BAI DICH SACH VAT LY PAI CUONG CUA IROPOP - PONG HQC

Day la bai dich mot sb bai tap cta Irodop, phan dong hoc. Do khong c6 thoi gian danh cong thirc nén cit cong
thirc tur tai liéu, nén céc ban thong cam. Pay la cudn sach hay cho sinh vién vat ly, cling nhu cac gido vién. Pac
bi¢t do1 voi hoc sinh gioi thi day 1a tai liéu thuc sy bo ich.

PHAN PON HQC

Bai 1: Hai hat chuyén dong véi van toc khong doi v, va v,. Tai vi tri ban dau, ban kinh vec-to xac dinh vi tri

Cd

cac hatla 7, va r,. Xéc dinh h¢ thuc 4 vec-to do dé hai hat dén va cham véi nhau? y e
1

bs: (’7; _’72)/|(’7i _’_é)| :(‘71 _‘72)/|(‘71 _§2)|'
Giai: Hai hat va cham tai diém A (hinh v&), xac dinh bang vec-to 7 . Néu t 14 thoi ny Wt
gian mdi hat dén duoc diém A, tir quy tic tam gidc cia tong vec-to ta co:

e P —»  —» s — - =
ry= rpvit= 4 vt Vi vay: Fi=ry= (vp=vi )t a) 0 L3 "
|7 =72l &
t= = s )]
Do do: [v, - vl
- —» - —»
= (v - |r1 r2| r —r, Vo— V)
= - - e e == =, T T~ =%
Tu(va@: * 2 VT hay: -7l -9l

Bai 2: Mot chiée tau di doc theo xich dao theo hudng dong véi van toe vy = 30km/h. Mot ludng Juty thdi dén
theo huong dong nam, theo phuong hop voi xich dao mét goc ¢ = 60°, voi van téc v = 15km/h. Bdi véi hé quy
chiéu gin véi tau, hay xac dinh van toc v’ ctia ludng gio ddi véi tau va goc ¢’ ciia hudng gid ddi vai xich dao.
bS: 40km/h; 19°.

v o= v-V (1)

Tir gian d6 vec-to (cua biéu thire (1)) va su dung tinh chét tam giac:

Ve Vilevs2vgveosp = 39.7km/br (2
va L4 - hodc sin6= M;‘,‘ hoic 6= sin"l(——mv st )

sin (T~ @) sin® v

Giai; Ta co:

Str dung (2) va thay cac gia tri v va d ta dugc: 8= 19.1°

Bai 3: Hai nguoi xuét phat tir mot diém A trén bo song va dén diém B ¢ bd bén kia nam ddi dién véi diém A.
Mudn nhu vay nguoi thir nhat phai boi dé chuyén dong dung dudng théng AB, con nguoi thir hai boi vudng
goc voi dong chay, roi khi dén bo thi chay nguoc lai voi vén téc u (dé dén B). Tinh u dé hai ngu:(n dén B cing
mot thoi diém, biét van tde dong chay 13 vy = 2,0km/h, van tdc ctia ngudi boi dbi voi nudce 1a v’ = 2,5km/h.

PS: = Yo —— =3,0km/ h-
\/(l—vg/v'z) -1

Giai: Nguoi thir nhat boi qua séng doc theo duong AB véi quing dudng ngan nhat. Thoi gian dé nguoi thi nhat
qua song la: (véi AB =d 1a d0 rong cia song).
d

tl = - v; B < » C
\/vlz_vg (1) ,B . < x /,’ .
, 1
D6i v6i nguoi thir hai, theo con dudng T ' T i —
A N A [} b 4

nhanh nhat cho thoi gian qua song. d Vo ‘Ii d Vo // —
Trong thoi gian t, dO troi ngudi thir 2 1a s gy — 1 —

v V' T — v -
X = v0‘2- ;I—d, (2) B Vz -
Néu t; 14 thoi gian nguoi thir 2 di bo véi A A

x  Vod

khoang cach x tr C dén B, thi ™ u~ Vu (4)



d___d %4
. " vV o Vv
Theo bairta f1= 2+ %, hay Vv?-v}
Giai ra ta duogc:
Vo

= 3km/hr

U= 1
2

[ -
v

Bai 4: Hai ca-nd A va B xuét phat tir mot cai phao & giita con séng rong, chuyén dong theo hai duong vuong
goc nhau: ca-nd A di doc theo song, ca-nd B di ngang séng. Sau khi dugc doan / d6i voi phao, hai ca-nd lap tic
quay tré vé, cho biét van téc cua hai ca-nd so véi nudc gap n = 1,2 lan van tdc cia dong chdy, hay xac dinh ti

s6 ta/tg ctia hai khoang thoi gian hanh trinh cua hai ca-no. DS: ¢, /t, =nJ1-n=138.

Gidi: Goi | 1a khoang cach bao phu boi ca-nd A doc theo song, cling nhu bdi ca-n6 B di ngang song. Goi vy 1a
van toc dong nudce, v’ 1a van tdc cua ca-nd doi voi nude. Thoi gian ciia ca-nd A la
! l

J +J
Ve, V-

tA‘

: I, ! 2
- -
® Vil Vo Vi)

va ca-no B:
IA vl ,n ]
== = where ) =—
Do do: Vviowg Vin'-t ( ")=> /= 1-8
Bai 5: Hai vat dugc ném Ién déng thot tr cung mat diém: vat thir nhit dugc ném théng dimg 1€n trén voi van
toc v = 25m/s, vat thir hai dugc ném xuyén goc ¢ = 60° so véi phuong ngang, voi cung van téc v. Xac dinh
khoang cach ctia hai vat sau thoi gian t = 1,70s, bo qua strc can khong khi. BS: [ =v#,/2(1-sing) =22m.

Giai: Lot giai bai toan tré nén don gian trong h¢ quy chiéu gin v6i mot trong hai vat. Goi vat chuyén dong
thang 1a vat 1 va vat kia 1a vat 2, cho vat 1 trong hé quy chi€u cua vat 2, tir biéu thuc dong hoc cho gia toc

- i+ 1 £2
khong déi' Tz2= oy * Yozt t 3 Wi
Vivay 2= Yoz b (vi Wip= 0 and 7oy = 0y,

—p
hoac |"12|"|"0(12)" M Mz v l= t¥g]= v

Vi vay, tir tinh chat ctia tam gidc: Yoz = ‘\/vf, + Vg = 2 vg vg cos (/2 - B)

Ta duoc: |17al= vV 2(1-sin8) t= 22m.

Bai 6: Hai hat chuyén dong trong trong trudng déu véi gia toc g. Ban dau hai hat & cing mot diém va cé cac
van toc v; = 3,0m/s, v, = 4,0m/s déu nam ngang theo hai chiéu ngugc nhau. Hay xac dinh khoang cach gitra hai
hat tai thoi diém céc vec-to van toc cua ching vuong géc nhau.

DS: 1=(v, +v,)\vv, /g =2,5m. ) ,/.:"\.
: 3

Giai: Van toc hai hat tré nén vudéng goc véi nhau sau thoi gian t.
Van toc cua ching:

TR
ot [
Vi v L, nén v v = 0 vy Tt~ x——-v, VY
Hay (v1+gt)'(V2+gt)' 0_ "’1"2*‘82‘2" 0
r= vy (3)
Do do: g

o > s 1 4
NETET . = + ¥, t+ TWiat — —» L L )
Tir biéu thie: T2 Tt o™ 3 ¥12° o |rp|= [vouyls vi Wip=0 va Toun = O,

NtV o -
. U Fral= =2V vy (as)vyppl= vi+v)
Do d6, khoang céch giita hai hat: IFal= =3 1 o2
Bai 7: Trong mét dung cu (hinh bén), mgt vat B dich chuyén véi gia toc khong
doi wo doi voi mat dat, con vat nho A ndi voi diem C bang mét sgi day khong
gian, dugc nang 1én theo mat tru cia vat B, mat nay c6 ban kinh R. Gia su ban

-




dau vat A nam trén san (h = 0) va dung yén, hiy tinh tdc do trung binh cuia vat nay.

bS: 0,65

Bﬁi 8: Mot tau hoa dai 1 = 350m chuyén dong doc theo mot duong théng V('ﬁ gia :téc khong d6i w = 3,0.10°
’m/s. Sau khi chuyén dong duoc t = 30s nguoi ta bat den pha cua tau (bién co 1), 16i ti€p sau do thoi gian 1 =
60s, nguoi ta bat mot ngon deén ¢ dudi tau (bién ¢6 2). Tinh khoang cach cua hai bién cb do trong hé quy chiéc

gdn voi tau hoa va voi Trai Dat: mot hé quy chiéu K phai chuyen dong nhu thé nao véi van tée khong doi so
v6i Trai DAt bang bao nhiéu dé trong hé quy chiéu d6 hai bién c¢b do6 xay ra tai ciing mot diém.

bS: x —x, =l-wr(t+7/2)=0,24km . Vén téc lac gip tau hoa 1a V = 4,0m/s.
Giai: Trong hé quy chiéu c¢6 dinh dbi véi tau, khoang cach giira hai bién ¢ 1a bang 1. Tau bat dau chuyén dong
tai thoi diém t = 0 theo hudng duong x va tai goc (x = 0) tai dau tau tai t = 0. Toa do cua bién cd thir nhat trong
L wé

hé gén véi trai dét1a 1 2

1 2

L z , . - —wlt+t) -1

va tuong tu ta dugc toa dg cua bién c6 thir hai la 2= 2 we+T)
Khoang cach giita hai bién c6 1a ¥1=%= I-we (£ +%/2) = 0242 km {5110 hg quy chiéu ¢ dinh gin voi trai dét.
Dbi v6i hai bién ¢ xay ra tai cing mot diém trong hé quy chiéu K, chuyén dong voi van toc khong d6i V ddi
voi trai dat, khoang cach di chuyén bdi hé quy chi€u trong thoi gian T phai bang khodng cach trén.

!
Do d6: Ve=I-wi(s+1/2). Vi viy |4 ;-w(t+1:/2) =4-03 m/s

Hé K phai chuyén dong trong hudng ngugc voi chuyen dong cua tau vi néu (d6i véi vi du) gbe cua hé tring véi
diém X, trén trai dat tai thoi diém t, nd trung véi diém X, tai thoi diémt+1.

Bai 9: Mot budng thang may c6 khoang cach gitra tran va san 1a 2,7m, chuyén dong di 1én véi gia toc khong doi
1,2m/s%. Sau khi xudt phat 2,0s, mot chiéc bu-16ng tir trdn roi xudng. Hiy xac dinh:

a) khoang thoi gian roi cua bu-long;
b) d6 doi chd cua va duong di bu-16ng trong qua trinh roi di véi hé quy chiéu gin voi san cia thang may.
bS:a)0,7s; b)0,7mva 1,3m.

Giai: a) Mot cach tot dé giai bai tap nay la xet trong hé quy chleu cua thang may. M‘.’('

Goi khoang cach giita day va tran thang may 1 h = 2,7m va gia toc cua thang may

law= 1,2m/s . I
T biéu thirc dong hoc: ¥~ y°+v°’t+2w>’t @ $=27m.
VGi Y= OYo= +hvg= 0 (s W= Wgi )~ Waiop) = (- 8) - (W)= - (g + W) Yurcramfs®
o
1 2 =\ 2h_ | g5,
Vi vay: 0=h+5{—(g+w)}t => g+w °

b) Tai thoi diém bu-10ng roi khoi thang may, n6 ¢6 van toc: vo= (1-2) (2) = 2:4m/s

Trong hé quy chiéu gin véi san thang may (dat) va truc y hudng 1én, ta c6 do dich chuyén cua
bu-16ng: Vo
l

1 2 1 2
Ay voyt+-2-wyt v0t+:2-(—-g)t Hoic:

Do do, bu-1ong dich chuyén xudng twong do6i doi voi diém ma bu-long bat dau roi mot luong y
0,7m. Vay khoang cach dich chuyén cua bu-l6ng trong qua trinh roi la l

Ay= (24) (07) + %(- 9-8) (07 = - 07 m. T ‘

2
%) 07me &l 1
s IAy|+2(2g)—O7m+(9_8)m 1-3m.

Bai 10: Hai hat | va 2 chuyén dong fiéu V01 van tdc v, va v, doc theo hai duong thang vudng goc nhau va

hudng vé giao di€ém O cua hai duong ay. Tai diém t = 0, hai hat & cach di€ém O nhitng khoang 1; va 1,. Sau thoi

gian bao nhi€éu, khoang cach gitta hai hat 1a cuc T A]
2

tieu? Khoang céach cyc tieu ay bang bao nhiéu? :52 ! 2
9 1

DS: 1, =|hv, —Lw |/ +v; . 2 M P ]

Giai: Hat 1 va 2 tai diém B va A tai thoi diém t = [ N
c6 khoang cach 1; va I, tir diém giao nhau O. / S 2
-
s %

B(——»——— lT _70




bat he quy chleu gin véi hat 2. Khi nay hat 1 chuyén dong tuong dbi trong hé quy chiéu nay véi van toc trong

d6i V2= Vi~ va quy dao cua no 1a duong thang BP. Khoang cach cuc tiéu cia cac hat 1 bang chiéu dai doan
vudng goc AP ha tir diém A xudng dudng BP (hinh v&).

v
1

ViEe il tan B = —
Vip= ¥ V; 3 vy

Ta co: Vv
Khoang cach ngén nhét: AP = AMsin © = (OA ~ OM) sin © = (I, -/, cot 8) sin O

L - l—- vy vibh-wl

hay 1)V v!1 + ?2 Vii+v
, . A —v. P R LI .2 Ay
Tinh thoi gian ¢6 thé duoc thu truc tiép tr diéu kien ="+ =v29" 13 cye tiéu. Diéu nay cho
; Lv,+ v,
VI + V2 )

Bai 11: Mot 6-t6 xuat phat tir mot diém A trén dudng cai, dé trong mot khoang A C D
thoi gian ngan nhit dé dén diém B trén canh dong, khoang cach tr B den dudong ©
cai 1a 1. Van tdc ctia nd chay trén canh ddng nho hon p 1an so véi vén tdc cta nd
chay trén duong cai. Hoi 6-td phai roi duong cai tir diém D cach diém C bao
nhiéu? B

bS: cD=1\1- 4 .

Giai: Goi x 1a khoang cach tir noi 6-to roi duong cai dén dén diém D. CD = x va néu
toc do cua 6-t0 trén canh dong la v, thi thoi gian 6-t6 di dugc doan AC =AD —x A

trén dudng céi la
AD-x
Al O
AD-x Vi*+ e
A LR w A A ae s £ LSS +
Vay, tong thoi gian 6-t6 di tir A dén B 1a nv v
gl-() ot 1{-—1~+-—-’-‘—-—-J-0
, dx v ViZed
DPét t nho nhat: novEs

l
X =
=> nzf-12+xzhay Vn -1
Bai 12: Mot vat chuyén dong doc theo truc x voi van tdc ma hinh chiéu cua vy phu thudc thoi gian theo dd thu
v€ trong hinh bén. Cho biét tai thoi diém t = 0 hoanh d¢ ctua diém ay la x =0,

hay v& gan dung d6 thi cua gia tdc ay, ciia hoanh do x va quing dudng cias Uy ]
theo thoi gian. I —
Bai 13: Mot diém di trén nira dudng tron ban kinh R = 160cm trong khoang & A 3 : 7 /? 7
thoi gian t = 10,0s. Trong khoang thoi gian do, hay tinh: 1 ‘J
a) van tdc trung binh <v> . (V)=mR/7=50cm/s. B -

b) d6 16n cua van toc trung binh Kv}

(V)| =2R /7 =32em /5.

¢) d6 16n cua gia tdc trung binh Ka}

a>| =27R/7* =10cm/ s*.

Giai: Dé v& do thi x(t), s(t) va wy(t), ta tach do thi vy(t) thanh nim phan nhu hinh Vi P 7
v&. D6i voi phan Oa: =1 va vi=t= v, 1 el
: 0
2 1121314 6| A7
ary @)= [vodt= [dt= e 5,0 4
. 2
Do do, 0 . -2 o
Ax,= 5= =
batt=1, tadugc 2,
D6i v6i phan ab: Ws= O vi ¥e= V= constant = 1

sz(t)-fvxdt-fdts (t=1)= 5,0
Do d¢: 1 . Dt t=3, Axy= 5, = 2unit

D6i v6i phan bd: We= 1 yave= 1-(=3)=4-0=v



4

2

t“ 15
Do do Axs(ﬂ'_!@—r)d:- di-7-7 =50 pat = d A% xa- —;'llnit
D6i v6i phan bd: We= 1 ya V= 1-(-3)=d-1)=v

t
2
t 15
Ay ()= [@-di=4:-5 - 50 1
/4 2 - = y = - -

Do do, A 2 .Datt 4, Axy= x, 2umt

D6i voi phan 4d: ve= -1 va v,= ~(1-4)=4-1
Vivay, v=wl=1-4 chot>4

7
2

Ax = fU-pd=-a1-5-38
Do d6: 4 .Pat t= 6 Axy= -1

y 2
s @ = flv,ldt= [-dyar= %—4t+8
4

Tuong tu: . bat t= 6, 5,= 2unit

D6 voi phin d7: We= 2 va Ve= ~2+2(-6)= 2(¢-7) v=|v|=2(7-1) chot<7.
6
Ar(e)= [2 (t=T)di= 17~ 14r+48
Bay gio, - ! .bat t=4 Axs= -1
6
ss(t) = f2(7-t)dt= 141-12-48
Tuong tu : : .bat 1=7 s5=1
Duya trén nhimg biéu thirc thu dugc w(t), x(t) va s(t) ta v& dugc do thi cia ching.
Bai 14: Ban kinh vec-to ciia mot hat bién thién theo thoi gian véi quy luat 7 = 5t(1 - al). Trong d6 a 1a mot
vec-to khong do6i va o 1a mot hang s6 duong. Hay xac dinh:
a) cac vec-to van tbe v, gia tbc W cua hat theo thoi gian,
b) khoang thoi gian At dé hat tré vé diém xuét phat ban dau va quing duong s trong khoang thoi gian Ay.

bS:a) v =d(l1-2at); W =—2ad =const. b)At=1/a;s=a/20.

-_ (ﬁ’ — dv —»
, > . . V=—m=a(l-201) -—m =2
Gidi: a) Taco 7= at{l-ad Vivay = df at )va ¥ aa

1

<1 R , — . o~ , - Lt= Afm —
b) T biéu thuc: '1‘77(1“1‘)’, r=0 tai t=0 va cling thoa man tai a,
1
L A = A= —
Vi vay a.
Vi V= all-200 Vivay:
a(l-2arp) forts—L
2a
v=191- 1
a(2at-1) fort>ﬁ
12a 1/a
s=[var= [ a(1-20nd+ [ a@ar-Da .4
Ta duogc: 0 12a . Pon gian, ta dugc 2a .

Bai 15: Tai thoi diém t = 0 mot hat xuét phat tr géc toa do di theo chiéu duong cua tryc x. Van tdc cta hat bién
thién theo thoi gian bang quy luat ¥ =¥, (1-¢/7), trong d6 ¥, 1a van toc ban dau (vo = 10,0cm/s), T = 5,0s.
Hay xéc dinh:
a) hoanh dd x cua hat tai cac thoi diém 6,0s, 10s va 20s;
b) cac thoi diém ma tai d6 hat cach gbc toa do 10,0cm;
¢) quang duong s ma hat di dugc sai 4,0s va 8,0s du tién; vé gﬁn ding dd thi caa s(t);

vi(l-1/27),t<7

bS:a) x=v(1-¢/27);b) 1,1s;9s; 11s.¢) ¢— )
o ) ° (vor/Z)[1+(1—t/r)2},ZZT

Giai: Vi hat bit dau chuyén dong tir gbc tai t = 0. Vi vy Ar=x= f Ve dt @



(1 - —), = v, = v, (1 - L) )
Vi 1), v6i Yo hudng theo truc duong x. Vi vay: T
1

x=fvo(1_5]dt= wifi-75) -

Tu(l)va(2), o

R . . x=10x6(1-L]=24cm= 024 m
Toa d6 x cta hat tai t = 6s: 2x5
. xX= 10x10(1———10)=0
Tuong tu tai t = 10s: 2x5

o x= 10x20(1— 20)=—20(]cm=—2m
va tai t = 20s: 2x5
b) Tai thoi diém hat & khoang cach 10cm tir gbc toa dd, x==+10cm. Pat x= +10 vio (3)
10 = 10:(1-%) o, 7-100410=0, 4= = 10X B 5. viEs

t

-10= 10(1-—],
10f — ;. 54+ v35

Bay gio dat x= - 10 vao (3)
Vi t khéng 4m, nén #=(5+v35)s
Do d6 hat tai khoang cac 10 cm tir gbc toa do tai 3 thoi diém: = 5= VIS 5, 5+V35 s

e — t
. v vo(l-——]
c) Ta co: T}. Ta dugc:
vy 1—-‘-) forts v
veldle LT
Vo %_1) fort>t
1
s=fv0(1—-;-)dt for ts v = vyt (1 - %)
Vi vay 0
T 4
t t
S= § voll-=|dt+ | vy|--1|dt fort>=
|2 e 14+(1~%)/2 f
va o r = v t[1+(1~%)]/2 for 1> (4)
4 4
t t
o fuft-ga- frof1-fa- 20em
0 0
.S 8
s-flo(l-—;-)d:+f1o(3'--1)dt
Vachot=28s: o s . Ta dugc s = 34cm

Dua trén biéu thuc (3), (4), d6 thi x(t) va s(t) c6 thé dugc v&.

B,ﬁi 16: Mot hat chuyén gi@ng theo chiéu duong cua truc x voi van tdc sao cho v = Cl\/; , trong do6 a 1a mot héng
s0 duong, biét tai thoi diém t = 0 hat ¢ vi tri x = 0, hay x4c dinh:

a) van toc va gia téc cua hat theo thoi gian, v=a’t/2; w=a’/2.

b) van tdc trung binh cta hat trong khoang thoi gian tir vi tri x = 0 dén vi tri x. (vy=aVx /2.

Giai: Vi hat chi chuyén dong mat chiéu, né chuyén dong theo truc x. Tai t =0 thi x = 0.

\ A N T =W
Vivay Ax=x= 5 va dr

aZ
"2

Dodo, ve avi=avs. Hay © d  2Vsdt 2Vs 2Vs 2Vs
v :
2 2
2 o
fdv—f?dt o, v= Tt
Tich phan: © 0

b) t 1a thoi gian hat di duge s(m) dau tién. Tur biéu thue * = f vt



L8]

t
s=f£2~dt— it—
2 #=733 1= 25
0 hay o

Van tdc trung binh ctia hat

ZV:S'-/u

[ 2
fv(t)d: aVs

0 =

fdt 2Vs/a 2

<V> =

Bai 17: Mot diém chuyén dong cham dan trén mot duong th'fmg Vo1 gia tdc co do 1on w phu thudc vao van tde
theo quy luat w = alv , trong d6 a 1a hing s6 duong, tai thoi diém ban dau van tc cua hat 13 vo. Hoi quéng
duong hat di dugc cho dén khi dung 1ai? Thoi gian dé di dugc quang duong ay?

DS:a) s=(2/3a)v?; b) t=(2/a), -

v s
vy -[Wav=afas
Giai: Theodéra ds (vi v giam theo thoi gian). Hay *o 0
2 32
Tich phan ta dugc: *~ 3¢
0
d
Yy L f\_/_fﬂ a_(i;dt I= 2\/‘;
Theo baira dr .Hay Vv hay % . Vivay a

Bai 18: Ban kinh vec-to ctia mot diém A ddi véi gbc toa do bién thién theo thoi gian véi quy luat

F=ati —bt*] , trong 46 i, ] 1a cac cac vec-to don vi trén truc X va y; a va b 1a hai hiang s6 dwong. Hay xéc

dinh:

a) phuong trinh quy dao y(x) ciia diém do6; v& do thi cta no;

b) van tdc v, gia tbc W va do 16n cia chung theo thoi gian.

c) gbc o gitrta v va w.

d) vec-to van tdc trung binh trong t gidy dau tién va do 16n cla vec-to do.
-bx?

Giai: Vi T= atT>be’]” ngn x=at, y= -b1% vadods ° &

ma 13 phuong trinh parabol, d6 thi dugc biéu dién trong hinh.

- dr - -
b) Vi 7= atiZbr’f” Nen VT ar T 4PN 0

Vivay v=Va?(-2br)’ = Va’+4b7¢"

- dv -
Pao ham (1) theo thoi gian ta duge ¥ ™ ar = ") s | W =w=2b
cos = __\7’-7_ (a7=2b1]7)(-2b]] 2bt a
vw 2 2.2 COs O = —=————, tana-—L o= lan'l(—)
c) (Va*+4b%*) 20 hay VaZ+4b%? . Vi vay 2bt hay 2bt
d) Vec-to vén toc trung binh
i
—» [(aT22b:jYar
- fvdt 0 R -
<V >= - =at-bi) -
fd‘ d Do do: l<v >|= Va’s (-bt)2=Vaz+bzt2.

Bai 19: Chuyén dong cua mot chit diém trong mit phang xy duoc moé ta boi quy luat x = at, y = at(1 — at), voi
a va o la nhitng hang s6 duong, t 1a thoi gian. Hay xac dinh:

a) phuong trinh quy dao y(x) cua diém d6; vé do thi cta nd;

b) van tdc v va gia tbc w cia diém dé theo t;

¢) thoi diém to tai d6 vec-to van toc va gia toc hop mot goc w/4.

- 82 (1—9—{]- x-2y? (parabola)
Giai: a) Tacox —atvay=at(l —at) (1). Do dé, y(x) tr& thanh >~ @ a a



\ = \ = - A -V = v - Z
b) Pao ham (1) ta duge: Y= @ va %= @(1-2a1) 3y vjyay V= Y% +Vy =eV1i+(1-2ar)
=V wxz+ wyzs 2a0

Dao ham (2) theo thoi gian ta duge ¥== 0 va W= —24& Vi vay W

Ve ajta(l-2 oW I
¢) T (2) va (3) ta duge: Y= di*ta(l-2at)j" 3 w=2aa;]
1 vw -a(l-20t)2aa

cosT= == LE 1
4 V2 vw o aVI1+(1-2a6,) 280 Tydyge 1-206= 21 0" 0> o= g

Vi vay:
Bai 20: Mot diém chuyén dong trong mit phiang xy theo quy lut x = a sin ot, y = a(l — cos ot), voi a, o 1a cac
hang s6 duong. Hay xéc dinh:

a) quiang duong s clia diém d6 sau mot thoi gian t;

b) goc giita vec-to van tdc va gia tc caa diém do.

Giai: Pao ham *= asinwt, y= a(1-coswt) theo thoi gian ta duge Ve= & @ oS 02, ¥y = 2 © sin of

Vi vy V=awcoswtj¥ aosinot] )
va v= g = Const. (2)

. . W= d—--~am2smmtt+am coswtj 3
Pao ham (1) theo thoi gian: dt

T T
. s-fvdt-famdt-amt
a) Quang duong di chuyén s trong thoi gian T dugc cho bdi 0 0
—> -
b) Dya vao tichcia ¥ va w.
— —> - . T 2 . , 2 >
Taco V' W= (amcosowfi+awsinwtj) (aw sinwt(-i)+an”cosor-j)
Vivay V- W= - a’ o’ sin ot cos of + a0’ sin ot coswr=0
Do d6 V1 W, tirc 1a goc giita vec-to van toc va gia toe 1a /2.
Bai 21: Mot hat chuyén dong trong mit phang xy voi vec-to W gia téc khong d6i, c6 huong nguoe voi chiéu
dwong cua tryc y. Phuong trinh quy dao cua hat c6 dang y = ax — bx?, vdi a, b 13 hai hing sé duong. Hay xéac
dinh van toc cua hat tai gbc toa do.

Giai: Theo baira W= w( -J')

dv, dv,
- s
Vivay =& "0t Y 1)
dy _adx dx
bao ham y= ax-bx*theo phuong trinh, ta dugc 2  dr 2bx @
d_y. = E
A d \ Ar 1AL~
Vi vay 2=0 *lx=0 . Pao ham mot lan nira, ta dugc
d? d’x d*x
£y 222 Zb( ) -2bx = —w=a(0)- 2b(‘fl") -2bx(0)
di*  di* di* hay (str dung 1)

dx w . .
hay g \/ 2b (using 1) ¢
A /w
a Eb— (¢

dy
Sir dung (3) vao (2) #

Xm

Do d6, van tbc cua hat tai géc (st dung 3 va 4)

y= '\/-2-%(1+a2)

Bai 22: M4t vat dugc ném xién géc voi duong nam ngang voi van toc dau vy. Gia su stic can khong khi bang
khong, hay xac dinh:

Vay,

a) do doi cua vat theo thoi gian 7 (t) ,
b) vec-to van tdc trung binh <17> trong t gidy dAu tién va ca trong qué trinh chuyén dong.

Giai: Vi vat chiu tac duc cua trong luc nén cd gia toc g, vec-to van toc va vec-to dich chuyén cia no 1a



iy’ (1) va Ar=r Vol +5 8t (r=20ate =0) @)
—» <F§=£—Z’- ?_,_g__t’ 3)
Vi vay <v> trén t gidy dau tién A 072
, , T
Tir (3), <% trén 1 gidy ddu tién <~ Y02 " ) L
Ta co VW= (g +8) Ty +81) = vi+2 (7 gl 1+ 87" hay V= v+ (voglt+ g4 2
Nhung tacd Y= Yo tai t =0 va cling tai t = 1 (cling tur bdo toan nang luong). Vo
> : A Vi= 242 (pglT + gt
Str dyng tinh chat trong (5) Yo ™= Yo 08)T+g
2(v,-
Vit 016 = -—Cz g o (t=2) ~
i v« 0nén 8 .
s 0(_t:0) P\
— —_ —)(vo.gj
w = y-g—— Vo

Dit gia tri nay vao (4), van tdc trung binh trén thoi gian bay 1a
Bai 23: Mot vat dugce ném 1én voi van tde dau vo, hop v6i phuong ngang mot goc o. Bé qua strc can khong khi,
hay xac dinh:

a) khoang thoi gian chuyén dong;

b) chiéu cao va tAm xa cuc dai, goc ban o dé chung béng nhau;

c¢) phuong trinh quy dao y(x);

d) ban kinh cong tai gbc va tai dinh quy dao.

Giai: Vat chuyén dong trong khong khi véi van tdc vo tai goc ném o tir mit ndm ngang tai diém P trén bé mit

Trai Dat ¢ cung muc ngang. Piém ném 1a gbc toa do, vi Vay Ax=xvaldy=y,

1 0 2vysina
V=V fts ' = y,s5inotT-- \ n o A ga  EE T T
a) Tur biéu thuc 0/ *3M % Ta duoc Yo 3l 2 g‘ . Vi T= 0. nén thoi gian chuyén dong 8

: 3A . = \ R ’ 2= 2 - : 2
b) Tai d6 cao cuc dai %= ©. Tir biéu thirc » = "o+ 2% & — 0= (ysina)*~2gH,

vg sin’ o
Do d6, d6 cao cuc dai 2g
=V, I+ lW 12
Trong thoi gian chuyén dong, d6 doi theo phuong ngang thu dugce boi biéu thic o2
1 2 vg sin2a

R=vycosat--(0)v"= yyeosa 1= ———

Hay 2
vg sin® o vg sin’ o

Khi R =H: g 2g .Hayt3“a=4,vivay a=tan 14

. 1 4
¢) Biéu thirc cho x(t) va y(t) 1a *= vocosar (1) vy ¥~ NSmAI=38 )

bat gia tri cua t tir (1) vao (2), ta dugc
Z 2
) = xtan o — —'—28x—2,
Zvpeos” @ |3 phurong trinh quy dao cia vat.

. 1
= v, sin -=
Y= vosina ("o cos a] 2% (vo cos o,

d) Vat duoc ném trong khong khi c6 quy dao cong, n6 co gia tdc phap tuyén tai tat ca cac thoi dién trong thoi
gian chuyén dong.

2 v 2
v 0 v
4R A . Was T N geosa="p  __ Ry=

Tai diém ban dau (x =0, y =0), tir R (R la ban kinh cong), ta dugc 0 => gcosa
Tai dinh %= 0, v= V= v 08 @ gia tic goc bang khong.

2

v? vicos’a R= vj cos” a

Te *"R=8""F = g

Luu ¥: Ta c6 thé sir dung cong thirc ban kinh cong ctia quy dao y(x), giai & phan d),

3
[1+(dy/dx)2 ]2
#5741




Bai 24: Hai vién dan 1an lugt duoc ban 1én boi mot sting dai bac voi van tde v = 250m/s; mot vién ban dudi
goc @ = 60°, vién kia ban dudi goc ¢, = 45° (cung trong mot mat phang ban). Bo qua sirc can khong khi, hay
xac dinh khoang thoi gian gitra hai 1an ban dé cho hai vién gép nhau.

Giai: Gia st hai vién dan va cham véi nhau tai diém P(x,y). Néu vién dan thir nhét di trong thoi gian t(s) t6i va
cham vdi vién dan thir hai va At 1a khoang thoi gian gitra hai 1an ban, thi

(2
x=vycosB,r=vycos0,(r-A2) (1)
. 1 2 ; 1 2 e
L Y= vosinBr-oge’ = yysind, (- A) -5 (- A () Vi
va ()
Af cos B, 3 p
= ——
Tu (1) cos 0, - cos 0, ) 91
2 vysin (8, - 0,) . —_ X

as At= O 0

T (2) va (3) ar= g {cos B, + cos 6,)
Bai 25: Mot khi cau bay lén tir mat dét: Van téc 1én khong ddi va bang vo. Gi6 truyén cho khi cau mét thanh
phan van toc vy = ay trong do a 1a mdt hang s6 va y 1a d§ cao. Xac dinh theo dd cao:
a) gia tri do dat cua khi cau x(y);
b) nhung gia téc toan phan, tiép tuyén va phap tuyén cua khi cau.

L . Dy
Giai: a) Theobairatacd dt ° hay dv = vodt Tich phan:

¥ 3
fdy- vofdt or y= vyt (48]
0 0

dx
Va ta cling co dr v hay dc= aydt= avotdt (st dung 1).
x i
2
fdxzavoftdt, x-'l-avotz='1-u-
Vivay o 0 hay 2 2 v (strdung 1)

2 2, 2.2
b) Theo baira %»™ Yo va ¥== 4Y (2). Vivay V= \/Vz“’y = \/VO‘”“ y
2 2
w = dv ay dy a’y

T Vgray A Vs fay v

Do d6:
dv, dv,

dy
\ N e . — bl 0 \ ——= = —_a . A
Dao ham (2) theo thoi gian: dt "y va a - T farT MY vay W= [w,|=avy,

vwE-Vag. —dF %
" 0 14-(ay/v0)2 V1+(ay/v0)2

Do do:
Bai 26: Mot hat chuyén dong trong mit phang xy véi van tdc ¥ =ai +bxj , a, b 1a cac hing sb. Tai thoi diém
ban dau, hat & vi tri x = y = 0. Hay x4ac dinh:
a) phuong trinh quy dao cua hat y(x);
b) ban kinh cong cta quy dao theo x.

dx
Giai: a) Vec-to van tdc clia hat ¥= ¢ ivbrj Vi vay dr

x t

dx = afdr or, x= at
[H]

S
a: - b (1)

Tur(l): o (2). Va dy = bxde= batdr Tich phan ta dugc
y t
1
fdy-abftd.t or, y-=5abt2 3)
o 0
b
Tir (2) va (3), ta duge * ™ %2 @

b) Ban kinh cong cua quy dao y(x) la:
3

[1+@y/ar T
R=




b 2 dy_ b, dy_b 6
Paoham ?~ Za* theox: dr a" vade a ©)
3
2 72
R= —Z— 1+ (P-x) }
Tur (5) va (6), ta dugc ban kinh cong: 4

Bai 27: Mot hat vach mét quy dao cho trude véi gia toc tiép tuyén

- = ; = \ A A A r \ r.e T
w, =art , trong d6 a la mot vec-to khong doi, c6 phuong trung véi
v = s . \ . , A
phuong truc x va 7 la vec-to don vi, c6 phuong trung véi phuong cua a
vec-to van toc tai diém xét. Hay xac dinh van toc cua hat theo x, biét tai J o e
x = 0 vén tbc d6 bing 0. it SR z

vdv
— —>
az W, =

Giai: Theo bai ra: W= .Ma "*7 'ds hay vdv= wds

Vi vay: vdv= (E"t ds=
v x
fvdv= afdx

Nén: o 0 ,Dodév2=2axhayv-\/2ax

Bai 28: Mot chit diém chuyén dong trén mot dudng tron voi vén tde v = at voi a = 0,5m/s”. Hay tinh gia tc
toan phan cia diém do tai thoi diém né da di dugc n = 0,10 chiéu dai dai vong tron, ké tir luc bat dau chuyén
dong.

,hay vav=ai-dr= ade (vi @ huéng theo chiéu duong cua truc x).

dv v a?
Giai: Van téc caa hat v=at. Vivay: a@ ¢ ° (1).Va ™" R™ R (stt dungv = at) 2)
| 4
1 2 4 2
2XRn=a|vdt= T i
Ta s=fver o - a K (3

Tir 2) va (3) Wa = 48N Do do: W= VW +We = VP +(@nanf = aV14162 7 = 08 m/s?
B:‘li 29: Mcf)’t chat diém ch}lyén dong cham dan ‘trén mot duong tron qbén kinh‘ R, sao cho taj moi diém c@c gia
toc ti€p tuyén va phap tuyén cua nd c6 do 16n bang nhau. Tai thoi di€ém ban dau t = 0, van toc cua chat diém la
vo. Hay xac dinh:
a) van toc cua diém theo thoi gian va quing dudng s;
b) gia tdc toan phan theo van téc va quing duong di.
-dv
Giai: Theo baira W= twal Péivéiv(t), & - &
Tich phan biéu thirc tir Vo= v= ¥ v3 0s ts ¢

v t

dv 1 Vo
—f P Rfdt o V= {1 vot-}
Yo 0 + R

vdy - ﬁ
Doi véiv(s), ds R .Tichphin biéu thirc tir YoS VS Vv yj 0s s= s

v 5
dv 1 \ s
f vg-Rfds or, In voa—R R
% ¢ .Dodo V=o€ )
r 2 W = v—2= —-——-—'——-—-—'vze—zs/R
b) Gia toc phap tuyén cua diém: " R R (str dung 2)
2 2
u " We VIw,= VI Lo 2R o vz L
Theo bai ra I#= Iwal va W tw,u, vivay W= V<%= Yo R R
Bai 30: Mot diém chuyén dong theo mot cung tron ban kinh R. Van tdc cta diém d6 phu thudc quing dudng s
theo quy luat v = avs , trong d6 a 1 hang sd. Tinh goc a clia vec-to gia tc toan phan va vec-to van tdc theo s.

- W o= — —_—

W-Q;Lgi-..‘i,_as @ vV dis
Giai: Tu biéu thuc v=aV¥s ' dt 2Vsdt 2Vs 2 va *" R R



Vi w; 1 hing sb duong, toc do cua hat tang theo thoi gian vec- t0’ gia tdc tiép tuyén va vec-to van tdc tring
hudng véi nhau. Do do, goc gitia v iva w 1a bang v6i goc gitta s "‘ : va W, va o cO thé duoc tim qua cong thirc:
Iwel a®s/R_ 25

iw,| 42 R

Bai 31: Mot hat chuyén dong trén mot cung tron ban kinh R theo quy lut 1 = a sin ot, trong d6 1 1 quing
duong di dugc trén cung tron tinh tir vi tri ban dau, a va ® 1a nhitng hang s6. Cho R = 1,00m; a = 0,80m; o =
2,00rad/s. Hay xac dinh:

a) gia toc toan phan cua hat tai cac diém 1= 0 va | = +a;

tana =

b) gia tri cuc tiéu cua gia tdc toan phan Wi, va quing dudng di i, trong tng.

dv 2 .
= . . W= —= —g® sinwt
Giai: Tir bidu thirc I= esinor => g~ Y ammsm‘.\/lvay N (1)
w = ﬁ_ Fo’cos’ot
va * R R (2)
a2m2

a) Tai diém I= 0,sinws=0 vi I= O,sinws=0 wf=U,x Dodo: "~ "~

Tuong tu tai = O,sinwz=0 y3 cosor= 0, viviy ¥a= 0 Dodo w=Iw|=aow
Bai 32: Mot hat chuyén dong trong mot miat phang voi gia toe tiép tuyén w, = a va gia toc phap tuyén w, = bt”,
trong do a, b 1a nhiing hang s6 duong va t 1a thoi gian. Tai thoi diém t = 0, diém do dung yén. Hay xéac dinh ban
kinh cong cua quy dao va gia toc toan phan w theo s.

2

1
Giai: Vi ™™= 9 tai t=0, 1a vi tri dimg. Vi vay v(t) vas(t) lav=atva *~ 2% (1)
L oY dtt 2as
Goi R la ban kinh cong, ™* R R R (st dungl)

azt 2 a2 a2

4_ar’ R= -
Nhung theo bai ra Wa= b * nén R hay b2 2bs (sirdung 1)
Dods w=VYwW+wi=Va+2as/R> =V &+ (46518 (5t dung 2). Vay w= aV1+(4b8/)

Bai 33: Mot hat chuyén dong trén mot quy dao phang y(x) v61 van téc v c6 d6 1on khong doi. Hay xac dinh gia
tdc hat va ban kinh cong ctia quy dao tai diém x = 0, néu quy dao d6 c6 dang:

a) mot parabol y = ax’;
b) Mot elip (x/a)> + (y/b)* = 1, a, b 12 nhiing hang sb.

Giai : a) Pao ham bac hai phuong trinh quy dao y(x) theo thoi gian
2
Byl &y Za[(gx_) ”f_x]

dt dr’ g’ dt e

Vi hat chuyén dong déu, gia tdc clia nd tai tit ca cac diém cua quy dao 1 phap tuyén va tai diém x = 0 né tring

. 1=
v6i huéng cua dao ham d2y/dt®. Tai diémx =0, | @
W= _d_zaz =2av’=w, o= 2t v R L
Ta cod # |seo = M= eV =Ry O 2a
\ \ ~ e - bzx‘-ix—+a2ygz-0
b) Pao ham phuong trinh quy dao theo thoi gian ta dugc dt dt (1)

v ;oY (b2x;"+a2*')“ A p ‘s A AV E L+ ) - X £
ma ham y rang vec-to Y1) 1a vudng goc vai vec-to van toc dr~  dt’ theo phuong ti€p tuyen.
Do doé vec-to cudn la doc theo phap tuyén va thanh phan phap tuyén la

dzx 2 dzy
Px—5+ ay—;
P
Wa= o a T AT
(bx"+ a'y®)
&y
- —>» W = %
st dung Wa= W1/ | '?| Tai *=0,y=2b vaclingtaix=0: " | z- o

Dao ham (1) "2(%)2* ”2‘(%]* “1(%)2* “zy(%]’ ’



Do 0atxe ( & ) - e,
Vacing tr (1) a* Oatx=0 L (vi vec-to tiép tuyén la hang s6 = v)
(D)= b7y -2%-%

Do d6 a* va I "t 2 T R _Didunaycho R = /b,

A
Bai 34: Mot hat chuyen dong trén mot duong tron ban kinh R = 50cm sao cho ban kinh vec-to ,—-

r ctia hat d6i véi diém O quay déu véi van toc goc o = 0,40rad/s. Hay xac dinh d¢ 16n vén toc
ctia hat va d6 1on cung voi hudng cia vec-to gia tde toan phan cua no. 0

Giai: Ta dat hé toa d0 tai diém O nhu hinh v&, vec-to 7' ciia diém A tao mot g6c 0 voi truc x tai
moi thoi diem.
Luu ¥ rang vec-to ban kinh ciia hat A quay theo chiéu kim dong ho va ta lay

deo
duong Ox 1a duong chuén, vi trong truong hop nay van toc goc ¢ ( ) theo
hudng nguoc chiéu kim ddng hd cua dich chuyén goc theo chiéu duong.
R r
T tam gidc OAC: sin®  sin(x-20) hay r= 2Rcos 0.

Ta viét: r= roosef—;rsinﬂj—; 2R cos’0 % Rsinzer

-

dr . do do
Daohémtheoth(‘yigian'?mr'z}ncose(-sme) '+2R°°sze i

= 2R 20i- 20 — — -
hay v ( P )[s‘“ i~ c0s20]] > V= 2Rw(sin20i-cos?0]) => |v] or v= 2wR=04m/s,
dv v (2wR) 2 2
Vi o la hing sb, v cling 1a hing sé va ™= & = % Vivay: W= "= = g - A0 R= 032 ms
d(20 -
. , 1 I S e A . s - ¢ )-2( de]=2m-conslant
Céch khac: Tur hinh v€, van toc goc cua diém A, véi tam tai C trd thanh: dt dt

Do d6 ta c6 thé tim véan tdc va gia téc cia hat chuyén dong tron v6i ban kinh R véi van tdc goc khong dbi 2 o:
2 (2wR)
v

— e e——— 2
v=20Rva """ R R 4w°R

Bal 35: Mot banh xe quay xung quanh truc ¢6 dinh sao cho goc quay phu thudc vao thoi gian theo quy lut ¢ =
at’, v6i a = 0, 20rad/s”. Hay xac dinh gia toc toan phan ciia diém A trén vanh banh xe tai luc t = 2,5s, biét rang
luc d6 van tbc dai cia diém A 1a v = 0,65m/s.

99 o -
Gidi: Pao ham ® (1) theo thoi gian dr ~ @~ 2%* (1)

v
Y A 2 A an o ek vewR=2atR or R= —
Doi voi truc quay co dinh, toc do cua diém A: @ 2at (2)
2 2

dv 4 v
- —— — = =2
Taco: ™™ a=22R= 7 (su dung 1). Ma "= R w2ar” “%"Y Nen

W= V/w,2+wn2 -‘[(v/t)2+(2atv)2 = ?V 1+4aztI

Bai 36: Mot vat rin quay xung quanh mot tryc ¢d dinh theo quy luat ¢ = at — bt’, voi a = 6,0rad/s; b = 2,0rad/s’.
Hay xac dinh:

a) Gi4 tri trung binh ctia van tdc goc va gia tdc goc trong khoang thoi gian tir luc t = 0 dén luc ding lai;

b) Gia tdc goc lac vat rin dimg lai.

Giai: Truc quay Ia truc z ma chiéu duong ma duoc lién két véi hudng duong cuia toa d¢ goc quay ¢ t#
(hinh v&)
de _ d’e fiﬂ_ e b= _6b
a) Dao ham ®(¢) theo t hoi gian: @ -~ ¢~ -3bt%= o, (1)va de? & B, ! )
vV ¢
: it Atwr= V= QO
Tu (1), vat ran dung lai tai 3b

Van toc goc w= a-3bt” cho 0srsVa/3b Vivay



-3b7)d
a-3b ) t =735 /

<w>= - = [at- bt]

fdt Va/3b

dt
0

Yaf3b = 2a/3

Tuong tw B= [B.]= 66 cho tAt ca cac gia gid tri cua t. Vi vy

Ya/3b
6br dr
P L R
fdt alg
t

= - L-— = = 2vV3ab
b) Tir (2) Be= =687 nen (Pe Va73b = ~6b \3p = =2Vab 1y g5 B |- yizp [ = 2V

Bai 37: Mot vat ran quay xung quanh mot truc c¢b dinh véi gia tbc goc p=at, voia=2,0. 107 rad/s’. Hoi trong
khoang thoi gian bao 1au ké tir lac chuyén dong, vec-to gia toc toan phan cua mot diém bat ki cia vat ran lam
mot goc a = 60° vGi véc-to van tdc cua no.
tano = —— 2
l el v6i am @Ry w|= BR (1)
v6i R 12 ban kinh tron ma mot diém béat kin cua vat quay quanh truc cb dinh.

. pu 22, B = do
Tur bi€u thirc dt (0 day 'dt , vi B 1a duong cho tt ca gid tri cua t)

Idm- a{tdt hay m_%atz

Giai: Goc o lién hé véi 1% va w, béi cong thic:

Tich phan gioi han . Vivay
2
2 2,4

2 ar’ e

w-’“’R’( 2 ) R=—"R va |w]=PBpR= arR
_dt*R/4_ ar® [(4) l"""
o . — — m—— o1, t=||~|tana

Pit cac gia tri ctia 1%} va w, trong (1), ta dugce atR 4 a

Bai 38: Mot vat ran quay chdm dan xung quanh mot tryc co dinh voi gia tdc goc ~No, véi o 13 van tdc goc
ctia n6. Tai thoi diém dau nguoi ta truyén cho vét ran van téc goc wo. Tinh van tdc goc trung binh ciia vat rin
trong khoang thoi gian chuyén dong.91

Giai: Theo baira B: <0 Do do ~ d¢ , voi k 1 hé s6 ti 16. Hay (1)
. 2 .. tmTm™= Zm J
Voi @= 0, tong thoi gian quay la k . Van toc goc trung binh
2o,k
k*e?
f ((00+T—kt\/_u;0—)dt 2\/_/k
<m>=fmdt=o -{w t+k2t3 k\/—tz] /2*‘/9-—9--0)/3
fd: 2V, [k 12 k ¢

Bai 39: Mot vit rin quay xung quanh truc ¢ dinh, van toc goc cia nd 13 ham ciia goc quay @ sao cho ® = my —
aQ voi oo, a 1a nhitng hang s6 duong. Tai thoi diém t = 0 thi ¢ = 0. Hay x4c dinh theo thoi gian:

a) Goc quay; b) van tdc goc.
Giai: Taco ©~ "7 "% ™ dr _Tich phan biéu thirc nay theo t cho (#*
-k
f fdt ln Lo q)=—kt (1 —k')
Wy .Dodo: ¥ (1)

b) Tir biéu thirc ®= @o~&® v3 bidu thirc (1) hodc boi dao ham bidu thirc (1); @= @o€™’

Bai 40: Mot vat rin quay xung quanh mdt truc ¢d dinh véi gia téc goc ,B = BO cos @, trong do ,30 1a mot véc-to

khong ddi va ¢ 1a goc quay tinh tir vi tri ban dau. Hoi van tc goc ctia vat rdn phu thudc vao goc ¢ nhu thé nao?
Do thi cua ham so do.



Giai: Ta chon hudng duong cua truc z (truc quay dung yén) theo véc-to Bs. Theo bidu thirc
dow, do,
T‘ B. hay —’-dqg =B hay w,do,= f,dp= pcosypdy,

TlCh phan biéu thirc nay, véi gidi han ctia nd cho @:(®):

2
fdw - B"fmsqjdq) hay 0; By sin ¢ o i

Do d6: @, = = V2B,sing

z

wy
Do thi cia @: @} duoc vé trong hinh bén. Ta cé thé thdy rang goc ¢ ting, véc- O - q;
g A A *A \ & r o 3 . .
to @ ting lan dau tién, trung véi hudng cia vée-to Bo (> 0), dat cuc dai tai \‘X
¢= @/2  sau do6 bat dau giam va tdi khong tai ® = . Sau do6 vat bat dau quay
theo hudng duong twong ty nhu (@, <0). Vat s& dao dong quanh vi tri 9= 9/2
vGi bién d6 bang #/2.

Bai 41: Mot chiéc dia quay (hinh v&) chuyén dong trong huéng duong cua tryc x.

Tim phuong trinh y(x) mé ta vi tri cta truc quay tirc thoi, néu tai thoi diém ban dau q

truc C ciia dia duoc dat tai diém O sau d6 nd duge chuyén dong m
a) vo1 van téc v khong 7d01, trong khi dia bét ‘dau‘quay nguoc chidu kim ddng hd ’\__ %)
vo1 gia toc goc khong doi B (van toc goe ban dau bang khong);

b) voi mot gia tde khong ddi w (va van tdc ban dau bang khong), trong khi dia
quay nguoc chiéu kim dong ho voi van toc goc khong ddi o.

Giai: Dia quay chuyén dong theo truc x, chuyén dong phing trong mit phang x-y. Chuyén dong phing cta vat
ran 6 thé dugc tudng tuong 1a trong sy quay thuan quanh mot diém I tai mot tAm quay tirc thoi da biét. Truc

quay tuc thoi ¢c6 huong duong 13 hudng cua ®icia vat rdn va qua diém I, dugc biét nhu truc quay thirc thoi.
Do d6, véc-to van tde 1 diém P bat ki cia vat ran c6 thé duoc biéu dién nhu: vy WX Ty (D

Dita trén biu thirc (1) cho tim dia (C) cua dia ¥e = ®*Ta @)

. el rad - — o 2 9 - L2 — ot
Theo baira % t1i va @1t E tic 1a @1 mit phing x-y, vi viy dé thoa man biéu thic (2) Tar ¢o huéng -J),
Do d6 diém I1a tai 7ar™ ¥ phia trén tdm cua dia doc theo truc y. Str dung nhirng dir kién nay trong biéu thirc (2),
v‘

ta cod Ye= @Y hay ™ 3)
a) Tir phuong trinh dong hoc quay: ®:= @e*PB.?  (4) hay @= Bt
X
Mit khac x = vt (véi x 1a toa do x cta tim dia). Hay *~ v (5)

x M vc \4 v2

o= Bx o y=," “8x
T (4) va (5): v . St dung gia tri cua o trong (3), ta c6 @ Bx/v. Bx (hypebol)

N 4A A A re e A e oA A A M A A X= —Wwt \
b) Vi tdm C chuyén dong vdi gia toc w, voi van toc ban dau bang khong. Vi vay 2 va Ve= Wi

.‘/ — Ve Y2wx
Dodo <= ¥ 2xw Nen ¥ w " @ | (parabol)

Baql 42: Mot diém A t,rén vanh cua mét banh xe ban kinh R = 0,50m; banh xe l1an khong truot trén mdt mat
phang ngang véi van toc v = 1,00m/s. Tim:

a) mo-dun va hudng cua véc-to gia toc cua diém A;

b) quang dudng tong cong ma diém A da di dwoc sai hai 1an lién tiép tiép xtac véi mit phang ngang.

Giai: Chuyen dong phang cua vat rin c6 thé dugc tuong twong nhu sy két hop cua chuyén dong tinh tién khéi
tam va chuyén dong quay quanh khoi tam.

—_ = - - - — - - —

Vi vy ta c6 thé viét Ya™ Ye*Vac= Ve + O X7, (1) va WA'WC"'WAC‘WC‘*“” 2(- "Ac)*‘(ﬁ""'Ac) (2)

o 2 . 4.2

Tac 1a véc-to vi tri ciia di€ém A véi diém C. —

Theo bai ra Ve= v = constant 3 13n khong truot, tic 1a Ye= v= @R Vi vay we=0 Y
W= @2(=7, )= 0 R (=t )= = (-it,.) 0

va B= 0. St dung diéu kién trong (2): Ac Al R TAC X

/
NG



O day, ¥ac la véc-to don vi hudng doc theo 7ac

v — A .
Do d6 "4~ R va " doc theo huéng (~#ac) hodc hudng theo tim ctia banh xe.
b) Gia sir tim cua banh xe chuyén dong sang phai (chidu dwong truc x), banh xe quay theo chiéu kim ddng hd.
Ve v

Néu o 1a van tdc gbc cua banh xe thi ®"R"R.DiémA tiép xtic véi mat ndm ngang tai t =0, vi tri diém A tai
t=t. Khi né lam géc 8= w1 tai tam cua banh xe.

e e e - - — —
T (1): Ya= Ver @ XTyc= vitw(-k)x[RcosB(-j) +Rsin@(-i)]

Hay Va= v{:wR[cosmt(—3+sinmtr] = (v—oosmt)i—:-vsinmtj_’ (vi v= @R)

Viviy, Va= \/(v—vcosmt)2+(vsinmt)2- = vV 2{l -cos wr) = 2vsin (wt/2)

/e
5= vadt-f2vsin(mt/2)dt- %- 8R.
Quiéng duong diém A di dugc trong thoi gian T= 2 /0 0
Bai 43: Mot qua cau ban kinh R = 10,0cm 13n khong truot trén mdt mat phéng nghiéng A

sao cho tam cua nc')qchuyén dong voi gia téc khong ddi w = 2,50cm/s’. Sau t = 2,00s, ké

tur luc bat dau chuyén dong vi tri qua cau nhu hinh bén. Hay xac dinh:

a) van tdc cua nhiing diém A, B va O; 8
b) gia tdc cua ching.

Qiéi: Ta chon h¢ toa do xyz nhu hinh vé. Qua cau lan khong truot doc theo bé mat vat

ran nén ta co:

;;=v+mxr = ( A VetWR=Va

v.= wR and ot} (-k) as v, Hz 0 5
o, +Pxr.=0 A} Y %l
= - WAL :
v e BR and BT (KD as W11 ) z_)—’ RVB
Tai vi trf twong ung nhu hinh v€, theo bai ra We™ W nén Y™ W* 1e 17777
o= E-I“;t B- ﬁ

va R R va R (sudungl)

a) Vi diém O 1a tAm quay tic thoi clia qua cau tai thoi diém nhu hinh v&. Nén Vo= 0,
= s > - - - -t e — > T
Bay gio: Va ™ Vet @ X Ty = Vei+W(=k)xR(j)= (vo+oR)i v/ vay Ya= 2Vpi= 2WEL (st dung 1)

g = P = 3 z .
Tuong tu Vs ™ Vet @ X Tpem Vit (~k)xR(i)= vci—:-mR(-;;- Vc’_;“’c('l)

- -— -
Vi vay Ya=VZ v =VZ Wt y3 VB a0 mot goc 45° tir ca hai iand j ( (hinh v&).

b) Wy = We+ 0 (=7, )+ B Toc =o' "oc)' : © u"c)(su:dung 1)

2
vy w2t2

" - - —— . —————
véi Hoc 13 véc-to don vi doc theo Toc. Vivay "R~ R (sit dung 2) va o hudng
doc tam cua qua cau.

Bay gio, #a= We+ 0 (-7oc) +BXhe = wis0?R(-j)+B(-K}xR]

>V e Wt -
-(w+ﬁR)t+-E(—j)(S&dung1) -2wis 2 R -J)

/ 4.4 02
A Wy 4w2+2-;—-2w 1+(Yt——)
Vi vay R 2R

Tuong tu Wy = V—V:*'Wz(';;c)+5."gc = w{:mzR(-i_5+B(-17)><R(-{)
-5 e
(sfrdungl)' w-—g i+w(-j)

AP
- (V-*E]HBR(-J)



Wy = V(W—%ﬁ‘}2+w2

B‘i‘li 44: Mot hinh tru 1an khong trugt trén mot mat ph'fmg ngang. Ban kinh cta hinh tru
bang r. Tim ban kinh cong cua quy dao vach dugc bdi hai dieém A va B (hinh bén).

Vi vay:

Giai: Ta biéu dién so dd dong hoc cua hinh try dya vao bai 1.53.
A Vaz2V We /3

1 P \
AV 42
J'c—v: ---- Cfﬁg 4507- We

(774 Nl

Vva=VeVe
0 ' 0
Vi mot diém bat ki cta hinh tru theo mot dudng cong, gia tbe phap tuyén va ban kinh ctia né lién hé voi nhau
2 4
= -— 7. Loz WA(")--—E RA- 2‘.-4" .
R . Vivay, doi voi diém A: R,  hay o, (boi vi Ve = ©r)
" WZv, )

V2
e e Wy = 5~ = OTcosd5= Ry=2VZ =2V r
Tuong ty doi véi diém B: 20 Ry —> 8, hay ? w’r

e A LW
boi cong thue *

Bai 45: Hai vat rin quay xung quanh nhiing tryc giao nhau c¢b dinh va vudng goc véi nhau vai van tde goc
khong déi @ = 3.0 rad/s va @. = 4.0 rad/s. Tim mdi lién hé giita van téc goc va gia tde goc cua vat.
Giai: Van téc goc twong dbi cua vat 1 d6i voi vat 2 1a @y =@ -8y vi van tdc 13 twong d6i tinh. Gia tbc twong
(%)
déi cia vat 1 déiveivat21a\ # Js
voi S’ 14 hé quy chiéu gin voi vat thir hai va S 1a hé quy chiéu c¢d dinh véi gbe tring v6i diém giao nhau cia hai

| =1 | terxo
true, ma \ ¥ Js \ 4 g

y — A
Vi S’ quay véi van toc géc "2. Tuy nhién (
- —

3’@

dt )s' vi vat thir nhat quay v6i van toc goc khong doi trong
khong gian, do do Bla= ©) X &y

Luu y riang, d6i v6i véc-to bat ki 5 , mdi quan hé trong khong gian hé (k) va mot hé (k°) quay véi van tée goc

as _ﬂ] + DxB
dt
X

dt
Bai 46: Mot vat rin quay v6i van tde goc @ = ati + bt*j v6i a = 0,50 rad/s?, b = 0,060 rad/s’. Hay xac
dinh:

a) Mo6-dun cia véc-to van tde goc va gia toe goc tai thoi diém t = 10,0s;

#\
@ I3

b) goc giita véc-to van tdc goc va gia tde goc tai thoi diém do.
Giai: Ta co @= ari+be®j (1). Vay o= V@ + @A | nén e 10.= 781 1ad/s

Dao ham (1) theo thoi gian p- o T eirbg (2). Vay B=V @+ (2bY => Bl,. 10, = 131ad/s’
— T oaTh TR
coso= 2 F; (ati+bt“j )-(ai+2btj)

b) OB Vi@ + (P V a® + (201

Thay céc gia tri cia a va b vao vat = 10,0s, ta dugc o= 17°

Bai 47: Mot hinh non tron xoay c6 nira géc ¢ dinh bang o = 30° va ban
kinh day r = 5,0cm, lin déu khong truot trén mot mit phang ngang nhu hinh
v€. Pinh cua hinh nén gén vao khodp tai diém O, & cung dg cao véi diém C
1a tdm cta dy hinh nén. Van téc cua diém C bang v = 10,0cm/s. Hiy xac
dinh:

a) mo-dun cua véc-to van toc cua hinh noén va géc hop bdi véc-to do voi




duong thang dimg

b) mé-dun cua véc-to gia tée goc cua hinh non.

Giai: Truc cuia hinh nén (OC) quay nguoc chidu kim dong h_é). v6i van toe goc khong d6i @ va hinh nén t quay
quanh truc cta né cung chiéu kim dong hd voi van tde goc @0 (hinh v&). Van tdc goc téng hop cua hinh nén:

—- —»  —»
0= 0 g (D)

Vi su quay 14 thuan, d6 16n cua cac véc-to ® va %o co thé dé dang tim tur hinh
)

v V2 [vy? v
Vi® L@, tir (1) va (2): A A -\/(Rcota) +(R] " Reosg ™ 23md/s

de d@ +wp)
F- dt dr

o' = RT:FE‘ wy= v/R

b) Véc-to gia tde goc: (vi ® = constant)

Véc-to “—’:l quay quanh truc OO’véi van tde goc ® ma c6 d6 16n ting dan. Sy ting nay trong khoang thoi gian
dt bing 14! = o ©'df hoje trong dang véc-to 4Bo= @ x&)de Do d6: B=& x&  (3)

v v
D6 160 clia vée-to B bing B= o' we(as & LFy) Vivay: P~ Reota R - g2 on @7 23md/s
Bai 48: Mot vat ran quay voi van téc‘ goc khong ddi @o = 0.50 rad/s quanh mot truc t’hrfmg ding AB. Tai
thoi diém t = 0, truc AB bat dau quay quanh truc thang ding véi mot gia toc goéc khong doi
Bo = 0.10 rad/s? Hay xé4c dinh van tdc goc va gia tdc goc clia vat sau thoi gian t = 3,5s.

, —p'

Giai: Truc AB c6 van toe goc @ = Bot (1) o

A A ’ 5 A 2 12 2 2.2
Van toc goc cua vat @ = \/m,ﬂu = \/“’o"‘ﬂu‘ = 0-6rad/s @zft

do d@ +3,) da  du

NS - - - + =

Va gia toc goc: dt de dr  dt
d(_l); - e d(—a_)" ‘ED_’G A

Ma d =@ % vy g " B;t.ViVﬁy B= (Borx @)+ P
Vi Bo L@ pnan B=V (@oBy 02+ 82 = BoV 1+ (wg1) = 021ad/s?





