m I m : 0,1kg ; g : 10 m/s2 tinh m1 d€ m6y bir
illu nr;at ddng khi cz dat gi6 tri 9U vdng'phrir.

+t)



6) Hinh 4.8.17 vC d4ng thudng gap
hun cia m6y diEu chinh. C6c rhanh CD
vi CE bing V2, D vi E ld nhtrng trung
dibm cta OA vd OB vi cfng ld ch6t dE

hinh thoi ODCE d6 dnng bidu dang.

a) Tfnh g6c p vd luc S' cdng thanh
CD ring vdi vdn tdc g6c ar

. b) So s6nh c6c g6c a vi p khi l, m,
mi vi co c6 nhfng gi6 rri nhu nhau trong
hai so db.

Hinh A8J7
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B - HUoNG oAx cIAI

[ - DQNG HQC

1.1. Gqi ila uan t6c cta thuyEn so v6i bcr s6ng. Vectcr illodtt l,16o

hucrng vudng g6c voi bd. Theo cdng thric cd.ng vfln tdc ta co : 7: i * 6

Theo dbu bii :9 =vl

Theo hinh B.1.1 ta th5v :

.v2slna:-=
v-l

\. : Vl COSa

Suyraa:3Aa

3{3
z

1

;.L

s
f--- %=$qs

J.I J Hinh B.L]

Hinh 8.12

10 12. Goi glet mua la vat 1, 6 to la vat 2 vd
u23 mat ddt ld vft 3. Ta c6 :

+++v13:v12+v23
Theo dbu bdi vi theo hinh B.1.2 ta thdy

vr3 : 5rn/s

s.f3
vl3': vZ3.COtga : 7 = 4,JrrVS

13. 1) Chon mdc thdi gian ld hic hai xe gap nhau 6 nga tu vi goi m{t

duong li vAt 3. Hinh 8.1.3 diOn ti phdp cQng vQn tdc G : A + G3,
trons d6 vectcr {3 ld vectcr tbng hqrp, vu6ng g6c vli vecto thinh 

-phln
C.. Vectrv vat ttc tuang ddi gitra hai xe ld vects thhnh phhn 712 c6

hutrng kh6ng dbi, c6 dQ i6n bing

-51



F.

'"ftz

\-"-
u12 :du{, +t'], : {41P amz :Sotrvn

?) Vi chuy6n cl6ng cua xe 1 so vcyi
xe 2 ia chuyOn ddng rhang dEu n6n kir+ing
c6ch gi['a irai xe sau 2 gio ld :

s:vt2.t:5C.2:l0rlkrn

1.4. 1) L{y hai rruc rqa <1d trirng vui
hai ducrng (H.8.1.4). Phuong rrinh chuybn
d6ng cia hai xe li :

,r - --<4-'-*+
i./i A

i

A:x:-25t+2,2
E:Y:-15t-r-2

(l rinh bing gicr. x va -v rfnh bing km) g
Goi s la khoang c6ch hai xe, ra co :

s2 : x2 i \F : QZ -Xt1z + {Z -bi)2 :
: 85012 - 170r + g,g4

774
smin khi, : 

1,100 
: 0,lh - 6 phft

2) Gcii so ii khoing cdch ban dbu, Hinh I]-l-4

soZ 8,84 Phucrng trinh s? so2
1 7r)chri-*;-tl.2h:12ph. 

1

1."5. GiA su nudc sdng chiy theo huo.ng tu A <!Crn F3 va gr2i khoang
c6ch AB lir s, vAn tdc cria ddug nutic li v.,. Theo riiu bii ra co ;

vl fvo 'v?+vo V2-V,r'

vl + 4v7vo * 4v2v1 -v4 :8

vl+'4$vo+20:o
Hai nghiOm ctia vo h -39,5 knrlh vi * G,Skmr,ir

I-oai rrgldOm - 39,5km/h vi vsi vAn l,jc nly thi ci thuyEn va ca nS
khdirg thb di ngucrc dong. Vfly chi crjn nghitm v,_ : - 0,_5krn/h" Ddu trii
chung td ddug nudc chiiy tri E ddn A.

-51
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1.6. Goi thr-rvEn li rai 1. nu6c
thur-iir di :;ut',i dong :

\'1i.t : (r'l: + l'::) tt

(\'lt - ljtr : 6. Suy ra t1 =

!i vAt 2 va btl s0cg i:) vAt 3. Khi

\ lt I r

-A

A
/1'l

F--hi thu...En di irsryryc iidng :

(r," - l)t' '- 6 ha,v t, : j; 
(Z)' '"12 -1

The'o db;-l bii : t1 r- t.1 : 1t * O 
. :' vp*I yiz-1

Giii ra ta droc v1r : 5kmr'h (loai nghi€m v12

2,5h

: - 3- trnn]

66lt:*^rr :::Ih

tz : 2,5 - I : 1.-5 h = Lh 3C ph.

' i 
n.7' *i' ihi Crrdng

. (; ,, Ui c'ha ca no A du:sc
-..._-. ----'--.Z- -.-.7 bibu di5* hing elulng

t4 .,"' : ,./ glv khriJ alrtfj, cdn

-, - .- - ,i//,, c0a ca rrd B lA duong
'--\ gdy khric BIVTD (DiFrn

i 
-'--.-- Ivl bibu thi ncri g5p

.. .1

i f it 3 tro;il AM ring vcri can6 A
'-Y '' di nsiJuc dong lfc di.

Hin"\ 8.15 MD vdi can6 B di
nguo."c ddng iric vE. Vi

hr:i van tdc Ji ngrrcrc ddng bEng nhau, nOn AM vi MD c6 ctng d0 doc
::l B.:.5\ Lirlr iuirr trrcrirg tri ta thfy FM ..'i MC c6 cirsg Cd ddc.

\c'u diFm gap nhau cta hai db thi li fung dibm N eua doan thing
r,D tli l:ai cr:lrii si chay ..'6'i thc'i gian bir-rg nhau.

a

. Th:r: ,ib thi ta rh:il,' BE : i nn' : +Spt
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-- -g
1.8. Goi hinh khdch ld

vit 1, 6td li vit 2 vi m6t

ddt ld vit 3. Mudn cho hdnh

kh6ch dubi kip 6 tO vdi .idn

toc nh6 nhdt thi trudc hdt

I'ect0 van loc v1r cua ngum

6y ddi voi 6td phii ludn lu6n

hudng vE phia 6tO vi t?i

thdi dibm ban tlhu vecto {2
hudng tt A ddn C (I{.8.1.6).

tac6: 
1

v2 sina {1)

t''i.17'it
o -..t' -*' It \o1S

rtl
oi \

/-
'lI
1i

ir__\ _

Theo c6ng thrlc cgng vAn tdc ' {3 : 7r, + Tu.

Theo F{.8.1.6 ta thdy, vecto {3 c6 gdc tai A tai thdi dibm ban dhu

c6 ngon nirn trOn dulng xy ll AC. Mudn cho dO lfn cria vectcr d3 id
nho nhdt.thi vectcy {, pUi vu6ng g6c v6i ducrng ry, trlc l} vudng g6c

vdi phuorng AC. X6t hai tam gi6c dbng d4ng, ta c6 :

v13

v23
= * nu, u,, = * : # : 10,8 krnih

Hinh 8.1.6

1.9. 1) Gii su dibm gqp h D (H.B 1.7)

Vr An
Vi LF / AB ta c6 vlcoyr :v4 DB'

Tt (1) ta x6c dinh dugc g6c B gifra vectcr

+V1
vj vd hufng BA, vui sin p : - cosa (diEu

kiQn phAi c6 ld vlcosa < vj. C6c hinh chi6u
cria hai tiru xudng AB chuybn d$ng vcri c6c
vAn tdc ld v1 sina vi v2 cosp. Thcri gian cbn

dE gap nhau ld :

I

[ : ---------------- Vdi v" ldv til (1)
v, sinq 4vrcosd

fri"ftaco:t:----;-- vlcos(a-p;
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lsinc lc)| t : 
-- - 

:osq 
DiEu kion ld tga : !

v1 vz v2

1.10. Goi dibm gip nhau ld C, a ld g6c cin tim (H.8.1,.8), cdn thcri

gian li t :

Hinh BJ8

AC=v1t;CB:v2t
AQ = i-
sina sinP

.h d
Slil) : _-

' v2t

Suv ra : sinc : {.O,Uo ki6n v1d < v"l cluqc thia min. Thai vay
' vzl

8.20 < 2.L60 \

,ioo : 1 --+ s : 30o hay 1500 V{y i6 hai c6ch ch4y :

L

l) a : 30o, siny : + = * t t = 7010' ; F : r42o50'

cB:.*r=*:33,t^sinP 0,604

33.1,=T:16,5s

2) a : 1500 : Y : 7010' ; P' -- 22050'

CB = -d'=. = + = 51.53msirf' 0,388

. 51,'"r': i':25,8s
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liinh 8.t.9

1.12, Goi khoing AB : l. O' chui'dn dbu :

q()l \'(Yl D0 SOng la v - vi -. Vl

a) iph/ri hu6ng vio B nshia li lim
e6c p v<ri hcy s6ne (H.8.i.9) :

CAIrc0 : AB = i' suY ra B - 26034'

bt il lam vtri thinh ab crja thuyEn
g6c a.

Y1 VrTac6:-::=
siqp sinl'c-.8)

sin(a- P) : isinp = #:0,056-
a-B:7o19'
Suy ra : a '= 29a44'

I.trtr. VAn tdc crla vAr

-t--=
t.>

-/,,-/'__!L
A

l\tl
'L>._

D
*L)

m6r

.ll2lvi, - --" v*u v-u ./2-u2

O'chuvdn thfr hai. ilphtii hrdng
i6ch di (H.8.1,10)

2lt) : -r-t*-T- 1\',--!t-

Lr

fl in"h B.].10

>1

1.f3. 1) ci6 thbi rr! rhdnh rr6i sang
thinh phii (H.8.1.11) VAn tdc;'",nu gO Adi
vc*i Trii Ddt hu6ng nr Bdc xudng Nam :

u:u{2
2) Gi6 rhbi rir thinh phii sang rhinh

tr5j. VAn.tdc ilhoeog tr) ,FAy sang D6ng :

u : v \i 2
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l.i{.

1.15"

,11
- <r

..; 
1h--=ie(t-t)j

A t-'

12:1,(t-t\2
t 

- 
1(+ 1lr - r\L- r,,

t:2s

,1.h =:8t'

H:vot n*er'

H-%:+:ry
(H-hhm

uo : - 2h-
1"16. Khi rcvi tu do :

n: *ePI

f n I-40-':1?=fl ro:zs
Khi n6m l6n ta c6 phucmg trinh vE dd cao h cria vit (chiEu ducrng

huong lOn tr0n)

h:H 1 ^+ vot -; Et

h:20 + vot-5t2
n

Khichamddth:0vlt:*

&-ro sb-zo 2son= t :_T=T
vo : ffifn$
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1.17.

3<

1 4 74

.l

S:\ru[ +;a\.

It92:10t+jr2
2

t2 + 20t - 3g4 = 0
f_t = -10 +{484 = -L0 i 22

t=12s
vt : vo I ot : t0 + L.12 : ZZmls

x(m)
1.18. 1) vt : vo +- at

vo : Zmls

a : 3m/s2

. x: o;t * {ot2

x:zt+rl;O

x 2.4+1.5.i6
z/ \ir' :

u(,=a):2+3.4=14mls

3) Xem hinh 8.1.tr2

8J.12

1.19. Theo db thi rhi vdt 1 chuyEn d6ng chdm dhn dEu, cdn vdt 2
chuybn ddng nhanh dhn dbu vcri vdn tdc clhu vo - 0

1) Clryn trqc Ox c6 g6c O tai vi tri ban dhu qia v6r 2 vi chiEu
ducrng ld chiEu tt v{t 2 d6,n vdt L.

Ta thdy db thi I cho v, : 0 khi t : 20s, do d6r ddi vdi 'df 1 ta c6 :
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r)--"10--lOa;
ar : 2rn-<' (ai t 0 vi vecto gia tdc hur?ng theo truc (X, ttic nguqc

chii:i churin dQng)

"(r) 
: -4A + 2t {1)

Phunng lrinh chuybn dQng cria vit 1 li :

= "o 
+ vot * |a;2

"(l) 
: "iB - 4{)t 'r t2 (2)

DA thi II cho Yt : 1Ornls khi t : l-Os' Do d6 ddi vivi vit 2 ta c6 
"

vz :- a''t

10 : 10az

a: : 7r'ls2

virn = 1.t i3)

Phucrng trinh chuyBn rlQng cua vlt 2 ld :

1^
" : ;r' (4)

2) Tai dibm g{P nhau ta c6 :

?8-40t+t2=A,50 +

t2-80t+156:0
Ta duqrc hai nghiOm tr : 78s

tz:2s
Lc4i nghiQm t, vi vQt 2 di dugc 20s thi dtng'

Tha-y t1 : 2s vlo (4) ta duqc tqa d0 xs cia dibm g{p nhau M'

l*ir,r=i.4:zm

120. a) 0 < t < 4 : chuy€n dQng theo chiEu duong vdi v : 1m/s

do d6 ; x : t. D6n t : 4s, dOt ngdt dbi chiEu.

.1 < t <6 : chuybn dQng theo chiEu im vdi v : 2mis do d6

x : 12 -Zt.



b) 0 < t <<3 chuvbrr d0ng thing clEu vrri r, : tm,,_r 1[i chd.n din
dEu, d6n t = 3,,5 thi drirg. elbi chidu, chuyEn diing nhanh ciln dbu d6n

l^.:_-t. 
thi dat vdn frii 2m.is. s:lu tlri tie1., tuc c,huvbn c16ng dEu vfi vdn

i(Jc ztl;"

Chuvbn ddns sa' ph,) hcrp v6'i thuc td vi ch{t di6m c6 qu6n tinir"
kh6ne ti:b C,3r ngi,rr rl6i chitsu.

i.,

;

I

":.GO!

: -r-/oco:gt

: vosincro -.{t
viri vit 2. Khi 'Av t.;.. c,3 :

\
\i \. __-\;* -2

Hinlt ll.1.l3

122. 1) Chon he toa d6 xoy. c6-gdc rai cliBin bdt diir efm. Gcl vi",
,ty,Yb v2u li <ac hinh chiSu cii-a vari tdc iraj vat.tren c6c {.rue tqa dS, ta cr}:

V1* : vocQ!i.4; i

v1y = vosindt - gt ;

Goi u li vAn t5c cira vii I
U1, : i,.rCoSdt -(-v,_cosar) :,.,^(cO*:i + c*sr:ri
u2y - vosinc?l - gt - vosincT -r gt : vo{sinc, - sin*Z)

'r-%u : uq tl (cos,a, * cosa")2 + (siira, - sina_)2

, at*(tt ,u : 2vo cos { i;*1 
J

vectcv iikhd"g dh; ci vE hutrag vi cu<rng d6.

2) Khoinsr c6ch s girfa hai vit :

1.21. 'Iioug c;uii r,-inh
riri { ua € dru* c0r:g
lhi'm iu:i{ rnfrl ,:l n i6c+v (v ,= _et) {f{.8.i.13)

X€t tam ei6c vu6ng nii
c6c canh lA c*c v{:ctcr vin
tilc, ta c6 :

g2t2 - .1. v,

"'?;;| _- -1---_r,L!-

g

u: gt

6{l

' 4r*ct:
s = 2v.,c(ls {---- -)t

2



i,23. Ti:co hiuh A.ltia :\icos,6i1 : \'rcosa2 nen cic hinh cilidu xudng
rnat dat \o crlq nidt thoi'di€m) bing nhau.

ilinh ts.1.14

vlsindrr > vrsina2 n6n quy dac 1 cao hirn qu,v, dq{o 2 (.H,8.1 l4). Khi
vat I cii;:m dit thi vg,t 1 cdn bay n€n ch:rm d5i xa irrrn.

l-hcri hinh A.l8b: r'isinc, : \,.sinrl n8n iliirir cua hai pilr?rbdu cao
bing iiir:+,u, nl,ung parab0n 1 doilng hrrn vi hinh chi6u ciia vat I ciruybn
CQrg nhanh ircvrr hinh chidu cua vit 2. (vlcosrlr > vlcr)sd{2)

Liai viit ddng tli&i ciilrn .15t, nhung vlit 1 ir xa hun.

i24. Vil du'q"g r6n:r v(yi mddun vdn tdc nhdt dinh :

- Ndu { ntry ngang, thi thcri gian rcri toi d5t bing thvi gian rcri tq

,.io to t'* clii crro h - ; gto2 . Suy ra io : 
{ iO

- Ndu { c.hicir xu6nr: : hinir chliu ciia ( te" lruc Oy' co gi6

tri v : v.,sina * 
_ 
gt, nOn a cang lcvn thi vit cirng scym tcri ddt, so'rn

nhit li minh co { tur*ng thing ,Jring xudng ducri (H.8.1.15)

- Ndr: { chdcir lOn : hinh chi6u l€n truc Oy c6 giai doan l3n cao

chin din m6t doan :

(vosinrr)2
s : __ __ r01 rm

/o
-D

ind+caxh+s
(H.8.1"1s)

i) }'rcrg c,ie niauJr

CL) \'.. Cnccn XUL)ng

1
i; :D niailn) tfii ttrr

n

\-.t\

I lti"o
i

g'l
- -.7

/{ .1
J-

Iv
I

?fi-

F!inn ij.l,15

6l



ddt muQn nhdt ii cdc rninh .6 q ghn nim ngang. Vfly sau
l%

t. = 1l - th) m6t nria sd minh dd roi xudng ddt., vc
2) Trong c6c minh c6 i chdch l6n (m6r nua sd mAnh) rhi r6i ddt

muQn nhdt ld minh cO i nuung thing drtng l6n rrdn (a : 90o). Nir

"Zcli khoing s = : mdt thoi gian 11 : + rbi rcri khcing s + h su6t-zge'Ig

111111_ {Frshtho'i gian tz : 1l a-YCs
v.+fi1+4h

t1+t2:

125, Ldy gdc truc roa d0 cr vi rrf cria ph6o vi rhoi dibm O lric phdc
bdn. Cdc lca d6 cria m6y bay vi dan li :

x1:vt;yr:H

x2 : (vocosa)t;yz : (vosina)t -* rrt

(H.B.1.16)

Bdn trring c6 nghia ld x1 : x2 vi
yz:Hhayv:vocosa(1) *
vi gt2 - (2vosina)t + 2H : A Q)

A' : v3 sin2a - ZgH > 0

vo (min) ring vtri A' 0, nghia li
parab6n c6 dinh cr d6 cao H.

Thay (1) vio A' = 0, ta ducrc

vo(min) : lr7+rgH

v
n

Hinh 8.1.16

cosd:; = 17fu"r,icle tga: g
Vdi v 1440 km/h :400 m/s ; H

vo(min) : 748mls vd a = 57oq'
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i26. Trong h€ tga d0 duqc chon nhu o hinh 8.1,.77. C6c phuung

trinh tga do cua hdn d6 li :

x = (vocosa)t (1)

y = H + (vosina)t -|st, tzl

Thcri gian chu-vbn dQng to duqc
tfnh tir (1)

L[.,:3 (3)
" voc()sd

Thay (3) vnc (2). ta dusc:

4-_ L

I
I

H

i
n

Hinh 8.L17

:0#I'r" - Ltga. (# - t)
a:Lz_W(+_H)>o)v." zv"o

. s2Lz 2sH * ^l_", +--->u
%v6
v^

L < '" 
{i"3+2gHfrb

V,' |.."."".:_
L(max) : ; {vl+zgH &ng vdi nghiQm k6p :

vi vo
t6s - BL** ,fq+W

VAy q = 30o

L(max) : 34,64m (g : 9,8m/s2)

127. * Phuung trinh tga d0 cta vdt ld :

x : (vocosct)t

y: H + (vosina)t -lrrt

t

1r

(1)

(2)

(H.8.1.17)
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Thcri gian chuybn dQng cho d6n khi cham d{t :

Lto: - (3)- vocosa

Thav (3) v?ro (2), ra ducrc phunng trinh bac 2 vE tga

s.L2 , ol 2

l;tg-a-Ltga +(=-H) :0 e)-t-o " Zv-n /

ViA>0,suyra:

EL'? . 2eH, ----l<0
v: vi

Khi vu cgc tiEu, ta cti

g2!-2

{(min)

4
dat z : vzo, ta dvoc : z2

Giii ra ta dugc v.(min) =

vo(min) ndy ring vcri A :

ljg. * 1) Lric t =

2sif
- -^i-- - I : {}

vf (min)

+ 2gHvl - gzLz : A

+zglJz**L2:0
{g({u2 +L2 -H)

0, phuung trinh (3) khi 5y c6 nghiCm :

vz !rFI2+L2 - Hlpa :"gLL

4s, bdtdng o dO cao )b : * at2 : 0,25 .12 : 4m

vir c6 vAn t6c v, : 
- 
at : 2nt/s.

X6u v'id vin tdc cria d6 d6i vrii mdt dit
.. rhi 7: q + {. v.cto i1H.r.r.rs; co cdc
-1 thinh phhn vx : Vo cos3Oo : 4,6gm/s ya

t'y : uo sin 30o * v, : 4,7m/s = v,

Vgy vecrcr ilarn vCt pirggng ngang g6c
B 45o va v : 4,7 \it : 6,d5m/s.

Thdi gian d6 l8n cao 11 : : : 0,.17s
b
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KhoAng l€n cao (theo chiEu thing drhg) yr : vyrr - | Srl: 1,11m

(xem hinh 8.1.19). D0 cao cgc dqr cua d6 so v6i m{t ddt :

,|

s.rl : ; stl

t2 : 1,01s

Thoi dan da bay T : t, * t2 = 148 =
= 1,5s

2) Khoang cilch | = v*T = 7m

!o

Hinh BLI9

F-Fr Fz-F
a.=- x l-xtl * 

l

F-Fr Fz-F
*=l-*

FrxF=f . F, (l-x)
I

rr - DoNG LUC HQC

2.1. Gqi luc dy li F vi kh6i luqng cria thanh li m. phhn b€n tr6i

ti6t tli€n c6 ktrdi luqrng m f va chiu lgc F - F1. phin b€n phai c6 khdi

. l-x
lucrng m-p vi chiu lgc F2 - F, ci hai c6 gia t6c chung a cria $anh
(H.8.2.1)

F/,
..--l--*r

<---{l 
]----'

1--""...-..---_--*.

z

I{inh 82.1

Suy ra :
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I

22. a) Vi cric lgc t6c dung
lOn m5i vAt theo phuong thing
dr6'ng cdn Slng nhau, n€n ta chl.

cin x6t cac lgc theo phuung
ng,ng. W sqr ddy khdng gian

n€n 2 vflt co ctng gia tdc
(H.B.2.2)

Fcr,-T T Fan
a:- mt mz mt*m2

Far,:k:3(X).0,02:6N
Thay c5c gi6 tri vio a, ta c6 :

6u:fr:7m/s2
b) LUc cdng T : frz? : 2.2 : 4N

Hird, 823

23. XCt riOng r0ng rqc d$ng A. Vi m^ * 0

n€n ta c6 : T = 2F (H.8.2.3)

X6t ri6ng v{t m, ta c6 :

T-mg=3xn

F SuyraF:(C*u)?

Khia=0thiF:ry

2.4. 1) Chi 3.10N : 3oN.

2) Luc mi luc kd chi li luc cdng T. Gia

tdc cia h0 th6ng ld a. Ta c6 :

Jt - *tt = 11& (1)

l.rg-T=m2a (21

trong d6 mr : 2kg ; m2 : 3kg

Hinh 822

Giai he phuong trinh ta duqc :

m2-ml a , )a:-.--E:zmts-
m1 tm1

66
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3) N6u T : 30N, m, v6n biing zkg rhi (1) cho a : 5n/s2. Ti (2)
suy ra mu = 6kg.

Vay x : 3kg

25. 1) Gei T le lu. c crng cta ddy, a li gia tdc cta hQ, ta c6 :

f {rtl*-ls-r = (M-rm) a (1)

[T-Mg = Ma (2)

-. rnssuyra:a=Jfrffi

Vdt c6 khdi irqng.m chiu t6c dqng cta trgng lgc mg hunng xu6ng
vi phan luc Q cta khdi M. Ta c6 :

mg-Q=ma

Q:m(s-a):ffi
Ap lrrc N cr:a vat m lQn khdi M c[ng blng ffi

aM$vrl_n)g2)F=2T==

,"rtn"t.:iln m)gtathdyP > F

2.6, a) Gqi T ld lgc clng cria ddy. Gia tdc a1 vi.a2 cria 2 vht ddi
vcri rdng roc ngusc chiBu nhau nhfing c6 d0 l6n []ng nhau. (H.8.2.4).
Tac6:

T-m1g mzg-T
?t=&.>=_--= ml m2

_gg:3lj _ 0,1.e,8

mr*m, 0,5

ai:a2:t,95nVs2
T : *,(g .. ai) = 0,2(9,8 + 1,96) : 2,35N

\t ga tdc cria rdng rgc bing 0 n€n lyc k6 chi :

A
, tM,
v;l L''
F vn,e
'mzg

Htd, 824F=2T:4,7N
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b) Khi gia t6c cria thang m6y bing a : 1,2rn/*, cfing trlc li khi ci
hQ gdm hai trong vQt vd rdng roc dEu c6 thOm gia tdc a : 1,2mls2, thi
lyc truyEn gia tdc cho h€ niy li F1 :

Ft : (mr + mja = 0,5 1.2 = 0.6N

Vdy lgc kd chi : F : Ft + N : 4,7 + 0,6 : 5,3N

2.7. l) Chgn chiEu di l6n lim chiEu durng. Goi a li gia tdc cria
thang m6y, T li h;c cdng cta diy. Ta c6 :

F-(M+m)g=(M+m)a
Fa : ti;;

T-rng=

T:m(g*a)::Ff-
M*M

2) Gqi a' li gia tdc mdi cria thang m6y :

F - Mg : Ma' ; a' = l - t (hutrng l0n)
m

3) Vat rcri tg do n€n c6 gia tdc g hudng xudng. D6i vdi bubng cta
thang m6y, vit c6 gia t6c arn : a' + g vi kh0ng c6 vAn t6c dhu lr6n
thoi gian rcri duqc tfnh bing c6ng thrlc :

h=+amt2"suyra:t = 1m=
2.8. Vi khOng c6 ma s6t nOn phin luc d cria thanh l6n hat cudm

vudng g6c vdi thanh. C6 thb phan tich O'thann hai thinh phhn : d 
"Ophuang thts qgng vd bi cAn bing bcri trong luc t6c dung l€n h4t cudm,

Qr = - mg ; q c6 phuang nlm ngrt'g vi vudng g6c vdi thirnh, lqlc

niy truyEn gia t6c ai cho h4t cudm, A : * $r.ei.jl. Do tina cfidt

tucrng ddi cria chuyEn dQng, ta c6 { = { + itroog d6 ti li gia rdc

cta chuyEn ddng tucrng ddi qla hat cu&m ddi vdi thanh r.d cr5 phuong
cua tbanh, cOn ih gia tdc k6o theo (cria thanh) (H.8.2.6). Ta c6 :
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m nh 8.25 IIi nh 8.2.6

tl1 : ? COS,4

ao = a sind

Thoi gian t dE hat cutu rdi kh6i thanh :

.1| =;a{'

fa f ar:11 - ='lf 
-

1 ar V acos4

Cdn phin lvc 8'c6 d0 l0n :

o :,{dT+ d{ = ^,[g2 
+ *ti'Qo

2.9. Lt;c cdng diy tai mqi dibm dEu c6 d0 ldn bing nhau.

ut=I
Ddivdivftl: - m

l.
s1 : J alta

^ _ T+mg sinq
42-

D6iv6ivft2: - m

1.
s2 = 1 a2t'

ot=@
D6ivcrivat3: " 4m

1.
\ = ja3r'

T

Hinh 82.7
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Mdt kh6c ta c6 : 2s3 : s1 * s2.

Suy ra :2a3 = a1 * a2

t1+m1-2T\ =I*T*mssina\4mlmm

Giai ra ta dus.c: T = f : +,ltt

1^^?q = * = 4,9mls2 ; a2 = g = 9,8rn/s2 ; a3 : fo = 7,ZS^/"2

2.10. Vat m chiu hai hrc tdc dgng li lgc clng crla dAy f vd lgc ma
.6t 4r. Vat M chiu ba lgc t6c OBng fa l1l. dlv" f ua h" Fr, lxct
theo phucng ngang. Xem hinh 8.2.8)

Vi d0 l6n crla gia tdc cria hai vft blng
nhau nOn ta c6 thE vigt :

. F-T-Frn T-Fr.
":_T-_=_;_

F F-2Fmsa:frff'SuYra:
F:(M+m)a+2Fms

1F : ; (m + M)g + 2kmg Thay 916 tri vao ta duq.c : F : 25N

2.11. Vi d6y ndi L'h6ng c6 khdi
luqng vi khdng giSn n6n hai vit
c$En dQng v6i ctpg mgt gia t6c'
lal : a. Theo H.8.2.9 ta c6 :

Plsinc-F',,r-T
a = (d6i vdi

m1

vOt 1)

T_P,I
a = --: (ddi vdi vft 2)

nb
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Plsinc-F."-P2
Suv ra : mlfm?

(mrsina -m1) g-km2gcosc

m1*m2

- 
(2,5 - 2) 10 :0,1.5.10.0,87 : 0,093 m/s2

I

T : m2(a + g) = 2(0,093 + 1o) = 29,2111

2.12.* Ggi nOm li vat 1 chuyEn dQng vdi gia tdc d, cdn vft m ld

vit 2 chuybn dQng vdi gia t6c if. Cng" h0 quy chi6u li hai tnlc tqa d0

Ox, Oy gdn voi -At gT ngang (H.B.2.10) vi chi6u c6c vecto gia t6c

l€n cac truc, ta c6 : a1 (au : a1, a1, = 0)

1,
a2 \a4, aty)

Gqi N li phAn hrc
cria n€m lOn vft vi 6p

dung dinh luit 2

Niutan cho tLng vit,
ta dugc :

Htilt B2J0

F cosa - N sina - ma2* (1)

Fsina + Ncosa - mg = mary Q)

F - Fcosa * Nsina - M"r (3)

M{t kh6c, gai?x li gia t6c crla vit m d6i vdi nOm thi:

i, = ir, + ii (vecto {t nuu"g song song voi m{t nem)

Chi6u lOn hai truc tqa d0 ta dugc :

ak = a'21 CoS'a -f o1

&r., = 3rr SiIl4
-t

7l



,7
Suy ra : azy : (aa - a) tga (4)

Giei he 4 phuung trinh ta tim duqc :

u, - F(t - cosa) + t* titt.' ' .o*
' M *msin2a

F(msin2c@a2x=-
m(M+m.sin2a)

i Fcosa [M+m(1-cosa)l-mg(M+m)sina. cq* ) tgoa;Y: ...---.---- 
m(M*m.sin2a)-

Mu6n cho kh6i m dich chuybn l6n tr€n rhi phii c6 hai diEu ki0n :

a) a2y > 0. Suy ra : F t e8(Ule):ea
M+m (1-cosa)

b) N >0. suy ra' a . --148"9!o-
il-cosa) sina

K6t hqp l4i ta c6 :

mg(M*m)sina , E - Mgcoss
M+*G:;*) < i < 

ft-'cosc)sina

Ndu F = 54S thi a21 : 0, v{t dfng y6n so vdi nem viM+m (l-cosc) '-- -zt v'

ciurg chuybn dQng vdi n€m.

2.13. Fms = T sina (H.8.2.11)

Fm. = lQ (Q ld phan luc
(cgc dai) cria mtrt bin

phhQsd
ma s6t)

: lt (P - T cosa)

T = k0-lo)
I

T=k(:g-r")'cosc L

IT=klo(=-1)- cosa
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kt(+ - 1) sinc
Suvra'11 - ---cosa---:-mC-kL(l -ccsa)

That- ga tri vio ta dus. c ! : 0,2

2.14. 1) N6u F < hzg thi hai vdt vin drtng yOn.

2) Ndu kmrs < F . krtg thi vit m2 sc chuyEn d6.ng (dao dOng tit dlan)

3) Ndu t t k-rg thi hai vft s€ chuyEn dQng vE hai phia .ri dao
dQng tdt dhn. {\y

2.15. 1) Ldy chiEu duong hufng xu6ng duoi. {-.9
Ggi a26 ld gia t6c cria m2 ddi v&i ddt, ta c6 :

?2d = a2- ai (nh6nh diy mang m2 c6 gia tdc bing vd ngucrc chiEu
voi m1)

Ap dung dinh luAt 2 cho hai vAt vdi nhdn xdt ring h,rc ma s6t bing
lgc cing cria ddy :

m2B - F*. : m2(a2 - a1) (1)

mtg - Fm, : rtrl&t (2)

^ (mr - mz) g 1m2a2
SuYraiol = 

-1 +r,
mrmr(Zg - a2)F..: -r,--

m2g-m1(g-a21
a2d - m'*m2

z) a) a1< o n6u mr < (1 -il m2 hay ^t . +
b) uza < o n6u mz < (1 -ilm1 hay *, . ?
c) a1 vi a26 dEu ducng n6u f < m1 <2m2



2J6. r a) Lgc clng cua ddy t6c dpng l€n hai rdng rgc tr?c h rch
biq mQt ngSu hrc Fr, F, (H.B:2.p) Ngeu bc nly bi sin khri n6n chi
c6 hxc ma s6t i"*, cta m2 t6c dqng len bdn vi gdy, n gia t6c a1 cria
ban.

,7

IIi nh 8.212 In nh 8.213

Fn'. : m1a1

Vit m2 chiu hrc clng cta diy F vi lgc ma s6r cin :

F-F.. : frz?z

Vit m2 truqt

at<a2tFn,.
hay dfng ydn so vdi bin ? Gii srl m2 truqt, nghia li
: km2g : 6oN n€n a2 = -F >a1

F 
1tr(l'1itr:EhavF>F--13+r\='ml

d' aay F : 80N. V4y mz kh6ng rruot so v6i bin, m2 vi m1 cing

cogat6ca: i-:3,2m1s2ml+m2
b) T6c dung crla diy I€n bin rft l4i cdn hai luc fr, f, (H.8.2.13)

lq" 
pt b! trgng luqrng cria bin khrir, chi con F2 : F hu6ng sang tr6i.

Phucrng trinh chuybn d6ng cria ban li :

Fr.-F:illill
t u, = -1r3mls2

Phuong trinh chuyEn dQng cua v{t li : F - Fr, * m2a2 | az : Zmls2

Bin vi vit chuybn dQng nguqc chiEu nhau.
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2.17. * Chqn chiEu duang ld chiEu xudng dudi. Gqi cilc $a tdc ld
a1 vd a2. Gie thi6t at > a2 (mi6ng 96 dudi chuyEn d$ng nhanh han)

Vft m1 chiu cac ll;c :

- m1g sina

- lgc ma sat Ft = kl(Nl + N, (Nr : m1$cos,a' N2 = m2$cosa)

- lgc ma set F : kNz

Hai hrc { ua F'Aiu hudng l€n trOn. Ta c6 phuang trinh :

mlgsiru-F1 -F=m1a1 (1)

Vit m2 chiu i6c lUc :

- mrg sina, (hu&ng xu6ng)

- lgc ma s6t F = kN2 (hu&n$ xudng vi v{t m1 chuybn dQng nhanh

hon n€n lgc ma sit k6o vit m2 di). Ta c6 phuong trinh :

m2gsinc *F:m2a2 Q)

TI! (1) suy ra a1 = pinc'- +-ml

Tt (2) suy ra a2 = gstun, * * t a1, mdu thu5n voi gie thi6t' Vay

ni6og 96 dudi kh6ng thE chuyEn aOog onuoft hon mi6ng 96 tren.

Ndu gii thi6t a1 < a2 thi c'6 cfuc phuong trinh :

mlgsinc-Fr + F: m1a1 (3)

m2gsina-F=m2a2 (4)

. Fr-F
a1 = gsrn4--

a2= gri*-I

F,-; F
at < az n6u ! t 

-, 
hnt

kl(N1+N2)-kN2 kN2

m1 m2
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Thay N, : mtg cosc, N2 = m2gcosa vd chia cho g cosc, ta duqc :

kr(m,*m/-km2
-_-->K

ml

kr t k. VAy v{r m2 c6 thE chuybn dgng nhanh hcrn m1 ndu ma s6t
gifa hai midng 96 nh6 hcrn ma s6t gitra vAt m1 vi m{t phing nghi6ng.

Ndu k1 < k thi a.,. : &z = g(sina - k cosa). Hai v{t ctng trucrt
nhu m6t vflt.

2.19. * 1) Theo dinh lu|t 2 Niutsn :

mAy :. FAt : - kv At : -kAx

Av = - ! A*. Phuang trinh niy chrtug t6 v li him bdc nhdt nghich

bi6n cia x :

V: vo-

F=Ptga

a :30o;tgq =

mr(?nn)z =
mg

{3

suy ra :

k
-xm

2) Chov = 0, ta c6 : I = ? vo = 10m

2.19. Qli chu chiu hai hlc t6c dung ld trgng lqrc Fvi lgc cang f
Hqp luc Fcria hai lgc niy c6 phucrng ng*g ua hu&ng vio tim O lim
cho vft chuybn dgng trdn dbu (H.8.2.14). Theo quy tdc hinh binh hanh
ta thdy :

1

vr

1

?rt
P

g
r{5
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221. Nguoi bi xd vio thanh 6td chiu phan h;c cia thanh. phan hlc
niy ld lur hufng tfun.

Khi may bay luirn vdng bao gi& n6 cfing nghiOng c6nh' Lgc ndng

Q'vudne g6c vcri mat canh s€ nghieng mQt goc so vcri -duung thing dfng'

Hqp lqc 
",iu 

0'vir trsng tr.rc Fta luc hudng tem F (H'B.2.16)

220. Gqi m ld khdi lugrng oia vdt vi r

coc, ta c6 :

F: Ptga (H.B'2.15)

nr.r2 (R + r) : mg tg30o

li khoang cdch tir vit ttvi

*rzn2(R*r)=fi
r: lsin3Qo = 0,05m

v6i g = 10m/s2 ; nZ = 10, ta c6 :

R=#-c,05:o,oe4m
Hinh 82.15R = 9,4cm

Hirnh kh6ch c6 eia tdc hu&ng tdm nhu m6y

bay, do irqp hJc 
"iu f 

: nrg'ua phan lqc 0'l
.r' cua ghd 

"gbi 
0"1 co phuong cua 0'n0n v6n hudng

tu san d6n trhn nhu khi bay thfu" Khi bay thing

thi Qr = Pt = 500\ nhung khi bay vdng thi

Qf:(mg)'*(*)'

Suy ra Q1 = 538,5N. Vdy ngutri 5y chiu

inh hu&ng cria hiQn tuqng "t6ng trqng lucrng",

nhung ting r6t it aQ1 = 38,5N

222. t) Nu6c dA rcri nhdt khi xd nudc qua vi tri cao nh{t. Nudc

khdng rcri ra ndu luc quarr tinh li tim km hcn ho{c b*ngtrgng iryc :

rn,'ozr >- mg

B6n kinh r b€ nhdt d mdt tho6ng : r 2 0,7n

Hinh 82.16

1



, " f- 2 3,74 rad/s

Suyra:n)0,6vdng/s

. 2) Lve cdng cria dAy ld cyc dai khi x6 nudc qua vi tri thdp nhdt,
bing tbng cta trgng lgc vi lgc qu6n tfnh li tdm :

T=p*Fqt=m(g+ozR)
Liy R fng v0i khdi tam cria nudc R = 0,75m vd cr.r = 3,74radls ta

duqcT = 20,3N

223. a) Tt dudmg I sang du&ng 2
plni di theo cung trdn, b6n kinh r. Llrc
hufng t6m tdi da bing lgc ma s6t k mg.

^t12Vay T < k...s hay v < {@ . rnay

s6, ta duqc v < 58,8 kaVh

b) Tt duorng 1 *rng ducmg 3 di theo
culgtrdnb6nkinhR = rrg60.: r{3
(H.8.2.t7)

u < ffiE Thay sd v < 75krn&
Hirth 82.17

224. * l) Trdn cio4n ducrng rhing :

amax:*=qr-=5nvs2

. Tr0n ducrng vdng nim nga&g, lgc gAy ra gia tfic riin tuy6* at va gia
tdc ph6p tuydn q do rna s6t sinh ,u, i[ng li do dgng 

"o 
,l* ,". Vay ,

a(toAn phln cyc dai) = 5m/s2

a2=aZt*u2n
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Thay s6, ta dugc i at = 3,72m|s2

Theo cdng thrc a, : * .u, ra Ar = t = *; = o,t4s

2) Khi an : 4nar = 5m/s2 thi a, : g

6 td chuyEn dQng trdn dEu qua dudng vdng c6 b6n kinh nh6 nhdt

duqc tinh bing :

v2
an(max) = R*i"

. Rmin:+=$=zo*n,,,* )

225 * Vi chuyEn dQng trdn khdng dEu nOn v{t c6 gia tdc ph6p tuydn

(tric gia tdc hudng tim) vn gia tdc ti6p tuydn.

&1 =@2R=ft5212
Av ReAt

az : E =-E-
Gia t6c todn phbn u = rfR2 ea F + R? e2 = ne {r + e2 F
LUc lim dbng tiEn chuybn dirng cilng v6i dia ii :

F : ma : mRe iTT;tF
(m li khdi lucrng crla dbng titsn)

D6 la lgc ma s6t nghi, c6 gi6 tri cgc dEi bdng kmg

*ne rfr+e2C < k*g

t+e2c=ut^*t^
Rj tj

Dbng tiEn chua vtrng ra ndu ,o * 1 {€ - rf- 22 \ P2g2 'i

DiEuki0nt > olak2g2 > R2e2hayk > &
g

(ma s6t dri l&n). Nhmg lyc ma s6t cflng chi giu duqc dbng tiEn ddn

thcri diEm :
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12=*

226* Chsn hQ quy chi6u gfn v6i v{t Z. Diry ti h6 quy chidu ich6ng
qu6n tinh, chuyEn dQng v6i gia t6c g so v6i m{t d6t. Trong h€ niy v{t
2 dirng yOn, cdn vdt 1 chiu h-ar hrc cin bing nhau, d6 hlrqng lU. p
ul lo: quan tinh 4, =_- mSl-Oo clO vat r chuyEn dgng thing'dbu so
vdi vdt 2 vor vdn tiic [2 = E - f : khOng dbi.

227. a) Trong h0 quy chidu g{n vcri v{r M thi vAt chu r6c dgng cria
ba h;c cdn bing nhau : trQng lgc p, phin lgc N cria mit chu vi luc
qu6n tinh I tam

Hinh

0

B2J8

mvl
"q, 

: l-
F'+ f -r- f' 'qt = 0 (1)

Gii sri v{t rcri hinh chu khi ,{Ai{ : I
(H.B.2.18). Lric dy N = 0, ta c6 :

F+{,: o

Chi6u xudng OM : -mgcoqp . T3 : 0 (2)

Theo dinh ludt bio tod,n ctr ndng :

Y : mgr(1 - cos p) (3)

(2) ve (3) cho ta coqp - 3 , U" = 4J-1
\Suyrah: it
J

b) .r < g : vit cdn dd l€n hinh chu. Chi6u phuung trinh vectcr (1)
xudng trgc OB, ta duqc :

mv2

r

80
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Phucrng trinh tuung tu nhu (3) cho :

I
; .u2 : mgr (1 - cos 30o)
L

hav i mv2 = 0,134 mgr. Thay vio (4) ta duqc :

N = mg-{3 
- o,26grng : o,6mg

228* N€u P = mg li trqng lgc, T = k (l.lo) li lgc din hbi cria
dAy cao su t6c dung lOn vit thi hqp luc F= P+ fU tu" hu&ng t6m:

F=r 1r ^ 4 8 "mcIrl I u) = uE . a = 1 
o rao/s

a1 d Cibm cao nhdt B, hai lgc Pvi f,cing chiBu :

rng + k(\-L) = -a)21t

kl^--crs
lr:;.ff:0,613m' K-trrlQ)L

DSy gian lr * l" = 0,013m. Lgc c.{ng T : 104.0,013 = 130N

b) G dibm tMp nh{t A, hai lgc Fvi fnguqc chiEu : T = P = F

k{12-U-mg='mcozl,
kl.-trei2=;i-=:0,621m- x-tnaJ'

DAy gian 12 - t = 0,021m vi lUc cing T = 210N

Chu i ; C[ng co thb giii trong h0 quy chi6u gin vcri vit. V$t se

chiu ba luc c6n bing ld f, f va luc qu6n tfnh {t
229 * 1) Trong hE quy chi4u gdn vdi xe, khi xe c6 gia tdc ithi c6

luc quiin tfnh F = -nite. dung l€n A, lim 6ng quay theo ciing phumrg

ohung ngusc chibu l'Ld xo bi gran mQt do?n Ot = ; = f, a ti lQ

voi d0 lmr cria gia t6c
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Chf ), rdng ndu xe di chAm dhn thi F'truO"g ra phia trudc nhrng
khdne nen ld xo vi h6 thong tr vi tri cdn-bing kh6ng bEn. dng se quay
ra phfa tru'ic dE v6n nguoc chiEu vdi al tO xo bi gian,

', .,r -'ii : 0,02m, u : !41 = 4*y: 0,8m1s2. Xe chuybn dOngm 0.5
thirn. r:,,,ih dhn dEu vcri gia tdc a. Vin t6c hic t : 20(s) li v = at

: 0,8.20 : 16m/s. euang dudng d : + at2 : 0,4.400 : 160m.

b) Xe quit sang phai. dng qudt d6n vudng g6c v&i vin tdc, chri.ng
t6 xe chuybn d6ng trdn dEu, c6 lgc qu6n tinh li ram r6c dung l6n A.
D6 l6n cria gia t6c v5n li a : 0,8m/s2, vAn tdc v = 1"6ny's. V{y ban

kinh cluirng trdn R : : : 320m. Trong thiri gian 31,4s xe d ducr. c quing

dumrg rt : 16.31,4 = 502,4m. Goc EGE=W :1,57 rad : lraa

c) Xe di thing chAm dlh dEu vcri gia tdc a, : ry# : 1,2 mtsz.

Sau 10s, vAn t6c li v1 x5c dinh boi v1 : V - a1t : 16 - 12: 4rnls

d) Xe chay thing dEu vdi vAn tdc 4nnls

III . TINH HQC

3.1 1) Vdt chiu tiic dung cia ba luc trong- lqrc { tu. c{ng f cria cldy
vd phin lu'c 6 cria mdt nghi€ng (H.8.3.1) d vu6ng g6c vcri mat phing

- - nghiOng vi khdng c6 ma s6t.

Tt diBu ki6n cin bing F + f + 0' : O

ta suy ,a ' ,ino = I
P

T : P sinc : 2.9.8.0,5 : 9,8N

oz)cosc:T
.f;

f:rru
82
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PIOA-P2 BA:T.d
10.0,6+10.1,2:T.0,45

Su1.'raT = 40N

2) Hcrp luc F cta hai lyc {
va E aat rai c vd c6 d6 ldn bing
20N. Vi thanh cAn bdng nOn hqrp

luc cta Fva f phii di qua truc
quay A (H.8.3.2) vi c6 gi6 tri :

tn,:S:34N
Phin hrc Q cAn bing vcri F61 : Do d6 Q : 34N.

33. a) Ta hay x6c dinh c6c lqc t6c dgng lOn v4t (H.8.3.3) : trqng
tuqrog i luc ciing f cria dAy vi phin luc d cta m{t nghi6ng. Vi khdng

c6 ma sdt n€n 0'vu6ng g6c vdi mf,t nghiOng. Theo diEu kipn cdn bing
F + I * d = 0, ba luc ndy phii dbng quy

32. 1) X6t diEu kiOn cln bing cia thanh AB c6 thb quay quanh biin

lBA,tac6:

P= 2ON

Hinh 832

lIinh 833

Mudn vAy phin h.rc O'phei cli qua dibm
M li giar: dibm cria gid cfra trgng luqng P

-i = 
Dibm M nirn o mirva gra cua rJrc.cang I

tr€n cta vit. fJ vi tri gicri han a : an' thi
di8m M nim o canh di qua A" Tri d6 suy

ra qm = 45o. Ndu a > 45o thi khdi lip
phucng se quay quanh canh di qua A (theo

chiEu kim dbng hb).

b) Lip ludn tucrng tU ddi vdi tru&ng
hcrp dny buQc ri A'. Khi 6y n6u a > 45o

thi vit s€ quay quanh canh di qua B' (thec
chiEu nguoc vcri kim dbng hb).

3.4. Vitn gach (a) nhd ra khdi vi€n g4ch
1

(3) cuc dai b ; I {xem H.B.3.4). Dirng quy tic ho'p lqrc song song ta

thdy trong tdm C2 cua hai viOn gach (3) ve (.1) o c6ch m€p phii cia
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vii'n gach (3) m6t aoan j l. Do d6

viOn gach (3) chi duqc ph6p nhd ra

khdi vi6n gach (2) m6r doan ft. frong

tdm C3 cta 3 vi€n g4ch tr6n c6ch m6p
phii cria vi6n gach cudi cirng m6t

.l
doan .i l, do d6 vi0n gach (2) chi

ducrc ph6p nh6 ra kh6i vi6n gach cudi
'1

cirng m6t doan fl. (H.B.3.4).

Vdy vi€n gach trOn cirng nh6 ra

cudi ctng m6t doan ltrn nhdt UAng i; f

3.5. Con iAn vucrt qua dugc bdc thEm
ndu mOmen cria lgc F d6i v6i truc quav A
ldn hm hodc bing m6men cria trgng lucrng
P (H.8.3.s)

F(R - h) > p.tjn2-(R-n;z

P(R - hm) : p fE LR -h*),
Zhil-4Rhm + R2: o

Hinh 835
Giii ra vi chi-lfy nghiOm 0 < h < R

ta duqc hr.* : 0,29R

3.6. Ta coi b6n chu nhu mdt v{t rin cdn bing ddi vcri trgc quay qua
A di6m tidp xric C (H.B.3.6). Khi {y m6men

khdi m6p phii cria viOn gach

(f->,
cA;

ddi vdi C cia trong lucrng P, cta bdn chu
cdn bdng vcri mdmen cia trgng lucrng P2

cia vAt.
RD p1.GH = p2 BI
-- 3mrfilrSlnq: IIlrHICOSd'-x

R lllrtg"=;rr\



3.7. Ap dUng quy tic mdmen l\rc d6i .N T t
v6i trUc quay di qua A, ta c6 :

MFn,, : Mp (H.B.3.7)

2R.Fms=mgRsina

S F,,,. nghi cgc d4i : k N nOn :

2R kN = mgR sina, (a, li g6c.a
cgc &r)

' 2Rk mg cossm : mg R sina*

tga^ = 2Y

3.8. Vi qui chu khdng quay quanh tam 0 me chi chuybn ddng tinh
ti6n nOn theo quy tdc m0 men lgc ta c6 (voi h < R) :

F*r.R = F(R-h)
F,,'. : k.mg

k=I'- h'
m'(r**)

Theo dinh lu4t 2 Niuton :

F-F 
" Fhu=-;-=*R

BiQn lu{n : Vi F.. ( Freo nOn k < I

3.9. Bft chi chiu 4 lgc : trsng luc 4 r*"* $" R lgc ma s6t {*
vi phin luc vu6ng g6c Q (H.8.3.8)

Vi vflt khdng chuybn dQng theo phucrng thlng dring Oy ndn :

A-A 1a
,/ F"./n \ Ie-jK- +--\ /3\t/a ' x

trA,m4

Q-P=0
Q=P
F." = kP (1)

DE vdt kh6ng quuy quanh trgc A thi phAi co :

.uf aps, Z =r2

F<+ e)'vr

Hinh 83.7
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VAt chuybn d6ng thco phuang ngang OX :

F-Fms > 0

F)Fnl,

Suyra:Fn.,.<F<

KP<F<

t=*
'\l r

3.10. Cap luc vi phan tU" Fr vd f 2 cimg gq nguo.c chiEu vd cung dO
ldri. Vl h0 vit co rinh chdt ddi xring n€n c{p lgc nay phai co phuang ngang.
Ap dung dibu ki6n .4" bing tbng qu6t cho m5i tan van (H-b.g.S) ia co :

R'= ovaly: o

Tt R'= 0, ta suy ra :

-Ddi vdi tryc Q: -P + Qr : O

-Q1 = P1 : P (1)

- D6i vtli truc Ox : N' : Fmsl

Tit UM = o, suy ra :

,(truc 
A)

Plsina * F,',. lcosc = Qllsina

IF , = tar -i P) tga trtrx.'h)r' ' m"5/
1F*.:;Ptga<kP 

Hinh B3.g

.1k>;tgcr

3.11. C6c luc t6c d\rng lOn thanh AB li lgc { trgog luc tsvi c6c
phan h3c dt, d, wdng g6c vrii cdc m{r (H.8.3.10) V{i cnn bing nOn
quy tdc m6men luc ddi vcri truc quay qua A cho ta : Mp : Me,

Pll:gt1r:Qz.Zlt
1

Q2=;P
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DiEu kiOn cdn bing luc vi€t

dudi dang hinh chi6u tren truc

Ox ,/.' vcri mdt nghi€ng cho ta :

Pcos(a - 9P)-Qcos(a - 904) - F :0

hayPsinc-Q2sina-F = 0

1

Psina-:Psina: F
L

Hinh 83.11

Hinh 83.10

3.12. Tru6c h6t ta xdc dhh vi tri
cria trgng tim G cta m[' Trgng tdm

G c6ch dinh A mOt doan AG = ;H:
= 13,3 cm

Tam gi6c AON h mdJ nfra tlrrla gAc

C dEu (H33.11) n6n: AO = 20N : L5cm

Trong tdm clia mfr cY cao han trong

tdm cria quii chu, ctng ld tdm quaY

cta mfl. Do d6 cdn bing ln kh6ng

bbn, kh6ng gitr dugc m[ cY tr0n dhu'

3.13. N vi M li trung diEm cria OA vd OB' Trong tdm G d tr0n

NM (H.8.3.12)

Ldy hai truc Ox, OY trirng v6i
OA, OB, ta tim tga d0 cria G theo

hQ thr?c :

aMG=b.GN
MG=GN_NM
baa*b

F = +p sina

R

a=-a*b

b2

a*b

xGN
aNM

a2
Y:-'- a*b

,8 tu
1/-
/1'

,/'" E
i /--)"- 1Rt/--' 

', '- | Jo'tUuA
tp

Hinh 83'12

/ >\M
"-\N
/' l\0 t\

\,/

cungvdy:y=
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Ggi Ou = X, OV = y. Trong luqng dam p phii duerc cin bi.ne
b& ba luc dd R : 

+ 
p. Lily m6men d6i v6i Oy :

I
iP.X = px
J

X=3x=3u?
a+b

Ldy m6men d6i vcri O* , I py =J

Y:3y=
Bi€n luAn :

1) cie thidt a > b, y . !,X, * Nhung phii c6 :

X < 2a hay a < 2b nghia iU Oo f.tioe Coq" dii qu6 2 hn oB.
2) Ndu a : 2b thi v d trung dibn cia OB vi U d dhu A.

3)Ndua=bthiX=y=+:3Oo
2 4-'

3.14. Gqi trgng tdm cria thanh h G, OG = ], n0o qu! d4o crla G

ld mgt sung trdn. C,frn bing kh6ng bEn
fng vdi vi trf cao nh{t cia G, OG thlng
aning (H.8.3.13) Vi trf can bing crla thanh

R. j11 dinh bt"g goc
GAO=GOA=a

Cic phin lgc d A vd B vu6ng g6c
vdi OA vi OB, n€n c6 gi, gap nhau d
C tr€n dudng thing drtng OG. Ta c6 :

{ * R + F= o

Suy.ra : F^ = Psinc, Fg = pcoss

ry

3b2

a*b

88
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3.15. * N6u R1 vi R2 ld c6c phin luc cia m6ng khi thanh cAn bdng,

tac6:
n-,+R",+F=o

tr, 
"e 

R', phii c6 giA cit nhau t4i
C trOn dudng thing dring di qua trgng
rdm G (gi6 cria F) 1H.n.r.r+;.

Hinh 83.14

aACc'%A =

Ggi a ld g6c ma thanh AB hm
v6i dulng nim ngang. G6c a cgc dai

ring vdi R" 
"a 4 nghiCng cgc d4i so

v&i c6c ph6p tuy6n OA vd OB. G6c
nghi0ng p c6 tang bing k li hQ sd ma

set nghi cuc dai. Ap dung dinh I ha$r

s6 sin vdo c6c tam gi5c'ACG vi GCB

tac6:

sin(!-a -e +P)

v2
_ cPs (a +P -f)

Vz

AGCB,*!€f) -sn<z-f:P+a> = e#a
c..-. -- . sin(p -D - y@4.*\. .yo, p = 6(psuY ra' ;iri66 = cosla -p-p)
ta c6 : sin(60o -B)cos[(a - P) -6@l : sin(60o + p)cos[(a -p) + 60'l

Suyra: tg(a -F) =lrtP

ryo =#;
3.16 * M kh6i 96 cdn chu t6c dung crla lvc dhy Acsimet nOn thd

ndng W cria 96 gbm c6 thd n5ng Wp = mgh vi thd ndng W6 gAy ra
b&i lgc dhy Acsimet F. DE tim biEu-thric W4 ta 5p dr;ng c6ng thfc :

dO glim thd nrng - c6ng cria lgc Acsimet

Wo(r)-Wa(z) = F(xr-xJ = Fx1 -Fx2
(vi tri r; (vi tri 2)



/ LF,T -

trong d6 F li luc dhy Acsimet, x1
. vd x2 li khoing c6ch tri tnm dhy

A (khdi tim cria nu6c bi chi6m ch6)
d6n mit thoang. Do d6 We : Fx
vi W mgh + Fx. Theo dhu
bai thi o c6c vi tri 1 vi 2, mgh
li nhu nhau.

Itinh B:Js.

Trong c6ch 2 nbi nghidng 45o : x1

V{y cAn bdng 2 bEn hsn

_ 96 thb chring minh ring d vi tri rrung gian 3 (H.B.3.15) ng6u lyc
F, P k6o vdt vE vi tri cdn bdng 2 nOn c6ch 2 li cAn bing bbn.

3.17 * Ldy hQ quy chidu xoy
g6n vdi t6m viln. Vdt chiu cdc luc :

trong luc P = r1g, luc qu6n tfnh
Q : ma hudng sang tr6i, phin luc
N cta v6n, luc ma s6t F (H.8.3.16)

N6u vit cdn o tr€n v5n thi phii
c6N>0(1)

N6u vQt dfng yOn tr€n v6n thi
tbng hinh chidu c6c iqrc xudng hai
trgc bing khdng vd luc ma s6t

kh6ng vuqt gi6i han F < k N (2)

Chidu xudng Ox : F-mgsina-macosa = 0 (3)

Chi6uxudngOy: N + masina-mgcosa = 0 (4)

N = m(gcosa-asinc) (4')

Ap dung dibu kiQn (1) vio (4') ta ducrc a < g cotgq (5)

Vcri (3) va (a) ta vi6t lai diEu ki0n (2) nhu sau :

m(gsina + acosa) < k.m(gcosa-asinc)

Trongc6chl:xl=g
4

1 qtfi:;==0,23a<x'l
3Z

\gN
\ n Y)L---'\ x:,L1,__

Hinh 83.16
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u=sS+ry (6)
KSln4 + COSd

c6 thE thiv ngay ring'*ry . ry- l(srna + cosd srn4

ThAt viy', nhin vcri (ksinc + cosa)sina > 0,

ta c6 kcosa sina - sinZa < kcosa sino + cos2a

Viy chi chn c6 (6)

ci6 tn max cta a li g q#
3.1E t l) LAy h€ qul' cfridu gin vdi v6n. Qu chu chiu cdc luc P = mg

luc qu6n tinh Fqt = ma hu&ng sang tr6i vd phin hrc Q o A c6 phucrng

AO (H.8.3.17)

Ndu hqp lrrc f,cua {, ua O'co dO lcrn F hcm P thi q* du bi nAng l6n.

O=rfr2+Rfu=-fi2+g2

P:Qcosa;ccsa:Y

r* R-hF = m.\la'-i' E n a -g

hay (a2 * s1 (Yl' . *
Gidi han cria a li " 

: s{i(lRJ:h-}
R-h

lt Phan luc Q khdng c6 phumrg AO nhrng v6n ddt d A. Qui cbu

\-bong qual quan-b A n6u mdmen d6i i'cri A cria {, nho hcrn m6men

niaP:

Hinh B-i.17

Far (R -h) <

Ba(R-h)< ng rJ h(zR - h)

e Jt(2R-h)a<ff
Gioi han cria a nhu o trudng hE p 1
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4.,

3.19 * 1) L6y hQ quy chi6u ein
vcri thanh OA. Vi0n bi chiu c6c lu. c :

trong luc P, phan luc N cria thanh vu6ng
goc vdi OA, lyc qu6n tinh li tdm
Q = nx,.,2 lsina, luc iua ld xo F : k(l - t)
(H.8.3.18)

X6t theo trgc OA rhi diEu ki€n c6n
fing cta vi€n bi ld :

k(l -U + mgcosa - mrf I sin2c = 0

Phuong trinh niy dring cho ci trudng
hqp ld xo bi giSn (l > U vi bi n6n (t < U. Hinh v6 83.18 rin] voi
trulng hqp ld xo bi giin.

Cdn bing ring vcri I =
klo - mgcosa

k - ma2sin2a

Hinh 8-3.18

k - mco? sin2c > 0
r f-Fhay ,':' rl i Q)slna Y r

2) Hinh 8.3.19 v€ hai dudng thing
biEu di6n :

fr(l) = kl + mg cosa - klo

fz (l) = m0)2 sin?a I

DiEu kiOn (2) co n#ia h ne uO g6c cua
f1 l6m hon dra f2. Giao dEm A cria hai
ducrng ring v6i ce" btng. Ndu I fiing thi f1

tang nhanh hon f2 nOn k6o vi€n bi vE vi tri
cin bing. Cnn btng li bEn.

(1)

PhAi c6 I > 0. Vi€n bi nh6 n6n hinh chi6u xu6ng OA cria trsng
luqng micia n6 chi c6 rhe hm ld xo co m6t doqn i . to nghia Ii
mg cosa : kx < klo. Vfly tt sd trong (1) lA duong. DiEu ki0n
I > 0 li miu sd duong.

Hith B3J9

320. Hai vi€n bi phti d hai b€n g6c 0. Ggi x vi y h kho,eng c6ch nr
M vi m d6n 0 (x > 0, y > 0). Khi c6 cin blng, c6c luc li tdm
Fr = Mco2 x vd F2 - wrzy @u bdng hrc cdng "* day: (nem hinh A3:01
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T:M('zx--mat2y
x_y_x3

ma2- l*Dz- c,.,21V+m1

ml Mlr -- laap va Y = M+*
Mmrr2lt : 
1at.-6

Cdn bdns khone bEn ri ndu x tdng thi y giair\ Fl tAng, F2 gim cang
lirm cho x tiru nua.

3J!t* Goi O-A = x. OB = y. Tronq h€ qu,v chi6u qual,cing vrii
thanil hon bi A chiu luc qudn tinh li tdm Fr = N{ar2x(1) vi luc din
hbi F : k li : k(x' v - U (2) . Hdn bi B chiu luc F" : mru? y
vir lrc F.

Khi cdn hang F1 = F = F3 Suy rrrl = I

rhav iio (2) F = * r,.(;* Yl ; : L,,.o,
m'

X=
k{M+m) - Mm@2

vdi dibu kiQn x > 0, nghia ld :

mklo

(4)

)'{

r-I
Nghi€n c{t tr4ng th5i cdn bing cia vi6n bi

A. Cen blng cua A phU thu6c vio F1 vd F. V€
c6c duong thlng F1 (x) vd F(x). (H.8.3"20) DiEu
kiQn (a) c6 nghia li hE sd g6c Maz cia dudng

F1 nh6 hon h€ s6 g6c k ttt!! cria ducrng F.

Hai dudmg cdt nhau cho ta vi tri cAn bing x.

N6u x t{ng thi F tdng nhanh hon F1 nOn k6o
A trc' vE v! tri cdn blng. Cdn blng h bEn

Hitth 8320
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rv - cAc DrNH LUAr nAo roaN -
cONc vA cONc suAr

+++
4.1. Theo dinh luAt bdo todn dOng lrrongp = pt 4 f2 (H.8.4.1) v6i

P1 = Illvlr

P2 : trtflY2t

p = (n 1 1) mu. Th.m. giar uuAng cho ta :
(n + l)2mzuz = *'"1 + n2mzvl.

Suy ra :

{-i,T;q vz
v = *;JT- va tga = n\

Ap dqng bang sei, r, = T = 1,15 rnTs ; tga = f, a = 30o

4.2. C6 sg bAo todn dQng lugng theo phrtong nim ngang vi cac
ngoai lgc d6u thing drlng.

Goi v ld '"'An tdc cria ngudi d5i v6i thuy6n, u ld v{n tdc cria thuy6n

ddi v6i nrtdc. Tb cd m(v * u) * Mu : 0 hay ;l = - fr'g*; Ndu t
li thdi gian ngudi di drroc chi6u ddi L cria thuy6n thi trong thdi gian

d<5 thuydn dich chuydn m6t khoAng x, vd t : | = :
u- m* =; L - -M.* L. Ddu tr& cd nghia ld thuydn dich chuydn

ngrlec chi€u di cria ngudi.

4.3. Theo phrrcng ngang, c6c ngoai ir-tc t6c drrng l6n h0 "si lan
vi ngudi" cAn bing nhau (v kh6ng ddi) nOn ddng lrrong cria h€
duoc bdo tcdn {H. 8.4.2).

il6ng lrrcng ban ddu :

(h{ + rn, * mr)v (1)

Lric hai ngirdi chuydn dOng,

si lan ccj vdn tdc v', m, cci v{.n

94
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Htnh 8.4.1

^uU-te- /itL ll* 7', fr,"-_:i_ ----._:_
+

Htnh 8.4.i.

1
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t6c u * v', m, cd vAn t6c v' - u (chi6u drrbng li chi6u cira v). D6ng

lrrong hic dy bang :

Mv' + mr(v' + u) * mr(v' - u) Q)
u(mr -m')

Cnn bing (1) vi (2) ra cd v' = v + 
M +;'*;; = 1,03 m/s

Thdi gian hai ngudi di : t = | = tU"

s = v't = 15'3m 
ri vfln4.4. at I.dy chi6u nhAy chung lim chi6u drrong. Ndu v

t6c cria re ddi v6i d{t thi vin tdc nhAy ddi v6i d6t la uu = u * v.

DQng lrrgng cria he drrgc bAo toA.n (bing 0.t Zm(u * v) * Mv = 0 '
2muv =-GJlf = -2 m,,s

b) Hidn nhi6n v = 0 'ri d6ng lrrgng cua hai ngrtdi biag vi ngrtdc

chi6u.

c) Ldy chi6u nhAy cia ngudi ddu lim ehi€u drrong' Ngudi dy ctt

von t6c d6i v6i ddt u, = u * v' v, li vtn t6c cta xe + ngudi kia' cd

kh6ilugngM*m.
Ta cd m(u *vr) * (M * m)v, = g

vl = -M+h = -1 nVs (1)

Ngubi thf hai nhAy vdi v4n t6c u" ddi vdi ddt :

u2 = u * vr, v, l& vAn tdc cuSi cria xe :

T[ c<j (M * m)vr = rn(u * v") * Mv,
(ivl + m)v' - mu 

- - *.. /--L- + --1-\ = -2,2 mrsv. = 
-Jfrl- - = -mu (M+2* - M+mi :

dr Sau khi ngrldi tirj nhdt nhAy, xe cci vQn tdc v, nhrr d (1) nhung

lan niy ngudi kia nhiy theo chieu Am vi cti vdrr t6c d6i v6i ddt u, :

ta = - u + t-:. .'" la "ao t6c cu6i cta xe

Ta cd r\{ ? m}.vi = m(v: - ui + Mvr. Thay (lt :

v: = mu (M -, _ - 
"*,ri 

= 0,2 m/s



4.5. 'r Xet h€ "nguiri * 2 xe" tru6c vh sau khi ngucri dy nhiy sang
xc 2. Khdng c6 ngoai luc nio theo phucrng duong ray n€n co su
bdo todn hinh chi6u cria tbng ddng luong rheo phuung dy (H.8.:1.3) :

(mt + m)v1 + m2v2 : m1v1 * (m + m))v,2

19

Hinh

v'2 li vAn t6c cta xe 2
q hic c6 ngudi dring. Xe L vin

c6 v{n tdc v1 vi ngucri nhiy
song song v6i bE ngang ala

zr: xe khdng Phii In vudng g6c
' vti dudng ray md c6 nshia

li v6n c6 hinh chi6u v6n r5c
xu6ng phucng dudmg rey
bf,r,g vr.

Suy ra :

Nhiy trd vE. Trrng tU nhu trOn ta c6 :

mlr't + (m -{- m2) v'2 = (m,+m)v', + m1v,z

v'1 li vin t6c xe i khi da c6 nguoi. Xe 2 v6n gfr van tdc v'r vi lf do
nhu tr0n.

Suy ra : v', = 
ttlt3u't 

= 
*,tut 

+ -+-(I5.8! I trlJ L m{rn1 m{rr1 m+ml \ m{-n, I

4.6. * Xet hQ "ngucri nhiy + bd" hic ngucri dang nhiy vi sau khi dd
dfng tr6n bd. Theo phucng nlm ngat'g kh6ng co ngo4i lgc nio n€n
hinh chi6u xudng xOy crla tbng dQng lugng cua h€ dugc bio todn.

a) Ndu v' wOng g6c vdi Ox thi cdc hinh chi6u cia dgng luqng cta
ngucri nhiy ld 0 vi. m2v2. Goi v" vd vo li cic hi'h chigu cua vdn tdc
cria bd kbi da c6 nguoi. Ta co i

ul1vl = (rnr + m) v* vi m2v2 = (mt + mj v,

(.,ur)2 + (m2v)2

mvt *PrY,
v'": ' -
' m+rn2 t2)

96
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b) \gucri lai be' thdy v2 vu6ng g6c vcti AB c6 nghia ii v7 nghidng

ni..it qoc a so v6i bd s6ng vi c6 hinh chi6u V2* = v1. Suv ra:
\r. : {G-=
firnh luit bac' roirn ddng luong :

++,.€Ittttr+m2v2:(m1 +m2)V
(H.8.4.4) cho ta i

m1vl + m2v2* : (rr1 + m2)r'*

rnzvzy:(m1 +mr)v,

Suy ra v* : v1r

r)
m21 \'r - vi

'' *1*rn2

^ ml (ui_ui)) ' 1 .\
V- : Vr=.r 

(mt*miz

4.7. l/'Oi dhu vAt truot tr6n sin. Lyc ma s6t F = kmg llm
vdt cr5 gia tdc ddi vdi d5t a : kg, va c6 vQn tdc u : at. Dbng
thdi luc ma sdt lirm xe chuybn dQng chim dhn dEu vfi gia tdc

F m \t. Ndu I dri dni thi ddn thtYi-A:-; = -, avhvf,nt6cU: v-r

dibm t.,, uo : Uo, vit sd nim y6n trdn sirn xe' Ta c6 :

aro : v - Ato, ," : '+. Ddn hic d6 xe dd di dugc quang duung
a*A

-,{1^A.t,S : \'r.o - t ,ot, vdt di duoc s : ; t3 (ddi vcri dd$. D6i vcvi xe, vat

di dugc :

^ v2 ''25-s: --r(a+f) zk1fr+ry
j

VAv gii thi6t I Oir Aai li dring, vi v{t nim y€n & cdch tn6p trudc 1.8m.

Dinh lu4t bio todn dQng luq"ng cho ta vAn tdc cudi v. cfia xe vi v6t :

).ir : (M * m) vc. ". : 11 
v : 1,8m/s

ur

Hir,h 8.1.4

F -t,q
'r1^ \

v) -> )g
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4.8. Ndu v" ld vdn tdc doin tiu khi chua xiy ra sg cd thi ngay. sau
khi xiy ra, ca doin tau (thi6u toa cu6i) vd toa m dEu van c6 vdn tdc
vo, vi drit ddy ndi li do n6i luc. ngoai hrc (luc ma s6t) kh6ng d6ng kE
trong thoi gian rdt ngin xay ra su c6, n€n dQng lucrng duuc bio todn.

a) Doan tiu tru6c su cd ch4y dEu vi llrc k6o F crla d0ng crr cdn
bang vni luc cin F. : kMg, k h he sd ti l0 gifa luc cln vi. rrong
luqng. Sa* su cd, doin tiu thidu toa cu6i chay nhanh dhn dEu vi tr6y
gid luc ciin F. nh6 hsn F :

F'. : k(M - m)g Doin riu thidu c6 gia tdc :

kme, : 
ffi; , ri di duqc quSng dulng :

' a a .,,L : ;, ti J- vor (1) trong thcri gian t mi, toa m di duryc do4n drcrng

l. Toa * Oi ,O" can kmg nOn chay charn den dEu vcri gia tdc a, : kg.
Ta c6 liOn h0 gifa l, vo vi a' : vo2 - Za'l = Zkgl (Z)

MIt khic vo = a'r, vay r : * = * Dua vio (1) ra co

, vl .2M-m. ?M-,L : ,ks (ffi)' rhav vo2 bnne (2) ta duqc L : I (ffi1 vav

khoing cach gifa doln tdu vi toa xe khi toa nay dlng ld s - L - I :
M:ffi I : 5oom6t

b) Sau khi xiy ra sg c6 c6c ga tdc cria doin riu {thidu) vi roa m

v6n li u : l*g- (tang t6c) vd a' : kg (grim tdc). vgn t6c dodn tiu- M-rIl '--o
i,i" mi tau t6t dQng co li v, x6c dinh btyi vz = yo2 + Zad,. Tt hic d6

doan tiu di chdm dhn dEu vcri gia tdc A, : # = kg : a,

Qudng dudng n6 di duqc trong giai doan niy ld :

":*=fr*ia:r+ff;a
98



Tu hic xi1' ra su c6 d€-n hic drlng, dodn tdu di duoc d + D, toa
m di duoc l, r'{y khoAng c6ch khi ca hai da di}ng ld :

d+D - I = d(1 + M=) : d"+; = 250 m6t

4.9. COng thrrc hi€n A gdm cci 2 phdn : cOng A, lim giSn ld
xo, tdng th6 nSng ld xo, vi c6ng A, ldm dich chuydn vdt. Vi v$t
ii chuydn chdm n6n lrrc kdo

Fk = F-, = kN (H.8.4.5)

Ap tgc N : mB - F sina. Mat kh6c

Fk = F cosa

VAy : F cosa = k(mg - F sina)

F- kmg
=45N(1)i<sinc * cosa

Htnh 8.4.5

DO gian c{a ld xo lir x : : = t),15m

1

A, = icxZ = 3,4J

A2=lo"=Fcosa s:15,6J
V4yA=A1 +\=lgJ
4.10. D6 t6ng dQng ndng crla doin tiu :

AK=Ef|-4):7.rdr
COng cria d6ng co A chuydn thdnh dQ tang dQng nangndy vA cOng

A dd thSng lgc ma s6t :

F-" I k*g - 4.104 N ; A : F*" . = 8.107J,

A:AK*A=15.10?J
VAn t6c trung binh : " = +(v, + v2) = ut+ - 17,5T

Thdi gian di : t = ; = # = 114,3s

COng sudt trung binh : P = + = 1,31.101il
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4.1t. a) Gia tdc cuc dai !i :

":tg:I:1m/s210rkg

Cdn;r sudt cria ddng ctr ii F.v, v ld vfin t6c v : ar. dat giii tri u :
3 m/s sa:r t '= 3 s. Lric 5y c6ng sudt cia dQng cu bing F -- Fu :

=3"103 W : 3 kW. chua vu'{.}t cOng sudt cu.c dai.

b) Tru'ong hcp sau, ddp sd r : 3s kh6ng ddng vi hic d6 crlng c0ng

sudt cu'c dqi P' : 103 W vdn r6c m6i chi bing v1 = + : 1 r4ls (ruy

cdng sudt b6 hcrn nhung nhd'hQp sd dOng ctr vin co tib sinh luc bang
F, v6'i diEu t:iOn quay chdnr hcrn). van tdc v, nay dat dug* sau th*i
gian t1 : trs" Sau giai doan chuv€n dOng.nhanh dhn ctEu n:iv, db vi.n

tsc ridp r'c t:jng thi F = -f nrtei eiani, chu'ibn dirng ri nhanh tiin kh6ng

dEu, vtn tdc tdng chtm hcrn giai troan rru'd'c (H"8.4.6)" c6ng A cia ding
c<r chuybn thlnh d0 ting d6ng ndn_{ cua xe trong thoi gian t2 di: dua
vdn t6c ti' v, : lm/s l6n u : 3mis.

A : P'r: : * (ur - v12) (1) 1lim, , ,
lu( 

*''o) 
' 

''
Suy ra t" : 4s 

-+ -f - - ...1;=l
Vay thd'i gian r6ng c6ng db 2+ 1

xc dat l'irr i6c r: ld : "1, .r-' I

tI -7 |r : rr + t? : 5s lrr':_ *____.__-*__l-_l{zl
Clni i, ; vidr {1) du6'i dang '?

" 2P',u': n t*V1r,tathdyrdng

trong giai doan 2, vfn r6c tdng 
Hinh 8'4'6

ti l0 vd'i y'i.

4.12*. A vi mf c6 a :
phAn luc Q cria tdm v6n.
(H.ts.4.',7).

Var de

1LiO

30o, vAt chiu cdc luc sau diy : trong luc p,
iuc ma s6t nghi cr;'c cl4i F**, luc ciing ddy T

l6n tdm 96 vdi lgc N : Q : F - T cos s
F*.: kN = k.(p_Tcos*) U)



D6i "',1 vit. ln'c ma sii F-. d6nq vai trtl
luc k€o. c,)n thirrir phln Tsirr: d6ng vai trir
lqc ca:t. Luc i'i: iijii tr.r,-i thj F-\ : Tsirr: (2)

t-D
(1r rj rjt 'h.r T : 3N (3)

Rcosefsrna

Do p.rn .rr, dir la r : i -l-, = [ t* - tt
cosg

= rJ.,-irr ur- Conc cua lLrc ma s6t iirn v.lt
cr.:h chuyin cr.rnr b:.ng ctq tdng thd ning

1

din hii eia dii' A : ; cx2. c ln h0 sd

dirn hbi (d6 cri'ng) cria dAy. Vi T : cx
1n6nA:;T":0.09J

\
A,
:6\
i \_; \/
r\

\tq
-+- F^,I r-1-'/'4

l-^. I

l',i
P- ,? t_ _i

iPI

Hinh 8.4.7

{.13. Goi m li khdi luryng cia dt6, P cdng sudt, i chiFu d}i ddc, t
$.vi sian lin ddc, k hJ sd ma s6t.

Ci',ns cua d6ng ccr khi len ddc bing cdng cua trc'ng luc cQng voi

conq cria iuc ma s6t :

Pt : mgsine . I + k" mg cosa'i

Su'v ra P : vi (mg sina + rnakcosa) : vr mg(sinc + k cusa) (1)

Khi ruiing ridc, cOng c''ia ci6ng ctr c6ng vtli cOng cria trong luc bing
ccns c*a luc nia s6t. VAv :

F : v: mc (k cosa - sin a) {')\

Tren cirro'eg ni\ni ngang. cdng cria ddng co bang c6ng cia lgc ma

:,-ri. \'iv P : i. mg; (3)

Ta c'i 3 phucng trinh vdi 3 hn sd v, P vi k.

Gia! bdnc c6ch lhn lucrt khu P vi k, ta ducvc :

, =,t''l,.rlt_, / p = ?]lyrtins nrg l k = * rso )r'r*v, \ v?-vl - v2-vl

{.1{. iic'r vi vil v2 li cdc vdn [6c cia hai xu6ng dcii vui nudc l6c

r : -( m s. \' li vAn t6c cria xubng ndy ddi vdi xubng kia.

..' = .,'t - r." Dinii luat bao todn d$ng lugng cho :

t01



mivl : m2v2. suy I.u a - 
ut : --v' m2 m1 mrim,

m2 trlr
v1 : * - v : 3mls, u, : + v -.- 2mis- mt+m2 - m1*m2

C6ng cria d6ng co chuybn thinh dQng ndng cria hai xubng

^ml ,rr12A:;ti+?v3=30000J
uo

Cdng sudt trung binh P = 3 = 300 W

4.15. N6u v1 li vin tdc dit lti cia ngucri khi n6m tA tren bine thi
1fues dinh ludt bio todn d6rrg ftrgng :

mv * Mv1 : 0-+v1 = --ffi r : -f"V*

VAn tdc oia qud ra ddi v6i ngrrdi bing :

v'="12+1:t3rn/s
C6ng thqc hi€n bXne d6ng ning cfra 14 ddi v6i nguli :

A:+v'2:422.5r
N6u dring trOn ddt thi vAn tdc cria t4 ia v, : 13rn/s

v' l6n hryn v vi khOng rdn c6ng dE' leno ngucri dlt iti.
a.16" Ap au"g geL luat bao toin'ccr ndng, ta rinh dusc vin t6c cria

toa 2 & B : v : {Zgl. Odn D toa 2 m6i vio toa l, hai toa c6 vdn t6c
vt xdc dinl bo,i :

mv : 2mv1 ivt: vl2
'Toa 3 ctng c6 vdn t6c v khi d6n B. Nd ddn D ch6m hsn toa 2 thoi

gran to' N6 dubi rheo hai toa r. + 2 vd du6i kip sau thcri gian t1 tinh
tti lfc u6 d6n D. DE = vtr

Hai toa | + 2 di quang dumrg DE trong thoi gian t + tr v6i v$n tdc

j vay Or : i ,t + t1). Ta suy ra tr : to viy DE : fro = t" {2gh
viBE:l+t"{An

r02



N6u v' la sAn tdc cria doin ba toa thi ta c(r :

mv * Z^\:3mv' l'':1'
z

DQng ning cria dodn ,au f v'2 = 1 mgh

Th6 n5ng ban diu sria hai toa 2 vit 3iring 2 mgh. C6 vd ccr ndng
I

bi giam met i mgh. Thgc ra phhn co' ning niy da chuyEn thinh thd

rrdog din hbi cria c6c m6c c6 ld xo. ndu ta b6 qua mr2i ma s6t'

4.17. Theo dinh luit bio todn dQng luqng *il: rrq + Z^fi
Tam gi6c wdng (H.8.4.8) cho 4mzv22 = 42 (v2 * utz) (1)

Dinh 1u0t bib tolrr dQng ndng cho :

ln --., nt --, + 4 "q 
hay vz : v1z + Zvl e)1''=tur z "

Gidi hai phuong tri* (1) vn (2) ta dusc :

vVtlvl = r.t : V: i tgd : ; : -1T r o : 3oo

c.18. Hat c6 khdi luo.ng m vh dQng luqng p thi c6 d6ug ndng

1 . Ipzt*" = r;
D$ng n[ng cria hai h4t tru6c va ch4m ld :

'r,
* : 1d_ * 1 pt/4 _ Lt

2m 22m 16m

sau va chqm li :

v: iPl -LE-- 6 tK.-- 2 m 22l,ll 16m

Nhi€t iuong tda ra

?n2o:K-K'=i-- 16m

1'
"2

Drur
F-l\I '--- 

A
,k<.< ---,t7r

____ |, \-16
2mt2

Hin]t 8"4.8
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'4.19. a) iVI6t vAt n6m theo phuo'ng ndm ngang vdi vAn rdc v ti,
mdt di6p_o dd cao h so v(ri sdn thi roi xudng sin & khoAng c6ch
5 - 1, rJ 2h7'e

Ap rtrlng cho qui chu va vidn cl?n, ta tinh ducrc vtn tdc rr6n ngang
vi cta qui chu vi vr cria vi6n dan sau khi xuy0n qua qui clu :

u1 : tlrfg/2h : 13,3m/s i v2 : t2 ,{ffi : 32,9mls

Ap du.g dinh 1u6t bio todn d6ng lucrrg cho hd "quir chu - vi0n dan,',
ta c6 : f,vo : IWvi * mv2

Mvo : 
m v1 * v2 Thay s6, ta duoc vo : 432tnls

b) DQng ndng ban dhu cria dan :

K:?vzo:ozzt
Ddng nf,ng cia qui c),u vi dan sau va charn :

K' * +':*+ vi : t6.5 + 5,4 * 32J

Nhi6t tda ." O :-X*X' 
-: 

SOff. Trong va charn mdm nhi6t t6a ra
cing l&n ndu khdi luong vnt chuyEn cl6ng cing nh6 so vrri kh6i lurmg
vdt dfng y0n.

420*. Ap dung dlnh luAt bio toin co ning ta tinh duuc v6n tdc v
cia qui ta A l6c bit dhu rnror ra kh6i bin (cfing bing vin tdc cria
qui ta B hic sdp dung sdn) , _

T"r: mgh-": {s6: dr# ,t,
Gie thi6t v di ld'n db ra A chuybn d6ng trdn. ruc h*cing rdm s€

ti t;3ng cta trong luc mg vi luc cdng diy t , *i : mg + T (2)

Thay v bing (1) ta thdy T : -ry
Chfng t6 gii thi6t trOn ddy kh6ng

dfng, thuc ra diy bi trilng vi ta A
chuybn ddng tu do, nghia li theo
dudmg parab6n.

Ding h€ tqa d0 xOy nhu trong
hinh B.4.9 ta c6 c6c phu,rng trinh cria
chuybn d6ng parab6n li :

r04
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. x:vt(3)ty:l-Isrt {4)
a

Dar :.i lai cdns khi khoing c6ch OA bdng l, ttlc le Y2 | y2 : 12

i-s) Thal (1) (3) vn (a) vdo (-5) ta tim ducrc tqa d0 di6ni C, tir dir dny

lai cing r.i tii A chuvbn dOng trdn i Xc : Ui t * : 
*

I

4J1. Khi C roi du-crc 0.5m thi A vd B lin cao mQt doan

h : orc - 010 : 0,5 ({t - 1) : i},2m

Goi r'. va. va li cdc vdn tdc cria C vd A (hoac B' vi v6 : vs) d$h
luit bao todn cry ndng chc ta :

2mg.0,5 : Zmgl} + | z*u! + zf vi (r)

,,r

I

*u : *] o yu (u ld vin tdc cua qui cEu M)

mvvu : fr r,cri u ) 1 Nhu vQy phii c6 m ) M

Ddng ning cua h0 sau va cham : *' : -T (; )t
mv2t- m\K: 8 \t*M/

Ddng nang trutlc va cham : 6 : E uz

Hai tain gi6c CAQI vd COO2

li vu6ng cdn (H.8.4.10) n€n ta c6

iA : vB : fr Thay vdo (1) ta tinh

ducrcv.:7rn/s

422. Ta phai x6t hai truang hgp :

1) Cd hai qui cdu sau va cham b5n

ra phia trudc. Ap dung dinh luAt bio
toin d$ng luqrng, ta c6 :

02

1t- '-
"-4

i
I

I

i
I,lAJ

!-Iinh B.4JA

,MT-
2

/mv\2
I zrvl I
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Ti sd: . : E = ! ir + E\
K 4 \^ MI

l'iirivachamlihointoammbmthi",=; Suyram - Mv?rr - *
NEU va cham li tuyCIr ddi dan hbi thi clOng ndng ducrc bio toan,

r=. 1i'im=3M.

. Nhu vA,v trudng hqp vfn tiic qui chu m giino mgt nr'ra vi hai qua
c.hu vdng ra phia trudc chi xdv ra ndu :

M<m<3MKhieV**r(r

- 4 Xttkudrig tcrp.uu1o charn quA chu m b{t nguqe iai. Ap dung
dinh luit b*o toln tl6.ng luimg, ta c6 :

Vmv: -rn; + Mu

-:t#;K,:;ft.#)
L 1..9mr -,,. - M, = 4 (1* M ) PhAi c6 r € 1, ta suy ra m < T

M
Ndu m : ; ttri r : 7, va cham li tuyQt ddi din hdi,

3

Ndu m < < M rhi r - ;. Vay ki3u va ciram dang x6t xiy ra
.f

\tNdu0<m<':
J

GQp m hai rudng hryp ta thdy hbu va cham dang x6t (vAn r6c qui

chu bay tdi giim m61 nria) chi xay ra ndu * * Y ho4c M < m < 3S{

423*. Khi vQr chuybn dQng clbq iuc cing a^rta, bnng trqng luqng :
Fr: mg = l#N

Khi v{t bi dung dQt nggt thi dQng nang } v2 cia n6 chuyiin thdnh

v
thd ndng din hbi ; (Al)2 cia d6y cdp, Al ld dd gian cria dAy. Ndu F2

li luc cdng tucrng ri'ng thi Fz : kAl.
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Tac6:
mv2 k, ^,," 1

? : itatlz 
: *. rr'

f'-

vav : Fr : u {t* : rd rf ro : 31"6. 1#N

Ngoii ra. r'6n c6 igc cdng F1 do trqng lugng. Viy lgc cing cqc dai

iaF = Fr - F::32,6.1CFN

4i4. Luc na s6t tr€n AB la Fms : kF"I : tff : O,fn

l
.{B : -fr m. Thd ndng ban dhu E : mgh : lJ

ljr 
')

Cdng cria ig'c raa s6t trdn doan AB : At : O,t Tt 
: 0,115J

DQng ning c6 rY E : EB : I - 0,115 : 0,985J

Lrc ma s6t trOn BC : F*, : kmg = 0,2N

Cdng cia llrc ma s6t tr6n doan BC 1 Az = 0,2.1,5 : 0,3J

Dt-lng ndng cdn l4i cr C : E. : 0.98-< - 0,= 0,685J

Luc ma s6t trdn doan CD : F., : f.*g f : 0,173N

N6u M ld vi tri cao nhit md vit dat toilren CD, cti d0 cao h1 thi

ddng ndng E. chuybn thanh th6 ning U = mghr vi cdng A3 ciia lgc
ma s6t trSn doqn dudng CM dai lr - Zht (H.8.4.11). Ta c6 :

E" : U + A: hay : 0,685 : ht * 2h1.A,T73

SuY ra : ht : 0,51m vir

lr : 1'02m & M lgc ma s6t

F-, be hcrn thdnh phen

T : 0,5 N cria trong lsc

nen vAt lai tut xu6ng.

P
D6ng ndng cdn cr C : Hinh B.4.jl

E'c = mghl-A::0,33J
Vdt ti6p tuc truqt tr0n CB ducrc mQt doan x : CP thi dirng vi d6ng

aing E'. da tieu t6n do ma s6t.

t^
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E,-:F'n,.x;x

Viy vit ctring er di6m F cich (.

4.25'x. Luc dln hbi F : kx (;< ln clQ gian, k li
d6 cting cria lir xr.r) tic dung l6n hf "m6y ha-_v o
phi c6ng" qiy ra gia tdc nqlr<rc cliiSu b:iv a : Fifol,
M li thag khdi lrrr'nr.g cria h6. I.5v he qul. chidu
gfrr v6i rnirv f,rev. phi cdng chiu thim luc quAn
finh i - *ma, f ting rihn vi cuc dai htri x : l.
Trong lrong Q cua phi cdng (luc dd vdo ghd ngbi)
h h{rp luc cia trons lrc P- : *g va lgc qu6n
tinh f (H.8.4.12). Khi x : I thi ddng ndng ban
dlu da chuvEn thinh thf n5ng cia k) xo :

V:1
?

EI mar&ma*:M=

Q,,'* : #2*fil : 221a N, gf,p 3,16 lin trong lui:ne hinh ihud'rrg

P : 700N.

426*. Gqi vr li vdn t6c cria dan sau khi xu.r3n qua virn. Oinh luAt
bio todn ddng lucmg cho ta :

lnvl : l'f t -t nll'-:

dinh ludt hao tairi. ning lurrng cho ra

Ir1 1-'- vf1L

Q li cdng cria lpc cAn, bi6n thanh nhi0t.

Trur'rng hcrp b5n vfi v6n fdc vr, thi v./rn cirng vr"vi rlan c6 v5n tiic v'.
c0ng c*a iuc can vfrn li C, ta c6 :

mv^ : (M -i *).r' (3)

+ m)v'2 + Q (4)

-__ 0,33 _
o,

*-3r1n,,sl:i*.
l 

lj'A\

i,15m

1,I:im

- 21{li}N

lJ

d - -- r

Hinh i1.4.12

rrFl:t- =rndY'-z 
2

{11

=T"r{u3+e e\

T"3 = l! t*

.r108



Ta cir hc -l phucrng trinh db tim 4 hn s6 v, v2, V', Q.

- Khu i' trong {3) r,n (4) :

Q: 
otM .,r2: 

2,'p1*nu 
uo' (5)

.uat khac : v2 : u' - Y v (o) Drra (5) va (6) vno (2) ta c5 phucrng,m
trinh bar I dE trnr r' :

v2-z#t""#+: *

m r*;--;'(iiai ra t : -M;; (vr t Vvf -*d) (7)

Ta lip luan il€ clion dfu. Ndu F la lqc rr& darr tic clu,ng lOn v6n

{Lring luc J:'n cua vin), i ii r}:rri grarr t6c d'{ng thi Fr : klv. Vi F
khone doi riin v cing ltln ndu t carg lm1 nghia ii dan cing bay chQm.

i- , tir;g vui trr,,.,n : vu

17) cho i vmar : 
lnvo

l\{rm

!'iv khi bin rfi vAn tdc vj ) vo thi v c6 gid tr! (7) voi ddu -
nl ,frfq) Nghidm vui iau + phii bd viv'=*--m(vl-t

larn ciio v2 thanh Am

4J7. Trong va cham mEm ndu kh6i lurmg cria v{t chuy6n d6ng rdt
Itrn so vcri khcii lrung vit drlng y€n thi phln co ndng bi6n thinh niri0t
kh6ng deing kb. Viy c6 thb cho ld toan b0 dQ giim th6 ning cria bfa
mg(h+s) chuybn thinh cOng d5ng coc Fs, F ld luc d6ng coc :

mstih+sio==Y:3o5.lo3N
Tro.ng_thoi gian t mir hfa dhy coc thi vin tdc cria bria giim tt

.liu vm gia tOc a tren iloan rJuting s, ta c6 " 
: ; : 600n-vs2. Thcri

ctan hria tac clting Ih r = I : 0,008s
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4.28. Vdn t6c cria bi 1 hic s6p va cham la u" : {A N6u v1 li vin
tdc chung cria hai bi sau va cham thi theo dinh lu6t bio tr:in dQng
luqrng ta c6 :

mlvo : (ml + m2) v1, ", : ffi
D6ng ning cria hai bi sau va ch4m ld :

x:(mr+-r)*=-rff*t
N6 chuybn th)nh thd n6ng cr d0 cao cuc dai h mi hai bi dat ducr- c ;

K:(mr+mtgh

Suvratr=--a.-"..*- --1 
2v? A

' (mr+*; ; vdi m2 : 7 thi h : d = ; I

429. Gai v1 vi v" li c6c vAn tdc ct'ra hai hdn bi sau va cham,
ta c6 theo dinh ludt bAo toin d6ng lucrng mlvo : m1v1 t m2v2
Vi -r : 2m2 n€n

Zuo : 2v1 * v2 (1)

Theo dinh luat bao toan dQng ndng ta 
"O ''f ,r" = ?? * 7 ur,

hay : 2vo2 - htz + vz2 (2) Sr? dUng (1) ra c6 phucrng trinh bAc hai

db tinh v1 : 3v12 - 4vov,1 + vo2 : 0 (3) ; v1 : AjO *ut
l6y d{u + thi vt : v6, v2 : 0 li dibu vO lf, vdy phii lfy ddu *:

vo4ut=T,v2:-1vo
Bi m2 lOn tcri d0 cao cuc dA hz x6c dinh bryi :

1-- - ) , -,- 8v3 16.
i^rur" = m2gh2 l. Ar:6; =;t

Bi m1 lOn tdi d0 cao crJc d4i h, x6c dinh bcri :

L--.') ,-, ' , v2" I
i ^rrrt 

: mrghr ; h, : i; = 
n
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C6 th€ kiEm l4i rang thd ndng cria hai bi cv c6c d0 cao h1 vi h2 bing
thd nang ban dhu cria bi 1 cr dQ cao l.

:13{F. Goi v li vin t6c cria qui t4 hic sXp va ch4nr, v' va1 tdc cria n6

sau va ch4m, v1 vdn t6c cira midng sit sau va cfum : v : '1| Zgh : 5uVs

Theo dinh ludt b6o toan d$ng lugng : rrlv : mv' + 2mv1, hay
v : v' + 2r', (1)

Theo dinh ludt bio toin dOng ning : I! u2 = !! u'2 + mv12

hay v2 = y'2 + zvf (z) 
' L

{1) vd (2) cho phurng trinh bic ha3 3v12 - Zwt : 3

Lc4i nghi$rn v1 : 0, ta c6 vi :1, = f tVt

v5vi v' = - j- = -; mrs (qui ta b4t nguqc l0n)
JJ

Ri€ng mi6ng sdt lim ld xo co do?n n : 1,0-2m

1
t:r-

Va chqm ldm ld xo co th6m

doEn b. Ldy rndc tinh d0 cao

& vi tri thdp nhdt cria midng

sdt {ld xo bi n€n mOt doan

a * b), ta 6p dqrng dinh lu|t
bio toin ccr ndng : dQng ndng

cria sit sau va cham + th6 nnng

cria n6 & d0 cao b + th6 ndng

dan hbi cua ld xo bi n€n doan

a (II trong H.8.4.13) bing : thd
ning cia ld xo bi n€n do4n
a + b (III trong hinh 8.4.13).

: tol€

k

n
T,
I

-l - " -e- -;{-t
-lr--

=
.>

777

Hinh 8.4J3

M1.T"'*
Thay s6, ta c6 : 1000 b2

xo:x:a+b:0,12m

.,2 r"+'b)2_
Mgb + k * = kr|"22
: II,2, b = 0,11m. D0 co cUc dai cria ld
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4.31. Ndu va cham l) hodn toin mEm thi sau va cham hai vir co
cing mdt vAn t6c v2 :

mv:(m +Zm)vr)vz:{=i*U
Ddng ndng vd thd ndng cta ci hai vat c, AO cao b + th6 ndng d:in

hdi cria lir xo bi co dc4n a chuybn thanh thd n6ng cria ld xo bi co do4n
a+b.
3m.,^k"k
T ut a 3mB b * ;u, = z (a + b)2. Thay bdng sd:

500b2 - 5b - 2 : 0--+ b : 5t6l,r4
1000

Ldydfu +;b:0,07m;x: a * b:{,08m
4328. Ban dlu tfun O chuyEn dOng tron quanh A.
Khi AO lan-r v6i du&ng rhing dring g6c a (H.8.4.14) thi qui chu b6t

diu roi rn6p trin, chi cdn trong luc mg t6c dung iOn u6. Thdnh phbn

ph:ip tuydn cira lqc niy ld luc hutrng tAm : mgco* : t: (1) Mar

kh6c dinh lu{t bio toin co ndng cho ra :

mgR : mgR cosa + ryu2
2

(2)

(t) ve (2) cho ta cosa : i nU

I zsRv - 1l 
- 

:0,26rrv-s
TJ

Tt iric d6 qui chu chuybn d6ng
nhu mQt vit n6m xi0n v6i vAn t6c
ban dlu li v nghi€ng g6c a. Ta crj
c6c phuung trinh chuybn d6ng (hd toa
d0 xAy nhu trong hinh) :

x:vcosq t:0.17t.
1"Y:vsina.t+;gt,

Y:0,19t +5e
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Vi R << h n€n coi nhu ban dhu O tr gcic A. Lric r : ro qui ciu
cham ddt d' diEm c6 ioa d0 x : Xo, y : h : 1m.

Ta co ph.rrmg trinh dE tinh to :

5to2+0,19to-1:0

i-ir nghiam dumrgi to : ,{#" : 0,43s

xo : 0,07rn

1-13*. 1n, gai dosn rrugr rrdn ma piLdng nglxCnC ddi s = h{t : Z,{1ll..
Ndu v li vdn t6c cv chdn mit phing nghiCng thi dinh ludt bio rodn ndns
lucrng cho ta :

mgh: Tu, * kmgscosc

mg cosa li 5p luc g6y ra luc ma s6t.

s cosd : h n€n ta suy ra : v : flZgn-[-O = 4,5 
g 

(1)

Trong va cham u chdn mat phdng nghi6ng, thinh phhn rhing dung
cua d6ng luqng P, bi triQt ti6u boi phin luc e cria sirn, sinh ra xung
luc QAt trong ihoi gian va chasr At (H.8.4.15)

QAt : Pu : mv sina (2\

Thinh phhn nim ngang P* : mveo$d cria d6ng luong kh6ng bi khu
o!*g ctng giim trong thui gian va cham, vi c6i bi sinh 6p luc bing e
l€n sin, nOn c6 luc ma s6t Fn,, - kQ xudt hiOn ; xung lqc F* At trong
thoi gian At lim giem P*

Fms At : *ulbso - *u
u lA vAn tdc cria c6i bi sau va ch4m. \
Tac6:

kQAt - mvcosa - mu (3)

Tlr (2) vn (3) ta c6 u : v(cosa - ksina) : Py

= 1.6nr's

Hinh 8.1.15
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1

T rir;:g eiai doan chuyEn d6ng tr€n sin, ddng nang S chuyEn thanh

c6rig cua luc ma :;ait tr6n do4n ducyng x

mul u2

- 
: k *sx. va_y " : ;; : 0.25m

v - vAN v4r H{n nAx

5.f. Gqi R li b6n kinh cria euy dao vq rinh. Luc hu,-rng r&m 6' d6y
li luc hdp ddn :

^ mNl mvl,t *, = t (1) n li khdi lucrng cria v0 tinh,

v ii vln rdc cria n6.

1t
v .= coR - f R (2). Ddi viri vd tinh clia rinh, chu ki T phai bing cliu

ki quay cia Tr6i Ddt, T : 86400 s

(a)choGY=1q}+R:
R.. T.1

Thay sd : R : 4.2.1A7m : 42000 km

b) Cho v : 3.103 nr/s : 3km/s. Dly li vin tdc vrr trq thri nhdt 6.

dQ cao l6m, n6n nh6 htyn gia tri cr ghn mdt ddt (7,9 knvs). C6 thb tinh

. fcMv tneo v : -rl 
--ljR

52*. Gqi P. vi g lln luot li trong lucrng vi gia tdc rcri rr,r do ir
cuc : F. : mgc : F (luc hrit cta hinh tinfr) cr xich dao, trong luong
P F - f, f :' mru2R ld luc qu6n tfnh li rim. P : 0,8 pc^

Vay:f:marzR:0,2mg.

- * q:8 r:1- ..'- -.- -! | ! r .. I Lr* = At Vdn tdc g6c cria hinh tinh ,, : ffi vay & - 1,06m1s2
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5-r.TrinTrdiDdt% = G$.frnnHoatinhC = G;

viy-s=G#ry=$":0,4e"

5.J. 1) CY mdt ddr g. : G +, I\'i la khoi lucrng Tr6i Ddt o d0 cao
Rr

H. trj.c ia u khoing c6ch r : R .+ H tu tam Tr6i Ddt gia tdc rcri tU

. -. l\1 s^
tloe : C ;. N6u g : f tfrir: : 4R3 : r : 2R va H : R

2) Chi c(r hinh chu ban kinh R' : Rl c6 tdc dqng hdp dan lOn v{t o

do siu l. N6 c6 khdi luong M' : 1 ftP R'3,P h khdi lucrng riOng cua

Trai Ddt. N6u gl li gia tdc roi tr.r do cr d0 sAu I thi g' : G S . Mai

M4-.s^M'
khdc go : G R? vdi M = l"f R3. Ndu g' : ; thi R" 

:

* tusuyra:R':5"u,:l2R.:'zJ
5.5. Gqi m va M la kh6i lugng cria M{t Tring vd Tr6i Ddt, lgc huo'ng

tim t6c d4ng lOn Mdt Trdng mc,.,2r chinh l?r hyc hdp .fan Cf,Ta c6

Gr:GYr,ouP:cN{ nM tRtt l.ihrr*cg: gra,:4
rr ' 'j:'-'R?\t"i - Rr - -T

Thay vio ta c6 13 : *(#)t * t : 27.24.3696 : 2,33'I06s

13 : 55,3.1024 . r : 3,8.108m = 60R

5.6. Goi R vi r li c6c khoang c6ch tt m vi M tcri kh6i tAm cria hQ

Ml mlt.i co R = **, r = ffi ' Qu! dao ld ciic dudng trdn dbng t6m

ctibinkinhRvirv6iR + r: l.

Hai sao c6 ctng vdn t6c gdc w. C6c lvc hudng tAm bing h1c hdp

dan siua chfns :
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m.rr2R - Mc,.t?r: G-f

Suv ra r,t (; lI = . M*m fenm"CI.,rlrJ(r 
Ij :(,r:1/ . 

13

5.7*. Bin rruc 16n cia elip " 
: + (2R + h + H)

Ap dung dinh luit 3 K6ple cho v6 tinh c6 quy dao elil: vi r,€ rinrr
co quli dau tron ta co :

(1 )t = (i)' : r,3u6;a : R V-r:oc, : r.ueR : oe.r.ikrir:

H:2a-2R-h:926km
5.8.* 1) Ndu v' li vin tdc cria v6 tinh sau khi phong vat thi vin r6c

cia vat ddi vfi ddt li v'-*. Dinh ludt ba' toin dc,ng iutrng cho ta
phutrng trinh :

Mv : (M - m)v' * m(v' - u) : Mv'_ mu

mu: M(v'-v): MAviAv: #":0,25mls
gia tdc trong tru&ng cfrng li gia tdc hr&ng t6m :

v2 (v + Av)2
g:- R R+AR )

aR : 4 ront * 2vAv) - 2RvAr: - 2r'Av
v..: ' v2 C

Thay sd ta dusc AR : 400m, bjrn kinh qui dao t{ng.
taV-:) g : t,O : *, v' : 8000,25mls

Suy ra R' : 6531020m = 6531km

',2Kibm lai R = _ : 6530,6km ; R' : R + 0,4kmg

3) Vdt co vin ,U. u' - u : 7km/s b6 hon vin tdc Ekmls cua
chuybn ddng trdn n€n khong thinh v6 rinh ma roi xu6'g d6t their
m6t cung elip.

lt;

:chukil -')#



Ctirl | : Thirc ra qu-v d4o mcii li hinh elip. Ta cci gln dring l) hinh

trdn nen kdi qua nguoc vdi diEu da bi6t li : ndu v0 tinh chu;*6n dQng

tidn thi hin kinh R quy d4o cing kin, vAn tdc v3 tinh v cdng eilm :

5.9.'r'

\,{d la khdi lucrng Trii D6t G li hing sd hdp cl5n.

':1rt# ' ro

le khdi lusng cia Tr6j Ddt. Ta cr, $ =

I-M: 
1 

C Rc V,ti R : lRo thi r' -- r'.,

G

,1,
;

M
^. )uv ra

Rr

= 5.-58km/s

)re -trR^
Chu ki-I. : -:j.: : 121405 s : 240 phrir

2) Goi ,r, ra ur6] ,*** r]ru tram. Ccv ndns cia tram sbm co'dQng ndng

mt'- ,. i\fm
1 \'a lhe nanq hap Can - (r - 

R . L(}

n*g nny duqc bio toin. khi dQng ccr

nelng hoat d6ng : ccr ning iv c"ln di6rn

(t'rng vcri v1, Rq) hdng ccr ning cr vi6n

tiiiim (ri'ng v6'i v., Rz) (H"8..5.1)

mt'i ^ mi\'! mui -- mM . . .

' 
*{'R, 

: - t'E- ttl

i\lIt kh:ic clir:]r iudt 2 K0ple cho ta
r..il-, : v-,R, i2)

Tii' (li li (2i su,v ra

"l : #$;. MRr : 4 ; Rz : 4\ndn'l = *gU=$''--o ^---- 'r 6 Ro 6

^tq
t, : fr- 

: 3.?2 knv's ; v1 : Zvz : 6,44km/s

Chuybn ddng elip c6 chu ki T" vi bin trsc 1* q& : 3Ro
L

chuvSn d6ng trdn c6 chu ki T : 240 phrit vd b6n kinh 2Ro. Dtnh luit
-r Kiplc cho ta :

'? t,r-:.., -...Ir^r\ \

',,':l:2--r4 12

'<n, i R, ;\

flinh RJJ
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, T^. ' ,3R^ r(i)- = (t*"i : {l'5)3 -' 3"17s

Te : T rf3:is : 1,837T : 441 phrit.

vI - DdCI DoNG VA SOI\G

6.1.1-6y vi trf can bang iim gdc hoanh dO ta co x : Acris{ot r 9r) (1)

Ta x6c dinh A, a vd rp.

rtt : 2nf : n radfs. Bi6u thric cta vdn tdc li dao hfun cria (1)

v : -,Aosin (<r;t + ,?) : -r'it sin(zt + p) iZ)

Ldy thcri di6m chdt dibm <ti qua v! trf c6n bing iim thdi dibrn gdc.

(1)va(2)vmt:Cchota:
0 : Acoqp (3) ; vo : -Azsinrp (4)

cosp : 0 cho ra p = (2k+ f) {. Ta chon,p = + di c6 I < 2n

vi v6 phii cria (4) ducrng. vo : 0,314 : Aw;A : 0,1m. VAy
{Tr

x : 0.1 cos(zt ,- t) : 0,1 sin irt (Diyil ,'i m ri s)

62. Ldy O lim !0", pt oong trinh dar; dQng li x : x,rsincr,lt.

xo : OA ; hic t : 0, cirdt di6rn di qua O (H.ts.6.1).-.

, xo 1 ;T / ^rra) xB : T- t = srn ur rts : srn; (, : -T)

Viy ts : Tl12

b) Di quang OA m{t thni gian Tl4 vdy thcri gian db di quang BA
..T T T
'ui-12=;

--
)' 0 A-c -a c) vi tinh ch{t ddi xr?ng nen thoi

gian di qudng AC clng bing thcri gian

Hinh R.6.j di quang CA. Ta hay tinh thcri gian
db di quang OC.
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== sin4:,o.

.tl
'. 1" l- =.*-jT: r). ll7 I

Thrri ei:rn di CA : 0,25 T - 0,117 1' : 0"133 T

6J. I'i tri car bSng O f'ng v$i lro : kAl., : mg sind {i). Li,v gdc

toa d,i L; C. Vat dich chuvbn quiine x ihi ltrc mA lt) xo tic dung !i
F - k(aio - x) ichiiu ducng lin tr€n nhu trong H.B.ri.Z)

Ta cri phrung trinh
k(.\1,. - x) - mgsina : ffi4 a li gia ,,
tljc c'ia v6t. Dtrng (1) ta c6 -kx - ma j --'' ,X

chring t6 h<yr: lrrc ti l0 vi nguoc chiEu *,'1;/"
roi iicli chuvbn. nghia ld vAt dao.dOng 

-i;Y-'diEu hda vivi thn s5 gi:c crl : { (/m. - li

Vi tri han dhr.r c6 vin tdc bing 0 chfnh

li nrdt vi tr{ biOn, vii-v hiOn d0 bang

mg.Sllld 1 , .It-*k :r - Al^coslllmt -. f'{inh 9.4.2

: 1() -lcris 70t idr.xr vi rn va s)

6.4. a) Viit crl li dd x thi chiu liai lir"c din hhi li -k,x r''i -k:x, hgP

luc F : *(kl + kr)x tuang ducmg v6{ luc dln hbi cia mdt 16 xo c6

d0 cring l<i -i- k3, viy chu ki dao dQng 1) :

T:zrt

b) Vit c6 li d0 x thi hai ld xo bi dan (ho{c n6n) x1 vi x2, vdi
x1 * xl : x. Dibrn A gilra hai ld xo (H.8.6.3) dring cdn bdng dudi

t6c dtrng ciia hai luc k1x1 vd k2x2, viy k1x1 : kzxz.Ta c6 :

x1x?x
k, kl kl+k''

\/0t chiu t6c dUng

cria luc

.'tAZ
.--^ ..'.._^r -4"t|frtl STfIlj_l __'' *x*

).: ')- )

;rn = .-. sin ; 1. --.,tl.l

flinh 8.63
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k,k" fmrt(. +L.rF, : -k,X, : -;--'': x Suy ra chu ki T : ,, aFE- k1+k2 Y krkz

c.) VAt c6 li d0 x rhi ld xo 1 bi dan vi ld xo 2 bi ndn cirng m6r
doan x (hoic ngucrc lai 1 bi n6n, z bi dan), vdt chiu hai luc cir*g chibu
-ktx vi -krx, c6 hcrp luc p : -(kr + k7)x" Vty :

6.5. V6n cfrn bing du6i t6c dUng cria trong luc p : nrg r,d c4c phAn
luc vudng g5c cria c6c tru Q vi R (truc ddi voi c6c luc dd lOn tru).
Ldy m6men ddi voi cdc di6m A vi B ta c6 :

o : *{13,

* : ec_GS.
2l

C6c luc ma s6t ld :

r"e : kO vd f" : 1P flirth 8.6-4

Luc t6c dung !€n vdn ld :

u : U(O -R) : -"Tx c6 dang F : *x rzfi a

sd g6c li :

: I!$
I

. vAy tin

iT ,-Iq
"' : ! ; = 

1 T vi chuki r : ?'t -t -:--

Yre

din tinh I blng hC thric : mg : kl vdi, rr.r

quindngl = il + l2n.nr:18

6.6. TEn sd g6c , : f E, k le d6 cring cia ld xo, li6n h6 v6i d6
\lm

: 
fi. Khi m6c ci hai
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6.?. Chat drEm m chiu luc
ld tljng c6r-' hinh chiSu xu6ng

phunng 
"'uo:rg 

g6c r'6i div
cua hai :ric czrng (H.8.6.5)

F:N{sina*sird)
c r i ,3 i! nhir.rg g6c mA hai

phii-r ciSv lim r'6i vi trf c0n

.x, p

--*----d;;-:::-
q ---!

,\l lJ lV/v t? 
t

ilinli 8.65

bing. Ndu x lii li dt) ciia rn thi ta c6 :

F = -\ fl + fl = --|d * x, c6 ddu tr') vi F nsuqc chiEu x.

Suv ra -l : 2Jv

6.8. i) G vi tri cdn bing C (c6 hoinh dQ x.) vAt chiu clc h,rc : trqng
luc mg hudag xudng drrrli, luc din hbi k1(d * x.) cta id xc I k6o lOn

trdn. luc dln hbi kz(d - xr) cria ld xo 2 k6o xudng drrdi ndu d > x. ,

dhy l€n tr6n ndu d . 
".

mg-k1(d + x") + ku(d-x.):0 (1)

mg-d(k1-k21
Suy'ra ". 

: -\;fr (2)

2) Nfu m c6 hoinh d0 x thi lgc tdc dung lOn m c6 bibu thi?c gi6ng

nhu (1i, chi thay x. bing x :

F : mB - kl(d + x) + k2(rl - x) (3)

Ndu ldy c lim g6c m6i, ng&ia l) t{"v >C : r - Xc lim hoanh dd rnoi thi :

. F : ms- d(kr -kz) - (k, + k/[-' . $Hb]
: - (kr + k2)x', chirng t6 vdt dao dQng quanh C vdi chu ki

T=?st

3) Ndu cr O vit c6 vfln t6c bing khdng thi C ii mdt di6m bi6n vi
dao d6ng trOn dAy c6 bi6n d0 CO : xc (H.8.6.aJ" Ldy thdi dibm g6c

hic r-dt cv O thi phuong trinh dao d6ng li : x' : x" cos(o,rt * z)

N (a+b)

tzr



Trong dao ddng riiEu hd;i niy, tfuing n;ing hing
0 c'hai vi tri |idn il vi D (CD - x.), vl li cg,c
tiai khi vir gua C

t, tyte;: . [mg*.i (k' -k,)l?Nmar =' * = ? ^. = :G;k,
Thd nang i) euc ti6u ry vl trf cen L,irng C vlr

cuc d4i iv fl vi D : Li*u.* : E.

ftinh 8"6.6

6.9. Khi n6i vi cir:
bing, trong lunng mg
cria h6p bing iuc dhy
Acsimet;mg: dSag,
d = 1F kg/m3 la kh6i
luong riOng cria nuirc.
S : 0,2 x 0,2 m2 li dien
tich d6y a li chibu carr phbn h6p bi n,edp. ,{n rh6m x. hidu s6
dS(a + x)g - mg : F la lirc k6o vE v! tri r:Air tr{ng. (H.8.6.7}
F : dSgx vi x vi. F tr6i chiEu n€n c6 thb vidt chinh x6c hryn :

F : -dSg.x : -kx, chri.ng to h,ip clao ct6ng vr?i chu ki ;

<z/
,f\i:. I

\

(
U __/1

\' 
i

+Ta:
--l,/l

8?n

l{inh 8.5.7

,---\
i'z---'.--.,\Alr .\ o-.*...'_..J.___ _ v __ _\L:--'i z' .ln,r{ _ o_*r,
\\ .,/ /\ -\----;/ /

'T : ?n1re =

Thaysd:T:f).

^ lr!.a rl -*u slg
I

56s.

Hinh 8.63

5.1{}. Gei chiEu dii cria tru li
l, khdi lucrng ri6ng cria nu6c l) d.
An ngdp thdm khodng x. c6 luc
dly l6n tr€n F : Sldg

S ln. didn tfch ABCD = ZRx
(H.8.6.8)
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\av F = -lRl,lg.r (them ddu trir vi x ta F neu'lc chiiu)

t-T
Tru datr dons ';r'ri thn sd g6c a : 1l :, k : 2Rldg. m li kh6i lucrng- vm

1

hinh tru. bang ; khdi luung nudc cing th6 tich :

k
fll

- f e Lt fTR-\-'av:o - 2rl* ;l- : * : ;t!;
Irr* 

* I b

m : i .zRrld a 3---zR

IIinh 8.6.9

6"11. Ta 16y *a phan cach khi dn bing A
lim mfr d6 cao (H36'9)" C6c m4t &otug B vi
C co dg cao h, vi $ rrii h1d1 : h'J' (i)

Kl'd dao d$ng, ndu A tgt xudne m6i d*an

x thi B ldn cao x ; cQt chdt loug h'r + 2x

ghv ra cr mdt PhAn c6ch A' 6P luc :

Fr : (hr +- 2x)sdig, s li ti6t die,n 6ng. l\4{t
kh6c cOt ch6t l6ng hz gAY 6P ltlc
F1 : h2sd28. Lqc k6o chdt 16ng tr&'vE vi

tri c6.n blng lA :

F : Fr - Fz : sg [(hr + 2x)di - h:dz] : ?sdi$

F nguqc chiEu x n6n c6 thb vi6t F : -icx vdi k : 2sdtg

Viv chu ki c6c dao dQng nh6 i) : T : *tE
ll '(

m : s(\dr + l2d, h khdi luqng toan b0 cMt long viy :

ft,aFtr;r:7'..1=1c
N6u rn6r phdn c6ch cr bdn nh6nh c6 chdt iong d1 thi lip ludn tucrng

tu cho ta k6t qui :

flFFiF;r:2nfl *_-I zszB

tz3



N6u cilng mdt cher lone thi : d, : d1 vit T : |n

6.13. ". Goi m l) khdi lu<mg cta vht. L6y hq quy chi6u gin v(yi v6n
thi v:it chiu th6m lu'c quiin tinh - ma, a l) gia t6c cta v6n. a cuc dai
khi vin dbi chiEu chu'rln dQng vi bing A@i. A li bi6n dQ crao d6ng,

r,; lii tin ,.6 g6c ", -. + = z racvs. VQy lyc qu6n tinh cr,rc dai bing
mArrz. Luc ma sdt cuc dai bing kmg. Vat sO chuybn clQng ddi vd.i.v/,r.n
nju mAzl ;' kmg 

hoO t F Thay sd, ra cir A > 0,2rn

6.13. *. L6.v- hi quv chidu xOy, gdn vtyi vdn (fLB.6.i0) Vft chiu :
trong luc P : mg, phin luc vu6ng g6c N : mgcosd, luc ma s6tF : kN, luc qu6n tfnh G -- -ilro, a li gia tdc cta v6n.

mq sinrz - kmg cosa + mamax =. 0 (1)

Dao dQng diEu hda x = A sincr.rt c6 gia tdc a : -A c,_r2sinr,,t v:)
&ma,* : Ao2 Dua vio {1) ta c6 :

r f,(kcor"z - rina)
A

, 10 (0.3 -- 0.1)
ll lli
UrVJ

Tansdcucdaif-?=1]Hz
1JT

Vat dA tut nhdt khi Q li cr.rc
dai- vi hudng xudng dudi. cing
chi6u viyi thinh phlm P, : mgsiria
cria trong luc. Khi 5y a hudng iOn
tr€n, F ctng vdy.

Ndu vQt v5n drlng y€n khi
O flarnu* thi hinh chidu tbng
hg"p luc xudng Ox bing 0 :

; a rdt nho n6n sinc = 0,1 ; cosc = 1

40 a:rlq0 =6,3Zradis

Hnk 8.6.!0
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AoA
=.::11[--]:-'-0'87

ll;nt lj.t:.!2

Vnyhd0ffB:ye(t):
c) Dibm C' cich bung 8cm

Nl{u co 5 bqng thi ci riAy

gi,rrn 2,.5 bucrc sirng j.'

2,:A' .1rl : l.' lricm,
NEU f vd f' ld c6c ti.r s6 fns
vcri c6c bucic sone i va i' thi
fA:f')':v

b) Dibm B cich bgng ,t/8 n6n bi€n
dd A nhti hcm Ao. (H.8.6.12)

.IT
A : Ao cosr,4 : i,.5L;- : 1,06 crn{
hldt kh6c B dao ddng diing pha vfr

bung (song dring)

l.titr cos (37,-s rr,.,

: 114 n1n li nrit y.(t) : 0

Hinh 8.6,/-7

6.17. Tii' n{t i d6n n{t 4 c6 1,5 budc song (H.8.6.13)

1,5it : 30cm l,l, = 2tlcm 1 | : il : 40cm

I 7{}
Vay f' = :f = - l4O = 3rtrlHz' ).' lb

6.18. Am co bin c6 budc s6ng :,i1 2l * = * l'V*' tr lr

F:4l2Prmtfr:2-56
m : 7800 . n .4. 10-8: 9$.10-akgm

V4yF:54,2N
Hoa Am thri 2 c6 thn sd fz : 2\ : 512 Hz,

Hoa drn thri 3 c6 tln sd f: : 3fr : 768 Hz

6.19. 1) ,to : .;

I
= 0,95m

2) Diiy dii lm thi dm cry ban c6 burlc s6ng ,t' : 2m ri'ng vcvi tin
sij f' : 435 Hz. Vdn tdc truyBn s6ng tr6n dAy din u kh6ng phu thutlc

12tr



b)
Z:

r)

6.14. 1) Chuki I :* = #s;Buticsong,l 
: vl': lm.Phutrng

trinh dao ddng cia M :

Z : 0.M sina; (t - lt : 0,04 sin 6002 (t - 0,0425) (1)

2) a) M bdt dhu dao ddng lfc to = I : 0,0425 s

Thay trong (1) : t : 0,05 ta c6 :

.Z : 0,A4 sin 600n(0,0075) : 0,04 sinf :O,O+*

Thay trong (1) : t : 0,0425 + 0,0-55 
-:0,0975 

s, ta cr5 ;

0,04 sin 6002 (0,055) :0,04sin 33n : t)

M o c6ch O khoing 
*

12,157 : (r2 + 1) 1'4'

Hieu sd pha bing 1* = ?
Ta c6 giln db trong H.8.6.11.

O vd M l0ch pha nhau *.

6.15. Tin hiQu phr; .la'* non tfn hi0u
chinh rnQt thcri gian li At : 0,3 : 300000 : r{)4 *

Vdn tdc dibm s6ng tr6n mirn :

" : ry: 7812 m/s

BE ngang cta viEn d : vAt : 0,0078 = 8mm

6.16. BuOc s6ng ,i : 2.16 : 32 cm : ]t
6f : -,-:= = 18,75 lH.z w = 2 nf = 37,5 n radls- 0,32

a) Bi0n dQ d bung O :

1A^:1=t,5cm"z
Li d0 c/ O : yo(t) : 1,5 cos (37,5nt)

/v,l

,zT\.,( 'v1o
\l\./\,/-\___u-

Ilinh ll.6.1l
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chiEu dai div. n6u giu nguyen luc cdng div : u : f' A' : fi' A l) Lrucrc

:6ng urie '.'tvi thn s,t | : j'18. Suy ra i : 
# 

: t,t-

Chiiu ddi diy tuong f4 I : ).12 : I,Zstn

1i Ci) giao thoa gilra s6ng tri' ngubn im vd s5ng phan xa vio turmg'

DiEnr M tr cich tu&ng khoeng x sd ii n0t ndu r - (L-x) : (Zk + \|
tA

ik lir so nguy6n) (H.8.6.14) x : f + {Zk+r)':^.
L1

d,.i im c\rc ti€u) c6ch nhau rn0t
i1

so le lin ;. ttic la mQt so nguv6n lln :i :
4)

u,i'i.5m. C6c bUng (c6 cudng d0
im cuc dai) ctng cich nhau
ti.,17-5m. V0y di tir tut-vrlg vE ngudn
Am ta lbn lucrt nghe dugc im cuc
,Jai rii cuc tiEu.

1

620. 1) Chu ki T : * : 0,04s. Thn sd

goc (L : 5tJn

Bu6c -s6ng ,i : vT : 20.0,0'4 : 0,8 cm

Phucrng trinh dao dQng ir Oi vd 07 la :

y : 0,,5 cos(5&'rt). Di'rn vi : cm, giiy. Ld-v t : 0 khi y crxc d4i.

2) dl : 3,2cm -- 4A n€n & M dao dOng yr tri o1 d6n dbng pha

vcli dao ddng grJc ; <lz : 3cm = (o - I) i nen dao dQng yr Lil O.rL-\4

ddn chAm pn"Lz so v&i dao dQng gdc. Ta vd

giin rJb vecto (H.8.6.15) Oa bibu cti6n y vd yr

oB Uieu di6n y"" Ducrng cheo of bibu
diSn dao dQng rilng hqp Z d Iv{, c6 bi6n

dri 0,-s {: O,?cm, chA-m pha f so vdi y.
t

Phuung trinh : Z : 0,J.o. (SO"t - f )

Cdc nrit {cr.r cudng

I,)
4 x L*x

_.,_+___<'4, , lvl
)r - -L-

Mnh ll.6.14

,/<
,r/ \,(i_;i,

a\;

Hinh 11.6.15

r27



3) Cic di6m df'ng y€n N (nrir) duuc x6c dinh bcri 11 - l, : (Zn+I)+,

Ir vi 12 ld c6c khoing ciich CiN vi O2N. Vi 11 cl - 11 ,rCn
rtl)t, : i - {ln + l) l.n Ia s6'nguyin. Cdc ndr c.ich nhau 1 : O.+.*,

5.6

0,1 
: 1-1 nghia la doiur O1O2 chtra 14 nria butlc s6ng. v6y c6 14 nrit

(O1 vi O' li bung vi d : 7,1)

ut * - vAr nir,l vA ccr HE

7.1. 7) Ldn khirng rruor. gg.--nghia li khi

cung CM dfng bing CM' = 69, : quang
dumrg tam O di ducrc. Ndu o ld vAn tdc g6c
vi v li v4n tdc rinh ridn (cria tdm O) thi trong
dcrn vi thdi gian CM = Rar, OO' : v. V?y
v : Ra; (R b6n kfnh cria dia)

Trong chuybn d6ng quay quanh O, di6m nlo
trOn vdnh dia cfing c6 v6n tdc ddi b]ng Ra,,
viy dring bing v6n tdc tinh ti6n v cria dia
(H.8.7.1)

C A4,

Hinh B.7J

2) VAn t6c ddi vcri quan s6t vi6n bing v6n
tdc quay,quanh O cQng v6i vdn tdc tinh ti6n
cta O (cQng vecttr) ;

+---+{a = Vdn * G ; f nim .ngang vi c6 d0

lfn 2v

G = Gro * G G nghiOng 45o xu6ng ducri

vi c6 d0 l6n v {7. Tuang ru, ;; nghiOng 45o

l6n tren vi c6 d0 lan v {2
vc : 0 (H'8.7'2)

r28
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3) v. : 0 n€n C ld tdm quay tric thcri cria

'dia. C6c di6m cua &a c6ch C mQt do4n bing
R dEu c'3 r'in t6c bang v nhu dibm O (H.8.7.3).

Chri { : C6 thb gai cd': 2 bing c6ch coi cfia

nhu dans quay quanh C v6i vgn tdc g6c ar.

x*:OC+

,d
Hinh 8.73

72. V\ cl6i xung, hiEn nhi€n khdi
tdm G ni.m trOn dudng OL Ldy O ldm
gdc trOn trsc OIx (H.8.7.4) Ndu hinh
chu nh6 c[ng chrla dhy ch{t thi khdi
ta;n la O c6 holnh dQ bang khdng.

o:mr *o*.n| (1)

Hinh 8.7.4
m1 li khdi luqng hinh chu ldn c6

hdc, c6 khdi tim G v0i hodnh d0 xc, m,, li khdi luqng hinh chu nh6

c6 khdi tdm I vcri Uoanh d0 *.
4 ..mn : i n rrd, d la khdi luryng riOng

4 :1n (R:-r3ldml : m-mn ;m : ;zRid,vayml 3

Dua vio (1) ta tinh duqrc xo :
2(R: - r:;

73. Ndu G la khdi tdm tam gi6c OAB thi c6c tqa dQ cria n6 ld
x6 : a/3, y : al3.Tam gi6c c6 kh6i luqng :

^2M : d ?, d la kh6i luong cria dcrn vi diQn tich. Gqi g ld khdi tdm
L

cua tam giic nh6 bi c6t, c6 khdi lucrng m : d * (H.8.7.5)
1tt

Rr3

1.t=3^.12=l^

0
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Hinh thang c6 khdi

AM-m::daz
9

Khdi tdra H cria n6 c6 tqa d0
xs vi y11 tinh theo c6c cOng thrie :

- - I!11\H -.. .'. -mYe*mYsxc : -.J1-_- ra yo 
M

Thay cdc g16 tri cua x6, yc, Xe,

Yg, M, m vi m' ta tfnh ducrc :

n" : * a < xG; !H : #' t 1,o

VAy dibm H cr tr€n dudng thing G*, tr6n tr6i G vi cao hsn G.

7.4. Liy truc Ox, chibu duung hutrng s2ng phai 1H.B.7.6i. Khoi ram

G cua hE c6 hoinh dQ : x6 : 9l!3*E ,r,- EfIIlr ?IDr

nlnn,
u-i---:-:z'-

lutT*ng m'

d

g'

x1, xr ld hoanh dd cria m1 vi
m2, x li hodnh d0 cria khdi tim
H cria thuyEn. Ndu a (dai sd),
ln d0 dich chuybn cia H thi
biEu thf'c mdi cria x6 li :

Hinh 8.7.6

x6 : m1(x2 + a) + m2(x1 + a) +

M:m*m1*m2
Khdng c6 ngoai,lqc theo phucmg x n0n khdi tim G dring y€n ; Cho

$irrg nhau (1) va (2) ra suy ra :

a=
(xz-xr) (*z-*r) I (m2-m1) >0

M M

x2z-/

m(x*a) ()\
M \-,
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75. Goi 11 vi rr ld c6c khoing c6ch
tir G d6n m1 r'i m, ta co : m1r1 : rnlrr

j!- 
= 

jl
m2 ml m1frn2

lm? l*rVavr, rrr:mr*m2' " m,*m1

D6ng luqrng cria h0 F= mr { * "U{
Cdc vdn tdc 7i, f ror,g song vi nguqc

chiEu nhau (H.8.7.7) ndn : P : nr1v1 - m2yz : m1r1@ - m2r2at : A,

ar li vdn tdc g6c cria h0

Mdmen d6ng lu(rug cua hd : L : Ia

Mdmen qu6n tinh :I : mp21 + m2rl

Ap dU"g bdngsd I 11 = 1,5cm ; 12 : 5cm ; e : 2n .3 :.

I = 0,0012 kg -2 ; L : 2,?5.10-2kg mzls.

7.6. M6men dQng luqng d6i v6i trFc Z cqa he "du vi xe" ducrc bio
toirn vi c6c ngoai luc (trong hlc) dEu song song vryr Z. Mdmen dQng

luqrng ban dhu cria he L = (I + mR2) a,l.,

Vfn tdc cia xe d6i vcri mit ddt sau khi xe khryi d6.rg h : v : I(<u + u
ar li vin tdc g6c cria du sau khi xe chuybn d6ng, Idy ddu + ndu xe

chuybn d6ng ctng chiEu vcri du, ddu - ndu ngucrc lai.

Xe c6 mOmen ddng luung : mvR : mR (Ra.r + u)

Du c6 mdmen dQng luang : Ia;

Dinh lu51 bio toin m0men d6ng lucrng cho ta :

(I + mRz)ccro : mR (Ra) t u) + Ic,.r

Ta suy ra @ : u)o t # (Ldy ddu - n6u xe chuybn dong

cirng chiBu vcri du)

I

//n ;

/' i,^/ iu-- lnmr t ,/'"'2' I liI rt
I

Hirh 8.7.7

18,115 rgg
S
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7.7" fo{dmen d6ng iuong ban dhu cria hQ, "du vd ngudi" li :

r .MR?L, : (? + mR2)@o

a7 N{6men d6ng irrirng ctia h0 khi ngucri & khoing c6ch R/Z li
r IvlR2 mR2 rLr:\z * a1"

Dfnh ludt bio todn mdmen d6ng lucrng Lo = Ll cho ta :

2M*4m
ct't1 = lffi* @o ) @o

b) Khi ngucri o G^ q = $ *,
L

Le = Lo cho ta ,, = S# 0)o ) {t)1

Khi lSudi di vE phia tdm cria du thi momen qu6a tinh cfia h0 giim
n€n db trio roan m6men dQng luang, v{n tdc g6c phii tang

?.8. DQng udng cria b6nh da c6 m6men qu6n tinh I : + vd vfln

tdc g6c a,l li

= | ,*',' : 104 (ry)z : uroz u

D6.ng ning ndy bi6n thanh c6ng cUa c6c trU c6n rrong 10s. Vfly c6ng
sudt trung binh h 109,7 kw. Ddy In c6ng sudt rdt rf,n, dQng ccr kh6ng
thb nio cung c{p rruc ri6p cho c6c rrq c6n. Nhd c6 benh da c6ng su6i
nh6 cria ddng co ch4y trong thoi gian tutmg d6i dai s€ tich trg thanh
dOng ning ld'' c;*a b6nh da. Vi dU dQng co c6 c6ng su{t 10kW, ta cho
n6 ch4y trong 1097/10 = 110s

7.9. Gqi m li khdi luqpg cria rhanh. M0men quan tinh ddi v6i A
theo dinh li Steiner li :

II : lc + * (*)2 16 h m6men qudn rfnh d6i v6i uuc di qua kh6i- 't'

iam G (trurs di6m cua than-h) t" : g vay r : # - + = $1 tt,

132
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1) D: di qua vi trf niim ngang thi ddng ndng ban diu ) lrz pnai

itvn hcm thd ndng c" vi tri iy. Ldy mdc d6 cao cv vi tri cAn bing,g;s 6
\H.8.".8) ta c6 :

;iorr t *g { ,huy (1) vio, suy ra o) >

2) Db thanh cli qua vi tri thing dring n trOn

iruc {iuav ii'irg vix iird ning mgl, pirii c6 :

l. fds';ro'>mg;,r=17

7.10. Goi a li gia tdc cria vit. G ii gia tdc
g6c cria hinh tru. T lqrc cdug dAy.

Phub'rg trinh chuybn d$ng cua vdt li :

mg - T = ma (1) cria hinh {ru li : Tr = IG (2)

Mdt khec diy kh0ng truqt trOn hinh tr4 n0a khi vat Qt mQt quang

1 thi hinh tru cdng qtay m$t g6c e ca d0 del cung rq : I (3). Lf,rr dao

iilln hai lln (3) ta c6 li€r h€ gifa gia tdc illi a vi gia tdc g6c G :

a : rG {a) Ba phucrng trinh (1) {2) va (a) chc ph6p ta tinh br hn

s6a.TvlG:
trtsrz I:l = ;.-; < g; I mg < mg

| +nt f i l'ttnl -

7"11. 1) Kh6ng rrr-o.'t c6 nghia ld c6c v{n tdc ddi bing nhau :

' v:t1@I:r2w2(I)
Trv 2 quay nhd c6 trg L t6c'dgng lOn n6

luc F c6 mdmen M : Frz (H.8.7.9). Ap d'.'ng

dinh li mdmen luc bdng dao hdm c:rla mdmen
A ilr,'\

dirng l$erng M : 
-. 

- ndu Dt ld thcri gian

vin tdc *J" "riu 
,rool ,** it o l€n ro2 thi

A(Io) : I2a2, vdy MAt : Fr2At : l*uz Q)

-'l
il
il
ll
It
ll

A Q:::*_l
il
li

S lxl
ii
ii
L-i

Hinh &7.8

/^\f,' \ I z^'-
! ]r.)
'Ai !v
\'//a'--- ----'

Ilinh 8.7.9



Clng trong thni gian dy, phin luc F : F cta tru 2 lOn tru 1 ldm
vAn tdc g6c cria tru L gAm tt a.lo xudng a1. Ta c6 tuung tu nhu (2) :

FrlAt : I1(c,io _ cor) e)

(2) vn (3) cho FAi : 
7"t 

= 
l{ao--ttt)

io 11

KFr t'crp v6j (1) ta suy ra :

Q)o
:tt

r2I" ,tt . )'*i (;)-

mzg-Tz : m2a

mrg-Tr: -mla
('tr-T1)r: IG

a=rG

Q)a

=--'rfdl
IIt21+ -
mi

a)o

llll
1 + ----:

m1

2) Nhi€t t6a ra bing hi0u gifra dQng ning ban dhu cria tru 1 Ko vi
ddng ndng hai tru lfc sau K. + K)

o : )tr*,zo-trrcui + tyolsl

mrr? *,t,2 . rrlr
Ta cr'r K. : -?- rof, ; K1 : j- ( **)

rn.r,? , rnrKz: + (*u,*) ,3;

lrtrlr-l r ri*i IIl.r/\v:*3*' 4 =*"t*""

at!:

i.ll.Liy chiEu drrc'ng di xudng ; a ld m0dun
gia t6c cua hai vdt, T1 vd T2 ld c6c luc clng
diy, G ld gia tdc g6c cua rdng roc (H.8.7.10),
ta c6 c6c phucrng trinh :

"r
/-f it/l\-Jlill*
i llti
!j lD'il.t

I 
^rq

m.B(1)

(2)

(3)

(.4)
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g-r1 vd (4) chc : {T,- f1l. : }r
(1) vn (2) cho :

1-5) vi (6) cho

(*z-mr)g-(Tu -Tr): (mr + mr)a

m2-ml
a:- -- f g

m1 *m,*-;
l.

Thay viro (i) va (2)

rn'{2m,r2-lI)
i'1 -'-;:--**- . g ; lra r't(mtr*m1)+l " 

.

1.i rnz > m1 n€n Tr >Tr

7.13. Gia thi6t Fl > Fr. truc l6n sang

pha.i" n6 khdng trucvt nhiv c6 !r:c ma s6t

F*. hufng sang phii ngin kh6ng cho

<iiEm tiSp xfc tru.+t vE. phia fr6i trang

chuyEn d6ng quay quanh O (H.8.7.11).

N€u a li gia tdc tinh tidn crla O vir G li
gia idc g6c cria tru trong chuybn dOng

quay thi ta c6 c6c phucrng trinh :

F1 + F-. -F: = u* (i)

{Fr + f*2} r * F*rR. -' IG t2)

a:RG (3)

Giii ra ta dusc :

R [(Fr + F2)r + (Fr - FrR]
a: I+mR,

?.14. Khdi luerng cia rdng roc khdng dang kb nCn luc elng ddy cr

hai b€n dbu bing nhau (T). N6u a vir a' lir c6c gia tdc cria vAt A vh

hinh tru G thi c6c phuang trinh chuybn dQng cria v{t : mg - T : ma

(1) vi cria tru : mg - T = ma' chring t6 a : a'.

(-5)

(6)

(7)

rf,1(2ft2r2+l)=ffi;;s

\r
/ '\ 't
,' /-i---l*t/i i'ct Ir, -*\__/ I -

\1t; /

Hinh I]"7.11
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C6c qudng dudng di cria A vi G ddi vdi m{t ddr bdng nhau. Nhung
khi A di xudng m6t doan x thi k6o G di l6n do4n {y, vn dE G di xudng
ddi v6i d{t doan x thi ddv qudn v}o tru phii nhi ra m6t do4n 2x, &ng

vcri g6c quav cia ,ru o : 4
r

Gia t6c e6c cria trp Ii :

"fo dza 2a

,,r-i'l t; : *'= ; (2)

it
i'"1 Phuorg trinh qrny clia hu la : Tr : IG (!)
ll
j L Ta c6 3 phuang trinh db tirn 3 hn a, T, G ;

A ! i.,+_.* K6r qui li :

L+] UJI )

1x' \'+-': mrz ci 1-," u=;;"29=i;

2lm mg sHinh'8.7J2 t : 
r1a"rsz 

g=-;,* : 
;

Luc t6c dung i6n diEm treo bing 2T : *g, chi bing mdt nr?a tbng
trong luang cta vit vd trg drlng ydn (H.8.7.12)

?.15. 1) Hinh tru lOn ddc drytyc nh# ddng ndng bi6n dhn thenh thd
ning. Lric n6 drlng tein bd ddng ning di chuvbn thauh th6 ndng :

mu2 ,mr2 ) r

Z-o Zaz=mgh (1)

h la d0 cao cia khdi tam hic tru dirng.

Trong su lan khdng trucrt, ta c6 li0n h0 gifa vdn t6c tinh ti6n v vd vdn
tdcg6c@:v:ro(2)

a

(1) vd (2) cho h : u'
c

Quang du,ing di duo,c I : + = 
-1 

. Ndu v Zmls,srrr" gsrr7j,

sin15o : 0,259, g : 10 rn/s2 thi I : 1.54m

r36



mr: ?vl 12)N5ul: ,-rhih': i:; r'-:-l = 1.16m

,' . , ,;:- ',"* u* ,;** : i, nr" kr; , hinh tru ddc co m6,ncn

qu5n tioh nh6 hc'n hinh tru r6ng, vd do d6 crl dQng ndng quay ban dhu

nho hcrn (vcri cing mQt vAn tdc tinh ti6n v)

7.16.7) Gia t6c cria vAt ld : {H.B.7.i3)

s : g(sina - kcosa) (1)

Pliucrng trinh chuybn dQng tinh ti6n

oia trg li :

ma'- mgsina-Q (2)

trong d6 a' li gia tdc cria khdi tam O,

Q lA luc ma sit gif cho trq khdng truqt,
d6ng thcri gdy ra sr1 quay quanh 0 mi
phucmg trinh ii : Qr : IG (3), G li gia

tdc g6c ctia tn1. Ldn kh6ng truqt c6 nghia
IIi.nh 8.7.13

Dua vlo (2) ta c6 :

(5) Cho bing nhau (1) va (5) tim ra diEu

li a' : rG (a)

(3) ve (a) cho o : ry.

^,_ gsina _gsina
4---_: ,IZ

)mr"

kiSn db hai vit c6 cing mQt gia tdc. do d6 khi chuybn dQng ludn c6ch

nhau mQt khoAng kh6ng dbi :

tga : 2k (6)

2) LEc cin Q : ry* h do ma s6t sinh ra nOn phai nh6 hcrn hlc

ma s6t cr;c d4i k' mg cosa

sina
Ta suy .u -::t < k' cosa ; tgc < 2k'

L

VAy phii c6 k' > k

r37



vrtl * - nb ccr Hec Er xi rHl gudc GrA

8.1. 1) Bi chiu trcng luc.rng p :_{"g vi phin iu.c e vu6ng g6c vo,i
que (vi kh6ng c6 ma sft) Hc.rp luc FgAy ra gia riic tuyet diii;+:

F= F+ O'= *i (11

Gia tdc ina.r-. n rbng vecto crla { va fie gia t6c cria chuyEn d6ng
qria bi ddr vdi que (v€ song song v6i que trong hinh 8.g.1)

F" 0'= *(4 + il'
Chidu xudng AB vd

AC vu6ng glc v&i citc
chi'6u duoag nhu trong
hinh. ta c6 :

- mg sina =
: m{-ao cosa + j) (3)

-ingcosd + O:
= mao sincr t4)

0 dAy O ii ducmg r-i

phan luc hudmg leir tr6a
cdn j li ga tri dai s6 vi
ta chuabi6t chiEu chu.;bn

ddng cua bi. Ta cii

Q : m(a. sina *
j : aocosa-gsina

a^
Ndu tsa > i thi i-g

A (H.8.8.2)

g cosa) (5)

(6)

< 0bidivEdhu

Hinh B.8i

N6u tgc

B (H.8.8"2)

>0bidivEdhu
a^

<-ithii
o-D

a /8)../| \.- ,/. e.o | '.*,
z' | --lf/ --Y't" I

"/{r/_i
/ 'tP

/\o
l--""
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Ndu tgcr thi bi df'ng yOn trtn que (H.B.8.3)

i{i nh 8.8.3 Ili nh 8"8.4

2) Phan luc Q huring xudng dudi ndu hsp luc F l6ch rt A (3) vn

i4) tbanh ra :

- mg sina : m (ao cosa -r- j) (7)

* mg cosd - o : mao sin a (8)

Suy ra 0 : - m (ao sina + gcosn)

vir i : - (aocosa * gsinc) < 0

bi di vE A (I{.8"8.a)

3) Phan lUc Q c6 hai thdnh phhn N vudng g6c vi f doc theo que
ld lUc ma sit f : kN = N/3

Ctng chi6u (2) xu6ng hai trgc vi chf y rittg luc ma s6t ngucrc chiEu
vAn t6c, d dey thi nguqc chiEu gia tdc vi chuyEn dQng tt nghi, ta c6 :

- mgsina . + : m (-2gcosa + j) (9)

-mgcosa + N : nZgsina

Trong (9) ta ldy ddu + ndu j < 0, ldy ddu - ndu j > 0

l^dy ddu *. Ta c6 :

N : -mg (Zsina + cosa)

(10)

:uo
g

D

(11)
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/
. c,,-J : ; (/cosa - sino) < 0 nghia li tgcr >

(H.8.8.5)

7;a>S2oBidivbA

a

-4. t/
,tr' i'\ t, ,i\ \, -/+

r\\ ./.l | 'yY
"r*--'>,tl

./ *'/ |

e '/:'t','{' i-.4 i ri
l' vP

t L_ ---

t2= Ao

I

I

I

I

I

I\l
\y,q

Hi nh B8.s I{i nla 8.8.6

Ldy ddu - Ta c6 N c'hu {i. (11) vi j : {- i"or., - sina} > 0 nghia

lda < 45oBidivbB.
45o < q < 82o. Bi drlrrq }"Jn {H.B.ti.6)

H6 sd ma s6r nghi c,5 rbe bi6n th,i€n tt 0 c16n 1i3 nghia li g6c nid
Q ldm vdi ph6p twdn c6 rhe tli6n rhi4n ti' 0 d6n 1go30'.

{
mz9

EJ ii Gqi T lh lrrc
cdng dAy. a gia t$c cria
v{t 1 ddi v0i n6m ; -a
sd li gia tdc cria vdt 2.
Ldy chibu <lucrns li chiEu
xu6ng ddc cria vat i, ta
c6 cdc phurrng trinh
ch'.rybn dgng sau dAy :

mlgsina-T:mta
rn2gsina-T: -mza

(r{.8.8.7)

{
!79

1lm

Hinh 8.8.7



Suy ra

2) ai

(Cic liyc ma sdt nguqc chiEu

chuvLn de'ng H.B.8.8)

mr*m1
Suyratsa-<k-(2)

" nll -lt1a

b) a > a,,. hai vl}i c5 gia

tuic ;r.

Ta c6 c6c phuong trinh :

rrrlgsinc -'I - kmlgcos-a : m1a

mTgsin<z * kn2cor":-T: -rn2a

,i
--1 -

Hinh r.i.E

n1-m2
: a: , gslna

m1 +mt

Hai vit dring y3n : mlgsinc

m"gSinel

la't \

T -.r- krnlgcosa

km;gct.isr;c : T

Hinh 8.8.8

-f.-i
!\l\.
I

1

4f

(*r -*) sina -k1mr *m') cosn
it:g -' n1l+'mt

3) Vi kh6ng c6 ngc4i lgc theo phuo,rg nim ngang nOn l:irdi tirrr cua

ca h0 {n€m + 2 vat) khdng chuyEn d$ng ngang. r41 > ur" ndn kh6i

tam hai v4t chuybn sang phii,
kh6i tirur cia n€m chuybn

sang trii, n6m c6 gia tdc b
hudng sang tr6i. N6u ldy hQ

{ui chi6u gdn vui nOm thi
c'Ac vQi c6 thdm luc qu6n

tinh rrrlb vir mrhr hudng :arrg

phai {H.13.8.9). T'a co c6c

phurmg trinh chuyen dr;rrg

trtrrrg h0 ndy ;

(3)

'--l-
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mlgsind_T + mlbcosa: ml?
mZgs;rn(J -T + rn2bcosa _ _mra

Kht T ra c6 li0n hQ grua a vi b :

ml-mz

":ffi(gsina+bcosc)- (4)

Ndu ila van t6c cria v6t 1 d6i v6i n€rn (song song v6i m{t nghi6ng)thi ddi vdi bdn n6 c6 van t6c i+ f f ra v{n t6c cta n6m ddi v6iban ; hinh chi6u xudng trgc nim tr0n m5t ban vi huomg sang phii li
vcosd - v', hinh chi6u cua d$ng luc,rng cia m1 li :

m1 (vcosc - v')
Tuong rg, hinh chidu dQng luqrng cua m2 li m2 (_vcosa _ v,)
Hinh chi6u tbng d6ng luc.rng cria hQ lu6n lu6n bing kh6ng nghia li :

v coscu (*r - mz) _ v,(mr * m2 * M) : 0
(Dinh lu0r bio toin chi dring d6i vcri bin, ld ho quy chi6u qu6n tinh)
Chuybn dQng cria hai vft vi n6m id nhanh dln dEu tri nghi n6n c6cv|n tdc dbu ti lp vcri gia tdc tucrng rlng :

v, cosa (mr-mr) b
v M*m1*m2 a

(5) h rngt hO thric thrl hai gi8a a vi b,

(a) vd (5) cho ta c6c gia tdc phai tim :

gsina (mr-mr)

(s)

a= (6)
* r_ cos2c (m1-m2)
IIlr tllln' z M*mr*m,

b:- g sina cosa (rr --z)2
(M+mr+mr) (mr+m2y - cos2a (-r-*J2 {7)

N6u M : o rhi (6) rrit vE (1), (7) cho b : 0

Ap dqng bdng sd :

1i3 ,1-?*r'; m/s. ;
I

r42

a- b:



*, : ** ($ - ".*;
Db tim v ta dtng dinh luit bio toin ca ndng : thd ning ban dhu

mgh chuyEn thinh dQng ndng .ff "a thd n6ng ring vdi dQ cao

R(l r- cosa)

, mv"mgh: 
" 

+mgR(1 +cosc)

E3. 1) Cac h,rc t6c dgng l6n
v6t li trong luo. ng P : mg vi
phiur luc N cua m6ug hu6ng
vitr tiir!-O. Chidu phurmg trinh
*f- V : mixudng b6n kinh,
hinh chi6u cria gia t6c chinh li

',2
eia t.sc btrung mm: (H.8.8.10)

R
mgccsc+N:mvzliR

Dd l&n cria phin lqrc :

tac6:

vay vz : ZsF. f* - t - cosa) (2)

Hinh 83.10

(1)

a) Th6 vno (1) ta c6 :

)h
N : mB (* - t - 3 cosa) (3)

b) N gianr khi a giim nghia li
vSt lOn cao. Cyc tibu cria N riog
v6i q = 0 nghia ld v{t cr dibm
cao nhdt B.

)h
Nmin : -c (t - s) (4)

N6u vit cdn b6m m6ng o B
thi n6 b6m mang cr mqi dibm.
B6m m6ng c6 nghia le N > 0.

Cho N*tn : 0 trong (4), ta suy

x/

n

Hinh BSJL



ra do cao t6i thiEu cua h : nn..," : i *
2) N6u cit bd cung CD thi v6r .oi -*g & C vd chuybn dQng nhu

m6t vdt n6m xi€n g6c A vm v6n tdc baur dhu v tinh theo (2) :

v2h= zgK (n - t - cosp) (4)

a) Ldy hai rruc rqa d0 nhu rrong hinh H.8.g.11, phumrg rrinh chuybn
diing cua vat la :

x : v cosp.r ;y : -* .v sinp.r

. Qu-i dao ld m6r parab6n. V{r s€ lai di vio mang (qu! dao 1) n6u
thm xa crla vdt n6m xidn dring bdng rJdy cung Cn ngnia ia :

vzsinzp : 2Rsirua
c

.r1SRSuy ra v, : t (5) Dua vdo (a) ta rfnh ducrc
coqP

ho : R (t +.oqa. #)
D€ chic chdn ring vgt kh6ng rcri m6ng tru6c khi r6i C, ta phii kibm

tra ring o C phin luc N ) 0. Dua gi6 tri (5) vdo (1) ta duqc :

N:mg (t -cosp) tovi0< 9<nlZ" \ coso ---r /

b) N6u h . 4 thi vAn tdc ry C nhd
hcrn gi6 tri tinh tt (5) qu! d4o li parabdn

,.aT, 
2 nim trong vdng tr€n.

,/ ". I "'\. Ndu h > ho thi qu! d4o li parab6n

da- - _ _ _l ? .'\ 3 nim ngohi vdng trdn.
. .. ,i 

'\. 
8.4. Treo hai hdn bi vdo dinh (dny dli' - _ 'l- f ---)p bing nhau, chibu dii l). K6o bi thep cho

- =b- - l6ch mOt g6c a rbi tha cho n(r d6n va
cham vls bt ddt s6t, hai hdn bi dinh vio

Hinh 8.8.12 nhau (va cham mEm) vi quay m6t g6c
t6i da h p. Ta do cdc g6c a vh p (H.B.8"12)

L41



Gei v vd u ld v?n t6c cria bi th6p ngay trudc va ch4m vd vQn t6c

cua ci hai hdn bi ngay sau va cham. Dinh luflt bio toan dQng luqrng

chora:Mr.: (M + m)u(1)
L5."- vi tri ban dhu cria bi ddt s6t lim mdc d0 cao va goi H, h ld

cac d0 cao cria bi thdp hic ban dhu vi cria hai bi hlc cudi, dinh luit
bio toin co ndng cho ta :

f lrt.,2
r'agh : Y - " 

: rizen : rlai6:."*; = 2,[ sr stn ol2
L

= lzsl (1 - cof)

: z,fgl si$lz

v - u : ztffi $inatz - sinplz)

,r\ r - M(v:D 
-M(sin4z-sinf/z\(r) cho ta m : --- = ----*FU-

Ddng ndng bi mdt ld : AK : ry - ttTt*

AK : zsr 
[rvr 

sifi] - (M +m) ,i"'?tf

* : ry Vly ti si co ndng bi6n thanh nhiQt ld :

AK . M*m u2 . M*m 1 si#/z 12
K =t- t,t- .,:r- M \s1L%)

8.5. 1) V|t mr chiu luc ma s6t :

(H.8.8.13)

T t:km1gcos30o:2N
m2 tgt L m6t thi m1 lOn cao 0,5m.

m"'2 DQ giim th6 ndng bdng

20-5=15J
Theo dinh luit bio todn ndng luung

.dQ ginm niy d5 chuybn thdnh ddng
ndng

t45
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.v2(mr + m) 7 cta h6, v ld vAn tdc hic m2 s5p cham d6t, vd c6ng

cria h.lc ma s6t i di chuy6n tn :

' 
15 =zl+z; v2=8,6; v =2pm/s

2) m2 chiu trong luc m2g vd luc cing dny T ; m1 chiu theo phuong
chuybn ddng lgc cdng T, llrc ma s6t f vd thnnh phhn trong luc
Q : -tg sin3Oo : 5N

Ta c6 cac'phuang trinh chuybn dQrrg :

mZg- T = m2a

T - Q - f = mro a ld gia tdc cria m' vi m2

HC hai phuang trinh ndy cho ph6p ta tinh hai en sd a vd T :

a : 4,3 m/sz;T = 1l-,3 N

Vi -z chuybn d6ng nhanh dbn dbu tt nghi, tt dQ cao h, v6i gia rdc
a nOn vdn tdc d cudi doqn dudng h li :

u : {2il : 2,9 mls dring nhu da tim dusc d phhn 1.

8:6. Khi con tiu bay theo qui dao trdn *by kinh R vdi vqn tdc v thi

ning hrqng E cria n6 h tbng cria dQng "d"gry vd th6 ndng - c # ,

E_^u2 -mM: 2 -c R (1)

Trong chuybn dQng trdn ndy lvc hu6ng tam # chinh li hJc hft

-.^- --^r ^ mM l'GMvan vat t Rr. la suy ra v : 
ll R . Dua vdo (1) ta c6

E- /-mM-_c 2R Q)

1) CI dO cao h1, ndng luo,rrg Er : - C mM
' 2G +hJ

o dQ cao h2, ndng luqng Ez : - C ffi t e,

16



',oi L t h, Hi€u Ez - E, bnng cdng A md UU.i 
"o 

phAi sinh ra.
Thay bang s6 ta tinh duoc :

A:4,4.10eJ
2t E < 0 c<i nghia lA con tdu cdn bi lbAi Ddt hrit (thd neng

hdp d6n trong (1) c6 gs6 tri tuy6t ddi l6n hon d6ng neng), E : 0
cci nghia ld con tdu tho:lt kh6i srlc hrit cira Tb6i Ddt.

Hi€'n nhi6n cdng Arn rnd d6ng co phai sinh b6ug :

A,h = - El = 1,7 1010 J

8.7. 1) KhOng cci ma srit thi c6c ph6.n lgc
Ft, F2 d A vA. B d€u vu6ng g<ic v6i sdn vd
t{dng, vi. crj hop lrrc det d E, kh6ng thd cdn
bdng vdi trong luong P thing drlng dat 6 C
(H.8.8.14).

2) C6 s.ic luc ma sdt fi = k.Fl (1)

vi f, = l.,sz (2i Cac di6u ki6n cdn bing li :

P=Fr+f2(3);Fz:fi (4)

I

frntcow + Frlsir:a - Flcosa = 0 (5)

(ldy mOmen d6i v6i 0)

_ 3 _ 3_ .1P = Z(Fr - Frtga) = iFr(O - tgal (6)

(1)-(4).cho p=?+kF2
(6) vd (7) cho phuong trinh bdc hai :

2k2+\tga.k-1=0 (8)

hay zf +B{5k-t=o (9)

Ld;, nghiem drrong ta c6 : kn-,in : -!ryf = o,t8

3) a) K6t quA tr6n dAy kh6ng phu thu6c 916 tri cia P n6n ndu
ccJ ngudi drlng 6 C thi coi nhu P tdng, thang vdn khdng tnrot.

F
T*
I

I

I

IFr
I

i

C

Htnh 8.8.14

(5) cho

(7)

L47



b) Ngurri rr D. khdi rim chuug li trung dibm I
Phuong trinh m6men (f phni thay bing :

I

; P' cosa + F2lsina - Fllcosa : 0

vtn P' = 2p ; (3) thay bing p, : F, + f2

Ci{c phurng trinh (1), {Z) vd (a) khOng d6i.

(10) Cho ta : F' = ^-. 'lzrz ti - Lgct)

K6t hqp vo'i (11) ta co phuorg trinh bQc hai : k2 +
hay: k2+2{3k-1=o
Nghi0m dutmg cho ta

k - -ij3 + z : o.z7

k > k*tn n€n thang truot"

4) Txr lai phucmg trinh (S) khi kh6ng c6 nguori, ta c6 nghigm :

k - -3tga+rlgtg4+S-*mrn 
4

D{t tga = X, y - 4hnin, ta c6 him sd :

y : -3x + lgxz + 8. D4o hi.rn y, < 0 nOn y nghich bidn, nghia
li a giim thi k*,n ting. Vfi o 

:to, rgs = 1

kmin==#r:0,28>0,i.8

8.8. V€ duong thing MrG
(H.8.8.1-5). Hsp lgc cria hai
ngudi M2, M3 phii d{t u O vdi

1

GO=;GMr
.L

Qu! tich cria O khi M1 di chuybn
li trung tuydn cria IC. I ld trung
dibm cria BC. Ve qua O dulng
thing c6t BC vi CD cr hai di6m.
ta thdy mu6n ciro hai dibm ndy

(10)

(11).

t12)

Ztge.k-1:0
(13)

U

N

^4A

148
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cach dtsu O thi M' phai ,r I. Cdn'rl tri M3 phu thuoc d, khi Ml o A (d

: 0) thi \1. o trung diEm L cria CD ; Khi AM1 : d thi OE : +, E

ia trung drEm cria JK va LM, : 6.

Khi lll o trung diEm N cia AB thi M3 o D.

M, o qud N thi khOng c6 lcri giii.

E.9. 1) a) Luc cdng ddy d A :

Tn : rngcos30o : 0,866N (H.8.8.16) N,
b) 0 cic vi tri kh6c h;c cang dAy bang thirnh i \

phhn ph6p tuydn ula trgng lyc cqng vdi lgc i \
-r2 \

qu6n tinh li t6rn 0 = ;-" Vay T li cuc dai 
i= _ _ \ I
)j, -/!\u B. t'a cting dinh lu{t b6o todn co ndng dEz o'j!-'- j'.,

tinhranroccvB, " 
.-I \

v2 = zgh : 2gR (1- - cos30o) : 2,65 (+)2,

Q:0,27N 
" o'* 8'8'16

Ts:t+0,27:1,27N
c)T: l:r,[R1g=2t
2) a) Trong h0 g"y chi6u toa tdq mpi v{t co th6m h;c quan tinh - mli

ngoar l"rong luc n1g.

C6 thb coi ld bay Cg ta:63ia t6c
trong trudng hi6u dqng g' : g +a',

+ - . 1']
a' - - a va a' = gtg 30o : f 4tz

13

Dudng "thing drfng" m6i bAy gio nghi0ng

30o so vdi dudng binh thu<mg. (H.8.8.17)

b) Con l5c dao d$ng quanh A ld vi tri cAn

bdng mcri, C vd B li hai dibm biOn m6i.

c) Luc cdng dAy cr C le thinh phdn phdp

tuy6n cria trgng luc hiQu dung mg' (F{.8.8.17)

Hmh 8.8J7
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E' : 2a'

Hinh B3J8

tl,55m/s2
LV

=*F-=
Yi

Tc:mgcos3Oo:+€=r*,13 2

d) Lgc clng diy li cgc dai d A, ngoii mg, cdn c6 thOn luc qu6n

r.(nh li ram e' : +1 vdi v2 : Zg,h = 3,1 ( !1)z- R -E'- "'- \ s /

Q' : 0r3N

T4 = 1,15 + 0,3 : 1,45 N

e) T' : *r{RE = 1,85 s

8.10. 1) a) Trung dibm G
cta U h khdi rim vi

P1 : P2 = P(H.B.8.18)

1GA:fIJndnGc6qul
L

dch li dudng trdn tim A. Ta
c6 cdn blng bbn khi G o vi tri
thdp nMt li di6m ti6p nic cua

duong trdn voi tidp tuydn nim
ngang !{_6y AG wdng g'3c vcri

BC vi GAC -* 30o. Tam siec cen
IGA cho ta a : 6Id : oo..

Hai phin luc Q, R vudng g6c voi nhau IJ c6n
bing c6 nghis li c6c lgc 2P, Q vi R t4o thL,rh tam
gric (wOng g6c) (H.8.S.19) Ta suy ra :

Q = 2P cos3Oo : L73,2 N ;

R = 2P sin 30o = 100N

De tinh lyc cnng thanh T, ta x6t cAn bing cUa
di€m I, n6 chiu c6c lgc P, Q vi T (H.B.8.1S)

T:P:100N

150
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h) Trurcmg ho'p P' : 3P,
(H.B.8.20)

I chiu c6c luc P1, Q vi
T . chiSu xudng Ax ta c6 luc
iam I dich chuybn :

F* : Pr sur 3{P - T cosa 
E

i ciriu c{c luc 3P1, R vi
T. chitju nrdng Ay, !.a c6 lu."c

lim J dich chuvbn :

F, = 3P1 sin60o : Tsina

DiEu kiOn cAn bing li : F* = Fy : .0 hay

P1 sin3Oo-Tcosa:0 (1)

3Pi sin60o *Tsina : 0' (2)

ra suv ra tsd, : , #: - 3 ,13

Pnsin3Ooa :.79{} vi r : aosa : 26-5 N

IJ cdn bing c6 nghia li c\c lgc 4P, vd Q, R t4o thinh tarn gi6c
(r'rdng g6c) 'fa suy ra i :

Q : 4Prcos-?Oo : 346.4 N ; R : 4Psin30o : 200 N

t 2) Ta vd c\c dudng cang
bibu di6n F* 50 - 265cosc
va Fy : Zffi -'265 sina (H.8.8.21)

Hai du&ng cft truc 0c cy dibm
a : 79o rlng v6i cAn bing. Ta
thdy ring ndu a ting thi F* duang
trlc li k6o I vE phia B, cdn F,
dm tri'c ld k6o J vE phia A, ci
hai dEu kpo thanh vE vf tri cfr,

cin bins ld bbn.

il,1LVV

I-Iinh 8.824

I

I

ul r
, 'j-

-,).4F \---'
-,.'/7gi9o"

i

Itir,h 8.821
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Chrt ! ; Quy dao kh6i tam G lii elip c6 cic b6n truc trdn dB vi
AC bing 1.4 ';d 3ll1,l ld chiEu dei iJ. Cin bilg bbn cfing f'ng v6i G d'

di6m tli6p nhdt cira elip nly.

ii"11. 1) Ndu H turng ddi l&o thi vat khdng tdi drrcrc cl'i*h n6m rnh

cao nh{t la tiri d0 cao h, liic d6 vdt r'}r n6rn c6 cirng vin l6c v. Dinh
iu.1i bao ioin cs ning cho ta ph.ucrng trinh :

mv3 vf
;:msh+{M+*)? (1)

lr{dt }:hdc ta co dtnh luQt bAo toin dQng luong :

ffiVo:(M+rn)y (2)

Mv2
Suv ra h - :-* : 1,34 m' zq(M+m)

.5
"uy 

-'.;fiiS
o

a) N6u FI : i rn thi vAt tdi duqc dinh vi tluryt nrong, clbng thui
ham n6m vi cudi cirng vuEt iOn inr6c" Gqi v,1 vi v. la c6c vAn tdc cudi

cing cria vAt vi nArn ia c& cisc phuong trieh :

mv3 _ -ui _ yr,l /2\
\-1/22

lt1va : mv'' * N'Iv'; (4)

.. - :ll"i--:d -rLx..^^ /'\ r.. ^A -L.-*^ +-..-L r-..".^ r..: rli !'oz : -- fr, . fhd viro (3), ta cd phuo"ng trinh bic hai dh tirn v1 :

vj (NI + m) - ? urvovl - (tU - m) vf, : 0

(M-m) v^
v1 : vo hodc - -il;i (5) Ta chon v1 : vo vi vz : 0.

h) Ndu H : 1,2 m thi vAt t6i d0 cao 1,,04 m thi tUt xudng, diiy n6m

Ci nhanh hryrr. t," ) v1.

Ta v6n cri cic phuong trinh (3) va (a) nhung trong hai nghi0m (5)

ia phli l5y nghi0m am :



{\f - m)i',,
\r - ---Mt;-: -.''.rmrs

2rnv.
uz : rur+i 

: 1'tr7 m/s

2) Trulng hc.rp gi{ti h4n thi vat t6i dinh vi criing chuybn d6ng vfi
n3m. Dinh iu|t bia toin ccr n{ng cha ta :.

34 : rrrsH + {I4 + *'l !2-
) ""b' - LLLi 

2

Dinh tuAt biro todn d6ng luang v5n ln (2)

suy ra i vmi* : ni ?"qg.@ : -5,3T m/svM-'"
Ndu r',, ) vmin thi vQt vuqt qua'n€m.

8-12. ai G6c mi. eliv AS lirm vo'i duiing niin ngang n p : gry -i
CAn bd.ne cua thanir phrl thusc vio mbmen cria Q d{t & trung dihm CA

i'i mimen cira h;c cing dXy F dit ir A (r:6 c;lnh tay ddir OH = tcosf)

l.(i
M(0) : Q; cosa ; M(P) - -Plcos ]

^\-T.- -- -nsu \.-)%- - I i can blng t?ng vfi :
\r lti i\- --t i Ii'-- P;"J Gicoso-Plcoscl:opr \/_: 

-2 i
A P:Lo:2{3;D{tcos?:",

tac6:
Hinh 8"822 z,b x2- *- {: = o

Ta chi l6.v raghiOm duong : x : cos Z = F;

a:6{Jo,p:60'
Phin lrrc R cua chdt O t4o vcri Q vi P thinh tam $6c c6 hai canh

fi : z1L:, P : 1 vi girc & gifra bing 30o (H.8.8.23i



Ta suy ra : \ : Fcos 600

\-O-Psin60":T
r-R: rjTN

tlf cos n

IIi nh 8.8.23

b) Ta ve hai dulng cong M(e) :

(Ldyr:1)(H.8.8.24)
Hai dulng ndy c6t nhau cr a : 6F ring vdi cAn bing. Ta thdy ring

ndu a tdng M'(P) giim chAm hcrn M(Q) nOn luc p se k6o rhanh trcr vE

vi tri c[. CAn bing ld bEn.

8.13. 1) Cdc dinh ludt bio toin hinh chi6u cria d6ng luung vi bio
toirn cry ning cho ta c6c phucmg trinh :

mvo = 2mv"

11.1
t.ui - mvi + )mvl +

v^ fT-
Suy ra v* : i i v" : \l * -zgn (3)..tr12_
DiEu ki€n db mhu sdr vucrt qua B ld. :

c6 vr. rric la vo > 2{gR

1

z

I

I

nT-"l
I

i

Nr(l\i/t/'
| /AVL--

Hi nh 8.8.24

'/: ro* vi M'(P) : 
"or !

(1)

msR (2)
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2) Sau khi mhu sdt rsi g5 thi 95 chuybn dQng dEu r'6i vfn tdc v",

cdn s't thi c6 vdn tdc xien g6c ddi voi ban n6n c6 qu! d4o parab6n.

Nhung -.it c6 vAn tdc chuyEn d6ng ngang dring bdng vAn t6c \'' clia

dibcr B.

3) Khi trcr v'b d0 cao R thi sdt l4i tidp xric vfi 96 ir dibm B, n6 tgt

xu6ng theo BA vh dhy 96 di nhanh hsn. cu6i cirng n6 rcri 96 vd c6 vin

tdr- v1, 96 c6 vin tdc vr.

Ta c6 cdc phucrng trinh :

mvo : m(v1

Khir v2 ta c6 v! - v1.Vo : 0 ; vr : 0 ho{c vo

Hibn nhi€n ta phii chon v, : 0, do d6 v2 = r'o' Hi6n tugrng gi6ng

nhu va cham din hbi cria hai vit cing khdi luqng' vflt c6 vAn tdc vo

va cham vdo vQt dring ydn vi truyEn todrr b0 dQng luqng vi dQng ndng

cho vAt 5y.

a) (3) Cho ta vr? : 10. Mhu sit duqc n6m l6n cao vfi v$n tdc thing

dr?ng v, s6 rlqt d0 cao h tinh theo : 2gh - 
'y2.

Ta suy ra : h : 0,5 m' ndu tfnh d0 cao t! m{t'ban thi H : 0'625 m

S.14. 1) Trong lgc P d{t & G trung dibm dudng Fx
ch€,o AC (H.8.S.25) Phai dat lgc F vio C vu6ng DT_*--)C
g6c v6i AC, db F c6 mdmen cuc dai ddi vdi A : \ ,r/ \

P.AH:F..A.C,HA:a/2 \ 
^ 

i

F=ffi=354N

z) Ap luc cria 96 lOn ddt Q bXng P trt di Hinh 8325

thinh phhn thing dfng cria F :

Q: P: Fcos4-so - 750N

Luc ma s6t : F-, : k Q : 225 N, b6 hcrn thinh phhn nim ngang

cua F, F* : 250 11. V0Y 96 sE truqt sang tr6'i.

+uJ;+= lsl+vl1
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3) a) ct < 4.54 i fi : 45o -a
Mudn gr5 quay rdt chAm thi c{c

c6 dd kln bing nhau (H.8.E.26)

Ilinlx 8828

rndmen cta P vd F ddi v6i A phii

t ,{. sin (-15o - a) : F ad7 cos {4.So-c)

F = -: te {4in - a) = 5oo rg(45o - cr

,F-:''i \. \-,,

(l)

i \, ii'/ \6i II p l\ ll
:SSr\1

Ili nh 8.8.27

b) o > 45o. *A rdnh cho

96 l$ni dh nhio ta phai dbi
chlEu F (rI.8.8.27). BAy gidr :

F = o -45o;
F : j0Org(a _ 45o) {2)

Ldy chiEu ducme; sang trdi rhi
c6 thb g$p {l) vA (2i tharJr :

F = 500t9(+-so-cJ.
Dudng cong tribu {ii6n
F = f(a) ve hong hioh 8.8.28.

8.15. I-6y rndc tinh rlQ cao iy A. (} A luc dln h6i T = LAI {1) vi
trong lub P : mg giv ra luc huimg tam F : F : T - mg

Vi cliy dii nhlit rr A ntn b6n kinh chinh L4uic rr A h AO : I i- Al

r mv2r :1a61: t -mg

IIi nh 8.t.26

I

<ni I

I -=-,-- g0 4
;f _--_.\\-:
U; 1t4' - --1-+

- +rrl --'J
- JUU I_-i-'-----l
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Dinh luit b.io toan co ndnq cho ta :

me(r*ar):t**k4! (3)

Si hane cutii cung l) thd n5ne Cin hdi'

Ta c6 3 phucmg trinh dE tinh Ai, T .va v' (2) ve (1) cho ta :

s1y2 = (1 + Alt {k A1 - 1',1q) (4)

Biin dbi (3) mv2 : z mE (l + :1!) -" k {Al)2 (5) (4) vi (51

cho ta, phucng trinh bac hai dh tinh Al

2i( (ai)2 + (kl - 3 mg) al - 3 mgi : o

ha-v 20(41)2+7Al-3:0

I-dv nghiom duong ot : t#7 : L: o'25 m

T:kAl:2,5N
(2) ch,r v2 : 18.75 + v - 4.3 rr:ls

0.--.*,_ _
t1i'

i

-l i'f ii- ./
i r .rt-\j-r'-

Ai
\mq

8.8-2sIt.15. 1) {igi v vd u lln luo't ii vAn tdc eia dan Hin}t
i a cua hqlp c6 r14n ngay sau vir cham' Dinh iuAt bio

toin clOng hscmg cho ii :

mv={M+m}u
Ding ndug c.ria hQp c6 d4n bi6n thlnh thd ning $ d0 cac h :

,u2(Irr + m,1 - : (M + m) gh : {I\'{ + m) gl (1 - cosrr)
L

uz : 'r gl sin2{ : u : zrlel si" I (rt

M*m ^ M+m J- -,- d rot

" 
: ;: rr = Z -;18t sm t \z/

l) Sau va cha.rn h$p c6 dan chiu luc hu&ng tAm :

F : (M * *) + : 4 s (lv{ + m) 'inz'i
Luc rAy li tbng vectcv cia h1c cing diy treo Ro vir trong luc

P=(M+m)B 
^a

F : Ro-PV?YRo = F + P : (M + m) 1t + 4sinzl) I

r57



khi hop toi vi trf cao nhdr (v6:r tdc .,ier riou) thi luc cing R chi cdn
bing hioh chi6u cria trong h,rc p xudng clai; :

R : (M + m) g cosa <Ro

3) Toia b0 nhier r6a ra bing d6ng ndng bf mi.r :

mrZ , u2a=-;-(M*m)7
Dtury (t) ve (2) ra c6 :

e : 2gl M(M +m) 
sm? I-mz

^ a) G_ei Q6 vi Qs li cfc nhiQt luqng md dan vi hgp thu duoc, ta cdQ6+Qn:g

*=#=# vaveu =zd*,in:1 {3)

b) Ndu chi chi n6ng l€n tcri nhiQt ci$ T < Tr rt i
Q6 = mc (T - To) {t)

Ndu T > Tn thi Q6 : mc (T - To) -r .).m

Ndu a : 0,2 rad thi sinf .= 0,1

Qa = 1000 J. Dua m : 0,1 kg chi r& To : 300 K i6n Tn : 600K
chn (Tn - To) mc = 3750 J

Vay hu&ng hqp niy d4n kh6ng n6ng chiy rui chi n(rng l6n ddn nhi$t
dd T x6c dinh bcri (a)

T:380K
Ndu a : 24a, sin 12o = 0,20g

Qa = 4300J. Trong sd nhi8t lugrng niy thi 3T5c J cliing crb dua da'
l6n nhiQt dQ n6ng chiy 600K, cdn lai S-S-O "l iarn nOrrg chiv m6t ph6n
cria d4n c6 kh6i lugmg :

tt=

V{y dan o nhiQt dg n6ng ch6y, 22Vo l} l6ng, -lgVo viln r6n.
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8.17. 1) C6c phin luc Q, R o
N vi N{ dEu vudng g6c vtri OU,
OV va cuns vdi trong iuc P t4o

thinh tam gi6c (H.8.8.30) c6 c6c
g6c bing u vd v. Ta co :

o-P/1)
sinv sin(u*v) \'/

Mdt khec i6y m6men ddi vrvi M
ta c6 : Hiltp

Pl cosa : G 2l cos (r- a) (2)

2l:MN
Hai phucrng trinh (1) va (2) cho ph6p tinh hai hn sd a vi Q :

tsa:*i,J;-ril (3); e=P,l*l .sm(u f v)
(4)

lai

Vdi sinv : 0,5,

sin(u + v) : sin75o :0'966

thi g(a) : 1,04 Pl cos (45o - c)

YE cilc du0ng bibu di6n f(a)
vi g(a) ta thdy chring cdt nhau

6 q = 20o fng v6i cin bdng vi a
ting thi f(a) gidm, g(a) tang, ldm

cho a cdarg tang. Can bAng ln krhdng

bBn (H.B.8.31)

/i4

N6u u > v thi e > 0 ddu M thip hon &u N ; n6u u < v thi ryupa

2) u : 45o ; v : 30o ;tgG : 0,366 ; q = W
Cdn bing cria MN phq thuQc vdo sU so s6nh gifa hai m6men n$rqc

chiEu nhau cria P vi Q

t(a):Plcosa;E@):#* / \
,ro1u+9 

cos (u - 4,|

Htnl, 8831
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: iiiti

Ilinh 8.832

I:', - (M + ur) gcoscr ;

Can 
-hrarig 

rrng vdi F, =

X:

2) Dibu kiOn chn c6 li x
quay nhanh qu6, a I uo

8.f8. a) Trudng h-o. p ci A vd B dEu
o tr0n O.

r) Lay h0 quy chi6u gin v6i dng quay,
qrc hdn bi chlu th6m lqc qu6n tinh Ii tAm.
' Q1 - Maz (x - l) sina

Qz=^*2xsina
N0-u ta chidu c6c luc t6c dr.rng lOn AB

xu6ng x'x thi hinh chi6u c6c phAn luc
biog khdng vi khdng c6 ma sdt. Goi F,
lir t6ng cic hinh chi6u hudng vE O vi F2
la t6rig cae hinh chi6u hutrng ra xa O,
ta co (H.8.8.32) :

F : frix + M(x - 1)l ofisi#e

Ir2. Suy ra :

Mt g eosd-Mt"t * ;rtrt" (1)

> L den tcri dibu ki0n 5ng kh6ng duoc

',i,,F,'
,^n,ffqr
':/ |

l,'r' 
' 
Al q

v/

(2)vc[

3) Ndu @ ) eo thi F2 > Fl Ats b6t vE phia x
Ndu x tinng thi F1 kh6ng dbi, F, tdng, AB cing di vE phia x, c0n

bing li khdng bbn.

4) Hdn bi B dring can bing ducri tac dUng cria p1 : mg, e2, l\rc
c5ng T vi phin hgc R2 cua dng. Chi6u xu6ng x,x ta c6 :

T + mgcosa = Q2 sinc = m e2x sinZq

Thay x bnng (f) ra rinh duqrc :

T' : -M*- ko2sifra (3)
M+m

A uurrg vcri 0, x : I ; chi c6 cdn bing ndu e) : o)6t cdn bing kh6ng
bbn, luc cAng thanh ;

l6t)

_ 1 - fTt'a."Uffggq-o:sinal-"rr



T : Mgco:s

A cr droi O, B o Een (HBa3). Ta co :

Fl : (M+m)gcosa + M(l-x)ro2sin2a

F2 : a1ar2)i 5irr2*

DiEu ki6n cin bing Fr : Fz cho ta x
nhu (1). Nhrng diEu kiQn x < I d5n tcri
diEu ki€n 6ng phai quay dri nhanh e) ) alotu

oo vin bnng (2)

Ting x thi Q2 tang Q1 giim, lim F2

tdng, F1 giim, AB bi bet I'b phia x.

I-uc cdlg rhanh vin c6 bi6u thirc (3)

Ci A vi B d6u S dudi O, khdng thb
cti cdn bing vi c6.c trcng luc vi !s1: qu6n
tinh li tim d€u c6 khuynh hu&ng k6o AB v'b piua x'.

8.19" 1) Ndu v&n tdc g6c at tdng thi cac iqtc qr.al liiili li tim t5c
dqng lOn A vd B tIng (vi chring ti l0 vcri

@2) ; I vi B ra xa trUc, k6o C l6n cao

ldm dong bo,t van nap nhi6n liQu n€n
dQng ccr ch4y ehim hrm. N6u ar giim thi
nguqc lai, van rtugc rricr th€m. Thuc t6
or duqc giu khr3ng dbi.

2) I-?iy hq quy chrdu gin vui cic qui
chu. Qui chu A chiu trgng lgc P : mg,
lgc qudn tinh li tam F : muzlsino, cAc

lsc cing S vd T (H.8.8.34).

Chi6u xudng hai trqc Ox nim ngang
vi Oy drirng thing, ta cd ciLc phuong
trinh di6n ti sg dung ydn cua A :

Ssino:0 (1)

:0 t2)

Phuong trrnn di6n ti srJ dfng yOn coa C la :

Il t:tlt 8.633

s$
I

i

Hinh 8331

- ma;2lsrna + T sina *
- Eig + T'cosa - Scosa

2Suosrr-mtg:0 (3.1

161



Khu T gi8a (1) va (2) ta co :

-mar2lcosa + 2Scosa + mg:0 (4)

Duag (3) ta di tcri cosd = 
gJI4 

(5)
mt(,L

,r\ . m1g mmrlco2
J)5:+t1\' Zcosa M(m * mr) \t )

T = S +- mg 
- 

(2m*mt) mlco2

cosc 2(m+mr) ->S (8)

a) DiEri kiQn (6) cho ra @min i

Vcri diEu ki6n (rn+m1)g<mlri'2 (6)

@min : (e)

5) w = 90 vdng/phrit = 9,42 radls

DiEu kiQn (6) cho -r . @ - -c
hay m1 < 0,07 kg

6) Ndu S' ld lgc edng thanh CD
thi so vsi S cria truang hqp ,thanh
ndi vdi A, S' : 25 vi trong sE quay
cria A quanh O, S' c6 c6nh tay ddn
chi bing m6t nria so v6i S. Ta phii

st
thay S bing | lrong cec phucrng

trinh (1) (2) va (a) Ri0ng (3) v6n
c6 dang c[ :

Hinh 8335

25'co$-m1g=0 (10)

-mla.r2cof + S'coq5 + mg : 0 (11)
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z fl-tr
\nl * 2 )C

a) Ta suy ra : cosp :

S'=

(r2)

mtB

-=
ZcoS

mlat2

mmtla2
2m*mt

I

t
I

j

b) DiEu kiQn cosp < 1 cho o.i',o1n b6 hcrn

on,',n cr (9)

Vi m + ml > m * 0,5 m1 n0n cosa > co# 
-o 

< F
Viy m6y diEu chinh theo scr db 2 nhgy han m6y theo scr dd 1, n6

htrat ddng sdm han vi khi ho4t dQng thi c6 g6c mcr p lfn hcn.
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MUC LUC

Trang

A. DC bai B. Hd. giAi

I - DQng hgc

II - DQng lgc hqc

III - Tinh hgc

IV - C6c dinh luAt beo toAn. C6ng vA c6ng sudr

V - V4n vet hdp d6n

VI - Dao dOng vd s6ng

VII - Vat r6n vi co hQ

VIII - De cd hqc d ki rhi qu6c gia

5

10

18

24

31

33

JI

4L

51

65

82

94

rt4

118

r28

138

L64



BAI TAP CO HOC

Ma so : 8H574T8

In 5.000 ban, kho 14,3 x 20.3

Tai Xi nghiep in D'nrng sit Hr \,,:
So in : 460 - So XB : ?31 ?ri-l -t,r
ln xong va lrop lr.ru t'hieu thirng i{t
nam i998

Gid : 6.6O0d
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