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LOT NOI DAU

Phan mén Co hoc ¢6 vai trd quan trong trong chwong trinh Var 1f phd thong cua
tit ¢a cde nwde, O cde ki thi Vat i qudc gia cang nhw qudc t€ (Olanhpiat) bao gidr ciing
¢6 mot bai tip vE& Co hoe. O nuwée ta phdn mon nay chwa dwoc chi y dung mic vi
khong day & iép 12. Nay theo chwong trinh cai cdch phin Dao dong vi séng co hoc
dugc day & 16p 12, doi hot hoc sinh phai 6n lai cdc ki€n thire vE cor hoe hoe & 16p dwdi.

Séch "Bai tdp Co hoc chon loc” ¢é 177 bai tdp vé toan bd ndi dung phan moéz Co
hoc day & lop 10 va 1&p 12. danh cho hoc sinh cde 16p A va 16p chuyén VAt ii. Lép A
O day tr0 cdc Iop chon. gdm cdc hoc sinh ¢6 kha ning hoc 16t cac mén khoa hoc ti
nhién. cing ¢6 thé 13 16p hoc sdu hon vE Todn L{ cia trwong phén ban (nfu o phan
ban). Nhing bai tdp ¢ ddu * [a danh cho cdc 10p chuyén, vi ndi dung vwot ra khoi
chwong trinh dai tra. Vi du toan bd phin 7 (v& Co hoc vét rdn va co hé), va phén 8.

Céc tdc gia cong da swu tAm dwoc cic ba tip Co hoc cua cac ki thi qudc gia, va
thi chon d0i tuyén hoc sinh Viét Nam di thi Olanhpiat Vat li quéc t€ (phdn 8).

Chung t4i hi vong cudn sdch ndy sé giap cdc ban gido vién va hoc sinh day va hoc
18t hon phdn mdén Co hoc. va hoan nghénh cac ¥ ki€n nhan xét. phé binh cia cdc ban.

NHA XUAT BAN GIAO DUC



A - PE BAI TAP fond

I - PONG HOC

1.1, Mot nguwoi muon chéo thuyén qua sdng theo huwdng AB vudng
goc v bor song. N€u van toc cla thuvén doi véi nuée a vy = 3 m/s,
van 10c cia dong nwde dfi véi bo song la vy = L5 m/s va chitu rdng
cua séng la s = 400m, thi ngwoi do phai chéo thuyén theo hwéng tao
thanh véi hréng AB mdt géc o bing bao nhiéu va mit bao nhidu thévi
gian d8 t¢i by bén kia ?

1.2, Khi 6td dang chuyén dong véi van téc 5 m/s thi ngudri ngdi trong
xe thiy cac giot mréc mira roi xudng tao thanh nhivng vach lam véi
phwomg thing ditng mot goc ¢ = 30°. Tinh van t3c roi xuéng dit cia
cac giot mua.

Gia thigt ring khi t¢i gan mit dat, giot nwée mura chuvén dong thing
dime va déu ddi véi di

*1.3. Hai 6t chay trén hai duing thing vudng goc v6i nbau. San khi
gap nhau & ngd tw, hai xe ti€p tuc chay theo hwéng ¢f, xe thit nhit
véi vam t68c 40 km/h ¢on xe thiy hai véi van t8¢ 30 km/h.

1Y Xac dinh van t8c cla xe thit nhit ddi véi xe thiy hai

2) Xiac dinh khoang cach gira hai xe tai thoi di€m t = 2 gio k& tr
e ching gdp nhau.

1.4. Hai xe dap di theo hai duwong vudng goc, xe A di v& hwréng Tay
vGi van 8¢ 25 km/h, xe B di v& hwdng Nam véi van t6c 15 km/h. Lic
t =0, Avi B con & cich giao di®m cia hai dwong au lrot 13 2,2 km
va 2 km va ti€n lai v& phia giao difm. Tim thdi di€m ma khoang céch
hai xe @ a) rphd nhdt, b) bang khoang cach ban diu.

1.5. Mot chi€e thuyn boi tir b&n A dén B & ciing mdt bén be song,
v&i van toc so véi nuoc 1A vi = 3 km/h. Cing mét lic mdt cand
chav tir b&n B theo hwéng d€n bén A véi van t8c d8i véi nwrdce i
vy = 10 kmvh. Trong thoi gian thuven di tr A d€n B thi cané kip di
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duoe 4 Ian khoang cach do va vé dén B cing mot hic v&i thuyén. Hay
xac dinh hudng va dd Ién cia van tdc clia nwde sdng.

1.6, Mt chie thuyén di tir b€n A d&n b&n B cach A 6 km, rdi tr&
lai A mit mdt thoi gian tOng cong 1 2h 30 ph. Bi€t ring van (8¢ clia
nwée d8i voi bo song 1a 1 km/h, tinh van 8¢ ca thuyén trong nuwéc
yén ling va thoi gian thuyén di xudi, di ngwoce dong.

L.7. C6 hai cand lam nhim vu dua thw giva hai bén song A va B
nhwr sau : hang ngay vao hic quy dinh hai cand roi b&n A va B chay
dén gap nhau, trao ddi bwu kién cho nhau rdi quay tré lai. N&u hai
cand cing roi bén moét lic thi cand & A phai di mit 1,5 gioy méi trd
vé dén bén, con cand & B phai di mit 3 gio. HOi mudn cho hai cand
di mit thoi gian bang nhau thi cand & B phai xudt phat muén hon cand
& A mot khoang thoi gian bing bao nhiéu ? Bi€t rdng hai cand c6 cing
van toc d8i véi nude va nrde chay véi van t8c khong dbi.

(Goi ¥ : gidi bang phwong phap dd thi)

1.8. Mdt 616 dang chuyén dong
trén mdt dudng thing véi van 8¢
vy = 54 km/h thi c6 mét hanh khach
ditng cach &t6 mot doan a = 400m
d va cach dudng 6t6 modt doan
d = 8m (H. All), dang tim
g #HoB8 cach chay d&n gap otd. Hoi ngwoi

do phai chav véi van t8c nhd nhat
bing bao nhiu va theo hudng nao
Hinit ALl da gap dwoe 8o ?

19. Tau A di theo dudng thing AC v&i van

t0c v;. Ban dau, tau B cich tau A mdt khoang Ci
AB = 1 g
Doan AB lam véi duimg BH vudng goc véi ' /
AC mot goc « (H.A.1.2) Mddun van thc cla § /
B la Vs, v /' l
2 T/
1) Tau B phai di theo huéng nac dé dén | /
gap tau A va sau thoi gian bao lau thi gap ? A v/ r

2) Tim ditu kién d€ hai tau gap nhau & H.
Hinh A4.12

§)



1.10. Otd A chav trén dudng
AX véi van t0c vp = 8§ m/s. Tai
thei didm bit ddu quan -4t mdt

ngudri dang & cich duwdng mot
khoang d = 20 m va cach o816
mot khoang | = 160m (H.A.13). . ;
Ngwdi 4y phai chay theo hwéng 1&1»\}% Rung wit Aw L B w d

N I o = Af A N f'ﬁ - Sj
nao d¢ dén gip Otd va chay bao = M P~ 1 y 't;‘z X
R S \ Hinh A3 w52y 70040
lau thi gdp ? Vian t8c chyy cua o
nguoi v, = 2 my/s

1.1, Mot con thuyén di trén sbng song song

7 va cach b (thing) 2,5m véi véan tdc khong ddi vy
. ~ = 1m/s. Lic di ngang qua difm A irén bo mot
” ngwoi trén thuyén mudn ném mt vat tring mot
l / ditm B trén ber cach A mot khoing AB = Sm
(H:A.1.4). Vin t8c ném doi v&i thuyén la
thl_@ /j v, = 8mj/s. HOi phai ném theo phuceng lam thanh
P mdt goc bang bao ahitu ddi véi :

’ ) b sdng,

Hinh  Al4 b) thanh ab cia thuyén (ab song song v&i AB)

'

112, M3t mby bay bay tir A d€n B rdi quay ngay tro lai A. Van
the cha may hay kin Mchg 6 gi6 1a v. (¥ chuyén khit hSi th nhit gio
thdi tir A d€n B. (¥ chuyén khir hoi thi hai, gid thdi vudng gbc véi
AD. Vin (8¢ ma gié truyén cho may bay theo hwéng cia gié a u. Tinh
ti 1& c4c thoi gian bay clia hai chuyén. Cho bi€t may bay luén bay dung
theo dwong thing AB.

*1.13. Mot con tan di theo hudng Dong Nam véi van toc v. May dit
trén tau cho bift gio thdi vaong goe vii truc a0t dudi va miii taw, véi
vin tc cing bing v. Hay xac dinh van ¢ cla gio d&i voi Trét Dt

‘134, MOt vat rod ty do trong gidy culi cing roi duge mdt doan

3/4 toan bo d0 cao roi. Héi thod gian roi coa vat,



f.15. Tai cung mét lic vat 1 duge tha roi ty do tit d6 cao h,
cdn vat 2 duge ném thing ding xudng dudi tit do cao H (H > h).
Hoéi phai truyén cho vat 2 mét van téc dau v, biang bao nhiéu dé
hai vat cuing cham dat moét lic ?
£ 1.16. Mot vat dugc ném lén theo phuong thing ding tit dé cao

= 20m. Hdi phdi truyén cho nd van téc ddu bing bao nhiéu d&
né roi xudng dit cham hon moét gidy so véi khi d€ nd roi tu do
tit do cao d6. Bé qua sic can cia khong khi va ldy g = 10 m/s%
¥ " 1.17. Mot 6t6 dang chuyén dong véi van téc 36 km/h thi xu6ng
d6c. N6 chuyén dong nhanh din déu véi gia téc a = lm/s®. Biét
chiéu dai cia déc la 192m. Hay tinh thoi gian d& 6t di hé’t déc
va van t8c cia nd & chan déc. o

Y.18. Van t6c cia moét vat chuyén déng thang nhanh dén déu
phu thugc vao thdi gian theo phuong trinh v = 2 + 8t.

1) Hay vigt phuong trinh bi€u didn sy phu thudc cia toa d6
vao thdi gian. Ly x = 0.

2) Hay tim van t6c trung binh cta vit trong 4 gidy k€ tu lac
bat ddu chuyén dong va van tdc tai thyi di€m cudi giay thd 4.

3) Hay vé d6 thi chuyén dong caa vat.

A 1.19. Hai vat cach nhau

78m chuyé&n dong nguoc chidu

»imsis) dén gap nhau. D6 thi van t6c

cta ching dugc bigu dién trén
hinh A.15.

1) Hay thanh lap cong
thic tinh van tdc tdc thoi va
w0 7 #s) phuong trinh chuyén dong
» cua hai vat.

2) Hay xdc dinh vi tri gap
Hinh A.15 , nhau cia hai vat.



Hinh A6

?

1.20. Hinh A.1.6 1a do
thi toa dd x(t) cta mdt chit
di¢m chuvén dong thing,

1) Mo ta chuyén dong c6
dd thi OAB. Vi€t phuwong
trinh chuygn dong x(t)

2) Mo ta chuyén dong co
dd thi OCDEB trong d6 CDE
1a cung parabén ti€p xiic véi

(4)  hai doan thing & C va E.

Chuyén dong nao wng v&i
thwe t& ?

121. Trr cing mdt diém nguwdi ta ném dong thdi hai vat véi van tdc
v, vd va cd cing phwong ngang nhung nguoc chi®u. Hoi sau bao lau
thi gdc gifra hai vecto van tOc trdr nén bing 90° 7

Bi&t gia t6¢ roi tw do bing g.

122, Tir mdt difm ngudi ta ném
ddng thod hai vat véi van toc dau v,
hang nhau, nhwng dwéi cac goc khac
nhau a; va a, so véi phwong ngang
tH.A.1.7). Hay tinh :

1) Van t8c chuyén dong twong doi
gitta hai vat.

2) Khoang cach giita hai vat trong
khi dang chuy&n dong.

Hinh A8

\\ 2'_,‘(; »
.. "
AN S
Ay 6
{ 17
Hinh AL7

1.23. Hai vit droc dong
thei ném xién so véi mat
dit nim ngang véi céc
van t8c ban ddu vy va v,
(H. A.1.8, a va b)

Khong tinh toan ma bing
14ap ludn, hay tim xem VAt nao
cham d4t xa hon va sém hon.
Hay vé cac quy dao coa hai
vat minh hoa cho lap lujn.

9



1.24." Mot qua luu dan trec 6 do cao h nd, cic manh vang ra

déu dan theo cdc phuong xuyén tam véi cde van tdéc ¢d cung mada
v,. Sau bao lau thi :

1) Mot nia s6 manh roi a1 dat ?

2) Tat ca cac manh déu roi tai dat ?

1.25. Mot may bay bay theo phuong ngang (’j dd cac H = 20km
vol vin toc v = 1440 kw/h. Dang lic nd & irén dinh diu mot o6
phéo cao xa thi phdo bdn. Tinh van téc t6i thifu Y cta dan va gdc
@ ma vects van téc v lam véi phuong ngang d€ cd thé ban tring
may bay. Bé qua stc can clia khong khi Lay g = 10 m/s

1.26." Mot ngudi ddng & bo bién ném mot hon da ra bidn. Héi
ngudi 4y phai ném hdn da dudi mot gée bang bac nhiéu so vii phucng
ngang d€ nd roi xa by nhdt. Khoang cich xa nhat 4y ia bao nhiéu ?
Cho biét bs d6c ding va hén da dude ném t d6 cac H = 20m so VQ'Z
mat nudc va van tc ddu cla hon da v = 14 m/s. Ldy g = 6,8 m/s~.

1.27.° Mot ngudi ding trén mot dinh thap cac H phai ném moét
hon da v6i van tdc dau t61 thi€u bang bac nhidu dé hon da rai cach
chan thap mot khoang L cho itrudc ? Tinh gdc ném dng vii van tée
toi thiu dy.

1.28." Mot tdm bé t6ng nam  ngang dude cdn ciu nhic thing ding
lén cao véi gia toc a = 0,5 m/fs”. Bén giay sau ki roi mat dat, ngudi
ng6i trén tdm bé tong ném At hor da véi van toe v = 54 mfs

theo phuong lam vdi t&m hé 1dng
1) Tinh khodng th3i gian
xudng mat ddt.

2) Tinh khodng cach t¥ nai da cham 44t irt ban ddu cua

tam bé tdng (coi nhu mot didm). Ldy g = 1C

II - PONG LUC HOC

2.1. Mot thanh déng chat, ti6t dign khing d68i, chidu dai 1 chiu
tac dung cta hai luc dat &
hai dau F, va F, (F, > F

e

(H.AZ2.1). Tmh fuc dan héi £ b : =

& tiét dién cd hoanh db x. ’ - B
Hinh A.2.1
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23 P A z X ) 4 : 4 Ny
2 *n mat phang nhin nidm ngang co hai vai, my = 1 kg va

Trd
m, = 2 kg dwoe ndi v6i nhan béi mdt soi dly. Hai vat bi kéo theo
phuong ngang thong quz mot 16 xo c6 khoi lwong khong dang ke. Lo xo bi

din ri mot doan x = 2 cm. DO cing cta 1o xo k = 300N/m. Hay xéc dinh :
c i

a) gia 10c cia hai vit

LA
b lirc do s¢i day tic dung lén vat m,.

. Mot vat khdi lwong m dugce treo vao
truc quay cla mdt rong roc déng (H.A22).
Hoi cin phai kéo diu day vit qua rong roc co
dinh v&i mot luc F bing bao nhitu d8 vit
chuyén déng lén trén véi gia t8c a ? d€ vat
ditng vén 7 BO qua khdi hrong cia cic rong
roc va cta soi day.

FO

LI BLLLLL L Hint A22
|
5 GT ) .
Q A ™ 2.4. Trong hinh A23 méi dia ¢d
/\ § ‘ / )\ mot qua can 3kg.
RN JARANEE 1) Lyc k€ A chi bao nhitu ?
2 2) Bot Tke & dia 1 thi hre kE chi
Hinh A23 bao nhiéu ? '
UL
!
2) Muén cho luc k€ A vin chi nhw ci thi phai . /1_\
thém vao dia 2 mdt khdi hrong x bing bao nhiéu ? { \; '
Bo qua khoi lwong cua cac dia va cua lhrc k€. Lay | i
l |
g = 10 m/s2 g [
| z
2,5 Trong hinh A.2.4 khdi lwong m dwoc dat léen ‘ vy
t trong hai kh8i hrong M. i B
I
s £ 3 s 1A V2T
1) Tinh ap lyc cha nd én M .
M
o

2) Tinh lrc tic dung lén truc réng roc. Lue nay
¢6 bing tong trong lwong cia ba vat hay khong 7

Bo qua khéi lwong cia rong roc va day néi.

i1



*  2.6. C6 hai trong vat my = 0,2 kg vd my = 0,3 kg dwoc ndi vai
nhau bing mdt soi day khong gian vit qua mdt rong roc. Rong roc nay

dwoc treo vao trdn clia mot thang may nho mot lye k&€ Bo qua khoi
| lrong cia rong roc va ldy g = 9,8 m/s2

Hoi lwe k€ chi bao nhiéu néu ;
a) thang may chuyén dong thing d¥u I&n trén ?
b) thang may chuyln dong lén véi gia tdc a = 1,2 m/s? ?

2.7. Mot vat co khdi lrong m dwoc treo vao trin mét budng thang
may c6 khoi lrong M & dd cao h so véi san. Luc F lam budng di lén.

1) Tinh gia toc clia budng va lwc cang day treo vat.

2) Lwc F khong doi. Day treo vat bdng nhién bi dit. Tinh gia téc
ngay sau do clia vat va budng.

3) Tinh thi gian d8 vat roi t6i san.

2.8. Mot hat codm khdi hromg m, dirge xiu

L vac mot thanh dai 21 Hat cuom c6 the truot

o M khong ma sit doc theo thanh (H.A2.5). Tai
oA

thei ditm ban diu hat cwom & giffa thanh.
Cho thanh chuyén ddng tinh ti€n trong mat
phing nim ngang véi gia tSc a theo phuong
lam thanh mdt géc a so v&i thanh. Hay xéc

dinh gia (8¢ trong d8i clia hat cwom d6i véi
thanh va thoi gian d& hat cudm réi khai thanh.

Hinh A25

s el
4 2.9.Trong hinh A2.6, cac mat phing
déu nhdn. G6c nghieng @ = 300 ; 77~
m =m; = m =1kg; m; = 4m.

N\
{

ALULLALL AL S SN

Hay xac dinh gia t8c cta méi
vat va liyrc cing cia day ndi hai vat
1 va 2

Bo qua khéi hrong cia rong roc
va day. BO6 qua ma sat & rong roc.

Hinh A26
12



 2.10. Dat mot vat khi
lwong. M = 2 kg trén

mat ban nhin nam ngang. ‘6} F
Trén n6 c6 mot vat khac M |

khot lwong m = 1 kg 7 T Z T
Hai vat dwgc ndi voi

nhau bdi mot soi day vit Hinh AZ27

qua mdt rong roc c& dinh

(H. A2.7). ,

AMAMNASINY

Cho ring soi day khong gian va khdi lrong ciia rong roc khong dang k&.

Hoi phai tic dung mot lwc F bing bao nhidu vao vat dudi d& nd

s A s 10 s o RN s oa
chuyen déng véi gia toc a = 58 ? Hé sO ma sat gifta vat m va vat
Mlak = 05 Liy g = 10 m/s2.

» 2.11. Hai trong vat, khdi lwong Skg
va 2 kg, dwgc ndi voi nhau bang mot
soi day vat qua mot rong roc gan &
dinh mot mat phing nghiéng c6 goc
nghiéng « = 30° (H.A238).

Vit m; = 5 kg nam trén mat
nghiéng chuyén dong xudng dwdi theo
mat nghiéng. Hé sG ma sat gitta vat

Hinh A4.28 1 vad mat nghiéng 1a k = 0,1. B qua
khdi lwong va ma sat & rong roc. Hay
tinh sirc cang cia soi ddy va gia toc chuyén dong ciia hé. Liy g = 10m/s? -

2.12.* Mot chi€c ném c6 khdi
lwgng M, c6 goc nghiéng a co the
chuyén dong tinh ti€n khong ma
sat rén mat phing nim ngan,
(H.A29). ‘

Cin phai kéo day theo phuong
ngang voi mot lwc F bang bao
nhiéu d& vat c6 khdi lwong m
chuyén dong lén trén theo mat Hinh A29

13



Hinh

Bk

A210

ném ? Khi 8y vat m va ném M chuyén dong véi gia t6c nao ? Bo qua
ma sat. khoi lwong cia diy va cla rong roc.

2.13. Mot 10 xo ¢6 d0 cimg k = 10 N/m,
dat thang ding, mot diu ndi véi mét vat
m = (,5 kg nam trén mit ban nim ngang.
Dau kia cia 10 xo dwgc giwr chat & phia
trén, & dd cao 1, = 0,1m. O vi tri nay
16 xo khong bi bién dang. Cho ban chuyén
dong deu theo phwong ngang, 16 xo bi
lech di m{t géc @ = 6(0° khoi phuong
thing ding (H.A.2.10). Hiay tim hé &
ma sat giita vat va ban.

———

2.14. Hai vat ¢ kh&i lwong my va my (my > m,) dwge gin vac hai
dau clia mét 16 xo. Khi tac

dung vao hai vat hai lwc co

do 16n bing nhau, 16 x0 bi
nen lai va hai vat dirng yén

trén mat ban (H. A211). ~ 7777 St
: Hoi digu gi s€ xdy ra néu

thoi khong tac dung luc vao

Hinh 4211

hai vt nra ? Bift hé s8 ma
_ sat gitra vat va mat ban bing k.

7%

e

7%

Hinh A2R

14

7 2.15. M6t vat ¢6 khai hrong m; bude vao ddu mét
day vat qua rong roc. Trén nhanh kia clia day c6 mot
hon bi khdi lwong m, trrrot c6 ma sat voi gia t8c a,
déi voi day (H. A.2.12).

1) Tinh gia t8c a; cua m; va lwc ma sat cua
hon bi.

2) Cho a, = g/2. Hay tim didu kién d2 di
voi dat

a) my di I&n ; b) m, di 1&n ; ¢) cad m; va m, ddu
di xudng.



2.16.* Ban co khoi lwong m; = 15 kg co thé truot khong ma sat
irén mat san nam ngang, Trén ban c6 mot var khdi lromg m, = 10 ke,
oo davy budc vat qua hal rong roc .
<in ohdl vao ban (H. A2.13). Vit
oo thd ot trén madt ban véi hé

s ma sal k = 0,6, Tinh gia 3¢ N LiF
L A R o N to-
cie pan khi kéo diu day véi lec S S i |
= AN ; s .\ N Y
r = SUN. Bo qua khoi lrong cia 3 Yy g
cac rong roc va diy. Xét hai tredmyg > 7
N /s 4G

hop @ a) Lue F aam ngang, b) luc

. . . inh A2l
thing dimg. Liy g = 10 m/s, Hink 4213

¥ 2.17* Cho hai mifng g6 khoi lwong my
vd m, ddt chéng 1&n nhau trwot trén mat

SOV \/// phing nghiéng (H. A.2.14). HE s6 ma s&
S gitta ching 1 ¥, gira vat m; v mat nghiéng 1

— 57 k;. Trong qua trinh trwrot, mot mi€ng g6 c6 the

el chuyén dong nhanh hon mi€ng kia khong ?
Tim diéu kién d& hai vat cing trwet nhe
Hinh A214 mot VAL.
2.18% MOt vat ¢6 khéi lrong m; = 1 Kg, ¢0 van 8¢ dav v, = 10m/s
va chiu luwc ¢an F = ~kv voi hé 0 k = 1 kg/s.

1) Chirng minh ring van tdc cia vat giam dan theo ham s6 béc nhit
cua guang dwdng di.

2) Tinh quéang dwong di dwoc téi lic c

dirng. /11\\
/ '3°<\

2.19. Budc mdt qua ciu vao diu cua mot / AN
sui diy dai 1| = 03m va lam cho n6 chuyén /o \
ddng sao cho ddy tao thanh mot hinh non, / ’ \
con qua ciu vach mdt quy dao tron ban kinh (I//ﬁ\ }
r = {,15m trong mal phing ndm ngang R
(H.A215). Liy g = 98 m/s2. Hoi qud chu
quay dwee bao nhidu vong trong mdt gidy ? Hinh  A215



2.20. Mat trong vat dwoce treo vao dau mot chi€c coc cim thing ditng
& mép mot chi€c dia tron nim ngang bang mét soi diy dai 1 = 0,im.
Khi dia quay véi van t8c goc 1 vong/s thi thdy day léch di mot goc
a = 30° khéi phwong thing ding. Hay tinh ban kinh cia dia. Liy
g = 10 m/s?,

2.21. Khi 0t6 di vao dwong vong thi nguoi ngdi bi x6 v& mét phia,
nhung tai sao khi may bay lwon vong thi ngwoi ngdi lai khong bi xo6
nhw viy ? Ngwoi dy c6 chiu anh hirdmg gi khac khong ? Néu c6 thi hay
tinh dnh hwéng 4y trong trwomg hop nguoi ¢ khéi rong m = 50 kg,
mdy bay di theo dwéng tron ban kinh R = 10 km véi van téc v =
720 km/b. Liy g = 10 m/s2.

2.22, Mot x6 nwée chiva 1 kg nwéc dwoc treo vao diu mot soi day
va quay tron deu trong mat phing thing ding. Khoéng cach tir
tim vong tron dé€n day x6 13 0,8m, mat thoédng cia nwéc cach day
x0 0,1m.

1) Tinh s§ vong quay cue tidu trong 1 gidy d€ nwoc khong roi ra
ngoai x0.

2) Tinh lyc cang diy cyc dai khi quay v&i tin s6 4y, Ly g = 98 mys2.
Bé qua khSi lwong cia xd. ‘

2.23. Tir quang trwong hoan toan tréng c6 ban kinh r = 68 m ¢6 3
dwong di ra ba nga. Goc gita cac duong 1 va 2 la 90O, gita cac dirdong
1 va 3 1a 1209 8t c6 thé tir dwomg 1 ré sang : a) dwong 2 ; b) duong
3 voi van t8c t3i da bing bao nhiu d& banh xe khong trwrot ? Hé s8 ma
sat gilra mat quang trwong va banh xe la k = 04. Ly g = 98 m/s2.

224*. Khi tang tSc v6i gia t8c cwe dai trén mot doan dwong thing,
mot 6td dua da tang van tSc tir 10,0 m/s dén 10,5 m/s trong 0,1 s.

1) Hoi trong thoi gian bao lau né c6 the tang t0c nhw the trén mot
doan dwong vong nim ngang c6 ban kinh R = 30m ?

2) Trén doan dwong vong ndm ngang cé ban kinh bing bao nhitu
thi n6 khong the ting van tSc cla minh qua 10 m/s.

228% Oy mép mdt dia nim ngang, ban kinh R ¢6 dit mét dong tien.
Dia quay tron véi van t6c goc w = e, trong d6 € la gia t8c goc khong
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dsi. T6i thoi diém nao thi dong tién vang ra khoi dia, néu hé so
ma sat gita déng tién va dia la k ?

2.26." Hai vat dugc ném dong thai dusi gée a; V2 «, 8o voi
phuong ngang Hay ching minh rang van téc tuong déi ctia chang
30 v3i nhauj la khéng thay d6i ca vé huéng l14n do lén trong suét
thoi gian chuyén dong.

2.27.7 Vat ¢d khéi lugng m truct tu
di€m cao nhdt A cta mot hinh bdn ciu
ban kinh r, ding yén trén mat phing
nam ngang. ‘

a) Téi d6 cao h nao thi nd roi hinh
cau 7

b) Tinh 4p luc cta nd & di€m B. Ban
kinh OB nghiéng géc a = 30° so vdi OA
(H. A.2.16). B6 qua ma sat. Van t6c ban
d&u r4t nho. Hinh A.2.16

2.28." Mot vat cé khéi lugng m = 4 kg duge bude vao ddu mot
day cao su cd chiéu dai tu nhién 1, = 0,6m, hé s6 dan héi k =
10000 N/m va quay déu trong mat phing thing dding v6i tdn s6
80 vong/ph. Tinh d¢ dan va lduc cang day & cdc difm cao nhit va
thdp nhat. Ldy g = 10 m/s>. Coi quy dao 14 tron O hai di€m ay.

2.29." Mot 10 xo od chiéu dai tu
nhién 0,1 m, ¢d dé cing k = 20 N/m,
co khéi luong khong dang ké. Mot
dau cta 16 xo gin véi truc quay thang
ding O cia mot 6ng nam ngang T,

__1} i A |
0 E_/\/\/\//\/\/E\] dau kia gan vdi mot vat A cd khéi
— ,

T

lugng m =0,5 kg va ¢6 thé trugt trong
ong. Ma sat khong dang ké. Kim K
gan v6i vat A va chuyén déng trong
mét khe cia Ong cho biét vi tri ctia A
(HA217).

1) Ching minh rang néu truc O gén véo san cia mot xe chay
trén mat ddt nam ngang thi thiét bi nay la moét gia téc k& cho biét
huéng va do i6n gia téc caa xe.

Hinh A.2.17

2-83TCH 1 i



2) Ban ddu ong T dat song song vdi thanh AB cua xe va hudng
vé phia sau coi thoi di€m xe xudt phat la thoi di€h ban ddu nguvi
ta quan sat thiy :

a) Trong thai gian tu O dén 20s, 6ng gitt nguyén hudng va kim
@ cdch truc 1Z2cm.

b Liic t = 20s &ng dot ngdt quat sang trai dén song song voi
AD r6i trong thoi gian 31,4 s ti€p theo gilt nguyén hudng dd va
OX vén bang 1Zcm.

¢) lic t = 51,4 s 6ng dét ngbt quay vé phia trude, song song
véi AB va khoang OK = 13cm.

d) dén t = 61,4 s thi 6ng dot ngot quay 180° trd lai hudng ban
dau, nhung OK = 10cm.

Hay mé ta chuyén doéng cia xe va tinh cac dic trung dong
hoc cia ting giai doan.

III - TINH HOC

3.1. Mot vat ran, khoi luong m = 2 kg
dat trén mot mat phang nghiéng, lam
. thanh mot géc o = 30° so véi phuong

/;// ngang. Vit duge giltt bang mot soi day
/\/ ﬂfﬁ / c6 khéi Iugng khong dang ké, song song
71" / v6i mat phang nghieng (H.A.3.1). Bé qua
._ﬁﬁ%//o lye ma sat gita vat va mat
71030 ,
41{1&—-——”——%_—”* phang nghiéng.

Hay xdc dinh : 1) luc cang cua day

Hinh A.3. 5 5 - PN
" 2) phan lyc ctia mat nghiéng.

3.2. Mot thanh dong chit, cd trong luong P, = 10N, dai 1,2m,
ddu B treo mét véat nang cé trong luong P, = 10N, Thanh duge
giit ndm ngang nho ban 16 A va day CD. Cho biét soi day lam v6i
thanh mét goc 30° va dau C caa day cach B 0,3m (H.A.3.2). Hay
tim luc cang cia day va phén luc cta ban lé
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Hi nh A.3.2 i Hi nh A.3.3

33, Mot vat ran hinh 1ap phwong, dong chit, dvge dit ndm khong
ma sat trén mdt mat phing nghidng mdt géc a so véi phwong ngang.
Ngudi ta budc vao di€m A hodc ditm A’ cia vat mot sgi diy va git
cho day song song v&i mat nghiéng (H. A.3.3). Hay ching minh ridng
chi ¢6 can biang n€u goc « nhd hon mot géc ap, xac dinh.

Diéu gi xdy ra néu :

a) a > ag, va day budc & A ?

b) a > «a, va day budc ¢ A’ ?

3.4. C6 4 hon gach dat chong n nhau sao cho mdt phan cia hon
gach trén nh6 ra khoi hon gach dwéi (H.A.3.4). Hoi mép phai cia hon
gach trén cung c6 the nho ra khdi mép phai cia hon gach dudi cing
mdt doan cyc dai bing bao nhiéu ? Biét chiu dai vién gach bing L

S /Z///
Hinh A3.4 . Hi nh A.3.5

3.5. D¢ kéo mdt con lan ning, ban kinh R leo 1én bac th€m hinh
—3
ch nhat (H.A3.5), ngwoi ta dit vao truc cia né mot lyc F theo phwong
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ngang. Luc nay ¢6 cuong do bang trong lrong cla con lan. Hay xac
dinh d6 can cuc dai cia bac thém ma con lanm co the leo 1én duoc.

3.6. Nguoi ta dat mat 16i clia mot ban <iu trén modt mat phing nim
ngang. Tai mép cda ban ciu dat mot var nho lam cho méat phang ban
cdu nghitng di mdt ghc « so voi mai nam ngang (H.A.3.6). Bict khdi
lwong cua ban cau la my, ca vat nhd 1a m,, trong tAm G cua ban céu

, A . . o 4. 31 T Lo
cach tam hinh hoc O cia mai cau la Y trong d6 r la ban kinh cia béan

ciu. Tinh goc a.

Hinh A.3.0 . Hinh A.3.7

3.7. Mot qua cdu dugc dit & day phing, khéng nhdn cia mot chide
hop. Day hop nghiéng mot géc « so véi phwong nam ngang. Qua ciu
duoc gitt can bang bdi mot soi day song song voi day, bude vio diu
A cia duwong kinh vudng goc véi day (H.A3.7). Hoi goc a ¢6 the lon
nhit bing bao nhi€u d€ qua cdu vin can bang ? Bidt h¢ s§ ma sat gitra
qua cau va day hop béng k.

/’7\ 3.8. Mot qua céu, ban kinh R, khoi
/ 0 SR ~  lwong m, trwot trén mat ndm ngang duoi
(\ 4“—-—*- tac dung ctia mot lyc cang F khong dbi
\ n<R cua mot soi diy nhe, khong gian, luon

luon nim ngaug (H.A3.8). Tinh hé 8
ma sit dé ¢ hién twong nay ? Gia 5¢c

clia qua cdu bdng bao nhiéu ?
Hinh A38 ’

~



3.9. Nguai ta ddy mot cai bit chi cg tist

dién hinh luc gidc déu, canh a, dat trén mat a/ AN
phang nim ngang, bing mot lue F song song >~ .y \
viii mat phang v& hiwdng vao truc O N Fins

(H A.3.9). Hdi véi nhitng gia tri nao cia hé S

s6 ma sdt giffa bat chi va mat phing thi bat

chi sé truct trén mat phing ma khong quay ? Hinh A.3.9

Hinh A.3.10

3.10. Hai tdm vin méng, gidng hét nhau
¢ maép dige bao tron, nhan va duoce dat tya
vao nhau trén mat san (H.A 8.10). Gdc gita
mat phing thing ding va mébi tdm van l1a a.
Héi hé s6 ma sdt k giita mép dudi cta cac
tdm vAn va mat san phai bang bao nhisu dé
ching khong bi 48 ?

3.11. Mot thanh dong chat AB, khdi lugng
m, ddu A dya vao mat phing nam ngang,
ddu B dua vado mat phAng nghiéng
(H.A.3.11). Gdc gifta hai mat phang 12 «. Dat
vac ddu B cta thanh mot luc I hudng doc

theo mat nghiéng. Héi d6 16n ca luc nay dé thanh can bang ? Bo
qua ma sat giita thanh va hai mat phang da.

Hinh A.3.11

Hinh A.3.12

3.12, Ngudi ta lam cho mot con r8i chiéc mi hinh nén bang miéng
- 2, ? 28 T - a2
ton clng. Ma cao H = 20cm, gée § dinh « = 607 (H.A.3.12). Dau
ciia con v6i 1a mot qua cdu nhén cd dudng kinh D = 15cm.

Hoéi con r5i 6 gitt duge chiéc md nay trén ddu hay khéng ?
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3.13. Ba ngudi vac mot dam sdt hinh
B8 ‘ chir L, goc O vudng, OA = 2a, OB = 2b,
%V trong lwong 6 1& v&i do dai. Mot ngudi
: dé dim & O, mdt ngudi d& dam & U
| y (trén OA) va mOt nguwoi 4o dém & V
(trén OB) (H.A.3.13). Hay tim cac vi tr{
~cia U va V d8 ba nguoi chiv lwe nho
Hinh A313 nhau. Vi bién ludn k&t qua.

214, xOy la modt géc vudng nim trong mat phing thing dimg, Ox
lam véi dwdrng ndm ngang goc . AB 1a mdt thanh dong chat, chiéu dai
1, trong lrong P, hai ddu A va B co thE trrot khong ma sat trén Ox,
Oy (H.A3.14) Tim vi tri can bing cta thanh va gia tri cic phan luc ¢
A va B khi can bing.-Cin bing 4y 1a bén hay khong bén ?

4 \\/\] s . ]
\ \\7\\‘\ ) B / X '5

\\‘ //>/ AN /7/
N il
PCARRS

- - A
Hinh A.3.14 Hi nh A.3.15

3.15%, Mot thanh ddng chiit co hai ddu A, B ti 1én mdt méang hinh
tron c¢6 mat phing thing ding, chitu dai cia thanh biang ban kinh R
cia dirong tron. (H.A3.15) HE s8 ma sat 1a k. Tinbh goc cuc dai ma
thanh c¢6 thé lam véi dwomg ndm ngang,

3.16* Khsi gb lap

phuong dong chit, ti trong ) /\\
bing 1 so véi nude, co thé g / 2\

2 _— . — . .
ndi cin bing trén mat nwéc L /
theo hai cach nhw & hinh P N
A3.16. Hoi can bing nao Z
bén hon ? '

Hinh  A316
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317 Trén mdl tdrm van nghiéng mot géc o so vai mat phang nim
ngang ¢4 mot vat nho. (H.A3.17). Van ditng vén thi vat 'cfmg dirng vén.
Cho van chuvén dong sang phai v&i gia t8c a song song véi dwong nam
ngang. Tinh gid tri cuc dai cua a d@ vat vén dirng vén trén van. Bige
hé s ma sat la k.

PN
[
f P
Lo, !
1’“7“ a id //
i ¥ ! ] g
Hinh 4317 . Hinh A3.18

3.18% Van nim ngang ¢d mot bac ¢ do cao h. Mdt qua ciu dong
chiit cé ban kinh R ddt trén van sat vao mép A cta bic. (H.A3.18).
Vin chuyén dong sang phai véi gia toc a. Tinh gid i cuc dai coa gia
t5c a d& qua ciu khong mhiy lén trén bac trong hai truomg bop :

1) Khong c6 ma sat & mép A

2) O A ¢6 ma sit ngan khong cho qua cdu truot ma chi 6 theé quay
gquanh A

3.19%. Thanh OA guay quanh mdt truc thing
dirng OZ v&i van the gée w. Goc ZOA = «

Z
khong dBi. Mot hon bi nho, khdi lwong m, c6 A
b ”~ rd A ~ A /
the trwot khong ma sat trén OA va dwoc ndi ~
v&i dicm O bing mot 16 xo0 ¢ dd cirng k va y Y om
c6 chidu dai ty nhién L.
sl ,fj
1) Tim vi tri cin bing cla bi va digu kién P P
dé ¢O c¢an bing.
2) Chn bing 1a btn hay khong bén ? Hink A319



3.20. Thanh cirng CD vudng goc véi truc thing dimg OZ va quay
quanh truc nay vdi van tdc goc w. (H.A.3.20).

Hai hon bi A va B ¢6 khdi luong M va m, ndi v&i nhau bing day.
khéng gian co chitu dai I, ¢6 the trwot khong ma sat trén thanh. Tim
cac vi trf can bang clia hai hon bi va lwe cang clta day. Can bing nay
2 B2n hay khong bén ?

| z
Z | |
A i B A | A
eSS oW ._,,-%E:%(AVV ANITAN s
© M | mo 0 a Iy, JE#V m O
Hi nh A.3.20 Hi nh A.321

3.21* Thanh CD vudng géc véi truc thing dirng OZ va quay quanh
truc nay voi van goe w. Hai hon bi A, B c6 khdi lrong M va m ndi
véi nhau bing mot 10 xo ¢6 do cing k va c¢6 chitu dai tw nhién 1,
(H.A3.21).

Hai hon bi 6 the treot khong ma sat trén thanh. Tim cac vi tri can
biang cia hai hon bi. Can bing nay c¢6 béun hay khong ?

IV . CAC PINH LUAT BAO TOAN -
CONG VA CONG SUAT

4.1. Hai qua cau béing chi c6 khdi lrong m; = mvam, = nmva
A o — A - A 7 ras ~ z ~
van toc vy va vy vudbng géc véi nhau dén va cham vi dinh vio nhau,
Xéac dinh van t8c¢ v cia hai vat sau va cham.

Ap dung bing 6 : n = 2, vy = 3mfs, vy = 73 m/s

4.2. Trén mat hd c6 mdt cai thuyén chitu dai L, khéi lwvong M ché
mot ngwoi ¢6 khdi lwong m, ca hai ban dau dirng yén. N&u nguoi di
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tr mii thuyén d€n dudi thuyén thi thuyén dich chuyén bao nhiéu so véi
auwdée, theo chiéu nao ? BO qua sire can cua nudece.

43, Mot sa lan o khoi lwong M = 600 kg va chiéu dail = 12 m
dwoe nuée song cudn theo véi van t8c v = 1 m/s d6i véi bor song. O
hai ddu <3 lan c6 hai ngwoi dong thoi xuit phat d& d6i chd cho nhau,
ngwdi ¢d khGi lrong my = 40 kg di theo chi®u nwéc chdy, ngwdi c6 khéi
lrong my, = 60 kg di ngwoe chidu. Ca hai di v6i van t6c u = 0.8 m/s
d61 vGi sa lan. Tinh quing dwong s ma sa lan di dwye d6i v&i bd song
trong thoi gian hai ngudi d6i chd.

4.4. Mot toa xe c6 khéi iwgng M = 280 kg ban dau ditng yén trén
dwong rav va chd hai ngudi, mbi ngwdi c¢6 khéi lwong m = 70 kg.
Tinh van t8c cia toa xe sau khi hai ngudi nhay ra khoi xe theo phwong
song song v&i dwong ray, v&i van tdec u = 6 m/s d8i véi xe, Xét cac
tredng hop sau day @ a) dong thoi nhay cling chigu b) dong thoi nbay
trai chiCu nhau ¢) lan lwot va cing chiéu d) lan lrot nhung trai chidu.

4.5%, Hai toa xc khéng cé thanh (loai xe chd sat, gb...) c6 khdi hrong
m; va m, chuyén dong theo quén tinh song song v&i nhau véi cac van

8¢ vy vt vy < vy Xe 1 ché mdt ngwoi ¢o khi lwong m. Ngwoi iy

2
nhayv sang xe 2 r&i lal nhdy trd lai xe 1, {0 ndo ciing nhay theo phwong
song song véi bé ngang clia toa xe md ngwoi Ay sdp roi. Tinh van toc

cua hai xe sau khi ngwoi dv da trd lai toa 1.
4.6% MOt cai beé ABCD chd nguoi lai ¢6 khdi hrong tong cong m
A s A - PRl A -~ - - o : o ~ ~
trdi trén song véi van toc v, AB va v| song song voi bo sdng Ox

{H.A41). Tir b6 mbt ngrdi co '

kh3i lwong m, nhay lén be véi i
vin tc v, Xac dinh van tdc cilia ) o <
beé¢ chd hai ngwdi trong  hai i [ — s
trwong hop : i S 5 7
a) V~3) vudng géc véi b song S ———

X
N P ~ ~ - ) S
b} nguoi lai be thiay v, vuong

goc véi canh AB cia be. Hinh A4l



4.7. Toa xe c6 khoi lwong M dang chuyén dong trén dwong ray nam
ngang véi van toc v = 2 m/s thi mdt vit nhd co khdi lwong m = M/10
’ roi nhe xudng mép trde cla san xe

(H.A4.2). San ¢6 chitu dai | = 5 m.

n Hé¢ s0 ma sat gira vat va san la

R k = 0,1. Vat ¢6 thE sau khi trrot
} B X A A s ~

N \ ndm yén trén san hay khong, néu

T S S

dugc thi & dau ? Tinh van t6c¢
. cudi cla xe va var.
Hinh A42 5
4.8. Doan tau c6 khdi lwong M = 500 t&n dang chay déu trén dwong
ndm ngang thi toa cudi c6 khéi lwrong m = 20 tdn bi dut day ndi va
roi ra. Xét hai truomg hop :
a) Toa nay chay mot doan dwong 1 = 480 m thi dirng. Lic n6 dirng,
doan tau cich nd bao nhitu mét néu lai tau khong bict 13 o se ¢o.
b) Sau khi sw c& xay ra, doan tau chay dwoc doan dudmng ¢ = 240m
thi 14 tau bi€t va tat dong co, nhung khéng phanh. Tinh khoang cach
gita doan tau va toa hic ca hai da ding,
Gia thi€t hrc ma sat can doan tau, hodc toa, i 1€ véi trong luwong
va khong phu thudc vao van t8c ; dong co ddu tau khi hoat dong sinh
ra luc kéo khong doi.

4.9% Mot 10 x0 ¢6 dd citng

e
¢ = 300 N/m c¢6 mOt ddu bude . : e
vao mot vat c6 khdi lwong m = 12kg a®
ndm trén mat phing nim ngang. <607
H2 s ma sat gita vii va m# ' ‘F_—j '
phing : k = 0,4 Lic diu 1o %o T TR
chra bién dang. Ta dat vao diu -
tw do ciia lo xo mot lwe F nghitng .
30° so v&i phuwong ndm ngang thi Hinli A4
vat dich chuyén chim mot khoang
s = 04 m (HAA43). Tinh cdng thwc hién bdi F.
4.10. Trén dwong nam ngang dai s = 2 km, van tdc cha doan tau

tang tr v = 54 kmv/h 1én v, = 72 km/h (chuyén déng nhanh din d¢u).
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Tinh cong va cong suit trung binh cia ddng co biét khai luwong cla
doin tau 1a m = 8.10% kg va ¢6 lyc can do ma st véi he s6 ma sat
k = 0.005. Liy g = 10 m/s%

4.11. Mot xe 610 6 khdi lwong m = 103 kg chay tir nghi trén dudng
nim ngang. Pong co sinh ra lwc 16n nhdt bing 10° N. Tinh thoi gian
t5i thidu d3 xe dat dwoc van t8c u = 3 m/s trong 2 trwdong hop :
a) cong sudt crc dai cia dong co bing P = 4 kW ; b) cOng suit cwc
dai 4v @ P = 1 kW. B0 qua moi ma sat.

4.12%, Dat mdt vat khoi lwong m = 1kg trén mot tam gd rbi dat ca
hai 1én mat san nim ngang. Vit dwoc treo vao mot digm O bing mdi
soi day nhe dan hdi, lic diu co chiéu
dai ty nhién 1, = 40 cm (H.A4.4). He
s ma sat gitta vat va tdm g6 1a k = 0,2.

T tir kéo tdm gd cho d&€n khi vat bét
dAu treot trén gd, khi 4y day lech khoi
phirong thing ditng mot gdc a« = 30°
Hav tinh trong hé quy chi€u gan véi mat
san, cdng cta lyc ma sat tac dung lén ;
vat tir e diu d€n ldc vat bat diu truot LTI

m,
(g = 10 —2’) Hinh A4d4
s

4.13. Giif nguyén cong sudt cia dong co thi mdt otd di 1én déc
nghiéng mot goc @ so voi dwong ndm ngang véi van (6¢ vy, va xudng
ciing cii ddc 4y véi van tdc v,. Hoi nd chay trén dirong ndm ngang
véi van tdc v bing bao nhidu ? HE sd ma sat nhw nhau trong ca ba
trwdng hop.

4.14. Hai xudng c6 kh&i lrong m; = 4000 kg va m, = 6000 kg ban
diu digng yén. Mot day cap ¢ mot dau bude vao xudng 1, dau kia quin
v truc caa dong co gin v&i xudng 2. Pong co quay lam day ngin laj,
lwre cing day khong doi.

Sau t = 100 s vén t8c ngin day dat gid tri v = 5 m/s Tinh cac van
tGc cia hai xudbng lic 4y, cong ma ddng co da thuc hign va cong sudt
trung binh.

Bo qua strc can cua nuwdec.



4.15. Mot nguoi truwgt biang c6 khai lrong M = 60 kg ném ra phia
triréc mot qua ta ¢ khdi lwong m = 5 kg vivi van toc v = 12 m/s
d6i v6i san bang. Tinh cong ma nguwei dy thuc hién (cong trong hé quy
chi€u gin véi nguoi dy), bd qua ma sat giita gidy va san bang. Tinh
van téc ctia qua ta néu nguoi ciing t6n cong nhu trén nhing diing trén
san dat va khong hi truot.

4.16¢. De lap doan tau ngwoi ta ding dwong ray dfc AR ndi véi
dwong ray nim ngang BC (H.A4.5). Pd cao cta A 1a h. C6 ba toa
gidng nhau, khdi hrong mdi toa 3 m. & dau mdi toa gan moc ¢ 15
xo, khi bi nén du thi n6 ndi hai toa v4i nhau. Toa 1 d& cach B mot
doan BD = L O thoi ditm 0 toa 2 lan tir nghi xudng B rdi dén ndi
vi toa 1. DEn thoi didm

3, t, toa 3 cing lin xufng
AT ; vA d&n ndi véi hai toa 1,
bl S~ ’ y 2 ¢ diém E. Tinh khoang

| - — cach BE va vin té8c cubi
S N R s . N
A N Is cha doan tau 3 toa. Cor
. L .

ning cliz hé ha toa bifn d&i
thé ndo ? Bd qua ma sit

f 45 e N N
Hinh A4 gilta cic toa va dudmg ray.

4.17. Mot hat ¢6 khéi hrong m vA van t8c v va cham dan hdi vio
mot hat ding yén c6 khéi lwomg 2 m, rdi bat di theo phrong vuding
goc v6i phwong ban ddu. Tinh cac van t8c vy vi v, clia hai hat sau va
cham, va géc a cia vy {cia hat 2m) 1am véi v

4.18. Hai hat ¢6 khoi hrong m va 2m, ¢6 dong lwong theo thit tr 13
p va p/2, chuyén dong theo hai phwong vudng goc difn va cham vio
nhau. Sau va cham hai hat trao dbi dong lwong cho nhau. Tinh nhict
lrong tda ra khi va cham.

4.19. M6t qua cie khsi lwong M = 300 g nim & mép ban. Mot vién

dan kh&i lwong m = 10 g bin theo phirong ndm ngang vao tim qua
cdu, xuyén qua qua ciu va roi cach mép ban s, $ = 15 m, cin qua clu
tei cach mép ban s; = 6 m. Bi€t ban cao h = 1 m, hay tinh :

a) vén toc ban didu v, cia vién dan

b) nhiét lwong tda ra trong va cham. Liy g = 9,8 m/s2,



420*. Hai qua ta giong nhau A va B dwoc ndi véi nhau bang day

khong gian. chiéu dai 1, kh&i lwong khong dang ké. Luc ban dau ta B
7

& dd cao h = ; 1, chiu cao cia ban cing bang I Tha cho né roi va

k&0 ta A truot trén mat ban hoan toan nhin {H.A.4.6). Sau khi va cham

*vao san, ta B ding yén con ta A bay ra xa ban. Hoi & d6 cao nao cia

A thi day lai cang.

)

g /)
@ ¢ 9
| 2m i
| |
!_ l
DA 55
- 77 /77
Hi nh A.4.6 ‘ Hinh A4.7

421. Ba vat A, B va C duogc treo vao mot soi day dai vat qua hai
rong roc ¢o dinh ¢ cung mot do cao (HA47) 0,0 = 00, = 0,5m.
Tha cho hé thdng chuyén dong. Khi vat C roi dwoc 0,5 mét thi van tdc
cia né bing bao nhiéu, bi€t C ¢ khéi luong gip doi A va B. BO qua
ma sai, khoi lwong cac rong rgc va day. Liy g = 10 r/s?,

4.22. M6t qua cau khéi Iwong m bay véi van toc v dén va cham vao
qua cau dung yén co khoi lugng M, theo duwong nodi cac tam. Sau va
cham, do 1én van tdc cla qua ciu m la v/2. Tinh ti s giita cac dong
ning cta hé sau va trwoc va cham. Véi didu kién nao thi ki€u va cham
trén day m&i co thé xay ra.

423* Nguoi ta dung mot day cap co do cing k = 100 S— dé tha
xudng dat modt vat c6 khéi lwong m = 1000 kg v6i van tOc khong doi
v = 10 m/s. Néu bat thinh linh ham diu trén cta day thi luc cang day
cO gia tri cyc dai bing bao nhiéu ? Bé qua khdi lwong cia day. Liy
g = 10 m/s2 ’



424. Mot vat khdi luong

12 m = 0,1 kg trwot trén mot cai
ho\ -~ méng cd ba phin : AB nghiéng
L o ) . . 60°, BC nim ngang va CD nghiéng
v s S 300 Chisu dai BC = 15m. Cac
' ‘ Hinh A4S goc B-va C dwoc vat cong d& vit

nn Kk

khong mat dong nang khi di qua.
Ban dau vat & diém A ¢6 dd cao h = 1 m va troegt khong ¢o van toc
ban diu. Hé s8 ma sat trén toan bd mang 1a k = 0,2. Vit s8 dirng lai

¢ ditm ndo ? Liy g = 10 5 (HA48).
S

4.25%. May bay khi d6 xudng tau sin bay thi virong vao cap ham,
twong dwong véi mot 16 xo. May bay di dwoc 1 = 30 m thi dirng (coi
I nhir d6 dan cida 10 xo). Var t8c clia may bay lic bat dau vréng cap
A v = 108 kmy/h.

Trong lwong cla phi cong bi€n dbi thé nio trong qua trinh may bay
bi ham. Tinh gid tri cwc dai cda trong lwong Ay néu phi cong c¢6 khoi
luong m = 70 kg. Gia thi€t may bay chuyén dong theo phuong ndm
ngang. Liy g = 10 my/s>

4.26*. Mot tdm van c6 khGi lwong M duwoc treo vao mot day dai.
N€u vién dan ¢6 khéi lwong m bin vio van véi van téc v, thi né dirng
& mat sau cha van, nfu bidn v&i van t8c v; > v, thi dan xuyén qua
van. Tinh van t6c v clia van sau khi dan xuyén qua. Gia thidt lwc can

" cia van d6i v&i dan khong phu thudc vao van tdc cia dan. Lap luén

d€ chon diu trong nghiém.

4.27. Bua mdy co kh&i lwong m = 500 kg roi tir dd cao h = 1,2m,
so voi ddu coc, lam coc ngip vao dit s = 2 cm.

Bi€t khoi lwong cia bia rat 16n so voi khoi lwong cia coc va khong
ndy Ién khi va vao coc. Tinh lwe déng coc va thoi gian n6 tac dung.
Liy g = 10 m/s?

4.28. Hai hon bi bang chi c6 khdi lwong m; va m, = my/2 dwoc
treo bang hai day c6 cing chigu dai | vao mot ditm. Kéo léch hon bi
my cho day treo ndm ngang rdi tha ra khong c6 van t§c ban diau. N
va cham vao bi m, (va cham hoan toan m&m). Sau va cham hai hon bi
Ién t61 d6 cao cwc dai bing bao nhitu ?

30



4.29, D¢ bai nhur 4.28 nhung hai hon bi bing thép,
va cham 1a dan hdi. Tinh do cao ma mdi hon bi dat O
{di sau va cham.

4.30*%, Mot qua ta co khdi lwong m = 0,5 kg roi - I
tr do cao h = 1,25 m vao mot mi&ng sit co khoi <
lwong M = 1 kg d& béi 10 xo ¢6 do cting k = 1000 —
N m. Va cham la dan hdi (H.A4.9). Tinh db co cuc -
dai cia 10 xo. Ly ¢ = 10m/s2. -
T
431* D2 bai nhu 430 nhung thay mi€ng sat bing - inh 449

mi€ng chi, va cham 1a hoan toan mém.
P, 432*, O mép A ctia mot chi€c ban chitu cao
s h = 1 m c6 mdt qua cidu ddng chit, ban kinh
\T’ R = 1 cm (H.A4.10). Diy cho tdm O cla qua cau
i
|
i
|

4
g léch khoi duromg thing dimg di qua A, qué ciu roi
xuéng dat (Van t6c ban diu cua O khong dang kg).
NG roi cach xa mép ban bao nhiéu ? Liy g = 10 m/s?

433*, Mot bi dung bot trwot khoéng van tdc

Hinh 410  d8u tir dd cac h = 2 m theo mat phing nghiéng

a = 45° so véi phuong ngang, va cham v&i san roi

trirot trén mat san ndm ngang, N6 ding lai & di€m cich chin mit

nghiéng bao nhiéu ? Hé s§ ma sat gitra bi vd mat nghiéng hodc san la
k = 0,5 Liy ¢ = 10 m/s2. '

V - VAN VAT HAP DAN

5.1. Vé tinh dia tinh 1a v& tinh déng yén & trén dwong thang ding
cia mdt digm thude xich dao Trai DAt

Tinh : a) ban kinh ctia quy dao vé tinh 3y

b} van 8¢ dai cia vé tinh. Biét khi lwong cia Trai Dat M = 6.10% kg ;

2
hing & hip din G = 6,67 . 10—“:1(m

g.’_
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5.2% Mot hanh tinh c6 ban kinh R = 10% km va tw quay mot vong
mit 12 gi. Trong lwgng cla mot var dat & xich dao cda hanh tinh
bang 0,8 trong lwgng khi dat & cwc. Tinh gia t8c roi tr do & cue
ctia hanh tinh &y.

td

53. Ban kinh cia Hoa tinh : r = -1R—9 , khéi lwomg cla Hoa tinh :

M . ’
m = R va M la ban kinh va khoi lwong cia Trai Dat. Tinh gia t6c

roi ty do trén bé mat Hoa tinh biét gia 8¢ roi tw do trén Trai Dat 1a
g, BO qua sw tw quay ctia hanh tinh.
54. 1) O do cao H nao so véi mat dit thi gia t8¢ roi tw do bing

3

g./4, g, la gia tdc roi tw do & mar dit.

2) O dé6 sau | nao so véi mat dit thi gia 8¢ roi ty do béng g /2,
bi€t rdng lyc hdp din cla lop dit dong chit hinh vo ciu 1én mdt chit
diém khong ndm han trong 16p iy bing khong. Coi Trai DAt [a hinh
ciu ddng chit cé ban kinh R.

5.5. Mat Trang quay mdt vong quanh Trai D4t midt T = 27 ngay
dém. Tim ban kinh quy dao r cia n6, bi€t ban kinh Trai Dat
R = 6,4.10°m, va gia téc roi tw do trén mat didt g = 9,8 m/s2.

5.6. Hai ngdi sao ¢o6 khdi lwgng m vd M cach nhau mot khoang
khong doi | va quay quanh khdi tdm. Coi h¢ 1a ¢b lap, tim céc quy dao
va chu ki quay cua hé.

5.7%. Vg tinh nhén tao d3u tién cla Trai Dit c¢d quy dao elip véGi
chu ki T = 96 phit, d0 cao cwc tiéu tinh tir mat dat h = 220 km.
Tinh d§ cao cwe dai ciia né biét ring néu vé tinh bay sat mat dit, nghia
la ¢6 quy dao tron véi ban kinh coi 1a bing ban kinh Trai B4t
R = 6370 km, thi né6 c6 chu ki T, = 84 phuit.

o

. 5.8% Mot vé tinh ctta Trai DAt ¢6 khdi hrgng M = 200 kg dang bay
trén quy dao ron vGi van t8¢ v = 8 km/s thi phéng ra ngwoce chién
bay mot vt ¢6 khdi lwong m = 0,05 kg v&i van t8c (dGi voi vé tinh)
u = 1 kmys. '

1) Ban kinh cia quy dao vé tinh tang hay giam bao nhiéu ?



2) Tinh ban kinh mdi.
3} Vit phong ra chuyén dong th€ nao ?

Coi quy dao méi van la tron, gia tSc trong trwomg bi€n ddi khong
dang k& theo chigu cao va ¢6 gia tri g = 9,8 m/s%.

5.9%. 1) Mot tram vi try bay quanh Trai D4t trén quy- dao tron ¢o
ban kinh R = 2 R,, R, = 6400 km la ban kinh Trai Dit. Dong cor
khong hoat dong. Tinh van t6c v va chu ki T cta tram biét van tdc vii
tru thit nhat ¢ sat mat dat la v, = 7,9 kmys.

2) Dong co hoat dong trong mot thod gian ngidn lam cho van tdc ¢6
gid tri v;. Tram chuyén sang quj dao elip va c6 khoang cach téi tam
Trai P&t bé nhdt bing R; = R, l¢n nhdt bing R, Tinh v, d&
R, = 2Ry. Tinh chu ki cia chuyén dong elip.

VI - DAO PONG VA SONG

6.1. Chit di€m dao dong di®u hoa v6i tin s8 f = 0,5 Hz. N6 di qua
vi trf can bing v&i vén t8c vy = 31,4 cm/s. Vi€t biu thirc cla hoanh
dd x ciia chit digm. :

6.2. Chit di€m dao dong ditu hoa gitta hai vi tri bién A va A’. O
la vi tri cin bidng, B Ia trung diém cta OA, C la difm cich O mot
khoang bing 2/3 bién do OA. Tinh theo chu ki T thoi gian d& chit
diém di ciéc quang dwong OB, BA, AC.

6.3. Trén mat phing nghiéng goc 300
so v&i duong ndm ngang (H.A6.1) ¢b
mot vat khai lwgng m = 1 kg gin vao
dhe mot 10 x0 ¢6 d6 cing k = 5.10% N/m.

. 30
Tim phuwrong trinh dao dong cla vat
bigt ring n6 dugc tha khong ¢6 van tdc
ban dau tr vi trf m2 10 xo0 c6 chitu dai -
rr nhién. BO qua ma sat. Liy g = 10 mys2, Hinh A6l
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_ " 6.4. Mot vat nhod khoi
o L‘*%WQ / hrong m dao dong dudi
o tac dung cta 2 18 xo c6

4 f~~\/\/\/\r/6m% do cing k; va k, mic

theo 3 cach a, b, ¢
. (H.A6.2) khi vat ding
. —~ LA ’ : g
lngmﬂ can bang ca hai 1o xo ddu
c6 chidu dai tr nhién.
Hinh A62 Tinh chu ki dao dong

trong mdi cach mic.

6.5. Mot tam van dong chat, khoi lwong
m, d3t ndm ngang trén hai try gidng nhau, ! + e
quay ngwoc chiu nhau. Khoang cach gitra @ @
cac dudmg ti€p xdc la AB = 2l (H.A6.3)
Gia thi€t khéi tAm cda van l&ch khoi trung
diém cia AB mdt khodng nhd x, tinh céc Hinh A63
lwe dé¢ lén hai tru. Bi€t hé sO ma sat 13 k,-
chitng minh ring van dao dong di€u hoa, tinh chu ki dao dong.

6.6. Cac dd dan tinh cia mdt 10 xo khi Tin hrgt moc hai qua ning
khac nhau vao dau tir do cia 10 xo la 1; va l,. Neu dong thoi moc ca
hai qua va cho hé thSng dac dong thi tin s0 ia bao nhiéu ?

6.7. Chit di€m khoi lwgng m dwoc gin vao mdt diy cang ndm ngang,
khoang cach tir m t¢i hai ddu ddy 1a a va b. Kéo m xulng thip mdt
chit r6i tha cho né dao dong nhd cing v&i didy. Biét sire cang day la
N coi nhir khong dbi, tinh chu ki dao dong.

6.8. Hai 160 xo c6 chiu dai tw nhién bing nhau I, dwoc treo thing
dimg giira hai ditm AB = 2(1, + d), 10 xo0 & trén c6 4O cing ki, 10
xo dwdi cd do climg ky, gitra hai 10 xo ¢6 vat nho khdi lwong m. Liy trung
diém O cia AB lam g6c hoanh dd, chitu dwong hwdéng xudng duéi.

1) Tim vi tri cin bing C cta vat.

2) Chitng minh ring nfu kéo vat lech khoi C mot khoang nhod theo
phuong thing ditng thi vat dao dong digu hoa quanh C. Tim chu ki cia
dao dong.
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3) Dwa vat t¢i g6c O r6i tha khong ¢6 vén 8¢ ban diu. Dong ning
va thé nang cua hé "vat va hai 10 x0" qua cwc dai va cwc ti€u & nhirng
vi tri nao cia vat ? Tinh cyc dai ay.

6.9. Mot hanh hop béng gd kich thirée 0, 2 X 0,2 x 0,1 m khdi lwong
m = 3.2 kg, ndi trén mat nwdc v&i day to nhit nim ngang. An n6 chim
xudng mét chit roi tha ra, né6 c6 dao dong nhod. Lay g 10 m/s2. Tinh
chu ki cic dao djng nay.

6.10. MOt hinh try ddng chit ban kinh R ndi trén mit nrdc véi truc.
nam ngang. Khi cin bing, ding mo6t mra hinh tru bi chim. Tinh chu ki
cac dao dOng nhd ma hinh tru thiwe hién savn khi bi &n sau thém mot
chit. Bo qua sitc can cia khong khi va ma sat giva nwéc va hinh tru.

6.11. Mot Gng chir U co ti€t dién khong d6i, hai diu hé, chia hai
chit long khong tron 1an c6 khéi lwong riéng d; va d, < d;. Chigu dai
c4e phan dng chira cac chit long 14 1) va I, mdt phan cach hai chét long
¢ nhanh ¢6 chat long d,. Tinh chu ki cAc dao dong nhd cia chit long.

6.12%*. Mot tdm van ndm ngang dao dong véi chu ki T = 2 s Trén
van ¢6 mot vat nhd ban ddu ding vén d3i v4i van, Tang dan bién do
dao dong, toi bién dd nao thi vat tach khoi van, bi€t hé s0 ma sat gitra
vat va van la k = 0,2

6.13% Trén mot van phing nghiéng goc @ = 0,1 rad c6 mdt vat nhd
dirng yén. HE s8 ma sat 12 k = (¢,3. Cho van dao dong di€u hoa trong
mit phing cla né theo dwdmg déc chinh v4i bien dd A = 5 cm. Tinh tan
3 dao dong cre dai d vat van ding yén d6i voi van. Liy g = 10 mys2,

6.14. Di€m O 1a ngudn phat dao ddng theo phuong trinh
v o= 0.04 sin 600 7 t (don vi }a mét va gidly). Séng lan truy@n trong moi
ttwdmg dan hoi v6i van t8c v = 300m/s. Difm M cla mdi trudmg &
cach O mot khodng x = 12,75m. Gia thi€t bién d0 séng gidm khong
ding K&
1} Vict phwong tinhk dac déng cia M.
2) Tinh  dé cua M & cic thei diém sau day :
a) 0,05 gisy sau khi O bit diu dao dong
b) 0,055 gidy sau khi M bdt diu dao dong.

3} VO gian d6 Phrexnen biBu dién cac daoc dong clia O va M.
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6.15. May thu hinh vira nhan séng tryc
ti€p cta dai phat vira nhin séng phan xa
R tr mot nha cao ting & cach may 300 m ;
——————— may va nha & cach déu dai phat. Hinh trén
e man. ¢ vién do hinh phu giy ra. B€ ngang
~ ~ cha vién bing bao nhiéu ? Biét ring man
hinh cia miy réng 50 cm, tia dién tir vach
R ——— ra 625 dong trén man trong 1/25 gidy. Bo
qua thoi gian tia di ngwoc (nét chdm chim
Hink A64 trong hinh A.6.4) Liy van tdc song dién tir

= 300 000 kmy/s.

6.16. Trén mot diy dan cé song ditng nén ta trong thdy nhitng muii
chiéu dai 16 cm, bung rong 3 cm. Bi€t van t8c truyén song 1a v = 6m/s.
Tinh bi€u thitc cta li do theo thoi gian yy & céc digm :

a) mdt bung O
b) diém B cach O 12 4cm
¢) ditm C cach O la 8cm.

6.17. M6t 10 xo c6 mdt diu cd dinh, ddu kia gén v6i mdt nhanh cia
am thoa cO tin s§ 240 Hz. Am thoa dao dong gy ra song doc ditng
trén 10 xo. CO t4t ca 4 bung. Khoang céch gira mit thi nhit va nat thi
tr 1a 30 cm. Dau 10 xo gin véi 4m thoa c6 thE coi 12 mit vi i do cia
nhanh am thoa rdt nho. Tinh chitu dai 10 xo. Mudn quan sat duoc &
16 x0 nay 5 bung thi tdn s0 4m thoa phai bing bao nhiu ?

6.18. Van tdc truyén sOng trén day dan la v = VE/m, F 1a Iuc cang
day, m la khéi lwrong mdt don vi dai cia day. Mot day dan bing thép
c6 dwong kinh 0,4 mm, chiu dai | = 50 cm, kh&i lvgng riéng cia thép
1a 7800 kg/m3. Tinh lyc cing diay d& am co ban ma né phat ra ja nét
dd ¢6 tin s§ 256 Hz. Tinh tAn s8 cac hoa am thi hai va ba.

6.19. 1) Mot tim thép phat ra 4m c6 tin s6 f = 348 Hz. Tinh buéc
song clia 4m &y bi€t-van toc 4m trong khong khi la v = 330 m/s

2) Mot day dan dai 1 m phat ra 4m co ban c6 tn s6 f; = 435 Hz
Git nguyén lwc cing day thi chi€u dai day phai bing bao nhidt d& né
phat ra 4m co ban c6 tin s§ 348 Hz.
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3) O khoang cach du xa d& séng am tir tim thép c6 th€ coi la phing,
¢6 mdt birc tromg phing song song véi tdm thép. Di tir twong v€ tam
thép, 4m nghe dwoc bi€n d6i th€ nao ?

6.20. Hai mii kim O; va O, dao dong dong bd, vudng goc véi mit
nrée gay ra song lan truyn trén mat nwéc véi van toc v = 20 cmys.
Dao dong la ditu hoa véi bien d6 A = 0,5 cm, tin s0 { = 25 Hz
Khoang cach 0,0, = d = 56 cm '

1) Viét phuong trinh dao dong cia Oy va O,.

2) M la mot ditm trén mit nwée cach Oy va O, céc khodng
OM = d; = 32 cm va O,M = d) = 3 cm. Viét phrong trinh dao
d(‘)ng tZ‘mg hop & M, gid thi€t bién do song giam khong dang ke.

3) Trén doan 0,0, c6 cac diém dirng yén (mit). Tim khodng cich
tr O; d&n cac diem dy. C6 bao nhiéu nit tren 0,0, ? .

VII* - VAT RAN VA CO" HE

7.1. Mot dia ddc lan khong trwot trén
mit phing nim ngang ; tam O c6 van tS¢
khong ddi v (H.A.7.1). Mat phéng cia dia A
ludn ludn dirng thing. |
1) Ching minh riing van toc dai cha bét |

V¥
ki digm ndo trén mép dia trong chuyén dong 5—-"‘“ ‘}B
quay quanh tam O ciing bang v. ‘/
|
2) Xac dinh d6 lon va hwdéng cia van 53
I

tdc cac diém ABCD trén mép dia d6i véi
ngrdi quan sat gidn véi miat phing ndm Hink A7
ngang. AC la dwong kinh diéng théng, DB

la dwong kinh ndm ngang.

7.2. Tim kh&i tdm cua hinh cdu dbné chat ban kinh R ¢6 mdt hdc
rbéng hinh ciu c6 ban kinh r < R/2 va tdm I & cach tam O cia hinh
cau 1on mot khoang bing R/2.



73. Mot mi€ng tén hinh tam giac
vudng goc can OAB hi cit. bd mdt miu
CDB ciing ¢6 hinh tam giac Vuong can
(H.A7.2).

~ Tim kh§i tim cua phin con lai biét

OA = OB = a CB = §

7.4. Mot cai thuyén cé chidu dai |,
khdi lirong m ban ddu ding yén. O hai
dau thuyén c6 hai ngudi véi khdi hrong
m; va m, > my. Thuyén di chuyén bao
nhiéu, v& phia nio, n€u hai ngwoi dbi chd cho nhau ? Bd qua sic can
clia nwréc.

Hinh A72

7.5. Hai vat nho c6 khéi lwong m; = 40 g va m, = 120g duoc ndi
bing thanh c6 chiu dai I = 20 cm, kh&i lwong khong dang k&, Hé
thong quay quanh dwong thing vuéng goc v6i thanh va di qua khéi tam G
vOi tan s6 3 vong / gidy. Tinh dong hwomg va mdmen dong lwong eiia he.

7.6. Mot du quay c6 dang dia tron ndm ngang ban kinh R, momen
quén tinh 1, quay quanh tryc thing ding di qua tam véi van tdc goc
W, O mép dia c6 duwong ray, trén c6 mdt xe khdi lwong m ban diu

du’ng yén d6i véi duong ray. Dén mét lic xe kho'x dong va ¢ véin tdc
u d6i véi dwomg ray.

Tinh vén t6c géc méi w cha du trong hai trwong hop : xe chuyén
dong cung chiu va trai chidu quay coa du.

7.7. Mot céi du quay hinh tron c6 ban kinh R, kh&i lrong M, momen
quan tinh I = MR%2 d& mdt nguwdri c6 khdi lwong m. Lic dau ngudi ding
& mép va du quay véi van tc goc w, quanb truc di qua tAm hinh tron.

Tinh van 8¢ géc mdi khi ngwoi da di chuyén t6i -,

a) vi tri cach tam R/2

b) tam cia du.

7.8. Mot médy cén c6 banh da 1a mot dia dong chit c6 ban kinh

r = 2m, khdi lwvong m = 10 t&n. Khi dong co cta may da lam cho
banh da quay v6i van toc géc w = 100 vong / phit thi ngudi ta tit
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dong co va chuyén dong cua banh da dwoc truyén cho cic tru can dé
can vat liéu. Banh da dirng lai sau 10 s.

Tinh cong suft trung binh ma banh da da cung cdp cho céc tru can.
Bo qua cac mit mat dong ndng vi ma sat. Tai sao nguoi ta khong cho
dong co lam quay truc ti€p céc try can ?

7.9. Mot thanh dong chédt chigu dai | ¢6 th& quay quanh mdt truc
nim ngang di qua ddu A clla thanh va vuong goc véi thanh. Bé qua
ma sat, tinh van t8c goc cwc ti€u phai truyén cho thanh & vi tri can
bing &€ n6 :

1) quay qua vi tri ndm ngang.

2) quay qua vi tri ditng théng & phia trén truc. Q

o,

7.10. Mot hinh tru ¢6 ban kinh r, modmen guan
tinh I, c6 th& quay quanh mdt truc ¢ dinh O. Mot ‘
soi day khong dan dwoc quin nhiu vong vao try, »
diu trr do mang mot vat c¢d khoi lwong m (H.A7.3). ' ['_L]
Tinh gia t8c cua vat va lyc cang day. =
7.11. Mot hinh tru c¢6 khdi lwong my ban kinh 11 g 473
va mdémen quan tinh I; = m;r{/2 quay do quén tinh
quanh tryc clia nd v&i van t8c goc w, Nguwoi ta ap mot hinh tru c¢6

2
myHrs

212, ULy
khéi hrong m,, ban kinh r,, mémen quan tinh I, = —-— sét vao hinh
= = = L

tru sao cho c6 chung mot dwong sinh. Méi ddu mat
\ tru 1 trwot trén mit try 2, sau d6 hai tru lan khong
| trwot 1én nhau

1) Tinh cac van t8c géc wy va w, cha hai try lic
da hét trwot '

y D 2) Tinh nhiét téa ra do sw trwot.

Lm 7.12. Mot day khong dan vit 1én rong roc c6 ban
D, 2 kinh r, mdmen quan tinh I, hai ddu diy mang hai vat
c6 khdi lwong m; va my > my (HAT74).

Hinh A74 Tinh gia t8c cla hai vat va cac lwc cang day.
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7.13. Mot hinh tru ¢d ban kinh R vi khdi
hrong m c6 16i hinh tru ban kinh r < R,
Ngwoi ta quin day vao 16i va kéo hai dau
ddy bang nhitng luc nim ngang trai chitu

{

2 S ) ) F,; va F, (H.A.7.5). Hinh try lan khong treot
trén mat ban nim ngang. Tinh gia t&c tinh
T ti€n cia tru, bi€t momen quan tinh cia tru
ddi véi truc d6i xitng 1a 1.
Hinh A.75 N
7.14. Mot day khong dan dwoc vit lén rong g
roc O, khdi lwong cia day va rong roc khong dang ™o

k& Mot dau. day mang vat A co khdi lwong m,
dau kia quin vao mot hinh tru c6 ban kinh r
kh6i lwong ciing bing m va mémen quan tinh
bing I = mr22. (H.A.7.6)

H¢ thong dwoc tha cho chuyén dong tir nghi. A ™ )
Tinh gia toc tinh ti€n cia hinh tru va hrc cang L] Q
day. Day quan vao try co thé coi la thing ding.

7.15. 1) Mot hinh try réng c6 khSi hrong m,
moémen .quén tinh I = mr? (r la ban kinh), lin
khong trwot trén mat phing nim ngang, rdi lan
1én mat phing nghigng mot goc @ = 15°. Van t&c khdi tam ldc b4t dau
len déc la v = 2 m/s. Tinh quing dwong hinh tru di dwoc trén mat
phing nghiéng cho téi lic no dirng. Bo6 qua cac mit mat dong nang do
chuyén hwémg, sirc can khong khi v.v..

Hinh A76

2) Xét trwomg hop hinh try dic 6 mémen quan tinh ' = mr?/2. m
khong d6i, tai sao quing dwong di dwoc lai dai (hoic ngan) hon ?

7.16. Trén m3t phing nghiéng goc a c6 mdt hop nhd va mot. hinh
tru rbng c6 khéi hrong m, ban kinh r va mémen quan tinh I = mr2,
Hai vat cing bit ddu chuyén dong xudng phia dwéi, hop trirot voi hé
s0 ma sat truot k, tru lin khong treot.

1) Tinh a d& hai vat khi chuyén dong Iudn cach nhau modt khoang
khong dbi.

2) Néu K’ la hé s6 ma sat gita hinh tru va mit phing thi d& co6
chuyén dong trén day, cin c6 digu kién givé k7
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VIII* - PE CO' HOC O Ki THI QUOC GIA

8.1. (1982) Ngwdi ta 16ng mot hon bi cd
156 xuyén sudt va cb khoi lwong m vao mét
que sit AB nghiéng goc @ so véi mit phing
nam ngang. Lic ddu bi ding yén.

1) Cho que tinh ti€n trong miat phéng
thiang ding chita n6 véi gia tdc ndm ngang
a, = zg hwéng sang trdi (Hinh A8.1), g la
gia t8c trong trwomg, z 1a mot s§ duong.
Gia st khong ¢6 ma sat giira bi va que. Hay

. . s Hinh A81
tinh gia t8c j caa bi dbi v6i que va phan s
lwc Q cha que 1én bi. .
Tim didu kién d& bi : - chuyén dong v& phia ddu A - chuyén ddng

vé phia diu B ~ dirng vén. VE cac hinh twong tng.
2) Cing hoi nhu trén nhung gia tSc a, hwéng sang phai
3) Héi nhwr ciu 1 (gia tdc hwéng sang trai) nhung cho biét z = 2

va cd ma sat giffa bi va que, voi hé s6 ma sat k = 1/3.

82 (1983) - Mot cai ném c6
goc & B bing a, diy CB nam

. ,
g \ A 2 e A

A &\WZ ngang, va ¢b kl:lOl ltr(,mg,M. jI‘reAn

NN mat nghiéng cta ném cé hai vat

: 2 ™S khéi lwong m; va my (my > my)

vit qua mit rong roc nhé & dinh
. A cha ném (H.A82), khdi lwrong
~ L K 8 ctia day va rong roc khong dang ké.

\\ zﬁ ndi véi nhau bing day khong dan

1) Gir ném c¢§ dinh. Hai vat
trrot khong c¢6 ma sat trén mat

Hinh AS. N . e .
inh A82 ném, tinh gia t3c cia ching.

2) Ném van ¢6 dinh, nhirng c¢6 ma sat v6i hé s6 K givra hai vat va
mat ném.
a) Tinh gia tri cwc dai cia goc a d& hai vat ding yén.

b) Goéc a virot gia tri d6. Tinh gia t8c cia hai vat.
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3) Ném co thé chuyén dong khong ma sat trén mat ban nim ngang
va hai vt cing trwot khong c6 ma sat trén mat ném. Tinh gia t8c twong
doi a cia hai vat doi véi ném, va gia (3¢ ay clla ném déi véi ban.

Ap dung bing s5 (cho cau 3)

M = %kg, m; = 2kg, my = 1kg a = 30% g = 10 m/s?

83 (1984). MOt céi mang
ndm trong mot mat phing thing : A
dirng gdbm modt phin thing
nghiéng ti€p tuy€n véi mot phian
tron ban kinh R( H.A.8.3).
Mot vat nhé M kh&i hrong
m trwgt khong ma sat va khong
¢6 van t8c¢ ban dau tir ditm A
¢6 dd cao h. Vi trf cia vat trén Hinh A83
/V(‘)ng tron dwoc xic dinh béi )
goc a gilta ban kinh OM va ban kinh ditng thing OB.

1) a) Tinh phan lvc N mi méng tac dung 1én vat

b) Tinh gi4 tri cwe ti€u hy;, cia h d& vat khong rodi khodi mang.

2) Cét bo mot phan CD clia mang tron véi COB = BOD = ¢ < 72

a) Tinh gid tri hy cia h d& vt roi mang & C lai di vao mang & D.

b) N€u h # h, thi vat chuyén dong thé€ nao ?

8.4. (1985) Ta c6 cac dung cu sau day : bang cd dinh treo ; hai hon
bi nho, mdt bang thép c6 khdi lwrong M da biét, mdt bing dit sét, ca
hai ¢6 day treo manh ; dung cu do géc. Hay nghi ra mot phwong 4n
thi nghi¢m v& va cham d& xic dinh khSi hrong m cia bi dit sét. Va

cham cta bi sit v&i bi dat sét 1a hoan toan m&m. Tim cic cong thirc

’ s o - . . AK
cho ta m va d s§ co ning bi mit X

8.5. (1986) Ném ABC c6 day AC nim ngang trén mit dit, canh BC
ding thing va goc a = 30° (H.A84). Hai vat c6 khdi lwong m; = 1 kg
va my = 2kg dwoc budc vao hai ddu mot doan day vat qua rong roc.
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Khéi lwong cua rong roc va day
khong dang ké. Ban ddu m, duwoc % .
git & dd cao h = 1m so v&i mat - | hm

R ~ m :
dat. Tha cho hé thdng chuyén dong % : i
khong c6 van téc ban diau, m, [x‘

trrgt trén mat nghiéng véi hé s8
ma sat : k = 0,23,

Hinh AS84

1) Dung dinh Iudt bao toan nang lwong, tinh van t8c v clia m, khi
nd sdp cham dat.

2) Tinh gia tdc a ctia m, va 1uc cang day T. Ki€m lai gid tri clia v.
Liy g = 10 m/s?

8.6. Mot con tau v tru c¢6 khSi lwong m = 1000 kg bay theo qiy
dao tron quanh Trai Dt & dd cao (so véi mat dat) h; = 5,6.10° m
Pong cor clia con tau can sinh cong bing bao nhidu d& tir quy dao nay :

1) dwa né 1én qiy dao c6 dd cao hy = 9,6.105 m ? ‘

2) dwa né thoat khoéi siwc hit cia Trai Dat ? Coi Trai Pait 1a hinh
ciu ¢ ban kinh r = 6,4 . 10m va khoi lu'(mg M = 6.10% kg.

Hing s& van vat hip dan G = 7.10-11

8.7. (1987) Mot chi€c thang cd chiu dai AB = 1 va ddu A tya vao
san nha nim ngang, diu B twa vao twong ding thing (H.A8.5) Khdi
tam C cua thang & cich ddu A /3. Thang lam v&i san nha mot goc a.

1) Ching minh ring thang khong thé dirng
cin bing n&u khong c6 ma sat.

B 2) Goi k 1a h¢ s§ ma sat & san va twomg.
Cho bigt « = 60°. Tinh gia tri nho nhat ky,-
\ D cia k d& thang ding can bang.
\ 3) k = k- Thang c6 trrot khong néu :
\'\ ¢ a) Mot ngwoi co trong lwong bang trong
o(/): A lrong cia thang ding & diém C ?

b) Ngudi dy ding & di€m D cach diu A
Hinh A85 23 7
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4) Chirng minh ring a cang nho thi de thang khong trwrot, ma sat
cang phai 16m. .

Tinh ki, ng véi @ = 45° (thang khéng co nguoi).

8.8. (1988) Ba ngwoi vac mot khung

B . __C skt hinh chi¥ nhat ABCD c6 kh&i tam G
ﬁ\ i ’ ¢ giao di€m cic dwong chéo (H.A.8.6).
M, ) \;2/ - ; Gid s khung dwoc vac nim ngang va
| - S j canh AD khong ¢6 ngwdi d& vi méi son

/:1' NS (trr hai dau A va D). M6t nguoi do khung
& diém M; cich A khodng AM; = d. Tim

Hinh A86 vi tri M, va M clia hai ngui kia d8 ba

ngwoi chiu yc bang nhau. Bién luan.

8.9. 1) Mot con ldc don c6 khdi hrong
m = 0,1 kg va day dai R = 1 mét dwoc 0
treo vao diém O cta mdt toa tiu dirng \
yén (H.A8.7) kéo con lic d&n vi tri A \
sao cho ddy lam mot goc 30° véi dwong \\
thing ditng OB r5i tha ra khong c6 van - \ SO~
td¢ ban dau. v

a) Tinh lyc cing day & vi tri A.

b) Lyc cing day 1a cyc dai khi con — Y]
lac qua vi trf nao, hrc Ay bing bao nhiéu ? _

¢) Tinh chu ki ca¢ dao dong nho cia Hinh A87.
con lac .

2) Toa tau chuyén dong thing véi gia tSc a nim ngang, con lic noéi
trén ditng can bing & vi tri A.

a) Tinh a.

b) Kéo con lic d&n vi tri C cho day lam mot goc 60° véi dwong
thing du’ng r6i tha ra khong c6 van tSc ban diu. M6 ta vin tit chuyen
dong cua con lic.

¢) Tinh lwc cing day & vi tri C. ‘

d) Lyc cang day l1a cyc dai khi con ldc qua vi tri ndo, lyc 4y bing
bao nhiéu ?

e) Tinh chu ki cic dao dong nhd cia con lic. Liy g = 10m/s2



8.10. (1989) Mot khung st hinh tam

giac vuong goc ABC, véi géc nhon B = A
30°, duoc dat ding thing, canh huyén /\
nam ngang. Hai hon bi n8i véi nhau bing 7

thanh cing trong lwong khong dang k&,  » i
co _thé trirot khong ma sat trén hai canh B
gdc vudng. Hon bi I trén canh AB co ,
trong lwong P;, hon bi J trén canh AC Hinh A88
co trong lwong P, (HA88)
1) Khi h¢ thong da can bing, tinh géc a = AlJ, lyc T cang thanh
IJ. cic phan lyc O va R cia cic canh AB va AC.
2) Can bing la bén hay khong bén ?
Xét hai trwémg hop a) Py = P, = 100 N (C6 thé gidi bing hinh hoc)
by Py = 100 N, P, = 3P,

8.11. Mot vat khi lwong m = 1 kg trrot trén mat phing nim ngang
voi van 8¢ V, = 5m/s 16i trrot 1én mdt cai ném c6 dang nhu trong
hinh A.8.9. Ném ban dau dirng yén, c6 khéi lwong M = 5kg, chiéu cac
cua dinh 12 H. s

Ném cé the trwet trén

Y /H\ ~mat phing ndm ngang. B
e - qua moi ma sit va mat mat
Hinh A89 d0ng ning khi va cham.

1) Mo ta chuygn dong cia hé thong

va tim cac van t8c cubi ciing cda vét va - —— S
. e Ny e
ném trong hai trwong hop : a) H = 1m NS /o
b)H = i2m i \ /o
2) Tinh v, cwc tidu, ki hiéu v, d& , \\ / ]
VOi v, > vy, thi vat vieot qua ném cao ' N |
H = 12m. Liy g = 10 m/s2. A
) 0
8.12. (1990) M5t thanh ddng chit trong
lrong O = 2V3 N c6 the quay quanh .
Hinh A810

chor & diu O (H.A810) Dau A cha
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thank dwoc nSi bing day khong gian vit qua rong roc S vdi mot vat
¢d trong Irong P = IN. S & cung dd cao voi O va OS = QA. Khéi
lwong cia rong roc va day khéng dang ké.

a) Tinh géc @ = SOA ing v&i can bang cia hé théng va tim phan
lwe cta chot O.

b) Can béang nay la bén hay khong bén ?

8.13. Trén mit ban nim

ngang ¢6 mdt mi€ng g4 khsi

A ‘%Y\Y leong m, ti€t dién nhw trong
5 i \\N hinh A.8.11 (hinh chir nhat chidu
' cac 'R, khoét bd 1/4 hinh tron

R : NN ban kinh R) Mi€ng gb ban dau
J\@ ‘ N \ ding yén. MOt miu st khsi

A lrong m chuyén dong véi
van (6c v, d€n diy miéng
Hinh A811 gd. Bo qua ma sat va sic

can khong khi. _

1) Tinh cic thanh phin ndm ngang v, va thing ding vy cla van tSc
mau sit khi n6 di t6i ditm B cia miéng gb (B & dd cao R). Tim digu
kién d¢ miu sit vwot qua B. Gia tSc trong trrong 13 g

2) Gia thi€t ditu kién 4y dwoc thdoa man. Trong giai doan ti€p theo,
miu sit w3 miéng gb chuyén dong thé nao ?

3) Sau khi miu sit tr& v& d cao R (tinh tir mat ban) thi hai vit
chuyén dong th& ndo ; tim cac van tdc cudi cing cia hai vat.

4) Cho v, = 5Sm/s ; R = 0,125m ; g = 10m/s2, tinh 49 cao t5i da
mé& miu sit dat dwoc (tinh tr mat ban),

8.14. (1991) Mot khéi g6 dong chit
¢6 dang lap phwong ABCD, khdi lwong Do O
m = 100 kg, canh bing a, dat trén mii ! j
dat uim ngang thee canh AB (H.A8.12). ? ;

Ngwoi ta mudn 14t gd cho nd nim theo A | 8
= (A A IS S
canh AD.

1) Gid sir ma sat giira g6 va d&t rar

y 5 , . . Hinh 4812
i6m. g6 khong the trrgt ma chi ¢ thd
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quay. Phai dat lyc vao diém nao clia gb theo phwong va chiéu nao, dé
cwong do coa lrc lam chuyén dong g0 1a nhd nhar (vé hinh va giai
thich) ? Tinh cwomg dd t&i thidu ay.

2) Gia thidt hé sd ma sat giira gb va -

dai la k = 03. C6 gi xay ra n€u ding Ve
lre da tim dwoc & cau 1 de lat gb ?
3) Gid sir ma sat rit 1én. Nguwdi ta 5 < 3
dung lyc F c¢6 phwong ludn ludn ndm N
ngang va dat vao dinh C d& lat gb N\ <

(H.A.8.13). Tim bigu thtc dai s6 ca F - 77w 7777777777
theo goc ¢ ma canh AB lam v&i mat dat

(0 < a <90°) sac cho gd bi lat rdt cham Hinh ASI3

va ndi riéng, khong d6 nhio qué nhanh.

Vé duong bidu difn F = f(a). Lay g = 10 nys?

8.15. Mot vat nhd khéi lwong m = 0,1 kg dwoc trec vac mot day
cao su ¢ h¢ 8 dan hdi k = 10N/m ddu kia cta day co dinh. Kéo léch
cho day nim ngang va c6 chi®u dai ty ohién | = 1Im r0i tha vét ra
khéng c6 vin t8c ban diu.

Bi¢t ring day cao su bi dan nhitu nhit khi di qua vi tri thing dimg,
tinh do dan 1 ciia dav va van 8¢ v cla vat khi di qua vi tri &y. BO qua
khdi lwromg cia day. Lay g = 10 m/s%.

* THI CHON DOI TUYEN

8.16. (1985) Mot hop dung cat khdi lwong M dwoc treo vao day o
chidu dai | ién so v&i kich thwée cha hop ; ban ddu hop ding yén.
Mot vién dan bing chi kh&i lwong m dwoc bip theo phwong ndm ngang
va &1 cam vao hop, va cham 13 hoan toan mém. Hop ¢6 dan di chuyén
va day treo da quét mOt goc « khi hdp téi vi tri cao nhér.

Biét gia tdc trong trwdng la g, tinh :

1) Van t8c cha dan

2) Luc cang day treo khi hop bt diu di chuyén va khi hop 61 vi
tri cao nhéit



~

3) Gia thi€t hop va dan thu duoc nhi¢t lwong theo ti 18 ngwoc voi
khéi lwong ciha chiing

a) tinh nhiét lwong dan thu dwoc

b) 6 gi xay ra v&i dan trong hai truong hop sau : a = 02 rad ;
¢ = 247 Cho bi€t : m = 0,1 kg ; M = 10 kg ; 1 = 5m, nhiét do
dan treée va cham T, = 300 K, nhi¢t dung riéng ctia chi ¢ = 125 J/kgK,
nhi¢t néng Chay riéng cha chi A = 2,5.104 J/kg, nhiét 40 néng chay cua
chi T, = 600K. Liy ¢ = 10 m/s2.

8.17.(1988) Hai mang OU va OV nim trong mdt mat phing dirng
thdng va nghiéng cac g6c u va v so v&i duomg ndm ngang. Mot thanh
" ddng chit MN c6 trong lwgmg P i 1én hai méng, khong c6 ma sat gitra
thanh vi mang. O vi tri can bing MN nghiéng géc a so véi dudng nim
ngang (H.A.8.14)

1) Tinh « theo u va v

2) Cho u = 45° ; v = 30° Tinh a. Cin bang cta thanh (trong
truomg hop riéng ndy) cé ben hay khong ; néu diy thanh cho « ting
mot chit thi thanh chuyén dong thé nao ?

Z
% 4}

: Iy \ R

4 e // ! L_\“/%/
\:F/: Tj’f D..<_ — Vs P /}1/‘ A4

/i \\ / -

~. . // x/
\\1 // /
I V4 N A
Hinh A8.14 Hinh A.3.15

8.18. MOt 6ng x’x dwong kinh nhd droc gén & ditm O véi truc ding
thdng Oz thanh goc X0z = a va quay quanh Oz véi van t5c g20C w.
Trong Ong ¢6 hai hon bi, A ¢6 khéi lrong M va B co khéi hrong m,
ndi v&i nhau bing thanh AB chi®u dai I, kh&i hrong khong dang k&.
Hai bi c6 the trugt khong ma sit trong dng (hinh A.8.15)
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X¢&t tat ca cac trwong hop kha di vé vi tri cia AB so véi O, trong
moi tredomg hop

1) Tim vi tri can bang d&i véi Ong cia bé hai bi (iinh x = OB ing
vl can bang)

2) Tim di€u kién vé o d€ cd can bing.
3) Can bang 1 bén hay khong beén ?
4) Tink hrc cang thanh AB khi c6 can bing.

8.19. (1990) Hinh A8.16 1a so d6 cia may

diéu chinh li tdm. Dong co ¢6 van 8c can UI

di€u chinh lam quay truc OO gidn v6i khung /;C\
OACB. Khung nay co hinh thoi, canh OA = | e \\
bién dang dé dang vi 4 dinh déu 2 A« Py
ch&t. Hai qua ciu A va B ¢6 khdi lwong \\ /
m, = mg = m. Con chay C cd khoi lwgng ~N ;{

m; truot khdng ma st trén truc ; né dwoc )

ndi bing chi ti€t (khong vé trong hinh) véi -0

bo phin mé& nhi€u hay it van nap nhién lidu
di vao xi lanh cta dong co. Hinh A8I6

1) Giédi thich co ch€ may gilt van 8¢
quay ctia dong co khong dbi.

2) Tinh goc « tng v6i van 8¢ goc w cva true OO’ (Coi hai qua
cdu va con chay nhw nhirng chit di€m ; cic thanh cia hinh thoi rdt
cung nhung khéi hrong khong dang k&)

3) Tinh lwc cang S cia thanh AC va lyc cang T cia thanh AO.

4) Tinh van t8c goc t6i-thifu d& hai qua cu tach ra (a = 0) khi

trud yuay.

5)Chol = 01m;m = 0,lkg ; g = 10 m/s? tinh m; dé may bat
dau hoat dong khi w dat gia tri 90 vong/phiit.
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0
AN
/p \
Vi \ E
A
) (a
’ 7
g
Hinh A817

6) Hinh A8.17 vé dang thwomg gip
hon ciia may digu chinh. Cac thanh CD
va CE bang 172, D va E la nhitng trung
di€m cia OA va OB va cing 13 chét d8
hinh thoi ODCE d& dang bi€n dang.

a) Tinh gbc B va lwc §’ cing thanh
CD ung v&i van tdc goc w

" b) So sanh cic goc a va B khi |, m,
m va & c6 nhitng gid tri nh nhau trong
hai so do.



B - HUONG DAN GIAI

I - PONG HQC

1.1. Goi v la van t8c cia thuyén so vGi bd song. Vecto v luon Iuon
huémg vudng gdéc v6i bo. Theo cong thire cong van toc ta ¢o : V= Vl + v¢

Theo diu bai : 2.1 :
v 2 {8

Theo hinh B.1.1 ta thiy :

V') 1 [
e = = = .8 = 300 Ki
sina v T2 uy ra o | 1 g \
Vo= v cosa =

2
s 400.2
R 154 s Hinh B11

1.2. Goi giot mwa 1a vat 1, 6 10 la vat 2 va
mit dat l1a vat 3. Ta c6 :

— — -—
Vi3 = Vi T ¥y
Theo diu bai va theo hinh B.1.2 ta thiy

V')3 = Sm/S

543
2

Vi3 = Vp3.Colga = = 4.3m/s

Hinh B2

13. 1) Chon mdc thei gian 1a lic hai xe gap nhau & nga tw va goi mat
duong l1a vat 3. H‘nh B.13 difn ta phép cong van ¢ Vi3 = Vip + Va3,
trong d6 vecto V13 la vecto tdng hop, vudng goc véi vecto thanh phan
V22 Vecto van tdc twong d8i giita hai xe la vecto thanh phan v12 cd
hwémg khong ddi, c6 do Ion bing



Vi =‘Jv%3 +v}; = V402 +302 =50knvh

Yz U ,

i"""‘”'“i\\ 2) Vi chuyén déng cia xe 1 so vai
Y ., 2 A ~ 1 b
AN xe 2 la chuy€n dong thing deu nén khodng

\\ cach gilra hai xe sau 2 gio 1a :
- $ = v .t =502 = 100km
i Y3
i 2 .
! L4. 1) Liy hai truc toa do tring véi
hai dwong (H.B.1.4). Phuong trinh chuyén
Hink B3 ot duong (HB.L4 ® e
dong cia hai xe 13 :

Arx = ~25 3+ 22

B:y=-15t + 2 by

(L tinh bang gio, x va y tinh bing km)

<o
U

Goi s 1a khoang cach hai xe, t2 ¢o :

$=x 4y = Q2-2502 + (2 152 =

= 8502 - 170t + 884 7l -
S khi € = T%Oé = 0th = 6 pht
2) Goi s, 1a kbodng cach ban dau, Hinh  B.14

$,° = 8,84 Phwong trinh s2 = sozi

cho t = X0 — 02h = 12ph :

RO ¢ 250 s <ph. b

1.5. Gid st nwéc song chdy theo hwéng tr A dén B va goi khoang
cach AB la s, van 8¢ cha dong nwréce 1a v, Theo .ddu bai 1a co ;

)

Vg + 4‘\“2\/’0 + 4V2Vl - V% = {

) 5 . 8
— = 2 -
vitv, VoV, Vv,

Vi o+ 40v, + 20 = 0
Hai nghi¢m cta v, 12 -39,5 km/h va ~ 6,5km/h
Logi nghiém - 39,5km/h vi véi van t5c nay thi ca thuyén va ca nd
khbug the di ngwoc dong. Vay chi con nghiém v, = - 0,5km/h. Dfu trir
ching 16 dong nwdce chay tr B d&n A,
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=
Q

of thuvén 1 vat 1, nwde 1a vat 2 va be song 1a vat 3. Khi
i xuci dong

,....,
s

=
el
(oI
=T
j o

. . ! 6
fvi; + 1jty = 6. Suy ra t; = ;;4-—1 (1

Khi thuvén di ngiroc dong -

(Vis = jts = 6 hay 1, = - 6 )
) vl :

6, _6

Theo dau bai 1 t; + t, = :
' ° 1 2 V12+1 VIZ_’}

-

Giai ra ta dwoc v = 3

tp = 25-1=15h = 1k 30 ph.

1.7. D3 thi drong

5: di cia ca no A dugc
bigu dién bing dudng
giy khid AMC, con
cta ca nd B 12 duong
gay khic BMD (Diém

S S M bitu thi noi gip
0 nhau va lic gdp ahau).

s

3 TS 3 tgr) AM lmg voi cand A
- di ngiroe dong hic di,
Hinh BIS MD véi cand B di
ngwoc dong e vé. Vi
hai van t8c di ngwoe dong bing nhau, nén AM va MD ¢6 cing do déc

(BRI Lip ndn trong ty ta thiy BM vd MC ¢6 cimg do doc.
Néu ditm gdp nhau cia hai d6 thi Ja trung di€ém N clia doan thing

ALt hei cand sé€ chay véi thed gian bing nhau.

Theo 46 thi 1a thiy BE =

|

BF = 45ph



1.8. Goi hanh khach la

A _ "y vat 1, 6td la vat 2 va mit

Yo ~N_— %3  ditlavat 3. Mubn cho hanh

s o T\ khach dudi kip 6 t0 v&i van

e : X \} re 4 x H e e

- 7 toc nhoA nhi\t _t_l; tr"rorc h?t'

o - vecto van toc vy, cua nguoi

8 8y d6i voi 0t6 phai ludn ludn

hwéng v€ phia 6t0 va tai

thoi dim ban diu vecto Vo

hwéng tir A dén C (H.B.1.6).
A - A A ~ e d —> —> .

Theo cong thitc cOng van t8c : vi3 = v + Vp3.

o

Hinh Bl6

Theo H.B.16 ta thiy, vecto V13 c6 gdc tai A tai thoi difm ban diu
cd ngon ndm trén dwdng xy / AC. Mubn cho dd 1én cha vector ;1)3 ia
nho nhit thi vecto 71)3 phai vudng goc véi dwong xy, -tirc 14 vudng goc
véi phwong AC. Xét hai tam giac dong dang, ta cb :

1.9. 1) Gia st diém gip 1A D (HB 1.7) ta ¢6 :

v
1o AD G ER ) AB ta o6 vicosa = v, sina (1)
vy DB ’ -
Tur (1) ta xac dinh dwoce géc B gitra vecto
v
7; va huéng BA, v6isin § = ;l cosa (didu ¢
2
kién phai ¢0 Ia vjcosa < vy). Cac hinh chi€u  #H — —— - _ _
I A rxl ” >
ctia hai tau xuGng AB chuyén ddng véi cac Df/;"z%/;z
van t8c 1a vy sina va v, cosf. Thoi gian cin e //
dg gdp nhau ia : 4
nfe
1
t = ——————— . Véiv, liy tir (1 >/
vysina +v,cosB 2 By & (1 4 0%
ta é(’) o= Isi
’ vycos{a—
eos(@ ) Hinh B17
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Isine lcosa . v
= - Di€u kién la tga = —

v

: 2

Nt o=

Vl VZ
1.10. Goi diém gip nhau 1 C, a 1a goc cin tim (H.B.18), con thoi

gian la t :
7
c

A - :
I S et e g
B

Hinrh B18

AC = Vlt 5 CB = Vzt

AC _ 1
sina  sinB
cg o 4
Slnﬂ - Vzt
_vd A s
Suy ra : sine = T-Diéu kién vid < v,1 dwoc thda man. That vay
2
"820 < 2.160 ¥
sing = o > a = 300 hay 150° Viy c6 hai cich chay :

L y = 7°010° ; B = 142050°

1) & = 309 siny = 1 =3

D a =
d 20
CB 2 0,388 51,53m
_ 5453 25.8
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g & A Ale P ~ ~ ) N = — -
L1L Van t6c cua vat d6i v6i bo song 1a v = vi + v

a) ?phéi huéng vao B nghia 12 1am mot
g géc B véi b séng (H.B.1.9) :

//' i g = —— = -1~ . Suy ra § = 26934
9 ; b) v2 lam véi thanh ab coa thhyé‘n maot
i | goc a.
[
! vy A%}
| Ta ¢6 @ —= = —+—
| O Sng T sina—p)
sinfe - ) = — ﬁmf)’ g‘l—a-5= = (0,056
. _ = 201(V
Hinh  B.19 a-f = 10
) Suy ra : a = 29044
| L.12. Goi khoing AB = 1. O chuyén diu :
1 1 2 )
= + = ¢
b= o v—u | y2—2 /'l v Ur‘*\
O chuyén thit hai, v phai bwéng A h 1,.‘;13

léch di (H.B.1.10) ik B0

21,
b = i
b v | / ?
N =TS N
- u
1.13. 1) Gi6 thdi tiv thanh trai sang ”»
thanh phai (H.B.1.11) Van téc 1 cia g6 doi , N
veéi Trai Dat hudng tir Bic xuéng Nam : h
— ¥ %
u=v \[ 2
2) Gio tbm tr thanh phéi sang thanh “ h
trdi. Van tdc U ht t ba
rdi. Van t8c u hwéng tir Fay sang Dong : Hinh  BLI

=V\[2 /

56



1.14. h = Egl
3h 1 .
h-=" = =gt -1)2
PRl -\Uy
2 = 4t - 1)2
t = 2(t-1)
t = 25 h
1
= = gt2
115, h= o
2h
t =1/ =
g

H = vt + %gtz

H-h _ (H-hyg
V0 ' ¢ = '2}]

_ (H-h)\lZgh

N 2h

v

1,16, Khi roi tw do :

1
H = = of2
2 &

Y [F1- Gy [
- g—\l,() )

Khi ném 1&n ta c¢6 phwong trinh v& dd cao h cia vat (chi€u dwrong
huwéng 18n trén) '

h =H + vt - gt?

B [ =

h = 20 + vt - 5t
KhichamdﬁthzOvétzas

#H-20 _ 53};0 _ %5

° t
Vo = 3RIRK
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1.17. s = vt + %aiz ’

1
192 = 10t + = ¢2
2

2 + 20t - 384 = 0
t = -10 Y484 = -10 £ 22

x(m)
118. 1) v, = v, + at
10 : Vo = 2m/s
/ ‘ a = 3m/s?
/ X = vyt + %atz
/ x = 2t + 1,5t
/
35 ¢ 24+15.16
2) vy = % = T = 8mis
'//375————/( ) V(t=4) =2 4+ 34 = 14my/s
> f
X {
o 7 2 )
3) Xem hinh B.1.12
Hinh BIlIZ

L19. Theo d6 thi thi vat 1 chuyén dong cham din d&a, con vat 2
chuyén dong nhanh din déu v&i van toc diu v, = 0

1) Chon truc Ox ¢d g&c O tai vj tri ban diu cta vit 2 va chitu
dwong la chidu tir vat 2 d&n vat 1.

Ta thay do thi I cho v, = 0 khi t = 20s, do d6 d&i véi var 1 ta ¢o :

v, = v, + agt
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= -40 - 20a;
a; = 2m’s” {a; > 0 vi vecto gia t8c huéng theo truc Ox, tic ngwoc
chizu chuyén ddng)
v = 40 + 2 (1)

Phuong trinh chuyén dong cla vat 1 14 :

I S
X = X Vel + oat

xqy = 78 ~ 40t + t2 (2)

ba thi I cho v, = 10m/s khi t = 10s. Do d6 381 véi vat 2 ta b
\L) = ast ‘
10 = 10a,
2, = 1m/s?
vap = Lt 3

Phwong trinh chuyén dong cla vat 2 1a :
x = o @

2) Tai di#m gdp nhau ta co :
78 - 40t + 2 = 0,5t .
2 .80t + 156 =

Ta dwoc hai nghiém t; = 78s
t, = 2s
Loai nghiém t; vi vat 2 di dwoc 205 thi dirng.
Thay t, = 2s vao (4) ta dwoc toa do xy cia diem gip nhau M.
1

XM=§-4=>2m

120. 2) 0 < t < 4 : chuydn dong theo chitu dwong v6iv = 1m/s
dodé:x = t. Dént = 4s, dot ngdt ddi chidu.

4 < t <6 : chuyén ddng theo chidu am véi v = 2m/s do d6
x = 12 -2t
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by D <t <3 chuyén dung thing d8u v&i v = Im/s rdi cham dan
déu, dén t = 35 th dirng, doi chigu, chuyén dong nhanh din ddu dén
t = 55 thi dat van t6c 2m/s, sau do t€p tuc chuydn dong d%u véi van

3

Chuyén c‘ng san phit hep véi thue € vi chit didm o6 quan tink,
khOng ths 4¢ t ngdt doi chidu.

..,1 Trong qua trinh

ey A
T ‘»1 va v, dwoe comg
<

/1 /'\ Y thém cling mot van t8c
f / ! — =
b /\‘?/ v (V =

o
gt} (H.B.1.13)

Xét tam gide vudbng mi

i . cdc canh 13 cic veeto vam
I o .

[ . ‘l foc, ta b
e N

N 7Y
Hinh  BI1I13 ) o

1.22. 1) Chon h¢ toa do xoy, c6 gdc tai ditm bit diu ném. Goi Vig
iy Voo Vay 14 cac hinh chifu cia van t5¢ hai vat.trén cic truc toa 49, ta ¢6 -

Vix = Volosay | Voo = V0080, =
Viy = Vesinay - gt ; Vay Vosine, - gt

Goi u la van 5c cha vat 1 d8i véi vat 2. Khi 4v ta ¢

Uy = Vo€0sag = (-V,008a5) = vo(cosa; + cosey)
Uy = VoStnay — gt - vosina, + gt = v (sing; - since,)

u = v, \l(cosozl +cosay)? + (sina; - sine,)?
al C’~

2v,, cos (——“)

4 i

=
i

vecte Z?kh(‘)ng doi ca vé hudng va crréng .
2} Khoang cach s gitra hai vat

, aqtasg \

s = 2v, cos (\T—) t

/
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1.23, Theo hinh A18a : vicose; = vocosa, nén cac hinh chi€u xudng
mat d&t (0 cling mdt thoi diém) bang nhau.

\

Hinh Bl114

visingy > vysine, nén quy dao 1 cz2o hon guy dao 2 (H.B.114). Khi
vat 2 cham d4r thi vat 1 con bay nén cham d#t xa hon

Theo hinh A8 : vgsina; = vysina, nén dink cda hai parabdn cac
bacg nhau, nhwng parabdn 1 dodng hon vi hinb chi€u cta var 1 chuyén
dong nhanh hon hinh chi®u cia vat 2. (vjcosa; > v,c0sa,)

Hai vat dong théi cham dat, nhung vat 1 & xa hon.
24, Vi duoce ném véi mddun van t&c nhat dinh

- Néu ;g nim ngang, thi thoi gian roi t6i dit bing thoi gian roi tw

1 . 2h
1 I = = . 2 3 e f . Jivint
do t, tr 4o cao h = zgto . Suy ra iy = -\‘ g
. —_— . =
4 - ~F A - e k3 ~ - bl - e
- Néu v, chéch xudng : hinh chiéu cda v, 1&n truc Oy co gia
tri v = vsine + gt, nén a cang lon thi vat cang sém toi dat, sém

nhit 11 méanh co :: huéng thing ding xudng dwoi (H.B.1.15)
- Néu a ché&ch 1én : hinh chi€u 1én truc Oy c6 giai doan 18n cao
chém dédn mot doan :

ey )2
s = (Vosm_—_a) r6i rod Igm— LY
2g ‘ I Dﬁ\ t

~ - b
tr d6 cac h + s 5 [V
(H.B.1.15)

1) Trong cdc mauh g1
. — o A
co v, chéch xulng
I S o .
(= 50 manh) thi t¢i Hinh ~ B.LI5
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~ ry Y ’ b3 2+ - A > ~
ddt mudn nhdt 12 cdc manh cé V, gan ndm ngang. VAy sau

’ 2h o . .
I, = — thi m0t nita s6 manh da roi xudng dit.
g

2) Trong c4c méanh co v_:, chéch 1&n (moét nira s6 manh) thi t&i dat
mudn nhit 13 manh cb '\7: hwéng thing ding 1én trén (@ = 90°). N6
Vi A

di khoing s = —= méft thoi gian t; = —
2 S

2+2gh
thot gian 1, = e Vvogég

- v+ v2+2gh
[1 + tz = _g

r0i roi khoang s + h sudt

125. Lay gdc truc toa d6 & vi trf clia phao va thoi ditm O hic phéo
ban. Céc toa dd cia may bay va dan la :

Xy =vt;y; = H

1
(Vocosa)t ; y, = (Vpsina)t - 5 gt?

Xy =
(H.B.1.16)
y - Ban tring c6 nghia 1a x; = x, va
v y» = H hay v = v cosa (1) -

A va gt - (2vgsina)t + 2H = 0 (2)

. AN = vZsin?a - 2gH = 0

’ Vo (min) &ng véi A’ = 0, nghia 1a
0 - e parabén ¢4 dinh & d6 cao H.

Thay (1) vao A’ = 0, ta duoc
Hinh Bl1I6 Vo(min) = ‘, v2 +2gH
\ v L _ ngH
cosa = ve = m tke 1a tga = y

Véi v = 1440 km/h =400 m/s ; H = 2.10* m, ta c6
Vo(min) = 748m/s va a = 5704
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1.26. Trong hé toa do duoc chon nhu & hinh B.1.17. Cac phuong
trinh toa do ctia hon da la :

x = (voeosa)t (1)
; . i 2 U
v = H + (vesina)t - > gt? (2) 7
Thoi gian chuyén dong t, dwoc }
tinh tir (1) 7 N\
- i \
to - v ()
V,COSCL

Thay (3) vac (2), ta dwoc :

2

g—I::tgza—Ltga-F(gLZ—-—H) =0

| V2 2v2
2 2
A = LZ_&&_(&_H)zo
v 22 ’

2y 2

p - B +3g§1— =0
e Y%
Vo 53

L < _g' V6+2gH

v,
L(max) = —§ Vv2+2gH ing v6i nghiém kép :

2

Vs Vo 1
e = Sl Vv2 +2gH V3
Viy a = 30°
L(max) = 34,64m (g = 9,8m/s2)
1.27. * Phwong trinh toa 4§ cua vt la :
x = (v cosait 8]
y = H + (v sina)t -—% gt? -2

(H.B.1.17)
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Thoi gian chuyén dong cho d&n khi cham dit :

VoCosa

t, = (3)

Thay (3) vao (2), ta duwoc phwong trinh bac 2 v& tga
12 R ] , 2 )
g*tg*oc—Lrgoc+(&—H) =0 (3)

2 2
“V3 \ 2V0

ViiA = 0, suy ra :

-1 =
vi(min)  v2(min)
Vi o+ 2gHVZ - @212 =

[}

dat z = v, ta duwoc : 22 + 2gHz - g2L2 = (

Gidi ra ta dwgc v (min) = v g(VY H? +L?—H)
Vo(min) nay tng véi A = 0, phwong trinh (3) khi dy ¢6 nghiém :
R e
gL L

128. * 1) Lic t = 4s, bétong & do cao y, = % at = 025 .42 = 4m
va ¢O van toc v; = at = 2m/s.

Néu v ia van tdc cua da doi véi mar dat
thi V7= V) + V;. Vecto v (H.B.1.18) c6 cic
thanh phin v, = v, cos30° = 4,68m/s va

Vy = Y, 8in 300 + vy = 47m/fs = v,

Vay vecto v lam véi phuong ngang goc
B = 45° va v = 47 V2 = 6,65m/s.

Thoi gian da 1&n cao t; = = 0,47s ‘

os |

Hinh  B.118
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y
(xem hinh B.1.19). D9 cao cyc dai cia da so véi mat dat :

Khoang 1én cao (theo chidu thing dirng) Yi = vy - % gy = L1lim

Yo + V1 = 51lm

vl
Thoi gian da roi xudng d4t 13 ty V6i ;. ! '
‘ Yy
- 1 : a7
511 = - g8 : %
t2 = 1,018
Th(‘rigiandébayT=t1+t2=],48z
= 1,55 ‘ { ,
T
2 ; 4 = = x
2) Khoang cach 1 v,T = Tm Hinh BLI

II - PONG LUC HOC

2.1. Goi lyc 4y la F va kh&i lrong ciia thanh 13 m. Phin bén tréi
X

ti€t dién c6 khdi hrong m I

va chiu lyc F - F;. Phin bén phai c6 kh&i

~ lrong mI%x va chiu Iyc F, - F, ca hai c6 gia t6c chung a cia thanh

(H.B2.1)

} F-F, F,-F
i a= X I—x
-~ T F-F = L
A m m—
F““‘::}——»F
2 F-F, F,-F
X I—x
Hinh B21]
Fx F, (I—x
Suy ra : F =2+ 1)
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22, a) Vi cac luc tic dung
1én méi vt theo phwong thing /o
dirng can bing nhau, nén ta chi NN m, 172
cin xét cac lyc theo phwong TLTTIT777 777777777 77777 7777 77
ngang. Vi sgi diy khong gian = ’

nén 2 vit c¢6 ciing gia t8c Hinh B22
(H.B22)
Lo Fa T 1 Fa
my m, m, +m,

Fg, = kx = 300.0,02 = 6N
Thay cac gid trj vao a, ta co :

6
— ——— 2
a-12—2m/s

b) Lyc cing T = mya = 22 = 4N

7777 . 23. Xét riéng rong roc dong A. Vim, = 0
‘ nén ta c6 : T = 2F (H.B.2.3)

B Xét riéng vat m, ta co :

T-mg = ma

F g F £ SuyraF=(g+a)£2Q
7 Khia = 0thi F = 55
r  24.1) Chi 310N = 30N.
m 2) Lyc ma lyc k€ chi 1a lyc cang T. Gia
P t8c cia hé thdng 13 a. Ta co :
{T - mg = mya )
Hinh B23 myg —T =mya 2)

L
trong d6 m; = 2kg ; m, = 3kg
Giai hé phwong trinh ta dwoc :
m,—my

a = —2—1 g = 2ms? T = 24N
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~ 3) Néu T = 30N, m; vin bing 2kg thi (1) cho a = 5m/s2. Tir (2)
suy ra m, = 6kg. :

Viy x = 3kg

25. 1) Goi T la Irc cing cta day, a 1a gia t8c cia hg, ta c6 :

{<M+m)g—r = (M+m)a (1)
T-Mg = Ma 2)

. P, o= g
Suy ra : a M4m

Vit c6 khdi hrgng m chiu tic dung cuia trong lyc mg hwémg xudng
va phan Iyc Q clia khdi M. Ta ¢ :

mg - Q = ma
- _ ) o Z2Mmg
Q m(g - a) 2M+m
Ap lrc N cia vit m lén khfS“x’M ciing bin 2Mmg
p A va vat m & D408 HM+m
AM(M+m
VE = o7 = IM(M+mjg
JF =27 2M+m
So sanh v6i P = (2M + m)g ta thiy P > F
2.6. a) Goi T la lvc cing cua ddy. Gia t8c a; va a, clta 2 vat ddi

véi 1ong roc nguoc chidu nhau nhitng c¢6 do 16n bing nhau. (H.B.2.4).
Ta ¢6 , :

my m,
_(mymmy)g 0198 r
m+tm, 05 Uff
. 7
a; = a, = 1,96m/s?

) 77
T = my(g + a) = 02098 + 1,96) = 2,35N 7
Vi gia t6c cla rong roc bang 0 nén lwc k& chi:

F =2T = 47N Hinh B24
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b) Khi gia t8c cua thang may bing a = 1,2m/s?, ciing tirc 1a khi ca
hé gdm hai trong vat va rong roc déu c6 thém gia tc a = 1,2m/s?, thi
Irc truyén gia tdc cho hé nay 1a F; :

Fi = (m; + mya = 05.12 = 06N

Viy luc k€ chi : PP = F;, + N = 47 + 0,6 = 53N

2.7. 1) Chon chitu di 1én lam chi®u dwong. Goi a la gia t8c cla
thang may, T 1a lyc cing cia day. Ta c6 :

F-M + m)g =M + ma

mF
T=m(g+a)=ii§

2) Goi a’ la gia t8c méi cia thang may :
F s
F-Mg =Ma;a = ;—g(hu’o'nglen)
3) Vit roi tr do nén ¢6 gia tGc g huwéng xudng. DFi véi budng cia
thang may, vat c6 gia tSc a,, = a’ + g va khong c6 véan tSc diu nén
thoi gian roi dwoc tinh bing cong thirc :

1 ,2h ,ZhM
= — r 2 . - - =
b 2amt.Suyra.t - F

28. Vi khong ¢6 ma sit nén phan lyc G cia thanh 1én hat cwom
vudng goc véi thanh, C6 thE phan tich O thanh hai thanh phén : (—)')1 ¢6
phwrong thiilg ding va bj can bing béi trong lyc tic dung lén hat cuom,
Q; = - mg; Q, c6 phwong ndm ngang va vudng goc v6i thanh, Iyc

—

- Q, N D
ndy truyén gia tdc E; cho hat cuwom, ;: = (H.B.2.5). Do tinh chat
twong d0i cia chuy®n dong, ta c6 -a—; = 5-1) + ?trong dé ;; la gia tGc

cia chuyén dong twong d8i cua hat cwdém d6i véi thanh va c6 phrong
¢ 2 2
cia thanh, con a 1 gia t8c kéo theo (cia thanh) (H.B.2.6). Ta ¢6 :

68



Hi nh

B25

a; = a cosx

ao=

a sina

Hi nh B.2.6

Thoi gian t d€ hat cwdm roi khoi thanh :

1

t=3

t

altz

R

21

acosx

Con phan lyc Q 6 do 16m
Q = JoI+Q3 =

2.9. Lyc cang diy tai

D&i véi vat 1 ;

Dai véi vat 2

Pai voi vat 3 :

4y =

51
az =
S8 =

a3 =

83 =

moi ditm déu c6 dd l6m bir_lg nhau.

m Vg2 + a%in?a

Hinh B27
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Mit khdc ta c6 : 253 = s; + s,
Suy ra : 2a; = a; + a,

2(4mg-2T> - T + T+mgsina
m

4m m

Giai ra ta dwge : T = %g = 49N

a; =

N

= 49m/s? ; a) = g = 98m/s? ; a3 = %g = 7,35m/s?

2_.10. Vit m chiu hai hyc tic dung 13 lyc cang cia day T va lrc ma
sat F .. Vit M chiu ba lwc tic dung 1a hrc ﬁ hre T va lyc F;—ls (Xét
theo phwong ngang. Xem hinh B.2.8)

Vi d9 16m ciia gia t8c cha hai vat bing
T .' nhau nén ta c6 the viét :

F-T-F,, T-F,

ms4 . = =
Fma 2 M m
M F F-2F
T = ms .
: a Mtm Suy ra :
Hinh B238 F=M+ m)a + 2F

F = % (m + M)g + 2kmg Thay gié tri vao ta dwgc : F = 25N

2.11. Vi diy ndi khong c6 khai

lwrong va khong gian nén hai vat
chuyén djng v6i cing mét gia t&c - r
|al = a. Theo H.B29 ta c6 : qﬂ ‘
P;sina—F_,.—T
a = LM 4 ve Z
my
vat 1)
T_Pz e
a = (d6i véi vat 2)
m, Hinh B29
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TN

P sina—F~P,
Suyra: a = —— =

m;+m,
(m,sincz—m,) g—km,gcosa
T my +Hl2 -
_(25-210 ;0,1.5.10.0,87 = 0,093 m/s?

T = my(a + g) = 2(0,093 + 10) = 202N

2.12.* Goi ném la vat 1 chuyén dong véi gia toc 5;, con vat m la
vat 2 chuyén dong véi gia téc 5-2) Chon hé quy chi€u 1A hai tryc toa dd
Ox, Oy gin v6i mat nam ngang (H.B.2.10) va chi€u céc vecto gia tdc
lén cac tryc, ta c6 : al (ax = 2y, ayy = 0)

2, (ago a3)

Goi N la phan lyc ¥
clia ném 1€n vit va ap
dung dinh luat 2
Niuton cho ting vat,

ta dwoc : ' X
' Hinh B210
F cosa - N sina = may, @
Fsina + Ncosa - mg = may, 2
F - Fecosa + Nsina = Ma; . 3

Mit khac, goi 5';1 12 gia tSc cia vat m dGi véi ném thi :
Z; = ;2)1 + E; (vecto 5-;1 huwémg song song v&i mit ném)
Chiéu 1én hai truc toa do ta dwgec :

ay = ay cosa + a;

ay = ay sina
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Suy ra : ay = (ap - ap) tga )
Giai hé¢ 4 phwong trinh ta tim duoc :

F(1 —cosa) + mg sina . cosa
M + msin?a

a =

F(msina + Mcosa) — Mmgsina . cosa
m(M + m . sina)
4 = LFcom [M+m(1—cosa)]~mg(M+m)sina . coscx } tgor
y m(M+m.sin?a)
Mudn cho kh&i m dich chuy&n 1&n trén thi phai c6 hai digu kién :

a)ay > 0.Suyra:F > DgMtm) sine

M-+m (1—cosa)
b) N >0. Suy ra : F < —MECOSE

(1—cosa) sina

a2x=

Két hop lai ta c6 :
mg(M + m) sinc Mg cosa
F <

<
M+m(1 - cosa) ~ (1 —cosa) sina
Néu F = % thi ay; = 0, vat ditng yén so véi ném va

cung chuyén déng véi ném.

213. Fyyg = T sine (H.B2.11)
Fps = #Q (Q 1a phan lyc

(cre dai) ctia mat ban
# 1a hé s§
ma sat)
= u (P - T cosa)
} T = k(1-1,)
. 1
P = e -
T=k (cosa Lo)
) T = K, (— -1
Hinh B211 = X Cosar
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1
kl (—— - 1)si
lo(c ) sina

Suv ra 1 u =
YIE T g (1 - cosa)

Thay gia tri vao ta duoc u - 0,2

2.14. 1) Néu F < km,g thi hai vt vin ditng yén.
2) Néu kmyg < F < kg thi vat m, s& chuy&n dong (dao dong tit dén)
3) Néu F > km,g thi hai vit s€ chuyén dong v€ hai phia va dao
dong tit dan.
3

2.15. 1) L4y chidu dwong hwéng xudng dudi. Q=
Goi ayy la gia t8c cla m, d8i v6i dit, ta cb :

ay = a, - a; (nhanh diy mang m, c6 gia t&c bing va ngwoc chidu
viri ml)

Ap dung dinh luat 2 cho hai vat véi nhin xét ring lwc ma sat bing
lrc cang cua diy :

myg - Fg = mz(az - al) 1
mg ~ Frg = myay 2
(m; —my) g + mya,
Suy ra : a; =
ms "~ m; +m,
myg—m;(g—a)
Ay =

m, +m,
x ) m
2) a) a; < 0 n€umy < (1-—g—)m2hayml <5

< s my
b) aygy < 0 néum, < (1——g—)mlhaym2 <5

m
5 \K x 2
€) a; va ayy déu dwong néu -5 <m <2m,
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2.16. * a) Lyc cang cia diy tic dung lén hai rong roc tirc 13 lén
ban, mdt ngiu lrc F), F, (H.B2.12) Ngiu lyc ndy bi sin khir nén chi
¢6 lyc ma sat Fms clia m, tic dung lén ban va gy ra gia toc a; cia
ban.

5

Hinh B.212 Hinh B.213

Ijms = mya
Vat m, chiu lyc cing cia day F va luc ma sat can :
F-F ms = Mhay

Vit m, trwot hay ding yén so v6i ban ? Gid s m,. trrot, nghia la

I:_Fms
a1<aZViFms=km2g=60Nnéna2= : >ay

v m;

Fms ) m, :

a = Tnl—hayF > F_ms (;1+ 1) = 100N
& day F = 8ON. Vay m, khong trwot so v6i ban, m, va m; cing

F__ 3,2m/s2
m;+m,

b) Tac dung cia day lén ban rit lai con hai luc 1-5’1, ?2 (H.B.2.13)

lec F; bi trong hrong ciia ban khi, chi con F, = F huéng sang trai.
Phuong trinh chuyén dong cia ban 1a :
Fns - F = myay

* a = —1,3m/52
Phurong trinh chuyén dong ciia vt 1a ; F - Fus = Myay 5 2, = 2m/s?
Ban va vit chuyén dong ngrgc chidu nhau.

co gia toc a

i
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2.17. * Chon chitu dwong la chidu xudng dudi. Goi cac gia tdc 1a
a, va a,. Gia thi€t a; > a, (mi€ng gd dwdi chuyén dong nhanh hon) '

Vit m; chiu cic hre :

- mg sina

- lyc ma sat F; = ky(N; + Np) (N; = mygcosa, N, = mygcosa)

- lyc ma sat F = kN, '

Hai luc ?; va -I?d:éu hwéng 1én trén. Ta cb phwong trinh :
mygsina - F; - F = mja, @

Vit m, chiu cic lyc :

- myg sina, (hwréng xudng)

- lyc ma sat F = kN, (hwéng xudng vi vit m; chuyén dong nhanh
hon nén lyc ma sit kéo vat m, di). Ta c6 phwong trinh :

mg sine + F = mya, 2
F+F,

Tir (1) suy ra a; = gsina -
my

Tir (2) suy ra a, = gsina + —nl;; > a;, mau thuin véi gid thi€t. Viy
2
miéng g dudi khong the chuydn dong nhanh hon mi€ng g6 trén.

Néu gia thi€t a; < a, thi c6 cic phwong trinh :

mg sine - F; + F = mya ' 3)
myg sina — F = mya, C)]
a; = g sina - n
1
a, = g sina - o
2
F-F F .
a; < a néu > - hay
1 2
k(NN KN, kN
my m,
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Thay N; = myg cosa, N, = mygcose va chia cho g cosa, ta dwgc :

ky(m; +m,)—km

1(m; +my) ~km, > K
m

k; > k. Vay vat m, c6 the chuyén dong nhanh hon my n€u ma sat

gita hai mi€ng g6 nhd hon ma sat gitra vat m; va mit phing nghiéng.

N€u k; < k thi a; = a, = g(sina - k cosa). Hai vit cing trirgt
nhr mot vat.
2.18. * 1) Theo dinh luat 2 Niuton : | -
mAv =-FAt = - kv At = -kAx
Av = - ﬁ Ax. Phrong trinh nay chitng td V‘li\i ham bic nhit nghich
bi€n cua x :

V=v, -—x
° m

2)Chov=0,tacé:l=%vo=10m

2.19. Qua ciu chju hai lyc tic dung Ia trong hyc P va luc cing T,
Hop lrc F ciia hai lwc nay c6 phwong ngang va hwdéng vao tdim O lam
cho vét chuyén dong tron d&u (H.B.2.14). Theo quy tic hinh binh hanh
ta thav

F P tga

1
a = 300; tga = V?
mr(27zn)? = %

. __1_1’_8_
suy ra:n = - ey

Thay s6 ta c6 : n = 0,98 = 1 vong/s

Hinh B214
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220. Goi m la khdi lvgng cia vat va r la khoang cich wr vat 161
coc, ta ¢o

F = P tga (H.B.2.15) \
mw? (R + 1) = mg tg30° T\
4n2(R + 1) = % \,
F
r = 1sin3Q° = 0,05m e
voi g = 10m/s? ; 22 = 10, ta c6 : %

,/ P
R=4\I- 0,05 = 0,094m .

R = 94cm Hinh B21I5

2.21. Ngwdi bi x0 vao thanh 6t6 chiu phan lyc cia thanh, phan luc
ndy 1a lyc hudng tam.

Khi may bay lwon vong bao gid nd ciing nghiéng cénh. Lwc ning
Q vubng goc vm mit canh sé nghxeng mdt goc so vdi du’o'ng thing déng.
Hop lwc caa Q va trong luc P la Iyc hwéng tam F (H.B.2.16)

Hanh khach c6 gla tdc hlrorng tdm nhw may
bay, do hop lyc cia Pl = mg va phan luc Ql
cia gh& ngdi. Ql ¢6 phwong clia O nén vin hirémg
tir sin dén trin nhw khi bay thing, Khi bay thing
thi Q; = P; = 500N, nhung khi bay vong thi

0F = (mgp + (B

Suy ra Q; = 5385N. Viy nguoi dy chiu
anh hwdng cla hién twomg "ting trong hrong',
nhung tang rdt it AQ; = 385N

Hinh B216

~ 222. 1) Nuéc dE roi nhit khi x6 nwéc qua vi tri cao nhdt. Nuéc
khong roi ra n&u lyc quéan tinh li tim I6n hon ho¥c bang-trong luc :
mw?r = mg

Ban kinh r bé nhdt & mat thoang : r = 0,7m
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w 2 -\’ % 2 3,74 rad/s

Suy ra : n = 0,6 vong/s

2) Luc cang clia day 1a cyc dai khi x6 nwéc qua vi tri thap nhit,
bing tdng clia trong lrc va lyc quan tinh li tam : ’

T =P+ Fy = mg + o)

Liy R tng véi khsi tim cia nwéc R = 0,75m vi w = 3,74rad/s ta
dwoc T = 203 N-

223. a) Tir dwong 1 sang duong 2
phai di theo cung tron, ban kinh r. Lyc
hréng tam (i da bing lyc ma sit k mg,

2 . —
Vay .‘.’.’r"_ € km.g hay v < \[ kgr . Thay
s0, ta dwgc v < 58,8 km/h

b) Tir dwong 1 sang dwomg 3 di theo
cung tron ban kinh R = r 1g60° = r \[3
(H.B2.17) -

v < \}kgr V3. Thay s§ v € 75km/h

Hinh B217

224. * 1) Trén doan dwong thing :

A 105-10 5
amax=3:=—'6’—1_=5m/s‘

Trén dwomg vong ndm ngang, luc gay ra gia tdc ti€p tuy€n a, va gia
t6c phap tuyén a, do ma sat sinh ra, cing la do ddng co sinh ra. Vay : -

(toan phin cyc dai) = oM/ s

at = a% + a2

a, = \/az—a?1 = -" a2 —%
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Thay s6, ta dugc : a, = 3,72m/52'

Av Av 0,5
h A thu - — fra At = — = =X = 0,14
Theo cong thirc a, At suy ra At 372 S

2) Khi a, = ay,, = 5m/s? thia =0 ‘
O t6 chuyén dong tron déu qua dwomg vong c6 ban kinh nhd nhit
dwoc tinh bing : :

2n(max) '—Rmin
v2 100
len—'a_—=—5_=20m
max -

225 * Vi chuyén dong tron khong deu nén vat c6 gia t8c phap tuyén
{titc gia tdc hwéng tam) va gia 8¢ ti€p tuyén.
a; = w!R = Re?

a _v_A_V___RS_A[j
Z At At

Gia t8c toan phin a = (W = Re¢ mt-“_
Lurc lam dong tién chuyén dong cing véi dia la :
'F = ma = mRe \lﬁ-—s—?—tz
(m 13 khoi legng cia dong ti€n)
D6 1a lyc ma sat nghi, ‘c() gia tri cuc dai bing kmg

mRe y1+&2¢ < kmg

1+€2t4$k—2'g"2—

R2¢g2
n a 1 k2g2 V
Dong tién chwa ving ra nfu t* € = ( = - )
g2 \RZ%2 /
Re

Didu kién t > 0 la k%% > R2Z hay k > -

(ma sat du 16n). Nhung lrc ma sat cing chi git dwoc dong tién dén
thoi diém :
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‘ £\ RrR2%2
-4/ g
hay t = VC R2:2 1

226" Chon hé quy chi€u gén véi vat 2. Pay Ia hé quy chi€u kbong
quéan tinh, chuy&n dong véi gia t8c g so véi mat dit. Trong h¢ nay vat
2 dirng yén, con vat 1 chiu hai lyc can bing nhau, d6 1a trong lyc P
va hrc quéan tinh F_;t = - mg’ Do d6 vat 1 chuyén dong thing du so
véi vat 2 v6i van toc vy, = v, — v, = khong doi.

2.27. a) Trong hé quy chifu gin vé&i vat M thi vat chiu tic dung cia
ba lrc can bing nhau : trong lyc P, phan lyc N cia mat ciu va hre
quén tinh li tam

2
my
F, = —
For - qt T

AN P+ R+F, =0 0
Vs ﬂN Gia sir vt roi hinh ciu khi AOM = ¢

N ‘
l \ Y l (H.B.2.18). Lic 4y N = 0, ta co :
\
P Py =0
Y mv?2
' Chi€u xudng OM : - mgcosp + = 00
Hinh B218 Theo dinh luat bao toadn co ning :
2
EZV— = mgr(1 - cos p) 3

(2) va (3) cho ta cosp = % , OH =-

Suyrah =

Wi
[

b) @ < ¢ : vt con d& Ién hinh ciu. Chi€u phwrong trinh vecto (1)
xulng trye OB, ta dwoc :

2
- mgcos 30° + N + El;v— =0 “4)
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Phwong trinh twong ty nhw (3) cho

2

mvZ = mgr (1 - cos 30°)

[

mv2 = 0,134 mgr. Thay vio (4) ta duwoc :

mg V3
2

hay

ST

N = - 0,268mg = 0,6mg
228* Néu P = mg la trong lwc, T = k (Lio) 1a lvc dan hdi cua
ddy cao su tic dung lén vat thi hop hre F=P+Tlh e hwémg tam :
' 8

i=--J'c rad/s

F = mo?l ; = 2 .
me?l; ; @ 3 3

a) O difm cao nhat B, hai lyc P va ?chng chitu :

mg + k( - 1) = me?,

kl,—m
. f = 0,613m

b= k—mw
Day gidn I - |, = 0,013m. Lvc cing T = 10°0,013 = 130N

b) O ditm thip nhdt A, hai luc P va T ngwoc chidu : T = P = F

k(l, - 1) - mg = mw?l,

ki, +mg

k—mw?

l, = = 0,621m

Day gian L, - 1, = 0,02Im va luc cang T = 210N

Chi ¥ : Cing c6 th€ giai trong hé¢ quy chi€u gin v&i vat Vat sé
chiu ba lyc ¢in bing 1a F) T va e quén tinh F;t

229 * 1) Trong h¢ quy chifu gin véi xe, khi xe c6 gia tdc a thi c6
lrc quan tinh F = —ma tac dung én A, lam Gng quay theo cing phurong
nhung ngwec chiu a. Lé %o bi‘giz'm mot doan Al = -E = % a tilé

veri dd 16m cha gia 8¢
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Chi y ring nfu xe di cham din thi F hwéng ra phia truée nhung
khong nén 1o xo vi hé thdng & vi tri can bang khéng bén. Ong sé quay
ra phia trwdc d& van ngroc chidu véi a, 1o xo bi gian,

[°]
l
=
o]
[
B
-9
I
}
I
o
0
%
N
¢
[¢]
[e)
=
=1
<
oy
=]
o
Loy
=
o

thany ~.sh ddn déu véi gia tOc a. Van t6c hic t = 20(s) la v = at
= 0820 = 16m/s. Quing dwomg d = %a@ = 0,4400 = 160m.
b) Xe quit sang phii. Ong quit dén vudng gbc v&i van tdc, chirng

10 xe chuyén dong tron d8u, c6 lyc quan tinh i tim tic dung Ién A.
Do l6n cla gia t8c vin 1 a = 0,8m/s?, van t6c v = 16m/s. Viy ban

7
kinh dwong tron R = : = 320m. Trong thoi gian 31,4s xe di dwgc quang

dudmg vt = 16314 = 502,4m. Goc E/c;\H——S-S—%i = 157 rad = g-rad
¢) Xe di thing chim din d8u véi gia t5c a; = 2060;03 = 1,2 m/s%

Sau 10s, van tSc 1a v; xac dinh béi v; = v - ajt = 16 - 12 = 4m/s

d) Xe chay thing d&u véi van tSc 4m/s

IIT - TINH HOC

311 Vat chju tac dung ciia ba hyc trong lre P, luc cang T clia day
va phan lyc Q cia mat nghxeng (H.B.3.1) (4] vudng goc véi mit phang
" nghiéng vi khong c6 ma sat.

Tir didu kién cin bing P P+T+0 =0

ta suy ra : sin@ = I
y : P
T = P sina = 2980,5 = 98N
Q
2 = =
) cosa P
Hinh B3l Q = P cosa = 298 £ = 17N



3.2. 1) Xét diéu kién can bing cta thanh AB c6 thé quay quanh ban

I8 A, tacd:

P, OA + P,.BA
1006 + 10.12 = T.045

Suv ra T = 40N

2) Hop luc P ciia hai Iwc I—’T

va -}5; dit tai C va ¢6 do 16n bang gA F\P*\Q
7

Td

c

8
P

20N. Vi thanh cin bing nén hop ‘
lwc cia P va ?phéi di qua truc P=20N
quay A (H.B.3.2) va c¢b gia trj :

F,. =

hl

Hinh B32

= 34N

Phan lyc Q can bang véi Fy : Do d6 Q = 34N.

33. a) Ta hdy xac dinh cac lyc tic dung Ién vat (H.B3.3) : trong
lrong P, luc cang T cia day va phan luc O ciia mat nghiéng, Vi khong
c6 ma sat nén Q vudng géc véi miat nghiéng. Theo ditu kién cin biang
P+T+0 =0, balyc nay phai dong quy

Hinh B33 -

Muén viy phan luc Q phai di qua diém
M la giao di€m cia gia cia trong lwong P
va gia clia lyc cang T. Ditm M nim & mit
trén cha vat. O vi tri gi¢i han a = ap, thi
difm M nim & canh d&i qua A, Tir d6 suy
ra a, = 450 N&u a > 45° thi khéi lap
phurong sé quay quanh canh di qua A (theo
chidu kim ddng ho).

b} Lap luidn twong tw d8i véi trwong
hop day budc & A’. Khi iy néu a > 45°
thi vt sé quay quanh canh di qua B’ (theo
chidu nguoc véi kim dong ho).

3.4, Vién gach (4) nho ra khoi vién gach

(3) cuc dai la -1“ 1 (xem H.B.3.4). Dung quy tic hop luyc song song ta

thiy trong tdm C, cta hai vién gach (3) va (4) & cach mép phai cua

83



4 G4, vién gach (3) mot doan % 1. Do d6

fr 3 f vién gach (3) chi dwoc phép nhd ra
_{2 P khdi vién gach (2) mét doan %l; Trong
7 tam Cj; ctia 3 vién gach trén cach mé
3 p
Z 7 phdi cia vién gach cudi ciing mot
2P _
doan —é— L do d6 vien gach (2) chi
3p dwrec phép nho ra khoi vién gach cudi
Hinh B34 ciing mot doan%l. (H.B34).

Vay vién gach trén cung nho ra

e T, RN A . x 11
khoi mép phai cia vién gach cudi cing mét doan 1ém nhit bing Ey I
3.5. Con lan vwot qua dwoc bic thém
néu momen cia lyc F d6i véi truc quay A

16m hon hodc bing mdmen cia trong hrong
P (H.B3.5)

F(R - h) > P {RZ = (R—h)?
P(R - h,) = P {R2—(R —h_)?2

2h2 - 4Rh, + R? = 0

Hinh B35

Giai ra va chi-ldy nghiém 0 < h < R
ta dwoc hg,, = 029R

3.6. Ta coi ban ciu nhr mét vat rén can bing d6i véi truc quay qua

A diém ti€p xic C (H.B.3.6). Khi iy mdmen
/™ doi véi C cha trong lwong P, clia ban ciu
/ . \ 0 can bing véi momen cua trong lwong P,
\ G cla vat.
‘\ ; 8 P,.GH = P, B
~ - 3 .
.! A oI myg 3 T sina = magr cosa
£ l ¢ tga = 8
" Hinh B36 3 m



3.7. Ap dung quy tic mémen hrc déi
v&i truc quay di qua A, ta c6 :

MFms = MP (H.B.3.7)
2RF. = mg R sina
Vi F, nghi corc dai = k N nén :

2R kN = mgR sina, (o, la goc -«
cre dai) Hinh B37

- 2Rk mg cosa,, = mg R sina,
tg an, = 2k
3.8. Vi qua ciu khdng quay quanh tdm O ma chi chuyén dong tinh

ti€n nén theo quy tic md men lyc ta ¢6 (véi h < R) :
Fns - R = F(R-h)

F, = kmg
F h
k = e 7R
Theo dinh luat 2 Niuton :

a = = —
Bién ludn : Vi F i € Fieo nén k < —

3.9. Bit chi chiu 4 lyc : trong luc F,’ ngoai hrc Ff Irc ma sat F_)ms
va phan lyc vuéng goc Q (H.B3.8)

Vi vit khong chuyén dong theo phwong thing ding Oy nén :
Q-P=0

, *.‘/ Q=P
/ F;;O \ | Frns = kP ¢y
I x  Dg vat khong quay quanh truc A thi phéi c6 :
Q

Fo i 2 2

P
Hinh B38 F<T3 @
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Vét chuyén dong thco phwong ngang OX :
F-F, =20
F 2 F, (3)
< -B
kP < F < VP?

kSW

3.10. Cap luyc va phan tyc Wl va -I\T, cung gia, ngwoc chi€u va cling do
16m. Vi h¢ vat co tinh chit d5i ximg nén cap lyc nay phai c6 phrong ngang.
Ap dung di€u kién can bang tong quat cho méi tdm van (HB39) ta cb :

= OvaZM =
Tl‘rff=(),tasuyra: Y
-D6i véi truc Oy : ~P + Q; = 0 N/
—=Q =P =P
- D&i véi truc Ox : N| = Fms;
Tt‘rZM = (, suy ra :
(tryc A)

P 5 sina + Fpolcosa = Qlsina

1]
|

1
ms = (Q _E P) tga

1
ms EPtgaskP
k=2 (g

3.1t Cac lyc tac dung Ién thanh AB 1a Iuc F, trong lyc P va cic
phan lhrc Ql, 62 vudng goc véi cic mat (H.B.3.10) Vit can béng nén
quy tic momen lyc d6i véi truc quay qua A cho ta : Mp = Mg ,

Pl = Q)l, = Q2
1
Q=3P



Ppitu kién can bing lwc Vviét
duéi dang hinh chi€u trén truc
Ox // v&i mat nghiéng cho ta :

Pcos(a - 90°)-Qcos(a - 90°) -F=0

hav P sina - Q, sina - F = 0 ) l A

Psina—‘-;-Psina=F T £
F = -%P sina Hinh B3I0

A 3.12. Truréc hét ta xéc dinh vi tri

" cha trong tim G cta mi. Trong tam

/ } M G cach dinh A mot doan AG = %H =

¢ /é))\/\/ = 13,3 cm
4% \ Tam gisc AON 1a mot nira tam giac

8 \/ £ d&u (HB3.11) nén: AO = 20N = 15cm

Trong tdm cia mi & cao homn trong

Hinh B3Il tam cla qua cdu, cing la tam quay
ctia mi. Do d6 cin bing la khong

ben, khong gi¥ dwoc mil & trén dau.

3.13. N vaA M 13 trung diem cia OA va OB. Trong tam G & trén
NM (H.B3.12)

L4y hai truc Ox, Oy trung voi
OA, OB, ta tim toa do clia G theo
hé thitc @

a MG = b. GN

b a atb
x _GN _ a IR
a NM ath | x
a2 voA
x = a+b
b2 B3.I2

_ po -y = DT Hink ‘
ciing vay @y puT i
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Goi Ou = X, OV =

Y.

Trong lrong dam P phai dwoc can bing

bédi ba lyc dv R = % P. Ldy mémen d6i véi Oy :

Bién luin :

1) Gia thi€t a > b, Y <

1
=~ PY =
3 Y Py
3b2
=3 = a+b
3b 3a ~

?,X>?Nhu'ngphéic6:

X < 2a hay a < 2b nghia 1a OA khéng dwoc dai qua 2 Bin OB.

2) Néu a

3) Néu a

0

2b thi v & trung di®m cia OB va U ¢ diu A,

3

bthiX=Y=§a—=ZOA

2

3.14. Goi trong tdm cia thanh I3 G, OG = %, nén quy dao cia G

s
A

Hinh B313

12 mdt cung tron. Can bing khong bén
g v6i vi tri cao phét cia G, OG thing
dirng (H.B.3.13) Vi tri can bang cia thanh
duoc X4c dinh bing g6¢
GAO = GOA = «

Céc phin lvc & A va B vudng goc
véi OA va OB, nén c6 gia gap nhau &
C trén dwong thing ditng OG. Ta c6 :

Fa+Fp+P=0

Suy ra : F, = Psina, Fg = Pcosa



3.15. * Néu R; va R, la cac phan lyc cla mang khi thanh can béng,
ta co : ’
R+ +F=0

R} va R, phai c6 gia c4t nhau tai
C trén duong thing dirng di qua trong
tim G (gia ciia P) (H.B3.14).

Goi a la goc ma thanh AB lam
véi dwdng ndm ngang. Goc a cuc dai
ung véi ﬁl va ﬁ’z nghiéng cyc dai so
véi cae phap tuyén OA va OB. Goc
nghiéng B ¢6 tang bing k 1a hé s6 ma
sat nghi cuc dai. Ap dung dinh Ii ham
s8 sin vao céc tam gidac ACG va GCB
ta 0 :

Hinh B3I

s -a g +p)

sin(p —f) _ _ c.osA(a +o-B)
4
Csinef) _ PG TPTOYD cosa-p-yp)

Csinp—f) _ _cos@Bte)  ue - o
Suy ra F sin(eth) = cos@a—p-p) Véi ¢ = 60°
ta ¢6 : sin(60° - B)cos[(a - B) - 60°] = sin(60° + B)cos[(a - f) + 60°]

Suy ra : tg(a - B) = %tgﬂ
toq = —K_
BT 3
3.16 * Vi kh&i gb con chiu tic dung cua lwyc didy Acsimet nén thé
ndng W clia g6 gom c6 th& ning W, = mgh va thé nang W, giy ra
bdi lwc diy Acsimet F. D€ tim bi€u thirc W, ta 4p dung cdng thirc :
d0 giam th€ ning = cdng cia lyc Acsimet
WA(]) - WA(Z) = F(Xl - Xz) = Fxl - FXZ
(vitri 1)  (vi tri 2)
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Hinh 3.3.15\

Trong cach 2 ndi nghiéng 45°

Vay can bing 2 bén hon

- —>

trong d6 F 1a lwe diy Acsimet, x,
va X, la khoang céach tir tim diy
A (kh8i tAim cia nwéc bj chi€ém chd)
dén mat thoang. Do d6 W, = Fx
vai W = mgh + Fx. Theo diu
bai thi & céc vi tri 1 va 2, mgh
la nhw nhau.

Trong cach 1: x; = %
1 aV2
X, = 5——2—==0,23a < x

~—

Co6 the chéng minh ring & vi tri trung gian 3 (H.B.3.15) ngiu luc

F, P"kéo vat v& vi tri can bing 2 nén cich 2 1 can bing bZn.

3.17 * Lay hé¢ quy chi€u xoy
gin v6i tdm van. Vat chiu céc lre :
trong lrc P = mg, lyc quén tinh
Q = ma huéng sang trai, phan lyc

Y N
N cha van, lyc ma sat F (H.B.3.16) F X
. ]
NEu vat con & trén van thi phai
cON > 0(1) \\/ P
e A ’ A A z Ny O -
N€u vat ditng yén trén van thi
tong hinh chifu cic lrc xudng hai
truc b?mg khél‘lg va lu’c ma sat Hinh B3I6
khéng vuot gi¢i han F < k N (2)
Chigu xudng Ox : F - mgsine - ma cosa = 0 3)
Chi€u xung Oy : N + masineg - mg cos a = 0 4
N = m(gcos a - a sina) @)

Ap dung di2u kién (1) vao (4) ta dwoc a < g cotga 5
Véi (3) va (4) ta vi€t lai di€u kién (2) nhwr sau :

m(g sina + acosa) < k.m(g cos o - a sina)



g (k cosa — sina) P
a < - (6)
ksina + cosa
k cosa — sina L Sosa
ksina + cosa sina

Co6 the thiy ngay ring :

That vay, nhan véi  (ksina + cosa)sina > 0,
ta ¢b kcosa sina - sinZa < kcosa sina + cosia
Vév chi cdn ¢ (6)

(k cosa —sina )

Gidtrimax cita a la g -
ksina + cosa

=2

3.18 * 1) Liy hé quy chiu gin v&i van. Qua ciu chiu céc luc P = mg,
lyc quén tinh Fy, = ma hwong sang trai va phan lrc Q & A c6 phrong
AO (H.B3.17)

N&u hop luc Fcia i’:t va O c6 do 16n F hon P thi qua ciu bi ning lén.
Q = \IP?-+Fgll = myal +g

R—h
R

R~h
F = m\}a2+g2 T < mg

F = Qcosa ; cosa =

R-h\2
2 2 ——— 2
hay\ (a2 + g% ( R ) <g
’ g' (2R —h)
Hinh B317 Gi¢i han cia a la a = \hé}_{_h

2) Phan Irc Q khéng c6 phrong AO nhung van dat & A. Qua ciu
khong quay quanh A néu mdmen ddi véi A cuia ?;t nhé hon mdémen
cua P

Fy (R -h) < p YRZ —(R —h)?
ma (R - h) < mg Vh(ZR —h)
L < g Vh(2R—h)

R-h
Gi¢i han cia a nhr & trrong hop 1
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3.19 * 1) Liy hé quy chi€u gin
véi thanh OA. Vién bi chiu cic luc :
trong lyc P, phan lrc N cia thanh vuéng
goc véi OA, lwc quan tinh li tam
Q = mw? ksine, e ctia lo xo F = k(- 1)
(H.B.3.18)

Xét theo truc OA thi digu kién can
bang cla vién bi 1a :

k(1 -1) + mgcosa - mw? 1 sin2a = 0

Hinh B3I8

Phurong trinh ndy ding cho ca t{u&ng
hop 16 xo bi gian (1 > 1) va bi nén (1 < l,). Hinh vé B.3.18 tng véi
trwong hop 10 xo bi gian.

kl, — mgcosa

Cén bing ng véi | = ——

k — mwisinia
Phai ¢c6 1 > 0. Vién bi nhd nén hinh chi€u xudng OA cia trong
- , 4 3 2 n o N N - N
lwong mg ciia né chi c6 theé lam 16 xo co mdt doan x < 1, nghia la
mg cosa = kx < kl,. Vay t&r s8 trong (1) 1a drong. Didu kién

1 > 0 la miu s§ dwong. :

k - mw? sin2a > 0

SR L B
2

2) Hioh B3.19 vé hai diomg thing A,
bigu dién : |
fi) = kKl + mg cosa -kl ‘ 7
f, () = mw? sina | /

Di€u kién (2) co nghia 1A hé s§ goc clia
fi 16m hon cia f, Giao ditm A cta hai
duomg iing v6i can bling. Néu | tang thi f, . Hinh B39
tang nhanh hom f, nén kéo vién bi vé& vj tri
can bing. Can bing 1a beén.

320. Hai vién bi phai & hai bén gdc 0. Goi x va y Ia khoang cach tr
Mvamdén 0 (x >0,y > 0). Khi c6 cin bing, cac luc li tam
F) = Mw? x va F, = mw?y d8u bing lyc cing clia day : (xem hinh A320)
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T=Mw?x =mu?y

Xy X+y
mw? M2 w?(M+m)
_ . ml _ Ml
T M+m M+m
Mmw?]
T M+m

Can bang khong bén vi nfu x tang thi y giam, F, tang, F, giam cang
lam cho x ting nira.

321** Goi OA = x. OB = y. Trong hé quy chifu quav cling véi
thanh. hon bi A chiu lyc quan tinh li tim F; = Maw2x(1) va lyc dan
héi F = k Al = K(x + v - 1)) (2) . Hon bi B chiu luc F, = mw?y
va lirc F.

o s X _m
Khi cin bang F; = F = F?Suyra:;=ﬁ
. ) M 2
Thay vao 2) F = K[ x (1 + ;)—lo] = Mw? x (3)
mkl,
X = véi diu kién x > 0, nghia 1a :
k(M+m) — Mmw?
- k(M+m)
4
w < Mm 4)
, Nghién ctru trang thai cin bing cta vién bi
s £/ _~  A.Can bing ciia A phy thudc vao F, va F. Ve
// £ cic duong thing F, (x) va F(x). (H.B.3.20) Ditu
- kién (4) c6 nghia 1a hé s§ goc Mw? cla dwong
; ‘ +
— " " "% =, F, nho hon h¢ 0 gic k M+m ctia duong F.
Hai dwdmg cdt nhau cho ta vi tri cin bing x.
N€u x tang thi F ting nhanh hon F; nén kéo
A tré vé vi tri cin b3ng. Cin bing 1a bén
Hinh B320

=93




IV - CAC DINH LUAT BAO TOAN -.
CONG VA CONG SUAT

4.1. Theo dinh luat bao toan dong luqng?: ;: + ;—); (HB4.1) véi

py = mvy,
p, = nmv,,
Pz T _____ 1P p = (n+ 1) muv. Tam gidc vuéng cho ta :
l
/ [ @+ DA = mzvf + nzmzvg.
!
ol i Suy ra :
A V2 + 2t v
7 + 2
v=_lt_2_vzvétga = n—
n+1l v,
Hinh B.4.1
. . 2V3
Ap dung bang s6 : v = ——\'é—— = 1,156 m/s ; tge = —‘[3?, a = 30°

4.2. Cé sy bao toan dong lugng theo phuong nidm ngang vi céc
ngoai luc déu thing ding.

Goi v 1a van t6c cta ngudi d6i v4i thuyén, u 1a van t6e cta thuyén

m

— Néu t

M+m Néu
thi trong thdi gian

X

u

u
d()(i vGi nude. Ta co m(V + u) + Mu = 0 hay ~‘-; = =
12 thoi gian ngudi di duge chiéu dai L cda thuy

<&

dd thuyén dich chuyén mot khoang x, vat =

m
M+m
ngugc chiéu di cia nguoi.

X = % L= - L. Ddu trit o6 nghia 1a thuyén dich chuyén

4.3. Theo phuong ngang, cdc ngoai iuc tdac dung lén hé "sa lan
va ngudi” can bang nhau (v khong d6i) nén dong lugng cia hé
duge bédo tean (H. B.4.2).

Dong lugng ban dau : . ZZ—\{]—S Uﬁ”%mz
M + m; + m,)v (L = T —
Ldc hai nguti chuyén dong, T

sa lan ¢ van téc v', m; c6 van Hink B.4.3
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téc u + v', m, cé van téc v’ - u (chiéu duong la chiéu cia v). Déng
lugng lic 4y bang :

Mv’+m1(V’+u)+m2(V’—u) (2)
Can bang (1) va (2 S v +u(m2_m1) 1,03 m/
&n bang (1) va (2) ta v = V¥ i +m, ©
: 1
Thaigianhaingubidi:t=a=155
s = vt = 153m «

4.4. a) Ldy chiéu nhay chung lam chiéu duong. Néu v 1a van
téc cia xe d6i vai dat thi van tdc nhay d6i véiddt lau = u+v.
Dong lugng cia hé duge bao toan (bing 0) 2m(u +v) + Mv = 0

_ 2mu :
T M+2m
b) Hién nhién v = 0 vi dong lugng ctia hai ngudi bang va ngudc
chiéu.

¢) Ldy chiéu nhay ctia ngudi ddu lam chiéu duong. Ngudi 4y co
van téc d6i v6i ddt u; = u +v,, v, la van téc cua xe + ngudi kia, co
khéi lugng M + m.

Ta céd m(u + Vl) + M+ m)v1 =0

_ mu
1T "M +2m

Ngudi thi hai nhay véi van tc u, d6i véi dat :

v = -2 m/s

= -1 m/s (1)

u, = u+ v, v, 12 van t6c cubi cla xe :

Ta ¢ (M + m)v1 = m(u + v2) + Mv2
(M + m)v, —mu

1 ]
VT T M tm = -mu (grose Y yam

d) Sau khi ngudi thi nhit nhay, xe ¢d van tdc v; nhu § (1) nhung

) = -2,2 m/fs

lan nay ngudi kia nhdy theo chiéu am va cd van t6c déi v6i dit u, :

U. = —u + v, v, la van tdc cudi cua xe

Taco M +mv, = m(v'2 - u) + Mv.z. Thay (1) :
1 _ 1
M+m M+2m

v, = mu {
2 L

) = 0,2 m/s
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4.5. * Xét h¢ "ngwoi + 2 xe" trwede va sau khi nguoi dy nhay <ang
xc 2. Khong ¢6 ngoai lwc nao theo phwong dwong ray nén co su
bao toan hinh chi€u cia tdng dong lwong theo phwong iy (H.B.4.3) :
(mp + m)v; + myv; = myv; + (m + myv),

a

vy la van tdc cua xe 2

v, ey v, lic c6 ngwoi ding. Xe 1 vén
7) . A ™ . c¢6van tSc vy vi ngudi nhay
-V, / YA song song v&i bé ngang cua
L + xe khong pbai 1a vudng géc
7N - - gp g8
=~ Y véi duwdmg ray ma co6 nghia
12 vin c6 hinh chi€u van t&c
Hinh B43 xudng phwong duwémg ray
bing v,.
mvl +m2V2
Suy ra : Vi, = ————— 2
y 2 m+m, (2

Nhay tré v€. Twong tw nhw trén ta c6 :
myvy + (m + my) vV, = (m+m)v; + myv,
v’y 1a van t8c xe 1 khi da co ngwdi. Xe 2 van gi¥ van tdc v, vi I do
nhwr trén.
m,v,+mv’, m,v; m

: . ? = = +
Suy 12 : vy m+m, m+m, m+m1<

mv; tmyv, |

4.6. * Xét hé "ngwoi nhdy + be" hic nguwoi dang nhay va sau khi da
ding trén be. Theo phwong ndm ngang khéng c6 ngoai lvc nao nén
hinh chi€u xudng xOy cla tdng dong hrong cia hé dwgc bio toan.

a) Néu v, vudng goc véi Ox thi cic hinh chi€u ctia dong lwong coa
ngrdi ohdy 1a 0 va.myv,. Goi v, va vy 1a céc hinh chi€u cta van tc
cia be khi da c6 ngwdi. Ta c6 :

mlvl = (ml + mz) Vx va m2V2 = (ml + mz) Vy

. m; vy myv, ) (myv1)? + (myvy)?
Vayv = ———, v, = ——— ;2 =
Y om;+m, m, +m, (m, +m,)?




b) Nguoi lai be thdy v, vudng goéc véi AB c6 nghia la v, nghiéng

mdt géc @ so véi by sdng va cé hinh chi€u v, = vy. Suy ra :
. = -2 .
Vag = ¥V¥v3 — V1

3inh ludt bao toan dong hrong : »
— - . - —> v,
mpy, + myv, = (my + my)v \ 7

(H.B.4.4) ch : - -
( ) cho ta vzy %%

mlvl + m2V2X = (m] + mz)Vx —— UZ)C
myv,, = (m; + my)v
V2 (my 2 -
¥ y /)_mzbE/ /0 //7777/772)V
Suy ra v, = vy, / //
) .
m,\ Vs = v¢ SR
M. L.h- Ik SR Za LIy
? m1+m2 : /7 - 7“7
o iy )
, - mz (v3—v{)
Ve o= vy PR :
(mytmy)s Hinh B44
47. M&i diu vat trwot trén san. Lyc ma sat F = kmg lam
vat ¢o gia t8c d8i véi dit a = kg, va c6 van t8c u = at. Dong

thoi lwe ma sat 1am xe chuyén ddng cham dan d8u véi gia toc

F . m o . R R
~A = - M- M avavan t8c U = v — At. Néu 1 du dai thi d&n thoi
di®m L, u, = U,, vit s€ ndm yén trén san xe. Ta ¢o :

v PP o o g = PN
at, = v - Af,, I, = A Dén luc d6 xe da di dwgc quang duong
. é 2 vat di d _a 5 P P -
S = vty - 5 Lo vat didwoe s = o t2 (d6i voi dar). Dai voi xe, vat
di dwoc
V2 V2 ~ V N
S-s5= . Thay 6, tacd: S -s = 1,8m < 5m.

2ath) 2hg(B41)

Vay gia thi€t 1 du dai 1a ding, va vat ndm yén & cach mép trwdc 1,8m.
Dinh luat bao toan ddng lwgng cho ta van toc cudi v, cla xe va vat :
. 10
My = (M + m) v, v, = '’ = 1,8m/s

7.BTCH Q7



4.8. Néu v, la van t8c doan tau khi chwa xay ra sy c thi ngay sau
khi xdy ra, cd doan tau (thi€u toa cudi) va toa m ddu vin c6 van tdc
Vo Vi ditt dly ndi 1a do néi luc, ngoai lwe (lyc ma sat) khong diang k&
trong thoi gian rat ngin xay ra sy ¢8, nén dong Irong dwec bao toan.

a) Doan tau uwéc sy of chay d8u vi lwc kéo F cila dong cuo can
bing véi luc can F. = kMg, k 1a h¢ s8  1& gika lwc can va trong
lwong. San sy ¢, doan tau thigu toa cudi chay nhanh dan déu vi bay
gio hrc can P, nhé hon F : -

F. = k(M - m)g Poan tau thi€u c6 gia téc

a M—m > V2 di dwoc quang dwong :

L = 5t + vt (1) trong thoi gian t ma toa m di droc doan duomng

[ NEY

l. Toa m bi lyc can kmg nén chay cham din déu véi gia toc &’ = kg
Ta c6 li€n he gita I, v, va 2’ : v2 = 221 = 2kgl (2)

<

v :
Miat khac v, = a’'t, vay t = — = -kﬁg' Dwa vao (1) ta cé

¥6  2M~m_ 2M—-m
I 2 X ;. =
Zke (M~m ). Thay v ? bing (2) ta dwoc L 1 (M-—m

khoang cich gitta doan tau va toa xe khi toa nay dimglas =L-1=

2

) Vay

M .
=~ Mom I = 500mét

b) Sau khi xdy ra sy c§ cac gia t§c ciia doan tiu (thi€u) va toa m
.Y ~ km e ~ s ~r A ar ~ ~
van la a = ﬁ-—g— (tang t8c) va 2’ = kg (gidm t8c). Van t5c doan tiu
~m
lic lai tau tdt dong co 1a v, xac dinh bai v2 = V2 + 2ad. Tir lic d6

C

doan tau di chim din ddu véi gia t6c A’ = Mem = kg = a
Quéang dwong n6 di dwoc trong giai doan nay la :
v2 v a m |
===-=+—=d=1+ d
D 2a 2a’ a d M-—m



Tu hic xay ra su c6 dén lic diung, doan tau di duge d + D, toa
m di duoc 1, vay khoang cich khj ca hai da dimg la : -
M 13
_ M M-
4.9. Cong thuc hién A gém cd 2 phdn : cong A; lam gidn 1o
xo0, tang th€ nang 1o %o, va cong A, lam dich chuyén vat. Vi vat
4i chuyén cham nén lyc kéo

F, =~ F__ = kN (HB.4.5)

d+D-1=4d( + —) =d = 250 mét

Ap e N = mg - F sine. Mat khéc e
~ F, = F cosa A réé‘u/:k
Vay : F cosa = k(mg - F sina) Fa
kmg » vy
e \J : !
F ksina + cosa 45 N (D)
Hinh B.4.5
. F
Dé gian cha 1o xo0 la x = z 0,15m
A = e J
1 = §CX = 3,4

Aq-st—Fcosa.s= 15,6 J
Vay A = A+ A, =194d
4.10. Do tang dong niang cia doan tau :
= F 02 - v = 710

Cong clia dong cd A chuyén thanh do tang dong nang nay va cong
A d€ thing luc ma sat :

F = kmg = 410° N ; A = F__ . s = 8107,

A = AK + A = 15.10"J

S . 1 km m
Van toéc trung binh : v = §(V1 + vy = 63—E— 17,5;—

i . 8 2000
Thoi gian di : t = YT 17 T 114,3s

’ . A

Cong sudt trung binh : P = T = 1,31.10°W
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4.11. a) Gia t8c cuc dai B : .

103N
a = — = 1m/s?
10%kg
Cong sudt cla ddng co 1a Fv, v 1a van t6c v = at, dat giz‘i triu =
3 m/s saw t = 3 s Lic 8y cdng sudt cia dong co bing P = Fu =

=310 W = 3 kW, chua virgt cong suit cuc dai.

b) Truong hop sau, dap s§ t = 3s khong diing vi lic di ding cong
. ,,?
sudt cyc dai P’ = 103 W véan t8¢c méi chi bang v, = F = 1 m/s (tay

cong suit bé hon nhung nhd hop s§ dong co vin c6 th® sinh lre bing

F, v6i di€u kitn quay cham hon). Van t6c v, na dat deoc sau thei
juay 1 nay

gian t; = Is. Sau giai doan chuyén dong nhanh din d&u nay, d& van

a [T ¢ N P’ 2. o o 3~ s ) i 3w oA
Lo¢ tCp tuc ting thi F = — phéi gidm, chuyén déng 13 nhanh din khong
v EF ’ :

d@u, van 8¢ ting cham hon giai doan trudc (H.B.4.6). Cong A cla dong
co' chuyén thanh d¢ ting dong ning ciéia xc trong thoi gian 1, d¢ dua

van (5c tir vi = 1m/s lén u = 3mys.
m -
A=P,L == wW-v) (1 ) -
2 = 5 ( 19 @) (7 ) L
Suy ra t, = 4s [ 1 S g

. Vay thoi gian 1dng cong dd 24 ,
Xe van t6c w la | g
dat vin t8c u la I+ /

|
!
:
!
i
Chit ¥ : vift (1) duéi dang 7 5

t=1 + t = 5 e 205)
- 2P . %
wl = = 4+ vi?, ta thdy ring -
m Hinh B4

trong giai doan 2, van tS¢ tang
t e vei V.

4125, O vi tri cé a = 30° vt chiu céc hre sau day : trong luc P,
phan lrc Q cla tdm van, lyc ma sat nghi cuc dai F_, luc cang day T
(H.BA7).

Vét d¢ lén tdm g6 v6i luc N = QO = P - T cos «

Frns = KN = k(P - T cos a) (n
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Dai v vAL due ma sat F o dong vai tro . -

lirc kéo, ¢On thanh phan Tsina doéng vai tro L\
tre can. Luc b G truot thi F o = Tsinx (2) ol
. o kP . P
vz iDeho T = —————— = 3N (3 \
xKcosa+sing ) | ‘7
e . ! ! \ 4
Doginciadiviax =1-1, = I ( -1) A\ ~
. cose Y73
= w2 m Cong cda lic ma sat lam vat L
Jdich chuvén ciing bing 40 ting th& ning v
. - ‘i - - P 34 \«.l
dap hoi ®ia day A = £ ox? c la hé s8 ey
din j6i (40 céng) cha diy. Vi T = cx .
- 1 S,
nén A = 3 Tx = 0.0QJ ] : Hinh B47

1412 Goi m 12 khdi lwong cla 6t0, P cong sudt, 1 chidu dai doc, t
thai gian 8n doc, k bé s§ ma sat.

Céng cua dong co khi 1én dSc bing cong cua trong luc chng voi
cong cua lwc ma sat :

P, = mgsine . | + k mg cosal

Suv ra P = v, (mg sina + mgkcosa) = v; mg(sine + k cosa) (1)
Khi xu6ng dée, céng clia dong co cong véi cdng cla trong luc biing
cong cva lre ma sat. Viay .

P = v, mg (k cosa - sin a) )]
Trén dwong nim ngang, cong cia dong co bang cong cia lyc ma
sat. Vay P o= k mgv (3)
Ta co6 3 phwong trinh v6i 3 4n s8 v, P va k.

2

Giai bang cach n lwot khir P va k, ta duoc :

2V, VA0S 2v. v, sing vy + v,

172 1%2 v 2

O et <P = ———mg; k = A tga)
vy, Vo —Vy vy =Yy /

-

414, Goi vy va v, 12 céc vAn (8¢ cha hai xudng d6i véi nwée lic
v = Sms. v 1a van tdc clia xudng nay d6i v&i xudng kia.

v = v, — v, Dinh lult bdo toan déng lwong cho :

i
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: Vi A\ s
m1V1 = m2V2. Suy a— = — = -
m, nmy m; +m,
m, my ‘
vy = v = 3m/fs, v, = ———— vy = 2m/s

Cong clia dong co chuyén

m
A=

thanh dong ning cda hai xudng
m?2
> V% +‘2—V% = 30000 J

Céng sudt trung binh P = % = 300 W

4.15. Néu v; 1a van t6c dat i cda ngwdi- khi ném ta trén bang thi
theo dink luit bio toan dong lrong :

m
mv + Myvy = 0 - v,

SR
Van t6c cla qua ta d6i véi ngwdi bing :

vV o= 12 + 1 = 13m/s
Cong thyc hién bing dong ning cta ta d6i véi nguoi

A = -‘73 V2 = 42253

Néu dirng trén dit thi van t5c cia ta I v = 13m/s
v’ 16n hon v vi khéng t6n cong d& lam ngwoi dat I

4.16. Ap dung dinh luat bao toan’ €0’ ndng, ta tinh dwoc van toc cla
toa2 & B:v = y2gh. D&n D toa 2 méi vao toa 1, hai toa co vin t8c
vy xac dinh bédi :

mv = 2mvy ; vy = v/2
"Toa 3 cling ¢6 van t8c v khi d€n B. N6 d&én D chém hon toa 2 thoi

gian t,. N6 dudi theo hai toa 1 + 2 va dubi kip sau thoi gian t; tinh
tr hic n6 dén D. DE = vy

Hai toa 1 + 2 di quang duwomg DE trong thoi gian t, + t; v6i van t8c

-;—Véy DE = %(to + t). Tasuyrat, = t, vay DE = Vi, = t, \[Z_gﬁ
va BE = | + t,{2gh
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NEu v 14 vAn i8¢ cia doan ba toa thi ta ¢ :

v . 2
+ — =3mv ;V = TV
my 2m2 3mv’ ;v 3

4
Dong nang clia doan tau =y v = 3 mgh
Thé nang ban diu cla hai toa 2 va 3 bang 2 mgh. C6 vé co ning
X L2 “ so Az " N
bi gidm mit = mgh. Thuc ra phin co ning nay da chuyén thanh thé

nang dan hoi cia cac moc ¢d 10 xo, nfu ta bd qua moi ma sét
-
+ 2mV2

®

4.17. Theo dinh luat bdo toan dong lwong mv = mv;
Tam giac vudng (HB.4.8) cho 4mZvy2 = m? (V2 + v,?)

Dinh luat bao toan dong ning cho :

‘ |
2o=Bg e Mgy =+ 29 @

4

Giai hai phwong trinh (1) va (2} ta dwoc :

v 1
vlrx"z:‘,;_ tga=-vl=—-v§‘;a=30°

4.18. Hat ¢6 Kh5i lu'ong m v dong lwong p thi cé ding ning

lmvz.__lP_
2 m

Dong ning cia hai hat treéc va cham la

(]

R ol iva_ 9
2 m 2 2m 16 m
sau va cham 13 : tv}
2/ 2 2 _— o ——
o LipA  1pt 6 p 28
Z m 2 2m 16 m )
Nhi¢t lrong toa ra
3 p?
{ :K.—- ? o
Q K 16 m
Hinh B48

103



“4.19. a) Mot vat ném theo phwong nim ngang véi van t0c vty

mot diém & do cao h so v&i san thi roi xudng san & khoang cach
S \[Zh/g

Ap dung cho qua ciu va vién dan, ta tinh dwoce van tSc ném ngang
Vi clia qua cdu va v, cha vién dan sau khi xuyén qua qua cau :

vi = s;Vgl2h = 133m/s ; v, = s, Vg/2h = 32.9m/s

Ap dung dinh luat bdo toan dong hrong cho hé "qua c?}u - Vién dan’,
ta ¢6 : mv, = My, + mv,

M ] A
Vo T V1tV Thay s8, ta dwoc v, = 432m/s

b} Dong nang ban diu cia dan :

K = 3 V2 = 933 ]
DOng nang cla qua ciu va dan sau va cham :
K = —‘;ivwﬁw =265 + S4 =327
Nhiét téa ra Q = K~K’ = 901). Trong va cham mem nhiét tda ra

cang lén néu khéi lwong vat chuyen dong cang nhd so v&i khdi hrong
vat ditng yén.

420%. Ap duyng dinh ludt bio toan co ning ta tinh dwoc vén téc v
cia qua ta A ltc bit dau treot ra khoi ban (cling bing van t6c cla
qua ta B hic sip dung san) :

e 1
2—;—1\72 = mgh - v = \[gh = -%’ 2‘%— 1)

Gia thi€t v di I6n d& ta A chuyén dong tron, Juc hwéng tAm sé
2

la téng cda trong hyc mg va luc cang day T : BEIY_ =mg + T (2)
tj Thay v bing (1) ta thiy T = -—%ﬁ
T ’ Ching t0 gia thift trén day khon
A £
- ding, thwc ra diy bi tring va ta A
Al L , : chuyén dong tv do, nghia la theo
0‘ =l \ dwong parabén.

Dung h¢ toa do xOy nhw trong
Hinh B49 hinh B.4.9 ta c6 cac phwong trinh cia
chuyén dong parabon la :
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X=vt(3);y=1~%gt2 (4)
Dayv ¢ lai cang khi khoang cich OA bing 1, téc 1a x2 + y? = 12
{3) Tnd\ fl\ (3) va (4) vao (5) ta tim dwoc toa dd diém C, tir d6 day
lai cing va ta A chuyén dong tron : x, = D—g—_“ D Ve = -:l,;

i
4.21. Khi C roi dvoe 0,5m thi A va B 12n cac mbt doan

h=0C-00=05\2-1 = 02m
Goi v, va va 1a cac van t8c cia C va A (hoic B, vi v4 = vp) dinh

luat bao toan co nang cho ta :

2mg0,5 = 2mg0,2 + -;‘ 2mv2 + 2% VA (1)

Hai tam giac COO; va COO, ”
12 vubdng can (H.B.4.10} nén ta c6

\/
v, = vg = g’% Thay vao (1) ta tinh

A

dwoc v, = 2 m/s

4.22, Ta phéi xét hai trvong hop ¢

1) C& hai qua ciu sau va cham ban
ra phia trirde. Ap dung dinh ludt bao

Hinh BA4I10

iodn ddng lwong, ta co :

v s oA xe ,
mv = mz + Mu (u la van t8c cia qua ciu M)
~ .

mv v N ae
v o= ; > - =
o Yeiu =S Nhwr vdy phdi co m =2 M
Dong ndng cia hé sau va cham : K = n (X>2 M <_mv >2
& 2 \2 2 \2m
mv2 m
yoo 2L + ==
K 8 (1 M>
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. K 1
I'M sO : = o = —
1 50 r K 4

i

\
1 + )

ila

: s T . 1 R 1
Néu va cham 13 hoan toan mém thi u = Suy ram = Mvar = -

N|<'

NEu va cham la tuyét d&i dan hdi thi dong ning dwoc bao toan,
r=1vam = 3M.

Nhv vay trromg hop van toc qua cau m gidm mdt mra va hai qua
cdu vang ra phia trrée chi xay ra néu :

Msms3MKhi5y—Sr$1

2) Xét trwong hop sau va cham qua ciu m bat ngwoc lai. Ap dung
dinh luat bao toan dong lrong, ta co :

M

1
== (1+— docor < am <
r 4 (1 )Phal chr 1, ta suyv ra m 3

Néum = —I;i thi r = 1, va cham 13 tuyét ddi dan hoi,

Neum << Mthir = Vay kiu va cham dang xét xay ra

-&{Iv—u

. M
NEug < m < —

3
Gop ca bai truomg hop ta thdy kifu va cham dang xét (van t8c quéi

e A A x M.
cau bay t6i gidm mot nia) chi xay ra néu m < 1— hoazc M < m < 3M

4.23*. Khi vat chuyén dong dBw, lwc cing day F; bing trong lwong :
Fi = mg = 14N

Khi vat bi dirng ddt ngdt thi dong ning r_;_ v2 cta né chuyén thanh

th€ ning dan hoi % (Al)? clia day cap, Al 1a do gian cia day. Néu F,
13 lyc cang twong wng thi F, = kAL
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Ta cé :

mv?  k 1
= = ZAD2 = — F.2
2 2( D 2k <

Vay : F» = v Vkm = 105 {10 = 316 . 10N
Ngoai ra. vAn ¢6 huc cing F; do trong hromg. Viy lye cing cuc dai
WF =F +F = 326100 N

24. Lyc ma st trén AB 1a F = kN = ,{g}zg = 0,IN

AB = ;ﬁ- m. Th ning ban ddu E = mgh = 1J

. A ) : 2
Cong cia lyc ma sat trén doan AB : Ay = 0,1 W = (,115]

Pong nang ¢¢ & B : Eg = 1 - 0,115 = 0,985)

Lirc ma s&t trén BC : F = kmg = 02N

Cong clia lirc ma sat trén doan BC : A, = 0215 = 03]
Pong ning con lai & C: E, = 0985 - 0,3 = 0,685)

V3

2

Lwc ma sat trén doan CD : F, = kmg = 0,173N

NEu M la vi tri cao nhdt ma vat dat téi trén CD, c6 d0 cao hy thi
dong ning E_ chuyén thanh th€ ning U = mgh; va cong As cia lgc
ma sat trén doan dwdng CM dai 1; = 2h; (H.B.4.11). Ta c6 :
E. = U + A; hay : 0,685 = h; + 2h;.0,173 :
Suy ra : by = 0,5im va
Iy = 1,02m & M lyc ma sat
F.. bé hon thanh phin
g
2

= 0,5 N cta trong luc

nén vit lai tut xulng.

Dong néng con & C Hinh B4il
E’. = mgh; - A; = 0,33]

Vit ti€p tuc trwot trén CB dwoc mdt doan x = CP thi dirng vi dong
nang E’. da tiéu tdn do ma sat.
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o= Fox ) x =

0,33 i}
=22 = 1,15m
0.2

Viy vat dirng & diém P cach C 1,15m

Hinh B412

amax

4.25% Lyc dan hoi F = kx (x 1a do gian, k 1a
dd cimg cia 10 x0) tac dung 2n hé "may bay +
phi c¢ong’ giy ra gia t6c nguoc chifu bay a = F/M,
M 1a tong kh&i lbrong cha hé. LAy hé quy chifu
gin v6éi may bay, phi cong chin thdm hee quan

tinh f = -ma, { ting din va cuc dai khi x = 1.
Trong lwong O cta phi cong (lwe dé vao gh€ ngdi)
1a hop luc ciia trong lwe P = mg va lyc quin

tinh f (H.B.412). Khi x = 1 thi dong nang ban
dan da chuyén thanh th€ ning cia 10 xo :

Myl 2 F max 1
————— - | 7 — e
2 52 2
F_. 2
max v . -
= —ﬁ— = 7= 30ms = 2100N

Qnax = VP2 + 2. = 2214 N, gip 3,16 lan trong lweng binh thuong

P = 700N.

426%. Goi v, la van t8c¢ cla dan san khi xuyén qua van. Dinh luat
bao toan dong lwomg cho ta :

mvy = My o+ omy, (n

dinh luat bao toan ning lwong cho ta

m

-~

4

? = —“ZEVZ%@ +0 @

Q 1a cong clia hyc can, bi¥n thanbk uhiét.

Truémg hop bdn vé&i van t8c v, thi van ciing véi dan ¢6 vén 1dc v,
cdng cta lwc can van 1a Q, ta cé :
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Ta ¢6 h¢ 4 phwong trinh dé tim 4 an s6 v, vy, V, Q.

- Kh " trong (3) va (4) :

o mM 2 _
= b
Q= 2( M+m) )
M
Mat khac : vy = vy -
trinh bac 2 dé tm v :
mv méva
Vz - 1 A% ° 5 = (}
M-+m ('\/I+m\
Giai ta v = L. (v1 + “”Tm"o) D

M-+m
Ta lap luan dé chon diu. N&u F 14 lyec ma dan tic dung ¥n van
tbdng luc Cun coa van), ¢ & thoi gian tic dung thi Fr = Mv. Vi F
khong déi nén v cang 16n nfu t cang Ién, nghia 14 dan cang bay chim.

Vmay BHE VUT Vi, = Vg
h HIVO
(7) ¢ho : v =
) max M-+m

Vay khi ban v&i van t8c v; > v, thi v c6 gid i (7) véi diu -

\]_v —~vZ) Nghiém v&i dde + phai bo vi

v o=

‘\/I-rrn
lam cho v, thanh &m

4.27. Trong va cham mém néu kh&i lwgng cia vat chuyén dong rit
lom so voi khéi lwong vat ditng vén thi phin co nang bi€n thanh nhiét
khong ding k& Vay co the cho 13 toan bd do gidm th€ nang cha bia
mg(h+s) chuyén thanh cong dong coc Fs, F la lwc dong coc :

h+<
L REENY TN
hY
Trong thoi gian t ma bia diy coc thi van t6c cia bia giam tir
vo= Y2gh = 49m/s xulpg 0. Coi chuy@n dong cia bua la cham dan
2
‘7

déu véi gia toc a tren dogn dwdng s, ta ¢ a = - = 600m/s?. Thoi
2s

gian bua tac dung la 1 = X = (,008s

a
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4.28. Van tdc cha bi 1 hic sdp va cham la Vo = \I- 2gl N&u v; 1a van
tdc chung clia hai bi sau va cham thi theo dinh luat bao toidn dong
lwong ta c6 :

myv, = (m; + m,) v vy = %o
Yo 1 2) Vi U7 m +m,
Dong nédng ctia hai bi sau va cham Ia :
V% (mlvo)2
K=(m +m) - =—-——"—
(my 2 2 2(m; +my,)

N6 chuyn thanh th€ ning & dé cao cwc dai h ma hai bi dat dwoc :

S h ™ thi b 25 4
Suyrah = ————— s vdim, = — thih = — = =
y (m1+rn2)g 2 2 9g 9

4.29. Goi vy va v, 13 cic van t8c cha hai hon bi sau va cham,
ta ¢6 theo dinh ludt bdo toan dong lwong myv, = myv, + my,y,
Vim; = 2m, nén ‘

vy = 2vy + vy M
, o MYy 1 m o,

Theo dinh luat bao toan dong ning ta cb : > V2 = 7v§ v

hay : 2v2 = 2vi2 + v,2 (2) St dung (1) ta c6 phwong trinh bac hai

v, £V,
de tinh vy : 3vy2 —dvyvyy + v2 = 0 (3); vy = —5 — Neu
ldy ddu + thi vy = v,, v, = 0 la didu vo li, vy phai ldy d4u - :

Yo -

32 "

Bi m, 1én t6i dd cao cwc dai h, xac dinh boi :
1
5 My VP = mygh, ; hy =0 — =1

Bi m; I€n t6i d0 cao cwc dai h; xac dinh béi :

Vl = Vo

[SNHNN

Lo = migh, hoo VoL
2 1v1 1571 » 1 18g 9
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Cé thé kigm lai ring th€ nang clia hai bi & céc dd cao hy va h2 bang
th€ nang ban dau clia bi 1 & 40 cao 1.

430%. Goi v 1a van t&c clia qua ta hic sfp va cham, v van t8c cla no
sau va cham, v; van t8c cla mi€ng sit sau va cham : v = \[ 2gh = 5m/s
Theo dinh luat bao toan déng lwgng : mv = mv’ + 2mv,, hay
v =V + 2V1 (1)

Theo dinh luat bdo toan ddng nang % = + mvy?
hay V= v2 o+ v (2)

(1) va (2) cho phwong trinh bac hai 3v;Z - 2vv; = 0

, )
Loai nghi¢ém v; = 0, ta' c6 v; = §V = 339 m/s
. v 5 ., R A
Vay = -2 = -3 m/s (qua ta bat ngwoc 18n)

Riéng mi€ng sit !am 10 xo0 co doan a = Mlzg = 10~2m
Va cham lam 10 xo co thém
doan b. Liy mdc tinh d cao
A : & vi tri thip nhat cia mi€ng
sit (16 xo bi nén mot doan
: ;‘ Sl a + b), ta ap dung dinh luat
~ G bao toan co ning : dong ning
§ § % ctia st sau va cham + th€ ning
clia n6 & dd cao b + th€ ning
z z z dan hoi cia 10 xo bi nén doan
a (I trong H.B.4.13) bing : thE
ning cia 10 xo bi nén doan

Hinh B4I3 a + b (I trong hinh B4.13).
1 -+
M2+ Mgb + 3 = kg‘;)—

Thay s8, ta ¢6 : 1000 b2 = 11,2, b = 0,11m. D) co cyc dai cia 1o
X0 :X = a + b = 012m

111



4.31. Néu va cham 13 hoan toan mém thi sau va cham hai vat ¢6
ciing mdt van tdc v, :
v 5
mv = (m + 2m)v, ; v, = 7 = > mfs
-7 s 3 3
Déng nang va th€ ning cia ci hai vit & do cao b + th€ ning dan
h6i cua 10 xo bj co doan a chuyén thanh th€ nang cia 1o xo bi co doan
a + b
3m k k o
= Vv§ + 3mgb + 5a2=§(a + b)2. Thay bing s& :

i

54634
1000

Lidydiu + :b = 007m ;x = a + b = 0,08m

5002 -5b -2 =0—>b =

4.32% Ban diu tdm O chuyén dong tron quanh A.
Khi AO lam véi dwong thing dimg goc o (H.B.4.14) thi qua ciu bit
dau roi mép ban, chi cdn trong lyc mg tac dung 1&n n6. Thanh phin
2
mv2

phap tuyén cia lyc nay 13 lwc hwong tdm : mgeosa = R (1) Mat
khac dinh luit bao toan co ning cho ta : ,
2
mgR = mgR cosa + _nlzv_ 2
. 2 .
(1) va (2) cho ta cosa = 3 va
v = 2%3 = 0,26m/s

Tir hic d6 qua cau chuyén dong
nhr mot vat ném xién v&i van toc
A \:/ x ban diu la v nghiéng géc «. Ta cb

i : cac phwrong trinh chuyén dong (hé toa
I d6 xAy nhu trong hinh) :
|

‘ X = vcose .t = 0,17,
1
7 y = v sina. t + = gi?
2
Hinh B4.14 y = 0,19t + 5t2
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Vi R << h nén coi nhw ban ddu O & g
cham dt & diém cé toa do x = Xe ¥ = h = 1m.
Ta ¢o phuong trink d€ tink ¢t :

5t,2 + 0,19t, -1 = 0

—0,15+4,48

Ldy nghiém dwong : t, = 10

0,43s

1l

Xy = 0,07m

3.33*. Xét giai doan trwot trén mat phing nghiéng dii s = hy2 = 2y3 m,
Néu v la van t8c & chin mit phing nghiéng thi dinh lust bao toan nang
lrong cho ta :

m

2

mg cosa la ap lwc gdy ra lyc ma sat.

mgh = — vZ + k mgs cosa

scosa = hnéntasuyra:v = Y2gh(1-k) = 4,5 % (1)

Trong va cham & chan mat phdng nghiéng, thanh phin thing ding
cua dong lwong P, bi triét tieu bdi phan lwc Q cha san, sinh ra xung
luc QAt trong thoi gian va cham At (H.B.4.15)

QAt = P, = mv sine )]

Yy
Thanh phén nim ngang P, = mvcosa cia dong lwong khong bi khir
nhung cing gidm trong thoi gian va cham, vi c4i bi sinh 4p Iyc bing Q
Ien san, nén c6 hrc ma sat F; = kQ xuit hién ; xung lyc F, At trong
thoi gian At lam giam P,

%
Fus At = mvcosa - mu

u la van t8c cda cai bi sau va cham.

Ta ¢6 : @
kKQAt = mvcosa - ma 3 p=mv

T (2) va (3) ta c6 u = v(cosa - ksina) =

= 1.6m/s '

Hinh B415
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2
- N A n . mu ST
Trong giai doan chuyén dong trén san, dong ning > chuyén thanh
cong cia lyc ma sat trén doan dwong x
mu? u?

= kmgx Viy x = = (,25m
2 & 2kg ’

V - VAN VAT HAP DAN

5.1. Goi R la ban kinh cta quy dao vé tinh. Lyc hwong tam & day
la lyc hip dan : '

M 2 , .
G n;{z = &RV— (1) m 1a khdi lwong cla vé tinh,

v 14 van t8c cua né.

2
v = wR = —“’,—;— R (2). D3i v6i vé tinh dia tinh, chu ki T phai bing chu

ki quay clia Trai Dat, T = 86400 s

, GM  -4x? 3| GMT?
Cho =% = —>R = -\’ B
(@) © R2 T2 4o?

Thay s6 : R = 42.10’'m = 42000 km

b) Cho v = 3.10% m/s = 3kmy/s. Day la van tdc v try thi nhit &
dd cao 1ém, nén nhd hon gia i & gan mat dit (7,9 kmy/s). C6 the tinh

,[ GM
4 th j = i
V €O VvV R X

5.2*%. Goi P, va g, lin lwot 13 trong lwong va gia 5S¢ roi ty do &
cwe : P, = mg, = F (lyc hit cha hanh tinh) & xich dao, trong lrgmg
P = F -f, f = ma?R la lwc quan tinh li tam. P = 0,8 P..
Vay : f = mw?’R = 0,2 mg,

w?R

g = H,E. Vén tdc gbc cla hanh tinh ;: & = 12.3600

vay g, = 1,06m/s?
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53. Trén Trai Dit g, = G % . Trén Hoa tinh g = G =
- r
19?2 (192
Viyg = G o3 B - G g o0dg,

54. 1) O mat dit g, = G %, M 12 khoi lwgng Trai Dat & dd cao
H. trc 14 & khoang cach r = R .+ H tir tdm Trai Dért gia t8c roi ty
dog = G—%.Néug=%o*thir2-——4R2;r=2RV5\H = R

r2 A

2) Chi ¢6 hinh ciu ban kinh R* = R4 c6 téc dung hdp dan 1en vat &

4

do sau 1. N6 co khéi lwong M* = 3 zp R3, p la khéi lwong riéng cia
e N T L oA oa - M 5
Trai Dat. Néu ¢ la gia tSc roitw do ¢ do sau i thi g = G RZ Mit
M 4 . & M’
12 _ ~ 4.0 = 3 ~” s y 2 o
khac go—(x-—Rz,va —3ﬁﬁR.Ncug = 2th1 R 7
M R _R
2Rz.Tasuyrd.R—zval—2

5.5. Goi m va M la khéi hrong ciia Mit Trang va Trai Dat, lwc hwdng

s M
tam tac dung lén Mat Triang mw?r chinh 1a lyc hdp dan G- :n . Ta ¢o
, 2
M M M /R\2 M- N 2t
w2r=G‘r5hayI3=G‘u‘)2— = GE(5> .I\fhu’rlgG'li_—‘2 =gvaw =T

RT

N £ 3 Riyz2
Thay vao ta c6 . g<2ﬂ>

— T = 27243600 = 233.106s
P = 553.10% ; r = 38.10°m = 60R
5.6. Goi R va r la cac khoang cach tr m va M t6i khoi tAm cua hé
Mi ml

M+m’ '~ M+m
5ban kinh Rvarv6i R + r = L

ta cd R = . Quy dao 1a cac dwong tron dong tim

(@)
<

Hai sao c6 ciing van tdc géc w. Cac lwc hudng tdm bing hrc hap
déan giva ching :
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12
T M+ 5(M+ 2
SU,Vf‘ciwz:G%=G pm;wz Q%E;chuki’i':;»
2

1
5.7%. Ban wyc 16m cia ¢lipa = = (2R + h + H)

Ap dung dinh luat 3 Képle cho vé tinh ¢6 quy dao elip va vé tinh
¢6 quy dao tron ta c6 :

(—TT—>2 = (5)7 = 130654 = R Y1306 - 109R = 6943k ;

2

58.% 1) N&u v’ 1a van t8c cia vé tinh sau khi phong vit thi van i8¢
cha vat ddi véi dit 1a v-u. Dinh luat bao toan dong lugng cho ta
phwong trinh :

Mv = (M-mVv + m(V - u) = MV - mu
mu = M(vV - v) = MAv ; Av = —:A-l u = 0,25m/s

gia tdc trong trudmg cing la gia téc hwéng tam :

_ vV _ (vtAv)?
€7 R T R¥AR ’
> ZIA'
AR =R av oy = ZRZA‘ = 22
A v g

Thay s6 ta duoc AR = 400m, ban kinh quy dao ting.
g =98 = — v = 8000,25m/s

Suy ra R’ = 6531020m =~ 6531km

L8]

¥
g

3) Vat ¢6 van téc v - u = 7km/s bé hon van to0¢ S8km/s cia
chuyén dong tron nén khong thanh vé tinh ma roi xudng dit theo
mot cung elip.

Kigm lai R = — = 6530,6km ; R = R + 04km
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Chii v : Thye ra quj dao mai 1a hinh elip. Ta coi gan ding la hinh
tron nén két qua ngwoc véi didu da bi€t 1a : n€u vé tinh chuyén dong
tron thi ban kinh R quy dao cang lom, vin tdc vé tinh v cang gidm :

MG
Vo= R . My la khdi hrong Trai DAt G 12 hing s§ hip dan.

2

<o v .V M
59.% 15 Goi M 12 khoi lwong cia Trd Dac Ta co R = G —5. Suy ra

v = V‘ Gy, = \} = VSR = 2R thiv = v, "r: = 5,58km/s

47R.
ChukiT = 2R - S = 14405 s = 240 phiit

\Y A%

2) Goim 12 kh(‘)'i lrgng cta tram. Co ning ciia tram gom cd dong ning

Ve M
mT va thf nang hip dan - G —léﬂ Co
2 "
nang nay dwoc bdo toan, khi dong co ! /‘/‘i\\\\
ngirng hoat dong : co ndng & cin diém / /\ \
(tng véi vy, Ry) bidng co nang & vién \
digm (img véi v, Ry) (HBS.I) / / v,
m\.? mM mv " .
> f—R_‘_ = T -—(v—_“ (1) <R ;\ RZ >
Mat khac dinh ludt 2 Képle cho ta
YR, = VR, (2) Hinh R5J
Tir (1) va (2) suy ra
2R ,GM 2
1 1 GM 0
vy = ——————— Vi R R, = 4 nenv=~—°-v=—-'
77 RyR; +Ry) 1= R Ry = ARy : 6 R, 6
-7
Vs = \;’(‘ 322 km/s Vi = 2V2 = 644km/s
)
R, +R,
Chuyén dong elip ¢6 chu ki T, va ban tryc Ion —-~;~—~ = 3R,
L

chuvén dong tron ¢6 chu ki T = 240 phiit va ban kinh 2R,. Dinh luét
2 Képle cho ta :



T, = T Y3375 = 1,837T = 441 ph.

<

VI - DAO PONG VA SONG

6.1. Lay vi tri cin bing lam g&c hoanh do ta ¢6 x = Acos{wt + ¢) (1)
Ta xac dinh A, w va o.
w = 2nf = m rad/s. Bi€u thirc clia van tdc 1a dao ham cda (1)
= ~Awsin (wt + @) = -Ax sin(mt + @) - {2}
Liy théi diem chit diém di qua vi trf cdn bing lam thoi ditm gdc.
(1) va (2) v6i t = 0 cho ta :
0 = Acosp 3) ; Vo, = ~Amsing 4)

3J W
cosp = Ochotap = 2k + 1) .Tachgn¢:~;n£deco¢<2n

TSR]

va v€ phai ctia (4) dwong. v, 0,314 = An ; A = 0,1m. Vay
x =01 cos(nt + ?_if_) = 0,1 sin 7t (Pon vi m va s)

62. Lay O lam g&c, phuong trinh das dong 1a x = x sinwt,
= 0A ; lict = 0, chat diém di qua G (HBo6.1)-~

%o o ot = sn” (=%
a)xB=~2-—>5=sxnth—sm6 (w-2T>

b) Di quang OA mit thoi gian T/4 vdy thoi gian d& di quing BA

LT T _T
4 12 6
/3/ b B [ ,'4 ¢) Vi tinh chit d6i xing nén thoi

gian di quang AC ciing bing thoi gian
di quing CA. Ta hay tinh thoi gian

Hinh Bo61
' &8 di quing OC.
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Ko 7;5( 2 .
X, = —- sin = t. = - = sind2o
¢ 3 T ° 3
4‘3
vav e = — T = 0,117 T
- 280 ,

Thoigian i CA = 025 T - 0117 T = 0133 T

63. Vi tri can bing O Gng véi F, = kAl, = mg sina (1). Liy gdc
toa d6 & . Vat dich chuyén quang x ihi lyc ma 10 xo tac dung 13
F = k(al, - x) {chitu duwong l&n trén nhv trong H.B.6.2)

Ta ¢6 phuong trinh
k(Al, - x) - mgsine = ma, a la gia
18c cha vat. Ding (1) ta ¢6 -kx = ma A" x
chirng t6 hop I ti 1€ va ngwoe chidu P
vt dich chuygn, nghia 12 vt dao dong ()TD/;
difu hoa vd&i thn $B géc o = Vik/m. g
Vi tri ban ddu ¢6 van t&c bing 0 chinh
13 mot vi tr{ bién, vay bitn db bing
masina : —
Ao =T ix = Algoos YRmt = Hinh B£2
= 10-3¢cos 70t {(dom vi m va s)

6.4. a) Vat ¢ li dd x thi chiu hai lue dan hoi 1a —kjx va -k;x, hop
lrc F = -(k; + ky)x twong dwong véi lyc dan hoi cia mot 16 xo ¢6
dd ctrng k, + ks, vAy chu ki dao dong 1 :

~ - {_’E_
T =21 K +ky

b) Vat c6 li dé x thi hai 10 xo bi dan (hodc nén) x; va x,, voi
X, + % = x. Diém A giita hai 10 xo (H.B.6.3) dirng can béng dum
tic dung ctia hai lwe kix; va kyX,, vay kix; = kyxp. Ta ¢6 :

X, X X
7 S Ky kg kytks'
/‘*/\/\/\V/\/mub i—~1_ 2 1 1

- ——
Vat chiu tac dung

Hinh Bo63 cia luc
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F k kiky hukiT = 2 m(k; +k,)
2—‘2Xz—"k1+kzx Suyrachu ki T = 2z kK

¢) Vat c6 1i d6 x thi 16 xo 1 bi dan va 1d xo0 2 bi nén cing mot
doan x (hodc nguoc lai 1 bi nén, 2 bi dan), vat chiu hai lyc cing chigu
—kx va ~kyx, ©6 hop lec F = —(k; + ky)x. Viy :

m
T =2 \/ k, +k,

6.5. Van cén bing dudi tac dung cita trong lwc P = mg va cac phan
lye vudng gbc ciia cac tru Q va R (truc d6i véi cac hwe dé 18n try).
Lay momen d&i véi cac didm A va B ta 6 :

mg (1—x
0= a0 q [+X (-x R
T =T -y / = 7
E xH3 6 i
mg (1+x) L £ —
R = — -
2 (/D 7 % (8
.
Cac hyc ma sat la : .
i = kQvafy = kR Hinit - B64
Lwc tac dung lén van 1a :
F = k(O -R) = —QgY codang F = -ax véia = k_l;lg ., VAy tan
1

s8 goc la :

o = 2 = I—C‘OZVe"ﬂchuki’l'zln 1
m I kg

6.6. Tan s8 goc w = , k1a do ctng cia 1o xo, lién he véi do

m

=

dan tinh 1 bing he thic : mg = kI vay v = -\’ % Khi méc ca hai

quaningl = I, + Lntnow = £
' L+,
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6.7. Chat diem m chiu luc e {3

1a tdng cac hinh chifu xudng — 1 —
g S X P
b b
N m N

phuong vadng gdc véi day
cia hai sttc cang (H.B.6.5)
F = N(sina + sinf)

a va 8 1a nhing géc ma hai

i

Hink Bo6S5

phan day 13m v&i vi tr cin bing. N€u x 1a li dd cda m thi ta 6 :

: ath Kor et b "
F = -N (2(: + %) = ~N -(Aa_ab'l x, ¢6 diu trir vi F nguoe chidy x
mab
N T=22\ T~
by ra N (a+b)

6.8. 1) O vi tri can bing C (c6 hoanh db X.) vat chiu cac hyc : trong
lrc mg hwéng xudng dwdi, lwe dan hoi ki(d + x) cia 10 xo 1 kéo 1én
trén, lwe dan hoi ky(d - x.) cla 10 xo 2 kéo xudng dwdi nfa d > x.,
day lén trén néu d < x,

mg - ki(d + x) + ki{d-x) =0 (1)
mg—d(k; —k;)

. ; e 2

Suy ra ’xc k +k, (2

2) N&u m c6 hoanh d6 x thi lyc tic dung 1én m c6 bi€u thirc gitng
nhur (1), chi thay x. bang x :

Néu 8y c lam gdc méi, nghia 13 ly ¥ = x -x, 1am hoanh d6 méi thi :
T, mg“d(kl_kzg
= - - k) - +
P = mg - dlky - k) - (ky + k)| vl
= - (k; + kp)X, chimg to vat dao ddng quanh C véi chu ki

m

= | ——
T k;+k,

3) Néu & O vat ¢ van t8c bing khong thi O 1a mdt di€m bién va

dao dong trén day co bién d60 CO = x, (H.B.6.6). Liy thoi diem gdc
lic vat & O thi phrong trinh dao dong la : X' = x, cos(wt + 1)
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b o= =] R
i

B\

Py

ANy
\> Trong dac dong didu hoa nay, dong ning hing
{ 0 ¢ hai vi tri hién 0 va D (CD = X/}, va la cuc
< dai khi vit qua C
/ —d e 2
-1 e ome? o [mged(k—ky)P
- Bmax = B = == = ———7
A “ 2 (ky+ky)
e
e ‘: P = 1N oo 3 . 2 A L N
Sy The€ nang ia cyc ti&n & vi trf can bing C va
N .
2' D cwc dai ¢ 0 va D : U, = E.
57
Hinh Bo66
AA__._.,.__;__;_ T S B ‘jlh_
69. Khi ndi va can T t—oe T
bing, trong lwong mg — -7 F) Al
cia hop bing lwc diy *T - DT

Acsimet ; mg = d Sag,
d = 103 kg/m3 1a kh&i
lwong riéng coa nwéc, Hinh R67

S = 02x 02 m? Ia dién

tich diy a la chiCu cao phin hép bi ngip. An thém x, hiéu s
dS(a + x)g ~mg = F 1a lwc kéo v& vi tri can bing. (H.B.6.7)
F = dSgx vi x va F trai chidu nén c¢6 thé vift chinh xac hon :
F = -dSgx = -kx, chiing t6 hop dao dong v&i chu ki :

/”“\\ T=2 \[5 '\j dfo

[ - N : Thay s6 : T = 0,%6s.
- A ;'/ V \j 8
C‘y:_ X _)( o /J 5 5.10. Goi chitu dai cha tru i
N / 1, khoi lwong riéng cta nuwéde 1a d.
\\\\\\“_//:/ An ngap thém khodng x, ¢6 hre
~_ _- day Ién trén F = Sldg
S 1a dién tich ABCD = 2Rx
Hinh B68 (H.B.6.8)



Vay £ = -2Rldgx (thém diu trir vi x va F nguoc chidu)

Tru dao dong ¢

&i tAn 88 goc w = I_E, k = 2Rldg, m la khdi lrong
m

. N s n s
hinh tru. bang 3 kh&i hrong nwée cing the tich :

Hinh B

X —

[

P U .

!
i

N2

.69

ﬁRzld;£=4~‘g—-

i 7R
_ aR
ﬁw_;[ .

6.11. Ta By mat phan cich khi cin bing A
1m moc d6 cao (HB.69). Cac mat thodng B va
C cb b cao hy va hy v8i hydy = body (D

Khi dao ddng, nfu A tut sudng mot doan
x thi B 1én cao x ; cOt chét long hy + 2x
ghy ra & mit phan cich A’ ap lyc :
F, = (b + 2x)sdg, s la ti€t dién Ong. Mat
khac cdt chit long h, giy ap lwe
F, = hysdyg. Luc kéo chit long tr& vE vi
tri can bang 14 -

F = Fl - F2 = sg [(hl + ZX)dl - hzdz} = '.ZSdLiﬂ(

F ngwoc chidu x nén c6 the viét F = -kx voi k = 2sdyg

Vay chu ki cac dao dong shé 2 : T = 27[1, _rl%

m = s(lyd; + Ld,) 1a khi hrong toan b chét long, vay :

’ld'Hd
T = 21 15t S A
2d1g

Né&u miat phan cach & bén nhénh 6 chit long d; thi lap ludn twong
tr cho ta k&t qua :

e A
2dxg
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L+,

Né€u cung mot chit long thi : dy =d,vaT = 27 2

6.12. *. Goi m la khdi lwong cia vat. L&y hé quy chi€u gin véi van
thi vit chiu thém luc quan tinh - ma, a l1a gia t6c cla van. a cyc dai
khi van d6i chitu chuydn dong va bang Aw?, A la bién 46 dao dong,

S om 2 A I o
o la 1an s8 goc o = T =7 rad/s. Viy lyc quan tinh cyc dai béng
mAnZ. Lyc ma sat cyc dai bang kmg. Vat sé chuyén dong ddi v6i vin
néu mAT? > kmg

A > —= Thay s§, ta ¢c6 A > 02m
_’/'[»—

6.13. *. Ly h¢ quy chi€u xOy, gin véi van (H.B.6.10) Vat chiu :
trong lwc P = mg, phan luyc vudng géc N = mgcosa, lwe ma sat
F = kN, lyc quan tink Q = -ma, a 1 gia t3c cda van.

Vit dé tut nhit khi Q I cyc
dai. va hwréng xudng duéi, cing

y N chiéu v&i thanh phim P, = mgsiua

0 x F i cia trong lre. Khi 4y a huwéng 1&n
\\gé\ a trén, F cling vay.

\ I Néu vat van ditng yén khi

pt Q = map,, thi hinh chifu tdng

hop lwe xudng Ox bing 0 :
Hirh  B610 ’

mg sinz - kmg cosa + mag,, = 0 (1)
Dao dbng didu hoa x = A sinwt ¢d gia tbc a = -A wisinwt va

dmax = Aw? Pwa vao (1) ta ¢o :

> _ glkecosa — sina)

w " ; a rdt nho nén sina = 0,1 ; cosa = 1
w2 = 10 (0’30-: 01 _ 40 ;0 = JI = 632 radss
,03

Tin 58 cye dai f = = 1 Hz

2t
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b) Ditm B cach bung A/8 nén bién

A . ,
,-111\4; dd A nho hon A . (H.B.6.12)
o 5 ¢ _ a2 :
A = A, cost/d = 1,5 y = 1,06 ¢m
Hinh  B6J2 Mit khac B dac dong déng pha voi

- bung (séng dirng)
Vay li do & B @ yp(t) = 1,06 cos (37,5 at)

¢) biém C cich bung 8cm = A/4 nén la nidt y(t) = 0

6.17. Tir mit 1 d€n nit 4 ¢6 1,5 budc song (H.B.6.13)
154 = 30cm ;4 = 20cm ;1 = 21 = 40cm

NZu ¢6 5 bung thi ca day
gom 2,5 budce song

SR - e )
250 = 40 . A = leem, < ’ -
Néu f va £ 1a cac tan sO tng
véi cac bwoc song A va A’ thi Hinh BEI3
fi =10 =v
A 20
Viy £ = =f = = 240 = 300H:
ay f e 16 40 = 300Hz
6.18. Am co ban ¢ budc séong : A4, = 2l = fi = fi Y P
1 1
F = 422m; f, = 25
m = 7800 .7 .4 .10-8= 9,810-*kg/m
Vay F = 642 N
Hoa &m thit 2 ¢6 tin s6 f, = 2f; = 512 Hz
Hoa &m thr 3 ¢6 tdn s0 f3 = 3f; = 768 Hz
v
619. 1) 4, = ¢ = 095m
2) Déy dai im thi d&m co ban c¢6 budc séng A’ = 2m ¥ng véi tan
sO {* = 435 Hz. Van 8¢ truygn song trén day dan u khoéng phu thuoc
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. _ &
614.1) Chuki T = - = 2=

trinh dao dong cia M :

Z = 004 sinw (t — %) = 0,04 sin 6007 (1 ~ 0,0423) (1)

2) a) M bét diu dao ddng lic t, = % = 0,0425 s

Thay trong (1) : t = 0,05 ta ¢6 :
Z = 0,04 sin 6007(0,0075) = 0,04 sin> =0,04m

= Ls ; BuGc song 4 = vI = Im. Phrong

b) Thay trong (1) : t = 0,0425 + 0,055 =0,0975 s, ta ¢ :

Z = 0,04 sin 6007 (0,055) =0,04sin 331 = 0

3) M. & cach O khoang ~ Y
12750 = (12 +3) 2 (V ™~
. | 7,
Hiéu s§ pha bing 3om = 3 . \ =
4 2 ~ /
N

Ta ¢6 gian d6 trong H.B.6.11.
O va M léch pha nhau Z;‘ Hirh Boll

6.15. Tin hiéu phu chim hon tin hié¢u
chinh mot thoi gian 13 At = 03 : 300000 = 107¢ s
Van t8c di€m sang trén man :
05625 _
V=T T 7812 m/s

BE ngang cla vitn d = vAt = 0,0078 = 8mm

6.16. Budc song A = 2.16 = 32 cm = %
6 .
f = _0___’32 = 18,75 Hz; w = 2 nf = 37,56 = rad/s
a) Bign d0 & bung O :
3
A, = 5 = 1,5 cm

Li 40 & O : y(t) = 1,5 cos (37,5mt)
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chigu dai diy. n¢u gir nguyen lrc cang day : u = 4 = 4, 4 1a budc
2435 c
348 -

séng Ung voi tan s6 f = 348 Suy ra 4 =

Chidu dai day twong tng 1 = A/2 = 1,25m
3 (6 giao thoa gilra song tir ngudn am va song phan xa vao tuorng

Diém M & cach nromg khoang x s€ la nut néu x - (L-x) = (2k + 1)—

. - . A A
{k la <0 nguyén) (H.B.6.14) x = —lzl + (2k+1)z. Cac nit {c6 cwong

dd am cwc tidu) cach nhau mét
A

n e A e s a2 y
s0 & ladn e tire 12 mot s6 nguyén lan 5 = Y
2 4
s - ] N . 4 X L-x
U,473m. Cac bung (c6 cwdong dd 4 ;
am cwc dai) cing céch nhau ZL / M
0.475m. Vay di tir teong vé ngudn . T
am ta ldan lwot nghe duvoc dm cwe
dai rdi cwce ticu. ' Hinh  B64
~ 1 v e
820. 1) Chu ki T = 55 = 0,04s. Tan sO

géc w = 50m

Buwée song A = vT = 200,04 = 08 cm

Pheong irinh dao dong & O; va O, 1a :

y = 0,5 cos(50rt). Don vi : cm, gidy. Liy t = 0 khi y cyc dai.

2) d; = 32cm = 4% nén & M dao dong y; tir O; d€n dong pha
voi dao dong goc ; dy = 3cm = <4 - %) A nén dao dong y, tir O,

A dén cham pha 7—;— so v&i dao ddng gbc. Ta vé
/,/ N gian do vecto (H.B.6.15) OA bitu dién 0y va yy
0<~_ RN OB bitu dién y,. Dwong chéo OC bigu
N //” dién dao d0ng tong hop Z & M, co bién
\\/5 do 0,5 \,[ 2 = 0,7cm, cham pha % so Vv&i y.

Phuong trinh : Z — 07 somt — =

Hinh BolS wong trinh : Z = 0,7 cos ( 4>



y ‘\\

3) Cac diem ding yén N (mit) dwoe xac dinh b L-L = 2o+ 1)%,

Iy va 1, 1a cac khoang cach O;N va O;N. Vil, = d -1 nén
A ’ A

L = _?Cl + {2n + 1) R la s6 nguyén. Cac nit cach nhau 5 = Odcm

5,6 o1 " . f o .

0a = 14 nghia la doan 040, chira 14 nwa buéc song, vay c6 14 mit

VII * . VAT RAN VA CO’ HE

7.1. 1) Lan khong trwot cé nghia 1a khi

dia quay dwgc mot goc a = COM thi 4o dai

~cung CM ding bang CM’ = OO0’ = quang

dwomg tim O di dwoc. Néu w 12 van toc goc

va v 1a van tdc tinh ti€n (cia tam O) thi trong

don vi thoi gian CM = Rw, OO’ = v. Vay
v = Rw (R ban kinh cia dia)

Trong chuyén dong quay quanh O, di®m nio

trén vanh dia ciing ¢6 van t8c dai bing Ro,

Hinh B71 vay ding bing van tdc tinh ti€n v cha dia
(H.B.7.1)

2) Van tdc d6i voi quan sat vién bing van
tdc quay .quanh O cdng véi van t&c tinh ti€n
cia O (cdng vecto) :

- _ - e e an

VA = Vp, TV, ; V5 ndm ngang va cé do

I6m 2v

— 3 - > ~ ” s
vg = g/o + Vg, vg nghiéng 45° xudng dwéi

va ¢6 do lom v \[ 2. Twong ty, VE nghiéng 45°

Hinh B72

1én trén va c6 do 16m v {2

ve = 0 (H.B.7.2)
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3) ve = 0 nén C la tdm quay tirc thoi cla '
* dla. Cic dim cta dia cich C mét doan bing |
2

R déu cb van t8c bang v nhu diém O (H.B.7.3).

VRN
Chiz ¥ : Co thé giai can 2 bing cach coi dia ANy /)/
nhwr dang quay quanh C vdi vén 8¢ goc w. -~

Hinh B.J73

7.2. Vi ddi xung, hicn nhién khdi
tdm G ndm trén duong Ol Liy O lam
gOc trén truc Olx (H.B.7.4) Né&u hinh
cidu nho cing chwra diy chit thi khdi
tam 13 O c6 hoanh dd bing khong.

n 5 M

my 1a khdi lwong hinh ciu 16n co
hdc, ¢6 khdi tam G véi hoanh 40 xg, my, 1a khéi lwong hinh cdu nho

O:leG+m

Hinh B74

cO khoi tdm I véi hoanh dd B

2
4 4 s L ia
my, = 371 d, d 15 khéi hrong riéng
m =m-m,;m= §HR3d,v¢'§ym] = g-n(R3—*3)d
R . R13
Dwa vao (1) ta tinh dwoc xg = ~————
2(R3 —13)

73. Néu G la kh8i tam tam gidc OAB thi cic toa dd cia n6 1A
Xg = a3,y = a/3. Tam giac c6 khdi lwong :

52
M = d=, d la kh&i lwong ctia don vi dién tich. Goi g 12 khéi tam

2
cua tam giac nhd bi cdt, ¢6 khdi lwgng m = d% (H.B.7.5)

Wb

a +

[SSRE )

N
i
N=REN

2w
XgIO(,-t-gCE—
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AP v, = 2. Hinh thang ¢6 kho:
\\ g 9
AN 4 .,
R lpongm’ = M - m = — da?
\\\ 9
H-\f, /\ D - Khoi thm H cta né ¢6 toa do
LN Xy va yy tinh theo cac cong thic :
y \\{' N H Y4 ¥H g :
p ~
» +m' - +m
7 L\ XG:EXQEE,@ o =Y
J c £ B ‘ M M
Hinh B,Zj Thay céc glé' [ri Cﬁa XG; y(}7 Xg;
¥p M, m va m’ ta tinh dwoc :

5 o 13.
’FH=§8<XG,)H=553/YG

Vay diem H & twén dwomg thing G,, bén trai G va cao hom G.

7.4. Ldy tryc Ox, chi®u dwong hwéng sang phai (H.B.7.6). Khéi tam

G cita hé c6 hoanh dg el R M Y
ciia hé ¢6 ho 0:ixg = —————

T, i 7,
X1, X; la hoanh d6 cia m, va < % 7
my, X la hoanh d¢ cta khdi tam ‘ ‘ , G ,
H cia thuy&n. Néu a (dai sd), 0 x , % x,
la d§ dich chuyén cia H thi
bi€u thitc méi cia xg la : .

; Hinh B76

X6 = my(x; + a) + my(x; + a) + m;{da 2)
M=m + m + m,
Khéng c6 ngoai. lyc theo phwong x nén khéi tam G ding yén ; Cho
bing nhau (1) va (2) ta suy ra :

o Gomx) (my-my) 1 (my~my)
.8 M Y

>0
‘Thuyén di chuyén nguwoc chiéu di chuyén cta ngwoi nang hon.
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7.5. Goi 1y va 1, 1a cdc khoang céach
tr G dén my va m;, ta ¢6 : myr; = mor,

|
no_n_ 1 yan
m, m  m+m ' T 7 /77
2 1 1 2 /,777 ,/ Z
. Im, hm, A
Vay r; = —— 1, = ! S
Dong lwong cia he P = m, \7; + mﬁg Hinh B77

e ~ ~ o -—> .
Cac van toc vy, v, song song va ngwoc
chicu nhau (HB.7.7) nén : P = myv; - myv, = myrw - myr,w = 0,
w la van tdc géc cha hé _
Momen dong lwyng cia hé : L. = Iw
Moémen quén tinh : I = myr?; + myr}

Ap dung bing 56 : r; = 15em ; 1, = Sem ;@ = 27.3 = 18,855?

I = 0,0012 kg m? ; L = 2,26.10~2kg m?%s.

7.6. MOomen dong hrong ddi véi truc Z cia hé "du va xe" dwoc bao
toan vi céc ngoai lwc (trong hrc) d€u song song vGi Z. Momen dong
lrong ban dau cia h¢ L = (I + mR?) o,

Vén toc cta xe d6i voi mat dit sau khi xe khéi dong 1 : v = Ro % u

w la van t8c goc cia du sau khi xe chuyén dong, 1y diu + néu xe
chuyén dong cing chi®u véi du, ddu - néu nguoc lai.

Xe ¢6 momen dong lrong : mvR = mR'(Rw * u)
Du ¢6 mémen dong lwong : Iw
Dinh luat bdo toan mdémen dong lwong cho ta :

( + mRY)w, = mR (Rw % u) + o

mRu
® 7 [+mR2

Taswyraw = w (Ldy ddu - n€u xe chuyén dong

cing chidu véi du)
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7.7. Moémen ddng lwong ban ddu cta hé "du va nguwoi' la :

L, = QMqRA + mR2>wo

aj Momen dong lwong cla hé khi ngwdi & khoang cich R/2 1

MR? mR?2
L, = (-———-2 -’r-—--4 )wl

Dinh luit bdo toan momen dong hrong L, = L; cho ta:
ZM+4m . >

2M+m ° ©

MR?2

b)Khingtrc‘ri(’)'tﬁmLz=-2—w2

w1=

- L cho t - M+Zm
I-/Z'— 0\«0‘.&602“ M 0)0>w1
Khi ngroi di v& phia tdm cta du thi momen quéan tinh cia hé gidm
nén d€ bio toan mdémen dong hromg, van tdc goc phai tang

7.8. Dong nang ctia banh di ¢6 momen quan tinh I = 5 Vva van
téc goc w 1a
1o, 1 5, /2007,
S lws = = mréew? = 104 )% = 1097 kJ
21w 3 re ()4\ 0 )

Déng nang nay bién thanh céng cia cac tru can trong 10s. Viy cong
suit trung binh 1a 109,7 kW. Diy la cong suat rit 1om, dong co khong
the nao cung cip truc tiép cho cac tru can. Nhér ¢6 banh da, cong sudt
nh6 cia dong co chay trong thoi gian twong d6i dai sé tich tri thanh
dong nang lom clia banh da. Vi du dong co c6 cong sudt 10kW, ta cho
nd chay trong 1097/10 = 110s

79. Goi m 1a khdi luopg cia thanh. Mdmen quan tinh d6i véi A
theo dinh I Steiner 13 :
I =1 +m (%)2 I 1a mdmen quan tinh d6i véi truc di qua khéi

’ i 2 2 2 2
tim G (trung di¥m cla thanh) I =%vay1=ﬂ y B2 mb

2 4 -3
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1) D¢ di qua vi tri ndm ngang thi dong nang ban dau % Iw? phai

i'n hon th€ nang & vi trf 4y, Liy m&c dd cao & vi ix{ can bing cia G
{H.B.7.8) ta ¢6 :

-
4

- t

i, 4 1 v o 3

Sles > mg > thay (1) vao, suy ra » > -" —1% b

2 2 .
!
L

2) Dt thanh di qua vi trf thing ding & trén

truc guay tng véi th€ ndng mgl phai <6 : {\I[ """" ]
. o
. L
1 6 '
w2 > mg ;o > 28 G x|
2 T { .
i
]

7.19. Goi a 1a gia i8¢ cia vat, G 1a gia t8c
gbc cta hinh tru, T lgc cang day.

Phuong trinh chuy®n dong cia vat la :
mg - T = ma (1) clia hinh trg la : Tr = IG (2)

M3t khac day khOong trrot trén hinh tru nén khi vat tut mdt quing
1 thi hinh tru cling quay mdt goc o & 40 dai cung re = 1 (3). Lay dao
ham hai lan (3) ta ¢6 lide hé gifta gia t8c dai a va gia t8c goc G :

a = rG (4) Ba phrong trinh (1) {2) va (4) cho phép ta tink ba 4n
sda Tva G

2
mgr
a = 7= < g; T =
T4+mi2 £

I-i-mri mg = me

7.11. 1) Kbong trwot c6 nghia 1a cic van t8c dai biang nhau :
\ v = e = e (1)
’//\\W‘

‘~ N/
2

\ ,
./
van t8c géc cha tru 2 tang tr 0 lén w, thi

Tru 2 quay nh& c6 tru 1 tic*dung 1én nd
lirc F c6 mdbmen M = Fr, (H.B.7.9). Ap dung
dinh K momen lgc bing dao ham cia mémen

A (lw)
At

—

dong lwgng M = néu Dt 13 thoi gian
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Ciing trong thoi gian 4y, phan luc F = F cia tru 2 Ién tru 1 lam
van tdc goc cta tru 1 gam tir w, xudng w,. Ta c6 twong ty nhw (2) :
FriAt = Lo, - @) (3) '

1w, Li(w,—w
(2) vi (3) cho FAt = =2 = 1(@o7y)

no Ty
K& bop véi (1) ta suy ra :

w, @, n o

O
@y = = ;g)zz————.—-—
L 1.2 m T m
2 () 1+ 2 21+ 2
I, \ry: my my

2) Nhiét téa ra bing hiéu gita dong ning ban diu clia tru 1 K, va
dong nang hai tru lic sau K, + K,

Q = % [ o - jw] + L))

2
m,r m,r m
1% 11 1
Tacé K, = — o2;K, = { w?
So 4 o ™ 4 \m1+m2> ©
m,r m
K2=._2_%_<_;) w%;
4 m;+m,
2.2 ’
L, réw? m-
210 %o 2
Q:: . =

my+m, 4 my +m,

7.12. LAy chi€u dwrong di xudng ; a la mddun N
gia t6c clia hai vat, T; va T, 12 cac lyc cang , 1.,_
day, G la gia toc géc ciia rong roc (H.B.7.10), 7 ’
ta c6 cac phwong trinh : 7
T2

myg - T, = msa @ m,g rj

mg - T; = -mja (2) oY

(T, - Tr = IG 3) ‘ 29

a = rG 4

Hinh B710
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la

(3) va (&) cho : (T, - Tpr = " %)
(1) va (2) cho: (my-m)g - (T, -T)) = (m; + my)a (6)
- m, 1,

(3) va (6) cho e 7

Thay vao (1) va (2)

m,(2m,r2-+T) m, (2m,yr2+1)

Tz R — ; T = ——
2(m, +m,) + & U7 2(my4mg)H B
Vimy > mynén T, >T, '
7.13. Gia thiét ¥; > F,, truc lan sang
phai, n6 khong trwot nhd cd hwe ma sat
F.. hwéng sang phdi ngin khong cho Py
digm ti€p xic trwot vE phia trdi trong / ”_W\_:”f
chuyén dong quay quanh O (H.B.7.11). [ 7 .0\ !
4 = a 2 ~ ~ § Y ¢ -
Néu a la gia tdc tinh tifn ¢da O va G Iy \_\ ) }
gia t6c goc cia tru trong chuyén dong V2 Y4
e
uay thi ta ¢ cac phwong irinh : -
quay phurong ‘ A
F, + Fo - F, = am (1)
a = RG 3)

Giai ra ta duoc :
R([(F; +F)r + (F —F)R]
I +mR2

7.14. Kh&i hrong cla rong roc khong dang k& nén lyc cing day &
hai bén d8u bing nhau (T). Néu a va a’ la cic gia t8c cla vit A va
hinh tru G thi cic phwong trinh chuyén dong ctia vat : mg - T = ma
() vaciatry : mg - T = ma’ ching to a = a. \
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Céc quang dwong di cia A va G d6i véi mat ddt bing nhau. Nhirng
khi A di xuéng mét doan x thi kéo G di Ién doan &y, va & G di xudng
ddi v6i dit doan x thi day quin vao tru phai nha ra mét doan 2x, ng

voi gbc quay cia try o

2x

T

Gia t8c gbc cia try Ia ¢

P294724 2
s a2 -
7 \} . de? r
A , .
;’\—/, Phwong trinh quay cia trg la : Tr = IG (3)
f ? A Ta c6 3 phwong trinh d€ tm 3 4n 2, T, G :
p [ﬁ ,’ ghx K&t qua la :
R _o_m? g
' L 2A+mr? 2’
V Am _mg . _ g
Hinh * B7.12 T= e85 6 =7

Luc tac dung 1én di€m treo bang 2T = mg, chi bing mét nira tdng
trong lwong cha vat va tru ding yén (H.B.7.12)

7.15. 1) Hinh try lén ddc dwgc nhd dong ning bi€n din thanh thé
nang. Lic n6 dirng tean bo dong nang di chuyén thanh thé€ ning :

2 3
my< mr=
+

s )
2 2

w? = mgh

h 1a d6 cao cla kh&i tam hic try dirng.

Trong sw lan khdng trwot, ta co lién hé giita van tSc tinh ti€n v va van

te goc w : v = ro (2)

2
(1) va (2) cho h = VE

h

Quing dwdong di dwoc 1 =

sinl5¢ = 0,259, ¢ = 10 m/s? thi 1 = 1,54m
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(%)

2
2)N€u!=m2r thih’z%vg;l’=-i-1=1,16m

P < i +i voi cing khdi hrong m va ban kinh r hinh try dac ¢6 mdmen
quan tinh nho hon hinh tru réng, va do d6 co6 dong ning quay ban dau
nho hon (véi cling mdt van tdc tinh ti€n v)

7.16. 1) Gia toc cia vat 1a : (H.B.7.13) .
a = g(sina - kcosa) L

Phwong trinh chuyén dong tinh ti€n N \
i
cua tru la :

ma’ = mg sina - Q (2) )[;\ A
trong d6 a’ 1a gia t8c cia khéi tam O, %p
Q 1a brc ma sat gitt cho tru khong trwot, P 'y
dong thoi ghy ra sw quay quanh O ma
phwong trinh 12 : Qr = IG (3), G la gia Hinh BJI3
tdc goc cua try. Lin khong trirot cd nghia
laa = 1G (4
(3) va (4) cho Q = _I_az_' Pua vao (2) ta cb :
. r
a = gsmaI = gsxzna (5) Cho bing nhau (1) va (5) tim ra didu
1+ —
mr2

kién d% hai vat c¢6 cing mdt gia t6c, do d6 khi chuyén dong ludn céch
nhau mot khoang khong doi ;

tga = 2k (6)
2) Lyc can Q@ = 1_n_g§2116t_ 12 do ma sat sinh ra nén phe’ﬁ nhé hon hre

ma sat cye dat K’ mg cosa
sina
Ta suy ra - < K cosa ; tga < 2K

Vay phai ¢6 kK’ 2 k
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VIII* - BE CO° HOC ¢ KI THI QUGC GIA

8.1. 1) Bi chiu trong lwong P = mg va phan Iyc O vudng goc véi
LY ~ 2 I = A . e A Al
que (vi khong c6 ma sat) Hop luc F gay ra gia tic tuydt d6i a -
: F=PFP+0=ms (1)
. P 5 eh L N FOR ~ ) N 3A
Gia t8c a nay 1a tbng vecto cta a; va j 1a gia t8c clia chuy2n dong
cha bi d6i véi que (vé song song vGi que trong hinh B.8.1)
P40 =m@ + 7

Chi€u xulng AB va
AC vudng géc véi cac
chiéa dwong nhw trong
hinh, ta ¢6 :

- mg sina =
=m{-a, cosac + j} (3)

-mgcosa + Q =
= ma, sinc (&)
O day O Ia duome
phan iwc hwémg 18n wén,
con j la gid tri dai s6 vi
Hinh B ta chwra bi€t chiéu chuyzn
- dong cha bi. Ta ¢4

Q = m(a, sina + g cosa) (5) >

i = a,cosax - gsina 6) Q / 8

Néu tge > — thij < 0 bj di v& dau M
=y 7

A (HBS82) //l( !
- )

a,
Néu tga < Eothij > 0 bi di v& dau P
_ {
B (H.B82) Y i
Hinh B382
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a,

O

g

NEu tga = thi bi dimg vén trén que (H.B.8.3)

Hinh B.8.3 . Hi nh B.3.4

2) Phan lyc Q hwdmng xudng dudi néu hop lwe F léch vE A (3) va
(4) thanh ra :

- mgsina = m (a, cosa + j) NG
- mg cosa - Q = ma, sin « (8)
Suyra Q = - m (a, sina + gcosa)
va j = - (ascosa + gsina) < 0

bi di vé A (H.B.84)

3) Phan lwc Q c6 hai thanh phin N vudng géc va f doc theo que
la Ilyc ma sat £ = kKN = N/3 )

Cung chi€u (2) xudng hai tryc va chi y ring hrc ma sat ngwoc chitu
van t8c, & day thi ngwoc chidu gia tGc vi chuyén dong tir nghi, ta ¢6 :

- mg sina = —;—I ="m (-2gcosa + }) ®
-~ mgeose + N = m2gsina (10)

Trong (9) ta ldy ddu + néuj < 0, ldy ddu - néuj > 0
Ldy diu +. Ta ¢6 :
N = -mg (2sina + cosa) (11)
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j = % (7cosr ~ sina) < 0 nghia 1a tge > 7 ; « > 82° Bi di v& A»

(H.B.8.5)
q
.
q /V\]\ N
R4LEN g/ 1-\ N .
| !
i
J;A&/ P s / \\ !
- & J/ \ | A // vl
/ \; P Z \\ i
/4 Z_.. — \l ,D
Hi nh Bé’.f Hinh B&6

Ldy ddu - Tac6 N phe & (11) va j = (coser - sina) > 0 nghia

w b

laa < 45° Bi di v& B.
45° < a < 82° Bi difng yén (H.B&S)
Hé s0 ma sat nghi c6 the bi€n thién tir 0 dén 1/3 nghia 1a goc ma

Q lam vé&i phap tuvén c6 thE hifn thizn tir 0 d&n 18930,

82 1) Goi T 1a hre
cing div, a gia tdc cha
vit 1 d6i véi ném ; -a

s€ 14 gia tOc cua vit 2.
\7- ' , Lay chi®u dwong 1 chigu
1 : xudng ddc cda vit 1, ta

\ e
Mg T c6 cac phwong irinh
. chuyén dong sau day :
; 04\(_ g J ‘~ g 34
mg - myg sing ~ T = mya
mygsinae - T = -mjya
Hinh B&7. (H.B.8.7)
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ml —in,

Suy ra : a = —— g sing 1)
5 e (
2) a) Hai vat ding yén @ mygsine = T + kmggeosa
maygsing + kmygeosw = T
(Cac byc ma sat ngwoc chitu +
chuyén dong H.B.8.8) -

. f,,
1, +m., N [
Suy ra tge, s k 1 = ®) \ZI‘K ~. fi

nll 13 1%

172, !
b) @ > a, hai vat o gia ’ ir\\
toe a. ‘}
- - \
Ta c6 cac phirong trinh @ mg
mygsing - T ~ kmygeosa = mya
mogsing + kmycosa - T = ~mpa Hinh BS3
{my—m,) sina—k(m, +m,) cosx ‘
a = , 3)

ny 11t

3) Vi khong c6 ngoai hrc theo phwoung nfin ngang nén khdi tam cia

ca hé (ném + 2 vit) khéng chuyén dong ngang. m; > ma nén khoi
tam hai vat chuy®n sang phai, -

khdi tam coa ném chuyén

! L \‘t sang Trai, ném co6 gia tdc b
Nj\fﬁjb ; huéng sang trai. Neu ldy hé
!i 1 \\\:\«1> ’ yuy chi€u gin voi ném thi
Lo : Jﬁ%\ Tyb - cac vat ¢6 thém lgc quan
1 o tinh myb va myb hwdmg sang
— phat (H.B.89). Ta ¢d cic

0

phuwong trinh chuyén dong

- trong hé nay
Hirit B89 £ Y
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mg sinx -~ T + myb cosa = mya
mygsine - T + mybcosa = ~ m,a
Khir T ta c6 lién hé giita a va b :
m;—m,

a = — (g sina + b cosar)

(4)

- ¢ A . . ~ 2.3 - -Av
NEu v'1a van 8c cia vat 1 d6i v6i ném (song song véi mat nghiéng)
~ A o ~ ra ” A ~ - - i ~ ) A k] A . 7.
thi d6i v&i ban né c6 van toc v + V', v/ 1a van t6c cia ném d8i véi
ban ; hinh chi€u xudng truc nim trén mit ban va héng sang phai la

vcosa — V', hinh chifu ciia dong lwong ciia my la:

m; (vcosa ~ V')

Twong ty, hinh chi€u déng Irong cia m; 1a m, (-vcosa - v')

Hinh chi€u tong dong lrong clia hé ludn luén bing khong nghia Ia :

veose (m)-my) ~-v(my + my + M) = 0

(Dinh luat bao toan chi ding d8i véi ban, 13 he quy chi€u quan tinh)

Chuy€n dong cia hai vit va ném Ia nhanh din deu tir nghi nén cac

van 8¢ déu ti 1& véi gia t6c twong Wng :

(5) 12 mot hé thic thi hai gitta a va b,
(4) va (5) cho ta cac gia' t0c phai tim :

gsina (m; —m,)

a = :
. cos?a (m;—my,)
mytmy, — —————
1772 M+m,+m,
o g sina cosar (m; —m,)?

B (M+m; +m,) (m, +my) — cos?a (m, —m,)?
Néu M = o thi (6) nit v& (1), (7) chob = 0
Ap dung béang s& : '

AP N KT
a—4m/s, b = 6m/s
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83. 1) Cac lyc tac dung lén
vat 1a uong lwgng P = mg va
phan lwc N cita mang hudng
uo tam O. Clneu phuwong trinh
mg - N = ma> xudng ban kinh,
hinh chi€u cda gla toc chinh la

gia t0c hirong tam — (H B.8.10)

mgcosee + N = mVZ/R Hink B810
D¢ 16n cha phan lyc :
v2 :
N = mg (g - cosa) @

D& tim v ta ding dinh luit bao toan co nang : th€ ning ban diu .
2
" X . M omve o Ci xa
mgh chuyén thanh dong nang - va th€ nang tng véi dd cao

R(1 + cosa)
2
ta ¢6 : mgh = LR mgR (1 + cosa)
~ 2 h
Vay vé = 2gR (E -1 - cosa) (2)
a) ThE vao (1) ta cb :
‘ 2h
4 N =mg (—-2-3cosa) (3
- e (g ) ®)
\ M b) N gidm khi « gidm nghia la
' 7 . Vit lén cao. Cyc ti€u cla N iing
‘%\ x véi @ = 0 nghia 1a vit & diém
7 \ / cao nhit B.
7 ' 2h
\ g /}/ Npin = mg (I{ - 5) 4)

/
\_/ Néu vat con bam méing & B

thi n6 bam mang & moi diEm.
. Bam méng c6 nghia 1A N = 0.
Hinh  B311 Cho N, = 0 trong (4), ta suy
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- A N L3 5
ra d6 cao tdi thitu cua h : by, = 2

2) Néu cat bd cung CD thi vat r&i mang & C va chuyén déng nhw
mot vat ném xién g0c ¢ v6i van toc ban ddu v tinh theo (2) :

= 2gR (— -1~ cosp) ’ 4

a) L&y hai tryc toa do nhw trong hinh H.B.8. 11, phuwong trinh chuyén
dong cia vat 1a :

g
2

Quy dao 1a mdt parabdn. Vit sé lai di vao mang (quy dac 1) néu
tdm xa cla vat ném xién diing bing day cung CD nghia Ia :

visindp

= 2Rsinp

X =Vvceosp .t;y = - + v singp.t

g

Suy ra v2 = E%R; (5) Dwa vao (4) ta tich dwoc

h, = R (1+cos<p+ OSSP)

D€ chic chin ring vat khong roi mang trweée khi téi C, ta phai klem
tra rang & C phan lyc N = 0. Dua gia tri (5) vao (1) ta dwoe :

>sz0(

¢ \ Cosp —cos<p> >0vi0 < ¢ <n/2

b) Néu h' < h, thi van 5c & C nhod
hon gia tri tinh t¥ (5) quy dao la parabon

A 2 ndm trong vong trén.
, A AN I:Ié’u h > h, thi quy dao la parabén

O/ % §\ 3 ndm ngoai vong tron.

T e N 4
N N N 8.4. Treo hai hon bi vao dinh (day dai
~ H a —/—,E\p bing nhau, chidu dai ). Kéo bi thép cho
=0 T léch mét géc o r6i tha cho n6é dén va
cham vao bi dit sét, hai hon bi dinh vao
nhau (va cham m&€m) va quay mot goc
Hinh BS8I2

181 da 13 8. Ta do cac géc o va B (H.B8.12)
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Goi v va u la van t8c cta bi thép ngay trudc va cham va van tdc
ctia ca hai hon bi ngay sau va cham. Dinh luat bao toan dong lhrong
chota: Mv = (M + m) u (1) '

Liy vi tri ban diu cda bi d4t sét lam mdc do cao va goi H, h la
cac dd cao cta bi thép lic ban ddu va cia hai bi hic cudi, dinh luat
bao toan co nang cho ta :

) 2 =
MgH = M%—ev = V2gH = V2g0 (I - cosa) = 2\[g1 sin a/2 -
M +m)u?

#

V2el (1 - cosB)
2 gl sinf2

> — M+ mgh > - VI

v-u = 2{gl (sina/2 - sing/2)
M(v—u) _ M (sin “/2—sinﬂ/2l
u B sin £
Mv2 _ (M+m) 2
2 2
- 2% _ ey a2l
AK = 2gl [Msm 5 (M +m) sin 2]

(1) chotam =

Dong niang bi mit 1a : AK =

2
K = MTV Vay ti € co nang bién thanh nhiét 1a :

AK- M+m u2 1' M+m <sin/3/2)2
K M v M sin®2

8.5. 1) Vat m; chiu lgc ma sat :
(H.B.8.13)

f = k mygcos30° = 2N
m, tut 1 mét thi m, 1én cao 0,5m.
Do gidm th€ ning bing k
20-5=15)

Theo dinh lut bao toan ﬂéng hrong
-dd gidm nay da chuyén thanh dong
Hinh B8I3 nang
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r
1

2
(m; + my) % cia hé, v 1a vin t8c lic m, sdp cham dt, va cong
cia lyc ma sat f di chuyén 1m :
v2
15=33+2; vZ =86; v =129ms

2) m, chiu trong lrc myg va lyc cing day T ; my chiu theo phwong
chuyén dong lwc cing T, lwc ma sat f va thanh phian trong lyc
Q = myg sin30° = 5N

Ta c6 cac phwong trinh chuyén dong :
myg ~ T = mya |
T-Q-f = m'la.

HE hai phwong trinh nay cho phép ta tinh hai in s6 a va T :

a=143m/;s2; T = 113 N

Vi m, chuyén dong nhanh din d2u tir nghi, tir do cao h, véi gia toc
a nén van td¢ & cudi doan dwong h la :

v = V2ah = 2,9 m/s diing nhr di tim dwoc & phin L.
8:6. Khi con tau bay theo quy dao tron c6 ban kinh R véi van t5c v thi

a la gia tc cia m; va m,

' 2 mM
nﬁnghrorngEcﬁan(’)lét’o‘ngcﬁadéngnéng%vﬁthé’nﬁng—G-R—:

mv2 mM
=— -G — 1
E > G R | (6))]

' 2
Trong chuyén dong tron nay hyc hwéng tim _n%_ chinh 13 hyc it

van vit G %Mz— Ta suy ra v = '\’ %4' . Dwa vao (1) ta ¢6

E=-Goo @
. .. _ _mM
1) O d6 cao hy, ning lrong E; = - G 2(r +hy)
’ mM
s A . = — _ E
o ‘d(,) cao h,, nang ,llr@g E, G 2(r +hy) > B
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vi h, > h,. Hleu E, - E, biang cong A ma déng co phai sinh ra.-
Thav bang ta tmh duoc :
A=44.107J

2) E < 0 co nghia 1a con tau cén bi Trai D4t hdat (thé nang
hap dan trong (1) ¢d gia tri tuyét déi 16n hon dong nang), E = 0
co nghia 1a con tau thoat khéi sic hit cta Trai Dat.

Hién nhién cong A, ma dong co phai sinh bing :

A,=-E =17.10°g

8.7. 1) Khéng ¢d ma sat thi cdc phan luc
F, F, 6 A va B déu vudng géc vdi san va
tudng, va cd hop luc dat 6 E, khéng thé can
bang voi trong luong P thang ding dat & C
(H.B.8.14).

2) Co cac luc ma sat f, = kF, (1)
va f, = kF, (2) C4c diéu kién cén bang la :
%Plcos&r + Folsina — Flcosa = 0 6))
Hinh B.8.14 (&y moémen ddi véi 0)
3 3 1 7
(5) cho P =5(F, -Fitg) = 5F (3 ~tg) (6
F,
(1) - 4y cho P = * 7 kF, (7
(6) va (7) cho phueng trinh bac hai :
2k + 3tga . k-1 =0 (8)
hay 2k + 338k — 1 = 0 S (9)
-3V3 +
Léy nghiém duong ta o6 : k_ = ——"4—‘[: = 0,18

2) a) Két qua trén day khong phu thudc gis tri cia P nén néu
o6 ngudi ding ¢ C thi coi nhu P ting, thang vidn khéng truot.
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b) Nguoi & D, khéi tam chung 12 trung ditm I
Phrrong trinh moémen (5) phai thay bing :

% P’ cosa + Fylsing ~ Fijlcosa = 0
véi P’ = 2P ; (3) thay bing P’ = F, + f,
Céc phwong trinh (1), (2) va (4) khong dbi.

(10) Cho ta: P = 2F, (— - tga)

(10)

(11).

(12)

K&t hop vei (11) ta c6 phwong trmh bac hai : k2 +-2tgax . k-1 =

hay : K+ 2y3k-1=0

Nghiém dwong cho ta :

k=-y3 +2 =027

k > kp;, nén thang trirot.

(13)

4) Tr& lai phwong trinh (8) khi khong c6 ngudi, ta c6 nghiém :

k _ —3iga +V 9tg2a +8

min —

Pattge = x,y = 4k ;. .ta c6 ham s§ :

= -3x + 1[9)(2 + 8 Dao ham ¥ < 0 nén y nghich bi&n, nghia .

la o gidm thi ky;, ting, Véi a = 459, tga = 1
—3+V17
Kpin = ———— = 0,28 > 0,18

Hinh B315
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88. V& duwong thing MG
(H.B.8.15). Hop lwc cia hai
nguwdi My, My phai dat & O véi
GO = 2 GM,

Quy tich ciia-O khi M, di chuyén
la trung tuyén cda IC, I 1a trung
diém cia BC. Vé qua O duwdng
thing cit BC va CD & hai digm,

ta thdy mudn cho hai di€m nay



cach déu O thi M, phdi & L Con vi tri Mj phu thudc d, khi M; o A (d
d

= () thi M5 & trung di€ém L cia CD ; Khi AM; = d thi OF = > E
la trung didm cha JK va LM; = d.
Khi M, & trung dieém N cia AB thi M & D.
M, & qua N thi khong c6 1oi giai.
89. 1) a) Lyc cang day & A :
T, = mgcos30° = 0,866N (H.B.8.16) (\0
b) O cac vi tri khic hyc cing day bing thanh } \
phan phap tuy€n cta trong lwc cbng véi luc | ‘
o mve . . | AN
quan tinh li thm Q = R Viy T la-cuc dai R },4
& B. Ta ding dinh luat bdo toan co ning d¢, éjj-’/ l\\
tinh van tbc & B : S N
V2 = zgh = 2eR (1 - cos30°) = 2,68 ()2,
8
Hinh B&816

Q = 027N

Tg =1 + 027 = 127N

¢) T = 22YRjg = 2s

2) a) Trong hé quy chifu toa tau, moi vat ¢6 thém hyc quén tinh - maa,
ngoai trong luc mg, '

i

Co6 thE coi 1a bay gio ta c6 gia tdc
_L0
. trong tredong hiéu dung g? = g+a,

> o 10
a = -avaa = gig 30° = = m/s?
gg ﬁ
Duong "thing dimg’ méi bay gi nghiéng
30° so v6i dwong binh thwong. (H.B.8.17)

b) Con lic dao dong quanh A la vi txi cén
bing méi, C va B 1a hai ditm bién mdi.

¢) Luwc cing day & C 1a thanh phin phap
tuy€n cha trong lc hidu dung mg (H.B.8.17)

Hinn- B817

)
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, 20

= 2 ’ =
g a \I'g

T, = mg cos30°

11,55m/s2

2 V3 i
55 - N

d) Lwc cang day 1a cwc dai & A, ngoai mg’ ¢on ¢ thém luc quin

il

2
tinh i thm Q° = % voi v2 = 2gh = 31 (_’:.)z

Q = 03N
Ta = L,15 + 03 = 145 N
T = 2:yRig = 185 s

8.10. 1) a) Trung ditm G
cia IJ 12 kh6i tam vi
P, = P, = P (HBS8.18)

GA = %IJ nén G ¢6 quy

tich 12 dwong tron tam A. Ta
c6 can bing bén khi G & vj tri
thip nhit i dim Gép xic clia
dwomg tron voi ti€p tuyén nim
ngang. Khi 3y AG vudng géc v&i
Hinh  BSIS BC va GAC = 30°. Tam gidc cén
© IGA cho ta ¢ = BAG = 60°.

Hai phan lyc Q, R vudng goc véi nhau 1J can
bing c6 nghia 1a cic lyc 2P, Q va R tao thanh tam
giac (vudng goc) (H.B.8.19) Ta suy ra :

Q = 2P cos30° = 1732 N ;

5 12

R = 2P sin 30° = 100N N3

De tinh lyc cing thanh T, ta xét c¢in biing cia \f'
di€m I, 06 chiu cac lgc P, Q va T (H.B.8.18)

T =P = 100N >

2P

Hinh B8I19
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(H.B.8.20)

I chiu cac luc Py, Q va
T . chifu xudng Ax ta co luc
iam I dich chuyén :

F, = Py sin 30° - T cosa

5
‘N7

L
3Py €

-

chiu cac lyc 3Py, R va
hiu xndng Ay, ta co hyc Hinh B820
lam J dich chuy2n :

) e,

-
L,

F, = 3P, sin60° = Tsina

y
Digu kién cin bing la : F, = Fy, =0 hay
Py sin30° - T cosa = 0 (1
3P sin60° - Tsinag = 0 - (2)
sin60° =
Ta suy ra tga = 3 — = 3 y3
sy ratg = 3 S0 =3
P,sin300
a =79 VAT = —— = 265 N
cosa

IJ cin bang c6 nghia 12 cic lyc 4P; v Q, R tao thanh tam giac
{viudng goc) Ta suy ra : ’ .
Q = 4Pycos30° = 3464 N ; R = 4Psin30° = 200 N
4 2) Ta vé cic dwdong cong
260 bi€u dién F, = 50 - 265cosa
Fy 4 va F, = 260 - 265 sina: (H.B8.21)
3

< Hai dwong cit truc Oa & diém
L ope a = 79° #ng véi cin bing. Ta
‘ thdy ring néu o tang thi F, dwong
! tkc 12 kéo I v& phia B, con F,
am tic 12 kéo J v phia A, ca
hai d8u kéo thanh v& vi tri c@,

Hinh B&2l cin bing 1a ben.

<

!
No
(1

§
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Chit ¥ : Quy dao khsi thm G la elip ¢6 cic ban truc trén AB va
AC bing /4 va 3/4, 1 1a chidu dai 1J. Can bing bén ciing ¥ng véi G &
difm thdp vhit cia elip nay.

811, 13 Néu H twong d6i 16n thi vat khéng (¢ diege dinh ném ma
cao nhit 13 t&i d6 cao h, hic d6 vat va ném c¢6 cing van t8c v. Pinh
fodt bio todn co ning cho ta phoong trinh :

== = mgh + M + m) — 1)
2 ‘ 2
Mat khic ta c6 dinh ludt bio toan déng lrong :
mv, = (M + m) v (2)
s " Mv2 ’ ‘
Suyrah = ——— = 1,04
v 2e(M+m) o
s 5
vav = = m/fs
O
a) NSu H = 1 m thi vit t&t duge dinh va truot xudng, ddng thoi

him ném va cufi cung vwot ién trwde. Goi vy vi v, 1 cic van toc cudi
cling cla vat vi ném ta ¢& céc phrong trinh :

2 2
mvZ  mvy v4 :
> T2 T2 ®)
mv, = mv; + My, - 4
m(l =)

Vs . Th& vao (3), ta ¢6 phwong trinh bic bai d€ tim v; @

2T M |
vi(M + m) -2mvyyy - (M-m)vZ =0
M-m) v,

Mim (5) Ta chon vy = v, va v, = 0.

v; = v, hodc -

b) Néu H = 1,2 m thi vat t&i 46 cao 1,04 m thi tut xudng, diy ném
di nhanh hom, v; > vy

Ta vdn ¢ cac phwong trinh (3) va (4) nhung trong hai nghiém (5)
ta phai 18y nghiém am :
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M —m)v,

vy = - ————— = = — 33 m/s
1 M-+m
2mv,
v, = = 1,67 m/s
- M+m 07 m

2} Trwong hop gidi han thi vat t6i dich va cing chuyén dong véi
ném. Dinh ludt bdc toan co ning cho ta :.

mv3 v2
= mgH + (M + m} 5

2
Dinh luit bio toan déng hrong van 13 (2)

M+
v = o) 22BMAm oo

Suy ra : vy, M

TA ~ A A
MNeu v, > v, thi vit virot qua ném.

™R

812. a) Goéc ma day AS am véi dwdmg ndm ngang 13 § = 90° -
Cén bang cta thanh phu thudc vao mbmen cia Q dit & trung ditm OA

va mbémen cha hrc cing day P dit & A (o6 canh tay don OH = }CL&“‘")

MQ) = Qé cose ; M(P) = -Plcos %
SRy o ) o ’
0\\2 = L{/ | Cén bang Ung vdi :
™~ a ;;",/ll | 1 o
4\\ £l 0 Q 3 cosa ~ Pleosa = = 0
2 NB - “
i - o
A P =1, 23 ; Pit cos = = x,
L
) ta cb
Hinh B822 — _
W3 -x-13 =
a V3 '

Ta chi 14y nghiém dwong : x = cos 3=

a = 600, f = 60°

Phan lwe R ciia ¢hdt O tao véi O va P thanh tam gidc c6 hai canh
2

O = 293, P = 1 va goc & giita biing 30° (H.B.8.23)
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Ta suy ra : R, = Fcos 60° =

X

D |

- 1
Ry Q - P sin 60 >
R = 7N
) e V3 cos o
v R 7 oL
i 50/32"
N | T~ <
Q| P 0 60 90 180~
Hinh B823 -  Hink B8.24

b) Ta vé hai dwomg cong M(Q) = V3 cosa va M’(P) = cos %

(Lay 1 = 1) (H.B.8.24)

Hai dwong nay cit nhau & a = 60° trng v6i can bing. Ta thiy ring
néu a tang M’(P) giam cham hon M(Q) nén lwc P sé kéo thanh tré vé
vi tri cli. Cin bing 13 ben.

~

8.13. 1) Ciac dinh luat bao toan hinh chifu clia dong hromg va bao
toan co nang cho ta cac phwong trinh :

mv, = 2mv, 1
_1_ 2 = 2 l 2 R 2
2mVQ—mVx-vhzmvy+mg 2)
_ v 7
Suy rav, = A EY -2gR (3)

Ditu kién d€ mhu sit veot qua B la :

€6 vy, tirc 12 v, > 2YgR
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2) Sau khi miu sit roi gb thi gb chuyén dong déu voi van toc vy,
con sit thi c6 van tSc xién goc d8i voi ban nén c6 quy dao parabdn.
Nhung sit ¢6 van t8c chuyén ddong ngang ding bing van tdc v, cua
diém B.

3) Khi tr& v& dd cao R thi sit lai ti€p xic v&i gb & digm B, né tut
xuSng theo BA va diy gd di nhanh hon, cudi cing no roi g va ¢6 van
8¢ vy, gb ¢6 van tdc v,.

Ta ¢6 cac phwong trinh :

. my, m
mv, = m{v; + V) ; - =3 v + v3)

ot

Khir v, ta €6 v} - vy.v, = 0; vy = 0 hodc v,

Hién nhién ta phai chon v; = 0, do d6 v, = v,. Hién twong gidng
ahw va cham dan hdi cla hai vat cing kh&i hrong, vat c6 van tdc v,
va cham vao vat ditng yén va truyén toan bo dong lrong va dong nang
cho vat &y.

4) (3) Cho ta vs’; = 10. Mau sit drroc ném lén cao véi van tdc thing

dirng v, s&€ dat o cao h tinh theo : 2gh = vyz.

Ta suy ra : h = 0,5 m, n€u tinh d6 cao tir mat ban thi H = 0625 m

8.14. 1) Trong lyc P dit & G trung di€ém dwomg
chéo AC (H.B.8.25) Phai dat lyc F vao C vudng D f__,, N I

géc v6i AC, @8 F c6 mdmen crc dai ddi véi A -

P. AH = F. AC, HA = a2

F=§—%=354N

2) Ap lwc cia gd 1én dit Q bang P trir di Hinh B825
thanh ph3n thng ding cuia F :

Q =P = Fecos 450 = 750 N

Lwc ma sat : F . = k Q = 225 N, bé hon thanh phan nidm ngang
cia F, F, = 250 N. Vay gb sé trwot sang trai.
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3 a)a < 459, 8 = 450 ~ g

Mubn gé quay rit cham thi cic mémen cia P va F d6i véi A phai
c6 db Iém bing nhau (H.B.3.25)

f-."'

P at™ sin (45° - a) = F ay7 cos (450)

fl

F = E) tg (450 — @) 500 tg(45° - ) (1

\\ '
/ %\f
LI\ I8

\ﬂﬂ

Hinh B827

b) a > 450, B2 ranh cho
‘g6 khdi db nhao ta phai doi

5001 chitu F (F.B8.27). Bay gi¢r :
i
] g0 = B = «-45
0] a5 ] F = 500tg(a - 459) (2)
~500‘L ]
i

Liy chieu dwong sang trai thi

¢ the gop (1) va (2) thanh :

Hinh B82S Fro= 005> - o).

Duwong cong bitu dién

F = f(a) vé trong hinh B.8.28.

8.15. LAy mdc tinh d6 cac & A. O A lwe dan hdi T = kAl (1) va
trong lrc P = mg giv ra luc howéng thm F: F = T - mg

"~ Vidiy dii nhTt & A n2n ban kinh chinh khic & A Ia AO = | + Al

mv2

F=Tva = T-ms @
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Dinh luat bado toan co nang cho ta :

mg(x+A1,:~§+kQ‘l’i (3)

S5 hang cudi cing 1a thé nang dan hal

Ta 3 phrong trinh dg tinh Al Twa v. (2) va (1) cho ta :
mv? = (1 + Al (k Al - mg) {4)

Bidn ddi (3) mv2 = 2 mg (I + AD -k (AD2 (5) (4) va (5)

cho ta phwrong trinh bac hai d8 tinh Al

P
2k (AD? + (Kl - 3 mg) Al - 3 mgi = 0 ! ]
hay 200A02 + 7 Al-3 =0
T /
. ) ~7+17 1 /
i é 3 = - = T = —
14y nghiém dwong Al n 4 025 m F //
~e b
= kAl = 25 N A
(2) cho v& = 1875 —> v = 43 m/s g
8.16. 1) Goi v va u lan ot 12 vin t6c cita dan . posg

va cia hop ¢6 dan ngay sau va cham. Pinh luit bao
toan déng lwong cho ia:

=M+ m)u
Pong ning ciia hop ¢ dan bign thanh thg ning & 4o cao h :

1,13

M+ m)— =M+ m gh = (M + m)gl(1- cosa)

u2 = 4¢g sinzgz" cu = 2Vg sin % e))

M+m M+m a
v m u m \[g s 2 @

2) Sau va cham hop ¢6 dan chiu lyc hwéng tim :
2
=M + m)B( =4gM + m)sinz%
Ly
Lwc nay 1a tdng vecto cta hrc cing day treo RO va trong luc
=M+ mg

F:RO‘PVQYRO:F'J’P=(M+m)(l+4sin2%)g
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khi hép t6i vi tri cao nhit (van t8c triét tidu) thi hee cang R chi con
bang hinh chigu cia trong lyc P xudng day :

R =M + m) g cosa <R,
3) Toan bd nhiét toa ra bing dong ning bi mat :

mv2

w2
Q = > -(M+m)2

Dung (1) va (2) ta ¢6 :

Q =‘2g1 MM +m) sin2
m 2

1

a) Goi Q4 va Qp 12 cic nhiét lvgng ma dan va hop thu dwgc, ta cb
Qd + Qh = Q ‘

_—_ = =2 _.Q— A ‘ — M_E P g ol
m M mVade—2g1m51n2 )
b) NEu chi chi néng Ién t6i nhiét do T < T, thi

Q¢ = mec (T - T,) (4)

NéuT > T, thi Q4 = mc (T -T,) + im

Néu a = 0,2 rad thi sin% = {1

Qg = 1000 J. Pram = 0,1 kg chi tr T, = 300 K Ién T, = 600K
can (T, - T,) mc = 3750 J

Viy trwomg hop niy dan khong néng chay ma chi néng lén d&€n nhidt
dd T xac dinh bdi (4)

T = 380 K
Né€u a = 249 sin 120 = 0208

Qg = 4300J. Trong s§ nhiét lrong ndy thi 3750 J dung d¢ dwa dan
lén nhi¢t d6 néng chiy 600K, con lai 550 J am néng chay moét phin
cla dan c¢6 khéi hrong :

>

s _ 550 _ ,om 07
= 25000 0,022 kg ; m - %

Vay dan & nhiét do néng chay, 22% la léng, 78% van rin.
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8.17. 1) Céc phan lrc Q, R &
N va M déu vudng goc véi OU,
OV va cung vé&i trong lyc P tao
thanh tam gidc (H.B.8.30) c6 cac
g6c bing u va v. Ta ¢o :

Q __ P

sinv  sin(u+v) @)
Mat khac idy mémen d6i véi M _
ta ¢6 : Hinh B830
Pl cosa = 2l cos (u- a} (2)
21 = MN
Hai phwong trinh (1) va (2) cho phép tinh hai &n s§ « va Q :
) O 0 Pauny @

Néuu > vthi ¢ > 0, ddu M thip hon dau N ; néu u < v thi ngwroe lai.

2Yu = 459 ;v = 30°; tga = 0,366 ; a = 20°

Cian biing cia MN phu thudc vao su so sanh gifta hai mémen nguwgc
chieu nhau cia P va Q

L o _ _2Plsiny
f{a) = Plcosa ; gla) = —_—_—sin(u yosy cos (u - @)
Véi sinv = 0,5,
sin(u-+v) = sin75° =0,966
B (=)
thi = 1 o _
g(a) ,04 Pl cos (45 a) A
' . i f(o() ol
Ve cac duong bidu dién f(a) | .
va g(a) ta thidy ching cdt nhau 20 90",

& a = 20° \ng v&i can bing va a
tang thi f(«) gidm, g{a) tang, lam
cho o cang tang. Céan béing 12 khong
bén (H.B.8.31)

Hinh B#31
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8.18. a) Truong horp cd A va B deu
o trén O.

4
E //i 8 2 1) Lay h¢ quy chi€u gidn v&i Sng quay,
/ / Tmg cac hon bi chiu thém lwc quan tinh i tam.
/ Q Q = Mw? (x - 1) sina '
oL/

A Q, = mo? x sina
oy Mg Néu ta chi€u céc lye tic dung 1én AB
2 xudbng x’x thi hinh chiu cac phan lrc

bang khong vi khong c6 ma sat. Goi F;
la tong cic hinh chigu huéng v& O va F,
la tong cac hinh chi€u hwémg ra xa O,
ta co (H.B.832) :

Fy = M + m) geost 5 Fp = [mx + M(x - 1)] win’a

Hinh B332

Can bang wng véi F; = F,. Suy ra :

ML 4+ BLosx (1)

X = :
M+m  wZsin2a

2) Di€u kién cdn c6 la x > 1 dan téi diéu kién Ong khong dwoc

quay nhanh qui, 0 < o,
1 ’ (M+m) g cosa
2
sina mi @

3) NN\uw > w, thi F, > F;  AB bat v& phia x

Néu x tanng thi F; khong dbi, F, tang, AB cing di v& phia x, cin
bang Ia khong bén.

voi w, =

4) Hon bi B dirng cin bing duwéi tac dung cia P; = mg, Q,, lwc
cang T va phan lyc R, clia dng. Chigu xudng x’x ta co :
T + mgeosa = Q, sina = m w sina
Thay x bang (1) ta tinh dwoc :

Mm

1:M+m

lw?sine (3)

A uung v6i 0, x = 1; chi ¢6 can bing n€u w = w,, cin bing khong
bén, lgc cang thanh :
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nhir (1). Nhung digu kién x < | dan toi
di¢u kién 8ng phai quay dii shanh w > o, o )
w, van bang (2) ) -4

tang, F; giam, AB bi bat vé phia x. ' |
g ' g p

T = Mgcosx
A & dwsi O, B & trén (HB833). Ta oo : ; /
F1

i

(M +mjgeosa + M(I-x)w3sin’a —
F>, = mw sin’a /'

Ditu kién can bang F; = F, cho ta x 0

Tang x thi Q; tdng Qq gidm, lam F, /

Lyc cang thanh vin ¢6 bigu thic (3)
Ca A va B déu & duéi O, khong thé Hinh B333

cé can bang vi cic trong hye va lye quan
inh li tim d€u ¢6 khuynh hwdéng kéo AB vé phia X

8.19. 1) Néu van t8c goc w tang thi cac Juc quan Uik H tAm tac
dung i€n A va B tang (vi chuing ti 1€ véi
w?) ; A va B ra xa truc, kéo C lén cao
lam déng bot van nap nhién liéu nén
ddng co chay cham hon. Néu w giam thi
ngwoe lai, van duwge md thém. Thyc €
w dwgce giw khong doi.

2) Lay hé quy chiéu gan vdi cac qua
cdu. Qua cidu A chju trong lyc P = mg,
Irc quéan tinh li tam F = mwZlsine, cac
hrc cang S va T (H.B.8.34).

Chi€u xudng hai truc Ox ndm ngang
Hinkh B834 - va Oy ding thing, ta c6 cac phwong
trinh dién tA sy dung yén cua A :

-mwisima + T sing + S sina = 0 )]
- mg + Tcosa - Scosa = 0 2)
Phwong trmn dién t4 sy diéng yén cia C la :

IScosa ~myg = 0 A 3)
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Khir T gitra (1) va (2) ta co :

- me?lcose + 2Scosa + mg = 0 €))
m +m
Dung (3) ta di t6i  cosa = (— L 5
/ mlw? '
Véi digu kién (m + my)g < miw? (6)
mg mm; lo?
3 S = = —_—
) 2cosa M(m +m,) ™
2m+m,) mlw?.
T=S+E&='(———L)—>S ®)
cosa 2(m+m,)
4) Digu kién (6) cho ta O min
’ (m+m)g
Pmin = ml (9) .

5) w = 90 vong/phiit = 9,42 rad/s

2
biéu kién (6) cho m; < mlw?
hay m; < 0,07 kg

0
D/ 8 E
A ¢ 5
DI
Hinh B335

28 cosf -mg = 0
- mlw?cosf + S’cosf + mg = 0

(4) thay bing :
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6) Néu §’ 1a lwc cing thanh CD
thi so véi S cia trwomg hop thanh
ndi véi A, $ = 28 vi trong su quay
cia A quanh O, S’ ¢6 canh tay don
chi bang mot mira so v6i S. Ta phai
thay S bing % trong cic phwong
trinh (1) (2) va (4) Riéng (3) vin
c6 dang cii :

(10)
(11)



a) Ta suy ra : cogf = ———————— (12)

mg mm, lw?
2cos  2m+m,

(m+0,5m,) g

b) Ditu kién cosf < 1 cho o’ -~

min bé hon
“ min Y (9)
Vim + my > m + 0,5 m nén cosa > cosf —a < f

Vay may didu chinh theo so d 2 nhay hon may theo so d6 1, n6
hoat dong sém hon va khi hoat dong thi c6 géc mé B 16n hon.
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