04-Sep-17

CO HQC PONG HQC CHAT PIEM TS. Nguyén Kim Quang
1. Khai niém mé dau

Pong hoc: Nghién ciru chuyén déng, khong quan tdm dén
nguyén nhan gay ra chuyén dong.
Chuyén dong: Sw dich chuyén vi tri theo thoi gian cua vat nay
so véi vat khac.
Hé qui chiéu: Vat dwge chon lam méc (ding yén) dé khao sat
chuyén ddng ciia vat khéc, thuong duoc gin voi hé toa do va
d6ng hd dé biéu dién vi tri cua vat theo thoi gian.

CO HQC PONG HQC CHAT PIEM TS. Nguyén Kim Quang
1. Khai niém mdé dau
Chit diém: Vat co kich thwéc rat nhé so voi quing duong di
chuyén, kich thudc ctia nd khong anh huong tinh chat chuyén dong.

Phuwong trinh chuyén dong: biéu dién vi tri
ctia chat diém trong khdng gian theo thoi gian.

x=f(1)
OM = £(v) =xi+yj+zk ,M{y="£(1t)
7 = f3(t)

Phwong trinh quy dao: biéu dién duong di cia chat diém, la
phuong trinh lién hé giita cac thanh phan toa do cta vat khdng chita
tham sé thoi gian.

TD: Phuwong trinh chuyén déng {x = R coswt

Yy = R sinwt
— Phuong trinh quy dao (tron) x? + y? = R?
——mF]
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TS. Nguyen Kim Quang

PONG HQC CHAT PIEM

CO HOC

2. Vectd vi tri
y . ~
Position P of a particle
at a given time has

Ye. _coordinates x, y, z.

Vecto vi tri 7 xac dinh vi tri tic
thoi cta chat diém.
0P = £(t) = x(D)i + y(t) ] + z(Dk

~ |

Sit dung hé toa dé thich hop dé
point P

biéeu dien vi tri cua chat diéem 5
Position vector of

trong khéng gian theo thoi gian.
has componen[s .\": Y, Z
F=xi+y+ zk.

———E]

TS. Nguyen Kim Quang

PONG HQC CHAT PIEM

CO HOC
3. Vecto van toc trung binh

Vian toc biéu dién téc d6 di chuyén nhanh hay cham cta chat diém.
Vecto van téc trung binh trong khoang thoi gian At I3 vecto biéu

dién tdc d6 va hudng di chuyén cua vat trong khoang thoi gian do.

Position at time 7,

L I, —T; AF
Vih = Vo, = ——— = — | (m/s
tb av t,—t; At ( )

-

Displacement
v!....vector Ar points
from P, to P,.

s

AY : Vecto dich chuyén

trong thoi gian At
//
/
X

——m'|

o .. .
- Position at time ¢,

1
Particle’s path

2]
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CO HOC DONG HQC CHAT DIEM 7S. \'\gz/}’f]z Kim Quang
4. Vectd van toc tirc thoi

La vecto van toc tai moi thoi diém.

= A ’ e ~ N y
v tiép XUc véi quy dao va theo ,
chiéu chuyén dong. '7;
> 4
. VO dr T
v=lim— —>|v= The mstantaneous
At-0 At dt dt velocity vector U is “ P
N . FE tangent to the path o @
dv, ds - vecto dich chuyén vi cap at each point. -, -
~7 Pl
///
Lt §: [3] dr|] ds . d|? \x
Wl=v=|—|=—%— .
Particle’s path
dt dt dt . article’s pa
dx dy dz.
V=—Ii+—j+—k - V=\[V2+V2+V2 (m/s)
AT TRAT: i ab. z

——

CO HQC PONG HQC CHAT PIEM TS. Nguyén Kim Quang
5. Vectd gia toc trung binh
Vecto gia téc biéu dién toc do bién ddi cua vecto van tée vé do 16n,
phuong chiéu.
Vecto' gia téc trung binh: biéu dién tdc do bién d6i cla vecto van
tdc trong thoi gian At:

[ Vo -V, AV |V 1avl AR
dw =dwy == by el = R =0 F e
2 1
v,
V—_ ”
//
-3, Sl -~
i = AT
aav_ Afl,'l
d
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CO HOC DONG HQC CHAT DIEM TS. Nguyén Kim Quang
6. Vecta gia toc tirc thoi

La vecto gia tdc tai mdi thoi diém.

U
AV dv

i=lim— — |3=— |(M/$?)

At—0 At dt

!

L dvy, dvy dv, . ! _A,
a= PPt

at ' A T ae -

d=— = j
dt?  dt? a2’ " arz N
Py Av
,I A—0 At
a= aX2+ay2 + azz ! x+ Acceleration points to
concave side of path.

——]

CO HQC PONG HQC CHAT PIEM TS. Nauyén Kim Quang
7. Gia toc tiép tuyén va phap tuyén

. A \ A =,
Gla toc toan phan a- %'--"Tangcnl to path at P

2
— — — dV - v — ) -
a=aq +a, =—T7T+—n Component of
dt R d parallel to > L
v the path . PP Particle’s path
. A £ P Rad
ay = a. = — | (Tiép tuyén) i AN
Il T dt / ~
\7 i
v?2 . "/
_ — 4 5 ; 8,/ .-Normal to
d, =4dp = R (Phap tuyen) I H + Y pathatP
Component of @

5 perpendicular to the path
a= |a?+a,

(a) Acceleration parallel to velocity (b) Acceleration perpendicular to velocity

Changes only magnitude -
Av

of velocity: speed changes;

Changes only direction of  _, AU
velocity: particle follows
curved path at constant
speed.

direction doesn’t. v,

=
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TS. Nguyen Kim Quang

PONG HQC CHAT PIEM

CO HOC

ST )
=3 A A
Vv khong doi
... acceleration is
normal to the path.

A
Direction Normal at P
of motion
-
v

> 5
/---77 V tang
... acceleration points

ahead of the normal.

"l

3 Normal ot €
N Normal at D i Normal at F
[

- .,
V gidam
... acceleration points
behind the normal.

Normal at P

TS. Nguyen Kim Quang

PONG HQC CHAT PIEM

CO HOC
8. Chuyén déng quay

\'4

-Gécquay: (6= ; (Rad)

Van tdc goc: _ 4

an tocC goc: w = dt

(Rad/s)

" " Axis
of rotation
w=2rnf

f =frequency in
revolutions/s

- Lién hé gifra van toc gdc va van toc dai:

ds=Rdo = -

dt - N dt
d
B="" (Radls?)

- Gia toc goc:

- Gia toc tiép tuyén:  a, = o
V2

- Gia tc phap tuyén:
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CO HOC DONG HQC CHAT DIEM T8S. \'\qz/}’f]z Kim Quang
10. Vai chuyén ddng dic biét

Chuyén dong thiang déu
- Quy dao la duong thing
- Gia tbc: a=0
- Van tdc khong doi: v =V, : hang
- Phuong trinh chuyén dong:
Chuyén dong thing thay ddi déu
- Quy dao la duong thing
- Gia toc: a=hang sd
-Vantoc: v=at+ v,

; 1
- Phuong trinh chuyén dong: x= 3 at? + vyt + x,

1
- Poan dudng di dugc: s = —at? + vyt

CO HQC PONG HQC CHAT PIEM 1S, Nguyén Kim Quang
10. Vai chuyén dong dac biét

Chuyén dong tron déu

Acceleration has

- ngf daO la dUbng tron ¢ constant magni-
Y . a., tude but varying
- Gia toc g0c: B_ 0 _dirt:clion.
L, NS ) _ fa. ‘
a=a, ;&=0 l rad ,
\
2 2 Graa if ©
— V_ — 2R — m Vdocity and
a, =—=wR=
R T2 *-acceleration
are always
- Van toc goc khong doi: o hing perpendicular.
L s 2TR .
-Vantécdai: | v=wR= T (Khong doi)
- Phuong trinh chuyén dong: = ot + 90
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CO HOC DONG HQC CHAT DIEM TS. Nguyén Kim Quang
10. Vai chuyén ddng dic biét

Chuyén dong tron thay ddi déu
- Quy dao la duong tron
- Gia tdc goc B = hang sd
a, = RB: khong do6i
a, = V¥/R: thay doi

- Van tdc goc (thay d6i déu): o = Bt + o,

. 1
- Phuong trinh chuyén dong: | 6 = 5 Bt? + wot + 6

) 1
- Goc quay duge: | A6 =0 — 0, = 5 Bt? + wot

- Hé thite: |0 — o2 =2B.A0|

CO HQC PONG HQC CHAT PIEM 1S, Nguyén Kim Quang
10. Vai chuyén dong dac biét dvy
Z_ an \ - _ = dv ~ o dt
Chuyén dong trong trong truwomg: a=g= @ dv
f— ol _y
AT

At the top of the trajectory, the projectile has zero vertical
velocity vy = 0), but its vertical acceleration is still —g.

¥ Uy “
W em- B e TORERORCEEEEEEREEEETEEREEEEEREREE P -
v .- | ~~. 1
v ' ~ v 1
Ly a : ~. Vi L ]
e T izg 777777777777777777777 1
270 vy . U3
e * U3y vy :¥ >
s ' ! -
’ ' i N I
R4 ' . AN 11
F ' a, = — \ 11
Yo_,” . Y § ‘ N 1
] . \\ 1
Voy . 1 ; N oy | 1
‘ N 1
i \ |
H | ! N
g h | ! N l
H
- ; *— X ----- -
0| Yo : ' . .
' ' . ' '
! ' | ! '
! ' ! | !
¢ Vg © Uy Uy | U '
———————— e —— - —— — ——————— e ———— = -

Horizontally, the projectile is in constant-velocity motion: Its horizontal acceleration

is zero, so it moves equal x-distances in equal time intervals.
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CO HOC DONG HQC CHAT DIEM TS. Nguyén Kim Quang
10. Vai chuyén ddng dic biét
Chuyén dong trong trong trudng (tt)

(dvy, = 0 => v, = const

vy t S| Vx = Vox
<dvyz—g.dt => fdvyz—fg.dt:> V1vy = —gt+voy
\ Voy 0
( X t
f dx = f Voxdt X = Vot
0 r 1
= = r
\ y=—§gt2+voyt

\

x? + (tgog)x
1 5 |

1
= Phuong trinh quy dao: |V = —5-—

CO HQC PONG HQC CHAT PIEM TS. Nguyén Kim Quang
10. Vai chuyén dong dac biét
Chuyén dong trong trong trudng (tt)
9

- Thoi gian dé dat h max: . k=t “
:? I .-“\
vy =0 =—gt+vyy - i e
Voy Vosina e B N
St = 20y _ Yo 0 w2
g 8 % o
. . 0 N
- Do cao cuc dai: Tézﬁe
1 1 2 1Voy?
Voy Voy Voy
hy=—-gti? +voyty = —sg|—| +voy|—=)=5——
M Zg 1 oyt1 29 o oy o 2 &
- TAm xa VAt roi trén truc x:
Vo 2VoxVoy  Vo? sin2a
t2=2t1=2_y:> X:VOXt2: chi e 0 0
g g g
0 = 45° — X max
————E T
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CO HOC DONG HQC CHAT DIEM T8S. \'gu)’fn Kim Quang
11. Van toc tuong doi

Vba 5m/S é I
20m/5 Il (rel t ) <__.
rel to clar _o

Q-

A
Vhall (relative to A) = ?

Viall relative to B) = 2
Vhail (relative to C) = ?

CO HQC PONG HQC CHAT PIEM TS. Nguyén Kim Quang
11. Van toc tuong doi

Velocity of train

. , - - - VB £ ol
- Vl tri: rP/A = rP/B + rB/A B;;A relative to cyclist
, 7 N N Ya Train's |————
- Van toc: Vp/A = VP/B + VB/A ) frame Pr... position of passenger
Cyclist’s ?P/A ?P/B in both frames
- Gia toc: ap/A = ap/B + ap/A frame O *B
T o
A
o . 4
(Vecto vi tri)
ot
A (cyclist) b = 18°
-
P (passenger) ’%
— 2 2
Vo Vpa = JVP/B + Vg/a
©
z Vp/B
] VB/A
vpg = 1.0 m/s

CuuDuongThanCong.com https://fb.com/tailieudientucntt 9
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CO HOC DONG HQC CHAT DIEM TS. \"gm’fn Kim Quang

11. Van toc tuong doi

Tinh vecto van toc ciia may bay doi

voi mat dat.

Vp/E = Vp/a + VaE

vp/E = /(240)2 + (100)2
Vp/E = 260 km/h

Goc léch a cua phuong bay so voi

huéng Bic:
\Y%
Vp/A
" 100 530
= = —_— =
o = arctg 540

Uy = 100 kmjh,
east
A: Air
E: Earth
P: Plane

Upja =
240 km/h,
north

CO HQC PONG HQC CHAT PIEM TS. Nauyén Kim Quang
11. Van toc tuong doi

Tinh vec to van toc cia may bay doi

vO1 mat dat.

Vp/E = Vp/a T VaJE

vp/E = /(240)2 — (100)2

Goc léch B cua phuong bay so voi
hudng Bac:

v
sinBz—A/E
Vp/A
g ~ (100 _ 950
B = arcsin 40) =

Upe = 100 kmfh,
east

Up/a = UpE
240 km/h, B north
at angle 3
N
e
S
A: Air
E: Earth i
P: Plane
]
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CcO HOC DONG HQC CHAT DIEM TS. Nguy en Kim Quang
TOM TAT CONG THUC
+ Vecto vi tri: H(t)=f=0M=xi+yj+zk
y
A LA _, dr ds |
+ Vecto van toc: V=—=— v,
dt dt ey
dx dy dz The instantaneous [y
vV =—1 7 A velocity vector vis 1\
V= dt i+ dt] + dt k [;mg‘t'nll to 1hlcr'l 1 /
at each point. ™ "]
V= ’VX2+Vy2 +v,? =
I’/ \v"
., Particle’s path
oz dv
+ Vecto gia toc: a=— P
dt
-7 .. meaning that AG and Az
3 _ dvx i dvy ~ % I e ﬂppmach{).
de ' de ) T de :
P . AU
' v

w Acceleration points to
concave side of path.

PONG HQC CHAT PIEM
TOM TAT CONG THUC

COHOC

+ Gia tdc tiép tuyén va phap tuyén:

Component of

N P dv N v? N @ parallel R e > Particle’s path
a = a||+aJ_ =ET+ED the path .
S @
O 2 2
a= _[q + a /' .~Normal to
$ pathatP

A A ’ N . A , Component of @
+ Van toc £g0cC va gia toc £g0cC: perpendicular to the path
o h de
- Van toc goc: w =3 V= Ro

Gia tbc goc: do a.=R a——z—sz
ia toc goc: B_dt =a,=RB ,ap R
- - - _)=_)X_)
a=ac+ay, " E,E
A, = WXV

fp/a = Tp/g + Tg/a
+ Vﬁn toc tu’orng doi: VP/A = VP/B + VB/A

ap/a = ap,g t+ ag/a

11
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CO HOC DONG HQC CHAT DIEM T8S. \fgz/)’in Kim Quang
TOM TAT CONG THUC

+ Chuyén dong thang déu: v =hing; X = vyt + X,

+ Chuyén dong thing thay dbi déu: a =hang;v=at+v, ; x = %at2 + Vot + Xq
- Hé thace: V2 —vy? =2a.s ,
+ Chuyén dong trondéu: ® =hang ; d=4d,;a,=0; a, =—
- Phuong trinh: 0= ot + 0,
+ Chuyén dong tron thay doi déu: p=hang; o =pt+w, ; 0 = %Bt2 + wot+ 0

- Hé thie: o? — ©y? =23.A0
+ Chuyén dong trong trong trudng: a=-g = Vx = Vox
Y ¥ Vy = —gt + VOy

X = VOXt

g
1 -Quy dao: y=-— x? + (tgag)x
y= _Egtz + VOyt Q Yy dd 2V0x2 0
. . 1voy?
- B0 cao cuc dai: hpax = TR
g
_ 2voxVoy

-Tamxa: R =

¢ ——FY1

CO HOC BAI T;—;\P TS. Nguyen Kim Quang

Mot 6 t0 chay tir tinh A dén tinh B v6i van tdc v; = 40km/gid rdi lai chay
tir tinh B tré vé tinh A vé6i van toe v, = 30km/gio. Tim van téc trung binh
ctia 6t6 trén doan duong di vé ABA? (BT 1.2 LDB)

A Vi B

Van tdc trung binh trong khoang thoi gian di va vé:

__s_2AB  2AB  2viv, ¢V1+V2
V_t_t1+t2_@+@_V1+V2 2
Vi V2

_ km
V= 34,287 = 9,52—

12
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CO HOC B:‘\I TA‘:\P TS. Nguyén Kim Quang

Mot ngudi dimg tai M cach mot con dudng thang mot khoang h=50m
dé cho 6t6; khi thiy 6t6 con cach minh mot doan a=200m thi nguoi Ay
bét dau chay ra duong dé gap 6t0. Biét 6td chay véi van toc 36km/gio. :
a) Nguoi ay phai chay theo huéng nao dé gip dang 6t6? Biét rang
ngudi chay véi van toe v, = 10,8 km/gio;

b) Ngudi phai chay véi van téc nho nhit bang bao nhiéu dé c6 thé gip
dugc 6t6? (BT 1.3 LDB)

CO HOC BAI TAP TS. Neuyén Kim Quang

Vij2 = V1 + (=Vp)

a) Mudn dén B cung lGc véi 6 tO thi thoi gian ngudi chay tr M t6i B
phai bang thoi gian 6 t6 chay tir A t6i B.
MB AB Ddiu = trong trieong hop nguwoi va 6 t0 dén B dong
R |
Dau < trong truong hop nguoi dén B trudce 0 t0.
Ap dung cong thirc:

MB AB . hAB hwvy , )
S = Ssina=——=>-—-756°30" < a <123°30
sin  sina aMB " av,
bY si h vy h vy . 90°
== o = - g in— — =
) sina av, ) 2 Sino Vomin aVl va a

——T
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CO HOC B:‘\I TA‘:\P 7S. .\{gmfn Kim Quang

Mot ngudi mudn chéo thuyén qua séng c6 dong nude chay. Néu nguoi
ay chéo thuyén theo hudng tir vi tri A sang vi tri B (AB L véi dong
s6ng) thi sau thoi gian t; = 10 phit thuyén s& téi vi tri C cach B mot
khoang s = 120m. Néu nguoi ay chéo thuyén vé phia nguoc dong thi sau
thoi gian t, = 12,5 phit thuyén s& t6i ding vi tri B,

Coi van toc cia thuyén ddi véi dong nude la khdng déi. Tinh:

a) B& rong | caa con song;

b) Van téc v cia thuyén ddi véi dong nudc;

¢) Van tbc u ctia dong nude ddi véi bo séng;

d) Géc y. (BT 1.26 LDB)

CO HOC BAI TAP TS. Neuyén Kim Quang

s 1 1 120 0,2 m/
= — - = —_—=
t ———=>“ () 4= 00 T 2 S
v l—Vt1(2)
t, = == t, (3
veosy veosyt, (3)

t 4
(2)va(3) - cosy =t—1 =z = y =36°53’
2

5
=>v=-u=0,33m/s

= si —3—
siny === 3

5

<lc

(2) > 1=vt;=200m

CuuDuongThanCong.com https://fb.com/tailieudientucntt 14
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04-Sep-17

TS. Nguyen Kim Quang

Hai céu tau, A va B, nim trén mot con song: B cach A 1500 m vé phia ha
Iwu. Hai ngudi ban phai thyc hién chuyén di vong tir bén A dén bén B va
quay trd lai A. Mot ngudi chéo mot chiée thuyén véi tée do khong doi 1a
6,0 km/gid' so voi nude; nguoi khac di trén bo véi toe do khong d6i 1a 6,0
km/gio. Van tdc ciia dong song 1a 3 km/gio theo hudng tir A dén B. Hoi
thoi gian di vé giita 2 cau tau A, B ciia mdi ngudi? (BT 3.34 Uni. Physics)

———FT]

BAI TAP

Mot qua cau tuyét lan trén mot mai nha

¢6 hudng dbc xudng mot goc 40°. Canh

ciia mai nha cach mat dat 14,0 m. Qua

cau tuyét co toc do 7 m/s khi lan ra khoi

mai nha. Bo qua surc can khong khi.

(a) Hoi qua ciu tuyét roi cham mat dat
cach canh nha bao nhiéu?

(b) V& do thi x-t, y-t, v,-t VA vt cho su
chuyén dong ctia quan cau tuyet.

(c) Néu mot nguoi dan ong cao 1,9 m
dang dtmg cach canh nha 4,0 m. Ong
s& bi qua cau tuyét roi tring?

(3.65 Uni. Physics)

TS. Nguyen Kim Quang

14.0 m

CuuDuongThanCong.com
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CO HOC B:‘\I TA‘:\P 7S. .\{gmfn Kim Quang

X = Voxt = 7cos40°t = 5,36t

vg = 7.00 m/s 1 1
X y = antz +voyt=y =3 (9,8)t? + (7sin40°)t

y = 4,9t% + 4,5t

140m }g Goi t, 1a thoi gian hon tuyét roi dén dat,
y=14m — t,= 1,29 S = X5~ Voxt1= 6,92 m
y e \ LA,
R L—J%/_\ Goi t, la thoi gian hon tuyét roi dén vi tri x=4 m
4
ty=—=———=0,746
4.0m 27 vox  7.c0s40° 5

y(ty) = 4,9t,% + 4,5t, = 6,08 m

D0 cao hon tuyét khi roi qua vi tri x =4 m so v&i mat dat:

h= 14 -6,08 =7,92 m > 1,9 m : phia trén diu nguoi
d

CO HOC BAI TAP TS. Neuyén Kim Quang

Giot mwa. Khi xe lira dang chay véi van toc 12 m/s vé phia dong, nhiing

giot mua dang roi thing ding d6i vi mat dat, 1am cho nguoi trén xe lia

nhin qua cira sd thiy quy dao giot mwa nghiéng 30° so véi phuong thing

dirng.

(a) Hoi thanh phin nim ngang cua vén tdc cua giot mua dbi véi mat dat
va déi véi xe lira?

(b) Hoi d6 16n cua van tdc cua giot mua dbi voi trai dat va dbi voi xe
Itra? (3.82 Uni. Physics)

‘_;R/E = VR/T +VT/E
a)’ Th‘a‘mh phin ndm ngang cta van téc mwa d6i voi
dat bang 0.
... d6i v6i xe lira: vgSina = — Vo= 12 m/s Tay.
VT, 12
b) VR/E=tg—a=tg300=20,8m/s
VT 12
VR/p = sin/fx ~ sin30° 24m/s
d
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