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Chuyén dé: Co hoc chit diém.
CHUYEN DPE:
CO HOC CHAT PIEM

PHAN I: PAT VAN PE
1. Co sé khoa hoc ciia dé tai:

Co hoc 1 phan dau tién cia chuong trinh vat li chuyén. Nhitng van dé ma co
hoc nghién ciru 13 nhitng vin dé don gian nhat cua hé thong tri thirc vat li, nhung
chung lai 1a nhimg vin dé co ban nhét, dit nhitng nén mong ban dau cho viée
nghién ciru nhitng phan sau ctia chuong trinh vat li. Nhiing tri thirc co hoc dé dugc
van dung dé nghién ctu céc hién tugng nhiét hoc, dién hoc, quang hoc, cac qua
trinh dién ra trong nguyén tir va hat nhan, va nhiéu tri thitc co hoc s& dugc md rong
thém, nang cao hon, khi dugc van dung vao céc linh vuc khac cua vat 1i hoc.

Ngay trong phan ctia chuong trinh vét Iy chuyén — phan co hoc chat diém, hoc
sinh 16p 10 chuyén Li s& gap nhimng bai tap vira méi la so véi cap hoc THCS, vira
can cac cong cu todn manh nhu dao ham, tich phan. Do d6, phﬁn co hoc chét
khong chi 1a sy thach thirc vo1 hoc sinh ma con 1a thir thach vaoi gido vién chuyén
mon vat 1y tu bién soan va truyén dat kién thirc toan cho cac em.

Trude thuc té va yéu cau do, t6i chon viét Chuyén dé: Co hoc chit diém,

nham xay dyng hé thdng li thuyét va bai tap tir co ban dén nang cao.

2. Muc dich cia dé tai:
Nhim dé xuit phan kién thic Co hoc chat diém tir co ban dén nang cao can
truyén dat cho hoc sinh chuyén vat 1y trong giai doan mo dau vao 16p 10 chuyén

gitip cac em hoc sinh nam kién thtre phuc vu cho viée giai bai tap vat 1y.

3. P6i twong, pham vi nghién ciru:
Tai li€u sach gido khoa vat li, gido trinh vat li & bac Pai hoc, va sach bai tap
vat li nang cao ning cao 16p 10 14 nén tang cta chuyén dé nay. Dé tai thyc hién &

16p 10 chuyén ly.
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Trong Chuyén dé nay t6i chi trinh bay 1i thuyét va bai tap Co hoc chat diém thudc
céc phan kién thirc sau:

+ Luogng giac, dao ham, vi phan, tich phan.

+ Chuyén dong thang, chuyén dong thang déu, chuyén dong thang bién doi déu.

+ Chuyén dong cong.

+ Chuyén dong tron, chuyén dong tron déu.

+ Dinh luat II Newton.

+ Dong luong, dinh 1i bién thién dong luong.

+ Chuyén dong ném.

+ Cong thirc cong van tdc, gia tdc.
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PHAN II: NOI DUNG
I. Li thuyét toan (ap dung cho Chuyén dé).
I.1. Lity thira, mi, logarit.
L1.1. Liiy thira

S mii o Co'sd a Liiy Thira o
a=neN’ aeR a* =a" = a......a (n thira s a)
a=0 a0 a”=a" =1

* a -n 1
a=-n(neN) a#0 a*=a" =—
a
=2 mezneN "
a—z(me ,neEN) a>0 a®=an" =da_’"(</_=b<:>b”=a)
a=limr, (r,eQ,neN") a>0 a® =lima"
L.1.2. Tinh chit ciia liiy thira
-V6imoi a>0,b>0taco:
a p _ _a+f . aa_ a-p . aNp _ ap . a _ oo . a a_aa
a“.a” =a . —=a ;0 (a =a“”; (ab)* =a”b” ; |—| =—
. (a”) (ab) (bj o
a>1: a%>d? o a>p; 0<a<l:a*>d’ oa<p
-Véi 0<a<btaco:
a"<b" o=m>0; a">b" om<0

Chu y:
+ Khi xét liy thira véi sé6 mii 0 va sé mii nguyén am thi co s6 a phai khac 0

+ Khi xét lily thira véi sé mii khong nguyén thi co s a phai dwong

I.1.3. Pinh nghia va tinh chit ciia cin bic n
-Canbicn(n e N*, )cuaalasdbsaocho »"=a.
- Néu n 1a s6 nguyén duong 1é thi 4a xac dinh va , néu nla sb nguyén
duong chan thi %a x4c dinh va>0

n 1 s6 nguyén duong 1é¢ ¥a" =a Va , nlas6 nguyén duong chin
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I{l/ain:‘a‘:|:a Va>0

—a Va<0

-Véi a,b>0,m,n e N*, p,qe Ztaco:

@Z%%, ’(/%:Z/\/%(b>o), @:(%)P(a>0), "\1/?:111%

+ Néu n 14 s6 nguyén duong 1é va a <b thi Ya <4p.

+ Néu n 1a s6 nguyén duong chinva 0 <a<b thi Ya <4b.

1.1.4. Logarit
a. Dinh nghia

-Vé1a>0,a=1,b>0taco: log, b=a<a”=b

a>0,a=1

Chu y : log, b c6 nghia khi {b>0

+ Logarit thap phan :
lgb=logb=log,,b

+ Logarit ty nhién (16ga nepe):

n
Inb=1log,b (voi ezlim(l+lj ~2,718281)
n

b. Tinh chat
log,1=0; log, a=1; log, a” =b; a°%l —p (b>0)
Choa>0,a=#1,b,c>0.Khido:
+Néu a>1thi log,b>log,ceb>c
+Néu 0<a<1thi log,b>log,ceb<c
c. Cdc qui tdc tinh légarit
Voi a>0,az1,b,c>0,tacod:
log (bc)=log, b+log, c ; log, (éjzloga b—log,c ; log, b” =alog, b

d. Poi co so

Voi a,b,c>0 va a,b#1,tacod:
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1
logbc=10 Z hay log_b.log, c=log,c
)

1
log b= log ,c=—log c(ax+#0)
1 a a ¢

1.2. Ham s liiy thira, ham s6 mii, ham s logarit.
1.2.1. Ham sé liiy thira
a. Dinh nghia:
Ham s ¢6 dang y = x* voi aeR
b. Tap xac dinh:
D =R véi o nguyén duong
D=R\{0} v&i o nguyén am hogc bang 0
D = (0;+00) voi o khong nguyén
1.2.2. Ham s6 mii
a. Dinh nghia:
Ham sé co dang y=a* v6i O<a =1.
b. Tap xac dinh:
D =R, tap gia tri (0;+wo)
1.2.3. Ham sé logarit
a. Dinh nghia:
Ham sb c6 dang y = log, x (0O<a=1)
b. Tap xac dinh:
D = (0,+), tap gia tri R
I.3. Phwong trinh mii, bt phwong trinh mi
1.3.1. Mt 56 tinh chét doi véi ham so mii.
a. Liy thua:

1 m
0
a =l a'=—; a"=\a"

b. Tinh chat cia iy thira:
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n n
am‘an — am+n ’ (am )” — amn ’ (%) :Z_n’
a _ n

_:am n; (ab) :a”.b”

¢. Quy tdc so sanh:
+Voia>1thi ¢">a" om>n
+Voi10<a<l1thi ¢">a" o m<n

d. Can bdac n
(@) =(a")" =a™; Wf”(’/;

a_4a
nl— = ; n .b:n .nb;
b % a a\/_
(]
X x X 1
Z*’ =(%j , a'b* =(ab) a’ =a*;a’ =a

1.3.2. Phuwong trinh mii co ban:
La phuong trinh dang: a*=b (*) vdia, b cho trudcva 0 <a# 1
Néu b <0: (*) v nghiém
Néu b>0: & =b< x=log, b (0<azl va b>0)
1.3.3. Bit phwong trinh mii
Xét bat phuong trinh a* > b
-Néu »<0, tap nghiém cia bat PTIAR via*>0 >b,vxeR
-Néub> 0 thi BPT twong duong v6i a* > ¢"&"
Néu a > 1 thi nghiém ciia bat phuong trinh 14 x > log,b

Néu 0 < a <1 thi nghiém cua bat phuong trinh 13 x < log,b

1.3.4. Phuong trinh légarit , bit phwong trinh logarit
a. Phuong trinh logarit co ban:

logxx=b (a>0, a=1)ludn c6 nghiém duy nhit x = a® v6i moi b
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- Cach giai mot sé phuong trinh 16garit don gian :
+ Pua vé cling co so:
1. log, f(x)=log, g(x) < fX)=g(Xx) 2. log, f(x)=b < f(x)=2a"
+ Pit 4n phy
Véi cac phuong trinh, bat phuong trinh ma ¢ thé biéu dién theo biéu thic
log.f(x) thi ta c6 thé sir dung phép dit an phu t = log,f(x).
+ Mi hoa
Doi khi ta khong thé giai mot phuong trinh, bat phuong trinh 1dgarit bang
cach dua vé cung mot co sb hay dung an phu duoc, khi d6 ta thé dit x = a' =

phuong trinh, bat phwong trinh co ban (phuong phap niy goi 1a mii hoa)

b. Bat phuong trinh l6garit
- Bat phuong trinh 16garit co ban
Xét bat phuong trinh log,x > b

+Néua>1thi log, x>b<x>d"

+NéuO<a<1thi log x>be<0<x<d

I.4. Cip s6 cong, cap so6 nhan.
1.4.1. Cip 56 cong
a. Dinh nghia:

Day sb (u,) duge x4c dinh boi { HEE N
u =u +d

w1
goi 1a cap sb cong véi d goi 1a cong sai.
b. Cdc tinh chdt:
- Sb hang thir n dugc cho boi cong thic: u =u, +(n-1)d .
u,, laba s6 hang lién tiép cua cip sb cong khi va chi

+ Ba so hang u_,u,,,

. 1
khi u, = (i 411,

+ Tong n s6 hang dau tién S duoc xac dinh boi cong thirc



Chuyén dé: Co hoc chit diém.

S, =u +u, +..+u, :g(ul +”n):g[2”1+(”_1)d]-

1.4.2. Cép s6 nhin
a. Dinh nghia:

Day sb (u,) duge x4c dinh boi { T eN
u . =u.q

n+l — Pt
goi 1a cap s nhan véi q goi 1a cong boi.
b. Cdc tinh chdt:
- Sb hang tha n dug c: u =ug"".

+ Ba so hang u,,u,,,u,_, 1a ba so hang lién ti€p cua cap s6 nhan khi va chi

.
khi w; =u, u,_,.

+ Tong n s hang dau tién S, duogc xac dinh boi cong thire :

S =u tu,+..+u =u, g -1 .
n n q _ 1
I.5. Nhi thirc Newton
L.5.1. Dinh li:
(a+b)' =Cla"+Ca" 'b+..+C) 'ab"" +Cib" = Zn:Cfla“_kbk
k=0
Két qua:
n k n
(a=b) =[a+(-b)] =3 Cha™* (-b) =3 (1)} Cla™*v"
k=0 k=0

(1+x)" => Crx"=Cl+C x+..+Cp x"
k=0
1.5.2. Mt 56 cong thire khai trién hay sir dung:

2" =(1+1)" =ic§ =C'+C 4+ CY
k=0
0=(1-1)" =S (=1} CE =C* —C! +..+(-1)" C"
k=0
(1+x)" = iCﬁxnfk =Cox" +Clx"" +...+C"x°

k=0
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(1-x)" = Zn:(—l)n Crix* =Cix’ - Cix' +...+(-1)" CIx"

k=0

(x-1)" = Zn:(—l)k Chx"™ =C0x" ~Clx" + ..+ (=1)" Cx°

k=0

1.6. Luwong giac.
1.6.1. Cong thurc lugng gidc co ban:

o | T | = | & | & |28 3m o,
* 6 | 4 | 3 | 2| 3 4 | T 2 "
sin 0 1 Q ﬁ 1 ﬁ Q 0 -1 0
2 2 2 2 2
1 1
cos 1 ﬁ ﬁ — 0 —— —ﬁ -1 0 |
2 2 2 2 2
tan 0 ? 1 \/5 o0 —\/5 -1 0 —00 0
cot 0 \/g 1 ﬁ 0 —ﬁ -1 —00 0 0
3 3
L.6.2. Cac hé thirc lwong gidc co ban
. 9 2 sin o cosa
sin“o.+cos o =1 tano = cotow = —
cosa sina,
1+tan’a = > 1+cot’ o = — > tana.cota =1
cos” a sin“ o,

L.6.3. Gia tri lwgng gidc cua cung goc co lién quan dac biét

Cung déi nhau: o va —o Cung bit nhau: o va - o
cos(—a) =cosa sin(m—a) =sina
sin(—a) =—sina cos(m—a) =—cosa
tan(—a) = —tana tan(mt—a) =—tana
cot(—o) =—cota cot(m—a) =—cota

10
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Cung hon kém n: o va o +n
sin(o.+7) =—sina
cos(a+ 1) =—cosa
tan(o+7) =tana

cot(a+ 1) = cota

Cung phu nhau: o. va g—oc

(T
sin| ——a |=cosa
(2 J
T .
CosS| ——o |=sma
(2 j
tan E—OL =coto
2
i
cot(g—ajztana

1.6.4. Cong thurc lugng gidac

Cong thirc cong
sin(a+b) =sinacosb+sinbcosa
sin(a—b) =sinacosb—sinbcosa
cos(a+b)=cosacosb—sinasinb

cos(a—b)=cosacosb+sinasinb

tana +tanb
tan(a+b)=——
l-tanatanb
tana —tanb
tan(a—b)=——
l+tanatanb

Cong thirc nhan doi, nhdn ba
sin2a =2sinacosa
2 2 2
cos2a=cos"a—sin“a=2cos"a—1
=1-2sin’a

2tana
tan2a =

l1—tan’a
sin3a =3sina—4sin’a

cos3a =4cos’a—3cosa

Cong thirc bién doi tong thanh tich

a+b a—-b
cosa+cosb =2cos .COS

2 2

. a+b
cosa—cosb=-2sin

) ) . a+b
sina+sinb = 2sin

) ) a+b
sina—sinb =2cos

Cong thirc bién doi tich thanh tong

cosacosb = %[cos(a +b)+cos(a—b)]
. . 1
sinasinb = ) [cos(a+b) —cos(a—b)]

sinacosb = %[sin(a +b)+sin(a—b)]

11
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Cong thirc ha bdc

2 1+ cos2a
cos’a=———
2

.9 1—cos2a
sin“a=———

1+cos2a

L6.5. Cac phwong trinh lwong gidac thuwong gap:
a. Phuong trinh :
- Dang

a(sinx +cosx)+bsinxcosx =c

t

<2

Dat t =sinx + cosx (=\/Esin(x+%)),

2

Taco: sinxcosx =

Thay vao phuong trinh ta duoc phuong trinh theo bién t.

- Dang a(sinx —cosx)+bsinxcosx =c¢

<2

t

bat t =sinx —cosx (:\/Esin(x —%)),

1-t?

Taco: sinxcosx =

Thay vao phuong trinh ta duoc phuong trinh theo bién t.

I.7. Hinh hoc.
1.7.1. H¢ thirc lwgng trong tam gidc vuong

. AB
sina =— cosa =——
CA

AB
tanag = — cota =——
AB

@!

12
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1.7.2. Cong thirc hinh chiéu

Hinh chiéu ciia véc to 4B trén truc Ox

12 4 B dugc xac dinh theo cong thirc:

AB =| AB|.coso.=| 4B |.sinp

L.73. Dinh Iy ham sé cosin

Trong tam gidc ABC canh a,b,c ta ludén co6:

+a’=b*+c*-2b.c.cos A
+b’=a’+c*-2a.c.cos B

+c¢*=a’+b*-2ab.cos C

1.7.4. Binh Iy ham sé sin:
Trong tam gidc ABC bén ta co:

a b c

sind sinB sinC

L.8. Hinh hoc vecto.
L.8.1. Cac dinh nghia:

a. Vecto:

Vecto 1a mot doan thang dinh hudng.
- Mo1 vecto ¢c6 mot diem dau va mot di€m cuoi.

- Vecto co diém la A va di€ém cudi la B duoc ki hiéu la: AB

Quy worc:

—

Vecto ¢ di€ém dau va diém cudi trung nhau 1a vecto khong. Ki hi¢u: 0

b. Do dai vecto:

- B§ dai cua vecto 1a d dai cua doan thang c6 hai dau mut 1a diém dau va

diém cuoi cua vecto do.

- Do dai ciia AB ki hiéu: |E|

13
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c. Hai vecto ciing phwong, bang nhau, doi nhau:
- Hai vecto cung phuong néu ching cung nam trén mot dudng thing hoic
nam trén hai duong thang song song.

- Hai vecto cung phuong c6 thé cung huéng hodc nguoce hudng:

1.8.2. Cac phép todan Vecto:
a. Phép cong vecto
- Céc quy tic:
* Quy tic ba diém:
Véi ba diém A, B, M bt ki, ta luon c6
AB+BM = AM
* Quy tdc hinh binh hanh:
Néu ABCD la hinh binh hanh thi
AB + AD = AC L

b. Tinh chdt ciia phép cong vecto:
* Tinh chat giao hoan: a + b=b + a
* Tinh chét két hop:(a + b) + c=a + (b + ¢

=a

[~

* Tinh chdtcia 0: a+0=0+
c. Phép true vecto
* a—b=a+(-b)
* Quy tic ba diém doi véi phép trir vector:

Cho vecto ABva mdt diém O bat ki, ta ludn c6: AB = OB - OA
d. Phép nhan vecto voi mot 6 thue:
- Binh nghia:

Tich cta sb thue k véi mot vecto a 1a mot vecto, ki hiéu: ka

| = e

. Tinh chit:

14
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* Phan phdi d6i v6i phép cong vecto: k(é + B) =ka +kb
* Phan phéi di véi phép cong: (k+h)a =ka +ha
*Kéthop: k(ha) = (kh)a
e. Tich vo huwdng cua hai vec to
5= B[cos(2.5)
f. Tich c6 huong cua hai vec to

[5.6]:6
cla

c¢6 phuong vudng goc v4i mit phang chira a va b = {Q -
clb

ol

c¢6 hudng duoc xac dinh theo quy tic ban tay phai (quy tac van dinh bc)

(el

(e

¢6 do 16m [c| = \[5.6] =a] b|sin(a.b)

1.9. Pao ham, vi phan.
1.9.1. Dinh nghia.

Cho ham s6 y = f(x) x4c dinh trén khoang (a;b) va x, € (a; b)thi gidi han néu
c6 cua ty sb giira s6 gia ham sb Ay va sd gia cua ddi s Ax tai x,, khi sd gia cua ddi
sb dan t6i x, duge got la dao ham ctia ham $6 y = {(x) tai diém x,.

ki hi€u: y’(x,) hoac £°(x,)
Ay

. . , +Ax)— , .
Vol f(xo):gg{) /o Ax) /o) hay J’(xo):iigloa-

1.9.2. Vi phédn.
- Khi x déan t6i gia trj x, tirc 1 Ax dan t6i gidi han 0 thi ta goi nd 1a vi phan cua x,

ki hi€u lIa dx : dx = lim Ax, con lim Ay = Alim0 Af =dyduoc goi 1a vi phan cta y.

X=X, Ax—0

15



Chuyén dé: Co hoc chit diém.
1.9.3. Dinh nghia dgo ham tai mot diém

Cho ham s y = f(x) x4c dinh trén khoang (a ;b) va X, € (a;b). Néu ton tai

gi6i han (hiru han) tim - =1 (%)

X=X, X _XO

thi gidi han d6 duoc goi 1a dao ham ctia ham s6

y = f(x) tai diém x, va ki hiéu 1a f(x,) hodc y’(x,), tic 1

Y(x,) = lim 1Ty A dy
X X=X, -0 AX dx

= Vi phdn cua hamy = f(x) : dy = f(x)dx

1.9.4. Dao ham bdc cao
- BPao ham y’(x) = ? dugc goi la dao ham bac nhét cia ham y = f(x)
X

- Léy dao ham cua y’(x) ta dugc dao ham bac hai ctia ham ) y = f(x), ki
ca1s dy' d%y
higula: y'xX)=—=—
itula: y'(x) dx dx’
- Tiép tuc liy dao ham cua y*’(x) ta dugc dao ham bac ba ciia ham v, ki hiéu

1a y¥, 14y dao ham cua y* s& duoc dao ham bac bén y¥ cua y. ..

L9.5. Y nghia ciia dao ham
a. Y nghia hinh hoc

Cho ham sé y = f(x) xac dinh
trén khoang (a ;b) va c6 dao ham tai
diém x, e(a;b). Goi (C) 1a do thi cia

ham s do. f(%o)

- Pao ham cia ham s6 y = f(x) tai diém
X, 1a hé so gbc

cua tiép tuyén M,T cua (C) tai diém My(x,; f(X,)).

tanp =f'(x,) =?
X

16
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- Phuong trinh tiép tuyén cua do thi (C) ctia ham sd y = f(x) tai diém M,(x,;
f(x,)).1a :

y - yo = f'(Xo)(X - Xo) trong dé YO = f(XO)

1.9.6. Quy tic tinh dao ham
Gia str u = u(x), v = v(x) 1a cdc ham sb c6 dao ham tai diém x thudc khoang

xac dinh. Ta cé:

(C)’ =0 véi C 13 hang s6

(ku)’ = k.u’ voi k 1a mot hang s6

(u+tv)y=uv+v

(u-vy=u-v

(uv)y=vv+uv’

u u'v—uv' ,.
— | =——5— voiv=v(x) 0
\% \%

1.9.7. Dao ham ciia ham hop

Xét ham s6 y = f(u) voi u = g(x). Néu ham u = g(x) c¢6 dao ham tai x 13 u’,
va ham sd y = f(u) c6 dao ham tai u la y’, thi dao ham cia ham y = f(g(x)) tai x 1a
Yx = Yul'x

= Vi phdn cua hamy = f(u) : dy = f’(u)u’(x)dx

1.9.8. Mjt sédao ham ciia cdc ham so thuwong gdp

Pao ham cua cac ham so cap Pao ham cua ham hop u = u(x)

x")'= nx"!

(\/;)':L >0 (u")'=nu""u'
2Jx Jr
v >O
(sinx)' = cosx u) 2\/E’u
(cosx)'=—sinx (sinu)' = cosu.u'

(cosu)' =—sinu.u'

(tanx)'=—
cos” X

17
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(cotx)'=——— (tanu)'=—
sin” X cos’u
(e=¢ (cot)' =
. . sin”u
(a*)'=a".lna
(e")'=e"u’

(Inx)' =
X

1.9.9. Ung dung dao ham dé khdo sdt ham so
a. Xét tinh don diéu ciia ham sé
Cho ham sb y = f(x) c6 dao ham trén K (K 1a khoang, doan hoic ntra khoang
cua R).
- Néu £(x) > 0 voi moi x thude K thi ham s f(x) dong bién trén K
- Néu £(x) < 0 voi moi x thude K thi ham sé f(x) nghich bién trén K
b. Tim cuc tri cia ham sé
Cho ham s y = f(x) c6 dao ham trén khoang ( a; b). Néu ham sd ¢6 cuc dai
hodc cuec tiéu tai x, thi £(x,) = 0.
Gia str ham y = f(x) c6 dao ham cép 2 trong khoang (x, — h; x, + h), véi h > 0.
Khi do:
Néu f(x,) =0 ; £°(x,) > 0 thi x, 1a diém cuc tiéu
Néu f(x,) =0 ; ’(x,) < 0 thi x, 13 diém cyc dai
c. Tinh chat cia ham sé liy thira y = x* trén khodng (0;+00)
D6 thi ludn di qua diém (1; 1)
Khi o >0 ham s luén dong bién, khi o <0 ham sé ludn nghich bién.
Do thi ham s khong c6 tiém can khi o >0, khi a <0 dd thi ham sb co tiém

can ngang la truc Ox, tiém can dung la truc Oy.
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Chuyén dé: Co hoc chit diém.

1.10. Nguyén ham, tich phan.
L10.1. Nguyén ham
a. Dinh nghia

Cho ham s6 f(x) xac dinh trén K (K 1a khoang, doan hodc ntra khoang cua R

) . Ham s6 F(x) duoc goi 1a nguyén ham cta ham sb f(x) trén K néu F’(x) = f(x)

vOl Vx e K.

b. Dinh Iy

Néu F(x) 1a mot nguyén ham cta ham sb f(x) trén K thi F(x) + C véi CeR

1a ho tat ca cac nguyén ham cua f(x) trén K, ki hiéu
[f(x)dx =F(x)+C
c. Tinh chat ciia nguyén ham

( j f(x)dx)' =f(x)

[fe0dx =f(x)+C

[Kf(x)dx =k [ £(x)dx

[IF00 + g(0ldx =[ F(x)dx = [ g(x)dx

d. Nguyén ham ciia mét s6 ham co ban

n+l

IdX=X+C Ix“dx=x +C

n+l
'[2\/_ Jx +C j%zln|x|+c (x=0)
1 1
Jodx=re I_ T 1)xnl
IeXdX:eX+C Ia"dx= a’ +C

Ina

Icosxdx=sinX+C Isinxdx=—cosx+C
j —dx = I(1+tan x)dx =tanx +C
cos” X

.[ _12 dx=I(1+cot2x)dX=—cotx+C
sin” x

19



Chuyén dé: Co hoc chit diém.

dx . X dx 1 X
I =arcsin—+C I > =—arctan—+C
a’—x° a

32+X a a

L.10.2. Tich phin
a. Dinh nghia

Cho f(x) 12 ham s lién tuc trén doan [a;b]. Gia str F(x) 1a mot nguyén
ham cua f(x) trén doan [a;b]. Hiéu sé F(b) — F(a) dugc goi 1a tich phan tir a dén b

(hay 1a tich phan xac dinh trén doan [a;b] ctia ham s f(x)), ki hiéu 14

b
[fxdx

® =F(b)—F(a)

b
Vay : [f(x)dx = F(x)
b 4 ?
Ta goi j la dau tich phan, a la can dudi, b la can trén, f(x)dx la biéu thuc

dudi dau tich phan, f(x) la ham duwéi dau tich phan.

b. Cdc tinh chat ciia tich phdn

b b
[Kf(x)dx =k [ f(x)dx v6i k 1a hing s

b b b
[IF () £ g(0ldx = [ £(x)dx + [ g(x)dx

j-f(x)dx = jf(x)dx + j:f(x)dx

c. Phwong phap tinh tich phan
- Phuong phéap ddi bién s6
+ Phuong phdp déi bién sé dang 1

b
Cho ham sé f(x) lién tuc trén doan [a ; b]. Pé tinh tich phan jf (x)dx ta thuc

hién cac budc sau:
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Chuyén dé: Co hoc chit diém.

Buwoce 1 : DBat x =u(t) va tinh dx = u’(t)dt
Buorc 2 :

Pbicin: x=a=t=a x=b=t=p
b p B
Buéc 3: Tinh [ f(x)dx = [f(u(t)u'(tdt = [g(t)dt
- Phwong phdp doi bién sé dang 2 :
b
Pé tinh tich phénJ.f (u(x)u'(x)dx ta thyc hién cac budce sau:

Buwoce 1: Bt t = u(x) va tinh dt = u’(x)dx
Buwéde 2: Dbican: x=a=t=u(a)=a

x=b=>t=u(b)=
b p
Buwde 3: Tinh [f(u(x)u'(x)dx = [f(t)dt

d. Phwong phdp tich phan timg phan

Néu u = u(x) va v = v(x) c6 dao ham lién tuc trén doan [a ; b] thi

J-u(x) Vv(x)dx = u(x)v(x) g — _[u'(x)v(x)dx

Hay : iuv‘dx =uv|’ —j.u'vdx

e. Mot s6 truong hop tich phén thuong gap

Néu ham s6 dudi ddu tich phan c6 chira can dang:
< . . T T
Va?—x’, dat x =|alsint;véi te [_5;5]

Hoac: X=|a|cost; Vol t €[0;7]

a
vx®—a’ , dat x=|,—|;V('fi te[-ﬁ;ﬁ]\{O}
sint 22
- ol n
Hoac: x=——; v61 te[0;n]\{—}
cost 2

m, dat x =|a|tant; véi te (-g;g)
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Chuyén dé: Co hoc chit diém.

Hoac x=|a|cott; voi te (0;m)

hodc —
a’+x° a +x

dat x =atant; vOl te (-E;E)
22

- Néu tich phan cac ham s c6 dang: P(x)sinax; P(x)cosax; P(x)e™, trong d6 P(x) la
mot da thirc thi sir dung tich phan timg phan

biat : u=P(x),

dv = sinaxdx; cosax dx; e™dx

- Néu tich phan ham sb c6 dang P(x)Inx

bat : u=Inx

dv = P(x)dx
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Chuyén dé: Co hoc chit diém.

II. Li thuyét vét i (ap dung cho Chuyén dé).
IL1. P§ doi
Trong khoang thoi gian At =t, - t; chit diém da doi vi tri

tir M; dén M,. Véc to MM, goi 1a véc to do doi cua chat diém il
trong khoang thoi gian noi trén. it MM,
I1.2. Pd doi trong chuyén dong thang

- Néu chon truc Ox trung v6i dudng thang quy dao thi x
véc to 4o doi c6 phuong tring véi truc dy. Gia tri dai s6 cua ~ MMZ(XZ)
véc to do doi m béng AX=X,-X, . X1, X 12 toa dJ cua Moy ’

diém M, , M, trén truc Ox.

IL3. Vén tdc trung binh

V.= MM, _ MM,
CTUAt

- V—ﬂ; c¢6 phuong chiéu tring véi véc to do doi MM,
- Van tdc trung binh

_X, X _Ax
t,—t, At

Vib

Pon vi cia van tdc trung binh 1a m/s hoac km/h.
Véc to van tde tire thoi tai thoi diém t 14 thuong sd cua vée to dd doi MM' va
khoang thoi gian At rat nho dé thuc hién do doi d6 v=MM/At.

- Cong thirc v=Ax/At. Van tdc tirc thoi v tai thoi diém t dic trung cho
chiéu va do nhanh cham cuta chuyén dong tai thoi diém do.

- Do 16n clia van tdc tire thoi bang toe do tire thoi [v|=|Ax|/At=AS/At
I1.4. Chuyén dong thing déu

- Cong thuc

Ax  xX-X,
V=——2=
At

=Const - x=x,+Vt
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Chuyén dé: Co hoc chit diém.
- Cong thic x=x,+vt

goi 14 phuong trinh chuyén dong ctia chuyén dong thang déu.

IL5. Tinh twong ddi ciia chuyén dong. Cong thirc cdng van toc

- Tathidy AB' = AA' + A'B'
Chia hai vé cho At ta duoc

AB'_AA'+A'B'_A'B'+AA'
At At At At At

_— — —

< V3=V, +V23

I1.6. Gia téc trong chuyén dong thing
X¢ét mot vat chuyén dong th'fmg, tai cac thoi diém t, , t, vat c6 van tdc v, , v,.
Trong khodng thot gian At=t,—t, véc to van tdc da bién d6i mot luong Av=v, —v,

R —

. Thuong sb %zu goi 1a gia tdc trung binh trong khoang thoi gian At, ky

2 1
hiéu la a,,

VomVy Av

a,.,. = .
Tt At

Gia trj dai s6 cua gia toc cho ta biét 46 16n va chiéu cua véc to gia tde trung
binh.

. \ 2
Pon vi cua ay, 1a m/s

- Néu At rat nho thi thuong sb E/ At duge goi 1a véc to gia toc tire thoi

- Av

a="V V2 Y (khi At rat nho)
At t,—t,
v,—=Vv, Av . x ,

a=——L=— (khi At rat nho)
t,—t, At

© . ~ \ 2
Pon vi cta a cling 1a m/s”.
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Chuyén dé: Co hoc chit diém.
IL.7. Phwong trinh chuyén ddng thing bién doi déu
X=X,+V ‘[Jrlat2
0 0 2

- Trong chuyén dong thang nhanh dan déu:

Av cung huéng véi v&v, — a cung huéng véi v&v, viy gia toc a
cung dau véi van téc v va v, va a khong doi
- Trong chuyén dong thang nhanh dan déu:

Gia toc a trai dau voi van toc v va v, va a khong doi.

I1.8. Vén tdc, gia toc trong huyén dong cong
I1.8.1. Vin toc

- Gia st ¢ thoi diém t; vat ¢ vi tri M; xac dinh bo1 ban
14

kinh véc to 1, ¢ thoi diém t, > t; n6 ¢ vi tri M, xdc dinh 5,

P—
r; r;

o o
, .. — A . A LA
khoang thoi gian At=1t, -t;. v, = Zi la véc to van toc

boi ban kinh véc to r, . MM, = Ar 1a véc to d6 doi trong

trung binh trong khoang thoi gian At dang xét.

—_

A A e . Ar
- Van toc tirc thot v = lim —
At—0 At

Khi At — 0 M, tién dén trung v6i M, ddy cung M;M, tr& thanh tiép tuyén
v6i duong cong tai diém M;. Vay van tdc tirc thoi c6 phuong tiép tuyén véi duong

. A . - re 1oeA X an A 12 . As
cong tai M. Chi€u cua véc to v trung voi chiéu chuyén dong. BJ I6n v = lim "
At—0 At

vikhi At > 0 ‘Kr‘ trung voi quang duong di As.

I1.8.2. Gia téc trong chuyén dong cong
- Gié str & thoi diém t, vat c¢o vi tri M; va van tdc v,. & thoi diém t, sau d6 né cod
vi tri M, va van tdc v,. Trong khoang thoi gian At =1, - t; d0 bién thién van tdc

cuavatla Av=v,—v,
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Chuyén dé: Co hoc chit diém.

. LA \ . N .— A
- Gia toc trung binh trong khoang thoi gian Atla a, = XZ
. A ’ e P r A ~ N . E a’
- Gia toc tlrc thoi tai diém dang xét trén quy dao la a = lim — = —
At—0 At dt

- C6 thé phan tich gia toc tirc thoi a ra hai thanh phan a, theo phuong tiép
tuyén goi 1a gia tdc tiép tuyén, a vudng goc voi tiép tuyén goi 1a gia tdc phap

tuyen. a = a, + a,

a, dac trung cho sy thay do1 vé d¢ 16n cua véc to van toc.

Po 16m a, = lim &Y = 3= gn(¢).
At—0 At dt

Luuy AV¢|AV| Vi AVv=v,-v;con Av =v,—V,

i dic trung cho su thay d6i vé phuong cua véc to van tc.

2
A 14 v < 1N 1z ; ; , 5 \ © g0 R
D) 16n a,=—, r goi la ban kinh chinh khuc cua duong cong tai diém
r

dang xét.

D¢ 16n clia gia toc toan phan a = \/a’ +a’

I1.9. HE toa d¢ Descartes
I1.9.1. So lwoc vé hé toa dé hai chiéu Descartes

Hai tryc vudng goc x'Ox va y'Oy ma trén d6 da chon 2 vecto don vi i, jsao
cho d6 dai cua 2 vector nay bang nhau

Gbc toa do 1a (0,0)

Hé toa d6 Descartes v4i bon gbc phﬁn tu. Cac mili tén & hai dau ctia mdi truc

nham minh hoa rang cac truc nay trai dai vo tan theo hudéng cua miii tén.

11.9.2.Ung dung
Hé toa d0 trong mit phang (2 chiéu) tmg dung trong toan hoc, vat 1y, ... khao
sat cac tinh chat chuyén dong cua cac vat ,thé hién sy thay ddi gia tri cia mot dai

lwong nao dé hay dic trung cho mot dai luong bat ky ... Vi du: V& d6 thi thé hién
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Chuyén dé: Co hoc chit diém.

quing duong ma vat di dugc trong khoang thoi gian t trong chuyén dong dua vao
phuong trinh moi quan h¢, tir d6 khi nhin vao dd thi thé hién mdi quan h¢ gitra van
tdc va thoi gian thi ta s& co thé nhan biét day 1a loai chuyén dong gi ,... Hay khi ta
c6 phuong trinh qui dao ctia mot vt 1a x> +y® =a (a= hang sd ) thi ta c6 thé két
luan qui dao chuyén dong cua né 1a déu; hodc ciing c6 thé dung dd thi Oxy dé xac
dinh dién tich giéi han béi mot duong cho trude , vi du nhu tim dién tich dugce gidi

hanboi:y=-x+2va(x-1)+y' =1

I1. 10. HE toa do trong khong gian.
I1.10.1. Hé toa dé ba chiéu Descartes

a. So luoc vé hé toa do ba chiéu Descartes

Trong hé toa dd Descartes, ba truc Ox, Oy,
. Z| o,
Oz vudng goéc voi nhau. A
. . o M,
- Vector OA =r c0 thé bi€u dién: ! v
OA =xi+yj+zk oA L
| z 1 |
SN — - ~ v 0 NS
Hay r:OA:Xex +yey +Zez : /. e : //y
e v

Véi x, y, z 1 cac thanh phan cua vector r X
trén ba truc tuong ung;

1, j, k la cac vector don vi. Hay con goi 1a ey, ey, e,

Viay co thé biéu dién vector r dang ;(x,y, zZ)

b. Ung dung

Céc hé toa do hau hét déu duoc ap dung dé giai cac bai tap vé dién tich, tich
phan trong toan hoc cling nhu giai toan vat ly. Ngoai ra h¢ toa do trong khong gian
3 chiéu) ung dung rat nhiéu trong cudc séng,nhu: trong kién trac, thé hién toa do
mdt vat trong khong gian,.... Nén trong phan (mg dung cta hé toa do, ching toi sé
tap trung dé cap cac ndi dung lién quan dén chuyén dong cuia mot vat theo cac dai
lwong quan tAm, ching han nhu vén tdc.

Do dich chuyén vi phén cua chét diém:
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Chuyén dé: Co hoc chit diém.

ds = dxex +dyey + dze,

dt dt dt dt

Goi v, ,v,,v, la thanh phan cua v trén cac truc toa do:

V=V.ex+V,ey+V,e;

dx
VvV, =—=X

dt

A dy
Vay, v, =—2=y'
Y, 1 Vy dt y
dz
V,=—=12

dt

Chat diém chuyén dong bat ki trong khong gian co thé xem dong thoi tham

gia ba chuyén dong thiang trén ba truc toa d6 Décac vdi cac van tdc twong tng

A\

A\

X2'y2 7 z*

D6 16n vecto van toc: v=,/v; +V; + V.

I1.10.2. Toa dj ciu

a. So luoc vé toa do cau

Cho mdt hé toa do Descartes vudong goc Oxyz.

Toa d6 cau cia diém M trong khong gian 13 bd ba sé (r,0,¢) xac dinh nhu

sau:

r>0 1a khoang cach tir diém M dén gbc toa 46 O

0<0<n la goc (Oz,0M)

z

0<p<2rm la goc (Ox,OM)) voi M’ la —
hinh chiéu vudng goc cua diém M xudng mit M i
phang Oxy 0 4 ey

Goi e, o, ¢, 13 cac vector don vi trong 0y y
hé toa do cau, voi: ? H

e 12 vecto don vi doc theo truc T X
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Chuyén dé: Co hoc chit diém.

eo 1a vector don vi nam trong mit phang kinh tuyén di qua A va vudng goc
Vi ¢, c6 chiéu theo chiéu tang cua .

e, 1 vector don vi dugc dinh nghia nhu trong hé toa do tru.
Vay vector ban kinh ctia diém M c6 dang: r =re;

- Mbi lién hé gifta ba toa do cau vdi ba toa do Descartes:

OM =M, e: +Mgeo + M, eq

r=yx’+y’ +7°

z

X =rsinOcosp

y =1sinBsin@ 0= arccosﬁ
X"+y +2z
z=rcos M
(p=a1rc‘[amZ
X

Chil y:
Céc toa d6 dia li (vi 6 va kinh do) déu duoc
suy ra tur cac toa do cau:

(Oz): truc cuc Nam — cuc Bic;

(Ox): truc cat xich dao va kinh tuyén

Greenwitch;

Kinh d¢: toa do ¢ dugc xac dinh trong
khoang gitta -180° dén +180°;

Vido A h=(90" - 0);

¢, : duong thang dimg tai mot chd (hudng 1én cao);

¢, : hudng vé phia Nam;
¢, huéng vé phia Dong.
b. Ung dung :
Do dich chuyén vi phén cua chét diém: ds = dre: + rd0es + rsin Oe,

Tu do {,:E = g_ér +r@59 +1rsin9d—é(p
dt dt dt dt

Goi vy, vy, V,, la thanh phan cta v trong h¢ toa do cau: v=v er+vyeo +v, e
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Chuyén dé: Co hoc chit diém.

dr .
V,=—=T
dt
do .
Vay, <v,=r— =10
dy 0 dt
. ~do A
v_=rsin0— =rsin0
¢ dt ?

Tur tinh tryc giao cua hé toa do cau, suy ra do 16n vector van toc:

v= V2 VRV =i+ (10) + (rsin09)°

11.10.3. Toa dj tru
a. So luoc vé toa dé tru :
Xét hé toa do Descartes vuong goc Oxyz
Toa d0 tru cua diém M 1a bo ba sb (r,9,z) xac
dinh nhu sau: N
r>0 la khoang cach tir gbc toa d6 O dén

hinh chiéu vuong gbéc M’ cia M xudng mat

phang Oxy

0<@<2n 1a gbc (Ox,0M) H

z la cao do cua diém M

Goi e, eq, €, 1a cac vector don vi trong h¢ toa do tru, vector ban kinh OM

cua chat diém c6 thé dugc viét dudi dang:
OM =re; + ze;

M&i lién hé gitra ba toa do tru véi ba toa do Descartes vuong goc:

r=+x>+y>
y

X =r1sinQ

y =T1COSQ Q= arctan >
X

z=7

Z=7Z

b. Ung dung :

Do dich chuyén vi phén cua chét diém: ds = dre, + rdge, + dze,
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Chuyén dé: Co hoc chit diém.

Tirdo v=38 2 &g, 4. 90g 920
TR

Goi vy, vy, V, la thanh phén cua v trong hé toa do tru: v=v, e +v, ey +v,e:

dr .
v, =—=1
dt
Viy, V‘P:C(li_(f:r(p
dz .
V,=—=12
dt

Tur tinh tryc giao cua hé toa do try, suy ra do 16n vector van toc:

V= \/Vf +Vi +V2 = \/fz +(r9)* +(2)°

11.10.4. H¢ toa do cuc
a. So luwpc vé hé toa do cuc
Vi hé toa do cuc vi tri cia mot diém trong mat phéng dugc xac dinh thong
qua hai thong sd (r, @) trong d6 r 1a khoang cach tir géc O toi vi tri cua vat, o 1a
gdc hop bai véc to r va truc gde (hinh 1), gia trj cta ¢ trong doan [0; 2x].
y

O X X O 1 X
Hinh 1. Hé toa do cuc

Trong hé toa d0 Descartes véc to don vi theo

>

truc Ox va Oy lan lugt 1a i va j khi dé van téc cua
vat duge viet v=v,i+v,j vagiatoc a=ai+a j. D¢

xac dinh van toc va gia tdc cua vat trong hé toa do cuc

theo hai toa do r va ¢ ta cling phai xac dinh hai véc to Y

Hinh 2: Cdc véc to don vi
trong hé toa do cuc

don vi r va ¢ (hinh 2).
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Moi qua h¢ gifra toa d§ Descartes va toa do cuc:

X = IcosQ
y =rsin@

2 2 2 2
(8] (3-8 (] o
dt dt dt dt

Trong h¢ Descartes: r=xi+yj, chuyén qua toa do cuc ta co:

r=xi+ y} = rcoscpf+ rsin(pj = hrf = % = coscpf+ sin (p}
Vi h, 1a hé s6 Lame duoc x4c dinh boi:

2 2
h? =(Z—Xj +(%J =cos’@+sin*@p=1—-h =1
r

Suy ra véc to don vi: r =cos @i +sinQj

Ao ge g LN r. ~  Or s =
Tuong tu d6i véi véc to don vi ¢ ta co: h(Pr—a—(P——rsm(p1+rCOS(p_]

2 2
Trong do hfp =[2—Xj +[?] =r’sin®@+r’cos’ p=r’ —h, =t
¢ ¢

Do d6, véc to don vi : (?) = —sin Qi + cos Q]

b. Ung dung

- Van toc

- A o~ dr d(rr) .~ dr
Vo1 r=rr - vantéc v=—= ( ):rr+r—
dt dt dt

A

Mat khac r = cos i +sin@j — % = —(sin Qi + pcos Q] = (])(T) —=v= f;+r('p(T)

- Gia toc

do

- dv_ d@Er+ro9) . do
dt

Giatdc a=— ——fr+f£+f'A+r"A+r'
dt dt gt | PeTIRPTI®

A~

e O .7 B d(p . T, . LN
Voi (p=—SlIl(p1+COS(p]—>E=—(pCOS(p1—(psm(pJ=—(pI'

A ~

- A , , dr _.d \ - R , , .
Thay biéu thue cua m va d_(tp vao bi€u thirc cua a ta co:
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A ~

do _
dt

- A

.. .dr LoD WD . SLL D oD LD .o .. 2N .. R
a=rr+ra+r(p(p+r(p(p+r(p I+ 1QQ + 1O+ 1@ — 101 = (f — 19" )1 + (P + 21Q) P

Vay trong h¢ toa do cuc hai thanh phén cua véc to gia tbe la:

a, =r- r(i)2
{a(p =r{+ 21}
c. Phuong trinh dong luc hoc
F =ma, =m(i —1§°)
F, =ma = m(r§ - 2i¢)

Néu quy dao cta hanh tinh 1a quy dao tron thi =0; =0 va F, = 0 & 1~ 2i¢ = 0

I1.11. Nhan xét

1. Tuy theo tinh chit cua chuyén dong, ta co thé chon hé toa dg thich hop dé
md ta chuyén dong. Thong thuong, néu chat diém chuyén dong theo mot duong
théng ta chon hé toa do Descartes, néu chat diém chuyén dong quanh mét truc ta
chonhé toa do tru, con néu chat diém chuyén dong quanh 1 tam ta chon hé toa do
cau.

2. Trudng hop chit diém chuyén dong trong mot mit phang ta thudng xét
trong mat phéng z = 0. Khi d6 h¢ toa do Descartes c6 hai toa dd x va y, con cac hé
toadd tru va cau suy bién thanh hé toa dd cuc, tirc hé co hai toa d6 1a r va 0.

3. Céc hé toa do Descartes, tru va cau déu la cac hé toa do truc giao. Cac

vector don vi doc theo cac truc déu vudng gdc véi nhau tirng déi mot.

I1.12. Chuyén ddng tron déu chuyén dong tron déu
IL.12.1. Vin téc dai

A A

=T ro
At At

I1.12.2. Chu ki va tdn sé ciia chuyén djng tron déu

V=r® :ﬂ - o):2 =27f
T T
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Chuyén dé: Co hoc chit diém.

I1.12.3. Gia téc trong chuyén djng tron déu.

—

. J4 e E {/—'—V A TN , I rent
- Giatoc a=—=—2—1 vay a cung hudng vdi Av
th—t
T AQ T — X £ N , e T s T , N A
oc:E—T - oczE — Av tién dén vudng goc voi v,, tic la Av hudng vao tdm
duodng tron.
- Két luan:

Trong chuyén dong tron déu a ludn hudéng vé tim duong tron nén goi la

vécto gia toc hudng tam.

—_—

oY
- Cong thuc a, = |aht =—

= khi At—0
At

MM, AB PN MM, :|B|

M0 BO r v
VAt a, At v’
=TT, ==t
r v r

I1.13. Chuyén ddng tron khong déu

- Téc do dai (tirc thoi) v = % khi At =0

- Téc do gbe (tirc thoi) o= % khi At > 0

- Cong thuc lién hé As=RAp - v=0R.
- Do chuyén dong tron khong déu nén v thay doi ca vé hudng va do 1on. Dé
dic trung cho su thay doi nay @ s& bao gdm hai thanh phén:

a_ la gia toc phép tuyén ddc trung cho sy bién doi vé hudng cua v,

a, lagia tdc tiép tuyén dac trung cho su thay d6i vé do 16n cua v,

at:%khiAtao
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Chuyén dé: Co hoc chit diém.

- Téc d0 goc o ciing thay doi, dai luong dic trung cho sy bién thién cua o

1a gia toc goc
=29 hiAt - 0.
At

Mit khic o= - A=Y,y A0 _ AV _ 3
R R At RAt R

hay a, =y.R

- Chuyén dong tron bién ddi déu co gia toc goc y khong dbi khi do

Ao 00—,
At t

Y —>0=0,+7.t

(Cong thirc nay tuong tu voi cong thirc v = v, + a.t)

I1.14. Dinh luat II Niu-ton
I1.14.1. Cong thirc

I1.14.2. Giéi thiéu vé nguyén li djc ldp ciia tic dung.

—_—

4=

E -~ B - - - -

—,..,a,=— > a=a +a,+..+a,
m m

- E+E+.+F _FE,

o a=-1"12 n _thl

m m

I1.14.3. Gi6i thiéu vé phwong trinh hinh chiéu (dai sé)
Theo truc Ox
ma, =F+ Fy) +.. +F,, ma,..

Tuong tu theo cac truc Oy, Oz.

I1.14.4. Piéu ki¢n cin bang ciia mét chit diém

F=Y =0
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Chuyén dé: Co hoc chit diém.
I1.15. Lwe ma sat nghi

- Luc ma sat nghi xuét hién khi ¢ ngoai luc tdc dung 1én vat. Ngoai luc nay
¢ xu huéng 1am cho vat chuyén dong nhung chua du thing luc ma sat.

- Gia cia Fue nam trong mit tiép xdc.

Fuusn nguoc chiéu véi ngoai lyc.

Fmsn CAN bﬁng véi F o F,, =F.

Néu ngoai luc F khong song song véi mit tiép xtc thi F__ =F,,.

- Ghi nhén:

Fu 12 gia tri max cua luc F,
Vay F_ <F,=p. N v&i p, 1a hé sé ma sat nghi co tri s6 phu thudc vao cip

vat ligu tiép xuc.

I1.16. Lwe ma sat trugt
- Luc ma sat tac dung 1én mdt vat luén cung phuong va nguoc chiéu véi van
tdc trong dbi cua vat dy.
F.«=n N
voi p, la he s6 ma sat trugt co gia tri khong phu thudc di¢n tich mat tiép xuc

ma phu thudc vao tinh chat cua mat tiép xtc.

Non ma sat:

Gia st R 1a hop luc cta cac luc tdc dung 1én vat (khong ké %

F
lwc ma sat). Ta phén tich R ra hai thanh phan N va F. Piéu kién /a F\\
TR

dé vat dimg yén l1a N

F<Fu=kN — gztg[} <p=tgo.. Néu v& hinh nén co tryc 1a phap tuyén va nira

goc & dinh 13 « x4c dinh boi tga = p goi 12 ndn ma sat ta cd qui tic sau : Vat s&
dung yén néu hop luc R tac dung 1én vat (khong ké luc ma sat) nim trong nén ma

sat. Néu R nam trén hodc ngoai nén ma sat vat s€ chuyén dong.
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I1.17. Luc cdn ciia moi truong
- Chét 16ng va chat khi khong c6 luc ma sat nghi.
- Khi vat ran chuyén dong trong chat lvu s& xuét hién lyc can ctia mdi trudng :
* Ti 1& v6i tiét dién can S - 1a tiét dién 16n nhét cta vat vudng goc véi
phuong chuyén dong.
* Ti 16 v6i van toc trong d6i v néu v nho, ti 18 véi v2 néu v 16n.
F=kvS hoic F=k,v’S; hésbk phu thudc ban chat moi truong, tinh

chat bé mat cua vat va hinh dang cua vat.

I1.18. Chuyén déng ciia vat bi ném xién
- Mot vat dugc ném di tir mat dat voi van toc ban dau v, hop véi phuong

ngang mot goc bang o. Tim phuong trinh quy dao cua vat, tinh do cao cuc dai,

tinh thoi gian chuyén dong, tinh tim xa, tinh van tdc cta vt

lac cham dat. y

a. Chon hé truc xoy, phan tich chuyén dong cta vat ra hai Vay

thanh phan theo ox va oy ta o :

0

+Toad€)band?1ux0=0;yo=0

+ Van tdc ban dau v, = v cosa ; Voy = Vo Sina

+ Téc dung 1én vat trong qua trinh chuyén dong chi c6 trong luc P nén gia

. i o .- F P -
toc cua chuyén dongla a=—=—=g.
m m

Gia tdc cta hai chuyén dong thanh phan a, =0 ; ay=-g.

- Phuong trinh cta hai chuyén dong thanh phén la

X = (Vg cosa )t (1); Vx = V(o COSa
y = (Vo sina, )t - ;gt2 2); Vy = Vg sino - gt

- Rat t tr phuong trinh 1 thay vao 2 ta dugc phuong trinh quy dao cta vat

g X2

=V, t - @£ @@
y=Volga 2(Vocosoc)2

d6 1a phuong trinh ctia mot parabol quay bé 16m xudng duéi va di qua gdc toa do.

b. BJ cao cuc dai cua vat 1a tung d¢ dinh parabol
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Chuyén dé: Co hoc chit diém.

4a 2g
Hoic c6 thé tinh theo phuong trinh Vtyz - V0y2 =2ah o [-(vo sina)*] = 2(- g)hmax
c. Khi vt roi dén dat n6 co toa dd y =0 — t; =0 ung véi liic ném,
t, = 2V,Sina 1a thoi gian chuyén dong.
g

d. Tuong tu cho yg = 0 ta tinh dugc x; =0 1a toa do cua diém ném vat,

_ vpsin2a
g

X, la tam xa cua vat.

e. Thay t, thay vao phuong trinh v, ta dugc

— : — — 2 2 _
Vy =-VpSlna =-Voy > VB = 1’VX+VY—V0

I1.19. Luwc hwong tim
Khi mdt vat chuyén dong tron déu thi hop luc cta cac luc tdc dung 1én vat la

luc hudng tam.

- B 16n cua lyc hudng tam la

2
- —mY —ma?
F,=ma, =m—=moTr

11.20. Hé quy chiéu khong quan tinh.
Khi xét mot vt chuyén dong trong mot hé quy chiéu dang chuyén dong voi
gia tdc a thi vat chiu thém tac dung cta cua mot lyc quan tinh

Fq:—ma

Véi a 1a gia tbc cua hé quy chiéu.
Lwc quan tinh li tdm
- Trong hé quy chiéu mat dat vat chuyén dong tron déu véi gia toc a=an .
- Trong hé quy chiéu gan véi chuyén dong tron déu dé thi vat chiu tac dung

cua luc quan tinh li tam.
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Chuyén dé: Co hoc chit diém.

2
v
F, =m—=mao’r

I1.21. Pong lwong cia vét chuyén dong
11.21.1. Khdi niém dong luong
- Xét bai toan hai bi va cham trén thanh nhén nim ngang, gia tbc ma hai vét

thu dugc trong va cham 1a :

— v,'-v, — v,'-v, , e -
a,=——71; a,=—2—2 trong d6 At la thoi gian va cham.
oAt T A

- Theo dinh ludt 3 Niu ton cip luc tuong tic giira ching 13 cip luc truc dbi. Ta co

— — — —
SR — — — v, '—v v,'—v
E,=-F, & ma=—m,a, <> m-—+—>~>=-m,—+—2

At At

©myv,'-myv,=—(m,v,'-m,v,)
bong luong P ctia mot vat 1a dai luong do bang tich s6 gitra khoi Tugng m
voi van toc v cia vatay P =mv.

Pon vi cia dong luong 1a kg.m/s.

11.21.2. Dang khac cua dinh ludt 2 Niu ton. Xung luwong cua luc
- Dang quen thudc ctua dinh luat 2 Niu ton F=ma (1).

- Theo dinh nghia gia tde 5:%

Mit khac do P=mv nén bién thién cta dong luong AP=mAv.

Vay F:m%:% —> AP=FAt(2).

Pai lugng FAt goi 1a xung luong cia luc, ta ¢ cach phat biéu nhu sau : o

bién thién dong lwong cua vat trong thoi gian At bang xung luong cua luc tac
dung 1én vat trong thoi gian ay.
+ Phuong trinh (2) tong quat hon phuong trinh (1). Trong co hoc ¢ dién vén tdc
ctia vat rat nho so vdi van tdc anh sang, khéi luong cua vat 1a héng s6. Néu van tdc
clia vat rat 1on thi phuong trinh (1) khong con ding nhung phuong trinh (2) thi van
dang.
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Chuyén dé: Co hoc chit diém.

11.21.3. Dinh ludt bdo toan dong luwong
a. He vat
- Hé vat 1a tap hop hai hay nhiéu vat c¢6 lién hé véi nhau.
- Lyc tuong tac gitra cac vat trong hé goi la ndi luc, lyc do vat ngoai hé tac dung
1én vatt\ trong hé goi l1a ngoai luc.
- H¢ kin 1a hé khong c6 céac ngoai luc tac dung.
b. Pinh luat
- Xét mot hé : hai luc F,; & Fy, 1a cac ndi luc, F; & F, 1a cac ngoai luc. Ta co

%%‘“T@At s AP+ AP, =(F +E)At do Fy +F, =0.

Ap,=(F, +F,) At

Nhan xét :

Téng do bién thién dong luong cua cac vat trong thdi gian At bing xung
lugng cua cac ngoai lyc tdc dung 1é€n hé trong khoang thoi gian do.
- Néu h¢ vat 1a hé kin thi F, = F, = 0 —AP,+ AP, =0.
Ta ¢6 dinh luat :

Téng dong lugng cua mot hé kin dugc bao toan.
I71+ITZ+... =C* hay 171+I72:1T'+E'

c. Mot so truong hop ddac biét

- Néu ngoai lyc tac dung la rat nhé so véi ndi luc thi ta ¢6 thé bo qua vai tro
cua ngoai luc va coi d6 1a hé kin.

- Néu hé khong phai 1a h¢ kin, nhung ngoai luc tdc dung chi c6 theo mdt

phuong Oz ching han thi dong luong theo hai phuong Ox, Oy van dugc bao toan.
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Chuyén dé: Co hoc chit diém.

PHAN III: BAI TAP

DANG 1: MOT SO BAI TAP PONG HQC CHAT PIEM.
Bai 1: Hai vat 1 va 2 chuyén dong voi véan téc khong d6i ‘1

trén hai duong thang vudng gbéc véi nhau cho véi toec do -
tuong ung v, = 30m/s , v, = 20m/s (Hinh v&). Tai thoi diém

ban dau, hai vat xuat phat cung ltic. Tai thoi diém khoang

cach gitra hai vat nho nhat thi vat 1 cach giao diém (ctua quy
dao chuyén dong cua hai vat ) mot doan S; = 500m, hoi lac nay vat 2 cach giao
diém d6 mot doan S, 13 bao nhiéu?
BG:
: A aA . . N y
Goi toa do luc dau cua vat 1 va 2 tdi vi tri giao nhau il
ctia hai quy dao 1a x va y. Sau thoi gian t chuyén dong —

khoang cach gitra ching la:

d=(y—v)+(x—v,t)’ YV o

= \/(VI2 + Vg)t2 =2(v;y+Vv,x)t+ y2 +x°

v,y +V,X

2

d=d. =>t=
m v+ V)

Khi dat duoc khoang cach ngan nhat gitra hai vat thi:

A _V1y+V2X|_ Vz(sz_V1X)|
1 =Y ~Vi'm 22 ‘_ 2, 2 ‘
Vi +V, Vi +V;
Luc nay: =S, =[x — v,
X VIYTVX vy (Vix—v,y)
2 2 T 2 2
Vi +V, Vi +V,
S, =750m.

Bai 2: C6 hai vat 1 va 2 chuyén dong thang déu

voil toc do twong Gng la v, va v,. Tai thotl diém

ban dau, hai vt xuit phat cung lac, vat 2 xuit
phat tir vi tri B, vat 1 xudt phat tir vi tri B (Hinh __g ‘L A
A




Chuyén dé: Co hoc chit diém.

v&). Biét AB = ¢. Tim khoang cach ngan nhét gita chiing trong qua trinh chuyén
dong va thoi gian dat dugc khoang coch do (theo 4,v,,v,,a)?

BG:

Gi4d st sau thot gian t khoang cach gitra hai vat 1a

= d= \/ (/- Vlt)2 + (Vzt)2 =2(L=vt)v,tcosa

z\/(vlz +2V,V, cos oL+ Vv, )t* = 2/(v, +V, cosa)t + 17
d s€ dat gia tri nhé nhét khi tam thirc trong can dat gia tri nho nhét

d=d_ o t= l(v, +v,cosa)

2 2
v," +2v,v,cosa+v,

/v, sina

= dmin = ) 7
\/Vl +2v,v,cosa+V,

Bai 3: Mot xe 6 to xudt phat tur

diém A chuyén dong trén duong A VI; >X
thang Ax v6i van toc khong doi N

vi = 54km/h. Cung luc d6 xe may

xuat phat tai diém B cach A mot B

doan 300m véi van tde khong ddi

v, dé dén gip xe 0 t0. Biét Ax hop v6i AB goc a = 30° (hinh v& 1).

1. Hoi xe may phai chuyén dong theo hudng nao dé khi dén duong Ax thi ding luc
6 to di dén? Tinh thoi gian tir luc hai xe bat ddu chuyén dong dén khi gip nhau.
Biét xe may cO van tdc v, = 36km/h.

2. Hoi xe may chuyén dong theo hudng nao v6i van tde nho nhat 1a bao nhiéu dé

gap dugc 6 t6?

BG:
L. A ‘71‘ C R
Gia st hai xe gdp nhau tai C va o -
géc (ABC) = .
p
B
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Chuyén dé: Co hoc chit diém.

Theo dinh 1i ham s0 sin, ta co:

AC BC

sinf3 ~ sina

= sinf = g—g.sina =11 5in30° :%
Va

Giai ra dugc p = 48,59" hodc p = 131,4°

- Khi B = 48,59°
. AC AB
Ta co: — N 5 5 5
sin(48,59") sin(180° —30" —48,59")
= AC ~229,535(m);t = AC ~15,3(s)
Vi
-Khi p=131,4
. AC AB
co. — 0N T o 0 0 0
sin(131,4") sin(180" —30" —131,4")
= AC = 705,5236(m);t = AC ~ 47(s)
Vi
2.

Diéu kién dé xe may gap dugc 6 to la: t, <t;;

BC AC BC BC AC BC sina
<:>—_—;:>v22—cvl;ma = ; = :

. - . 9:> - . ’
v, V, Al sinoo sinf  AC sinf

\ v
=>v,2——2>—1
2.sinf 2

Déu bang xay ra khi: sinp = 1; = B = 90°.

Viy, xe may chuyén dong theo huéng hop voi AB goc 90° va van tdc nho nhat:

v
V(i) = 51 =7,5(m/s).

Bai 4: Mot nguoi dimg & san ga nhin ngang dau toa thir nhit ciia mot doan tau bt
dau chuyén dong nhanh dan déu (van tdc ban dau bang 0). Toa thir nhit vuot qua
nguoi dy sau thoi gian t,. Hoi toa thir n di qua ngudi ay trong thoi gian bao 1au?

Biét cac toa c6 cung chiéu dai l1a S, bo qua khoang noi gitra cac toa.
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Chuyén dé: Co hoc chit diém.
BG:
Toa thir nhat vuot qua ngudi Ay sau thoi gian t;:

at,” 28
S=——=t, =, [—
2 a

n toa dau tién vuot qua ngudi Ay mat thoi gian t,:

n—1 toa dau tién vugt qua ngudi Ay mat thoi gian t

t [2(n—1
(1’1—1)S:anT_1 = tn—l = (n—)S
a

Toa thit n vuot qua nguoi Ay trong thoi gian At :

At=t —t =\/§(Jﬂ—\/n—1).
a
At = (\/_—x/n—l)t1

Bai 5: Mot chat diém chuyén dong tir A dén B cach A mot doan s. Clr chuyén
dong duoc 3 gidy thi chéat diém lai nghi 1 gidy. Trong 3 gidy dau chat diém chuyén

dong voi van tdc V=5 =, Trong cac khoang 3 gidy tiép theo chat diém chuyén
S

dong voi van tde 2v,, 3vo, ... , nv,. Tim tdc dd trung binh cua chit diém trén quang
duong AB trong cac truong hop

a. s=315m;

b. s=325m.
BG:
bat: t, =3(s)

Goi quing duong ma chit diém di duoc sau nt, gidy la s:
S=8,+S, +...+S,
Trong d6 s, 1a quing duong di duoc cua chit diém trong 3 gidy dau tién.
$3,83,...,8, 1 cac quing duong ma chat diém di duoc trong cac khoang 3 gidy ké

tiép.
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Suy ra:
S=v,t, +2v,t, +...+nvyt, = v t,(1+2+...4+n)

_ n(n+1)

S vot, =7,5n(n+1) (m)

=6
a. Khi s=315m = 7,5n(n+1) =315 < {n . (loai gia trin =-7)
n=-—

Thoi gian chuyén dong:
t=nt, +n—-1=23(s)

Téc do trung binh: v = s_315
t 23
v=13,7(m/s).

b. Khi s=325m:
Thoi gian di 315 mot dau 1a 23 giay

Thoi gian di 10 mot cudi 1a :

Téc d6 trung binh:

325

V=
23+0,29+1

v=13,38(m/s)

Bai 6: Mot chat diém chuyén dong cham dan trén mot duong thang voi mot gia
tdc ¢6 do 16n w phu thudc vao van tdc v theo cong thuc w = av , trong d6 a la
mot hé‘mg $6 duong. Tai thoi diém ban dau van tdc cta chéat diém béng Vo.
Hoi quang duong ma chit diém di duoc tir thoi diém ban dau cho dén khi ding
lai va thoi gian di hét quing duong 4y ?
BG:
VE 36 16n: w =a/v

Veé dau ta co:
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W=—a\/;<:>ﬂ=—a\/;c>ﬂ=—adt
dt dt
<:>2«/_=—at+C

Lac t=0, V=V0:>C=2\/V_O:>2\/_=—at+2 v

2
a
= V=V,—a Vo.t+7-t

Khi chat diém dimng lai thi v = 0:

s1=2 (*)

Quing dudng vat di duoc cho dén khi dimg lai:

T ;
S= [ vdt=| (vo—a\/To.t+T-t2)dt
0 0
3
= S= S=£~V§
3a

b. Tir (*) ta ¢ thoi gian di hét quing duong dy: t= Eﬁ .
a

Bai 7: Mot hat chuyén dong theo chiéu dwong cia truc Ox véi van tc v phu
thudc vao toa dg x cua hat theo cong thirc v= av/x (ala hﬁng sb duong). Biét tai
thoi diém ban dau t =0 hat & vi tri ¢6 toa d0 x =0 . Hay xac dinh :

a. Van toc va gia toc cua hat theo thoi gian.

b. Van téc trung binh trong khoang thoi gian tir vi tri c6 toa o x =0 dén vi tri ¢6

toa do x.
BG:
a. Theo dé bai : V:a\/gai—)t(:a\/;
dx
ha — =adt
N

Nguyén ham hai vé : deX:jadtch_:ch
X

Tait=0thix=0nén C=0
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2

Do vay 2&:at:>x=%t2

A A oA d
Van toc cua vat v=0
dt
a2
v=—-ot
2

Gia toc cua vat :

_dx_
dt’
aZ
wW=—
2
A x a’
b. Van toc trung binh \‘/z?:?t
_avx
V=——
2

Bai 8: Mot chat diém chuyén dong cham dan trén quy dao 1a mot cung tron ban

kinh R, sao cho tai mdi diém trén quy dao thi gia toc tiép tuyén va gia tbc phap

tuyén luon cé do 16n bang nhau. Tai thoi diém ban dau t = 0, van tdc cua chat di€ém

la v,. Hay xac dinh:

a. Van tdc cta chat diém theo thoi gian

va theo quang duong di dugc s.

b. Gia tdc toan phan theo van tdc va quing duong di duoc.

BG:

a. Theo dé bai ta co:

dv v
a,=a, >—=—
dt R
dv dt
o ——=— 1
TR (1)
Lay tich phan 2 vé
[odv_pde 1 1t
o v’ R v v, R

47



Chuyén dé: Co hoc chit diém.

Vo
= V=
1+ 0t
R
) »>-Y_9o) (ds=vdt)
v R
Lay tich phan 2 vé phuong trinh (2):
tdv tds vV s
—|—=|= ©-Ih—=—
wV R v, R

b. Gia toc toan phan:
a=a’+a’ = atx/E = an\/z

Gia toc toan phan theo van toc:

2
v

a= —~2
R

Gia tdc toan phan theo quing duodng di duogc:

3

2, R
az € /5

R
Bai 9: Mot con cho chay véi tbc do khong ddi v, dudi theo con tho, con thod chay
doc theo mot duong théng véi tde d6 v,. Con ché ludn huong dén vi tri cta con
tho. Tai thoi diém ban dau ca hai con vat cing ¢ trén mot duong thang vudng goc
voi hudng chay cua thé va cach nhau mot khoang a.
a. Van tdc cua tho va cho phai théa man diéu kién nao thi cho dudi kip tho.

b. Trong diéu kién cho dudi kip tho, tim quing duong ma mdi con di duge cho dén

khi gap nhau R
y

BG: _

9 VZ
- Xét chuyén dong cua con cho:
tan(x:—y'(x):Vzt_y:xy'(x):y—vzt (1) ‘g;

X
ds = v,dt = {/(dx)” + (dy)* = —dx\/1+ y'(x) (2) L .
0 X



Chuyén dé: Co hoc chit diém.

- Pao ham theo x hai vé (1) ta co:

Y0+ XY (0) =y () -V, T = S = xy ') (3)

- Tu (2) va (3) ta co:

ﬁx.y"(x)z 1+y'(x)2 = dy'x) :&d_x

\P) JI+y'(x)? Vi X

- Tai t =0 thi y’(x) = 0 va x = a, ldy tich phan hai vé phuong trinh trén ta cé:

]’ dy'()  _
0 AJI+Y'(X) Vig X vy

= y'(x) +y/1+ y'(x) =(§j

2v, \2
X

= 1+y'(x)’ = (gj - 2@ y'(0)+y'(x)

X
_Vadx

2v,
=y'(x)= (X/a)—“;l = l[(X/a)v? —(X/a)V?j
2(xfa)y 2

X

% | ((x/a)z? —(x/a)_ifjdx

a

U
<
I

2 v, —V,

—= 1n(y'(x)+\/1+y'(x)2)=ﬁ(lnx—lna) =In

g By N -2 -
— 1 Vl Vi Vi 1 Vi Vl vy
= x"' -—a ——a X '—a

V2

o

Cho sé& dudi kip tho néu khi cho x — 0 thi y phai c¢6 gia tri hitu han. Piéu nay chi

5 A V2
xayraneu | 1-—= (>0= v, >v,.

Vi
Quang duong tho chay:
av,v,
s .
2= ¥Yx=0 V12 B Vé
Quang duong tho chay:
S, av;
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Chuyén dé: Co hoc chit diém.

Bai 10: Hai tau A, B cach nhau mot khoang a, dong thoi chuyén dong déu vai
cung d6 16n van toc 1a v, tir hai diém sat véi bo ho thang. Tau A chuyén dong theo
huéng vudng goc véi bo, trong khi tau B luén huéng vé tau A. Sau mét thoi gian
du lau, tau A va tau B chuyén dong trén cung mot dudng thang nhung cach nhau

mot khoang khong d6i 1a d. Tim d.

BG:

- Rd rang 1a tau B khong phai chuyén dong thang. Hinh AT

vé biéu didn vi tri hai tau tai mot thoi diém nao do. Goi \/7

B’ 14 hinh chiéu vudng géc ciia B trén phuong chuyén A L

dong clia tu A. Tai thoi diém d6 ta co: Vip y
Vy=Vg =V B'}-
{VIB = V.COSQ; V;, =V.COSQ

M a @
- X¢ét trén phuong AB, sau thoi gian rat nhd At, khoang cach AB giam mot lugng
la: (vg — v, )At = v(l—cosa)At .
- Xét trén phuong chuyén dong cua tau A: sau thoi gian rat nho At, khoang cach
AB’ tang mot lugng 1a: (v, —v,3)At = v(1—cosa)At .
- Nhu viy ta nhin ra mot diéu la: Khoang cach AB giam di bao nhiéu thi khoang
cach AB’ tang 1én bay nhiéu, tirc 13: AB+ AB' = const
-Bandiutacd: vig=0, Vo =V, Vis =V, Vo4 =0
= AB+AB'=a+0=a.
Khi hai tau ¢ trén duong thang thi: AB=AB'=d > AB+AB'=2d=a—>d=a/2
Bai 11: Mot nguodi chay tor O doc theo truc Ox

vO1 van tdc khong ddi 1a v,. Con ché cua nguoi R \Q X,
nay luc t = 0, tai diém A cach O mot khoang L

(OA L Ox), bét dau chay voi van toc khong doi la |

v, luén huéng vé phia cha (Hinh v& 1). .

1. Tim gia tdc cua cho. 2 V 2‘: A

2. Cho v,> v,. Sau bao lau ché dudi kip chu? yv

3. Cho v, = v; = v. Tim khoang céch gifta cho va chu trong tho1 gian dai.
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Chuyén dé: Co hoc chit diém.

BG:

1. Tim gia toc cua cho:

2
Viv,=const = a, =0 =a, =a, = % (1) (R: Ban kinh chinh khiic)

* Xét trong At rat nho:
- Cho chay dugc cung: AB=S ,=v,.At=Ra

- Nguoi di duge: OD =S = v, At

* Ta co: tana=@=V1'TAt=izoc =S, =La
S, v, R v,
Vi ovi v
Thay (2) vao (1): a, =2 =—2-=-1"2
R (v, L
Vi
V.V
A =8, = le

2. Khi v, > v;: Sau bao 1au ché dudi kip ngudi?
* Tai thoi diém t:

- Ch6 6 C: (x,y): 1, =0C

-Ngudi & N: x,=ON=v,t; ON=r,

*Tach: r,+CN=r <CN=r1 -1,

Tinh dao ham hai vé theo thoi gian:

o) _E &

=v, -V, 3
d dt a0 )
* Chiéu (3) 1én Ox, CN:
- Lén Ox: aeny _ v, —V,.cosf
dt

- Lén CN: % =v,.cosp—v,

dCN) AN _ oo
N

* Khtr B:
P v, dt dt b2

\4
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Chuyén dé: Co hoc chit diém.

& v,d(C,N) +v,d(CN) = (v — v3)dt
* L4y tich phan hai vé, ta duoc:
v.CN+Vv,CN=(v2—=v)t+C, (Cy=hang s6)
* Tim Co: Dya vao diéu kién ban dau t = 0
Lact=0:C=A; C,=N=0O
< v.0+v,L=C;=C,=v,L
Vay: v,.C,N+v,.CN = (v; —v)t+v,L (4)
* Khi cho dudi kip chi: C=C, =N

v,L

2 2
Vo=V

v, 0+v,0=(vi =v3)1+v,L =>1=

3. Khi v, = v, = v. Tim khoang cach cho va chu.

Thay v,=v,=v vao (4): CC(N+CN =L

Sau t1on: C, =C, cho chay trén Ox, khi d6 khodng cach chd va chu la
d=CN

CN+CN=L=2d :d:%

Bai 12: Mot ca nd chuyén dong tir bén A ciia bo song bén ndy sang bd song bén
kia. Song thang va c6 chiéu rong 1a b. Ngudi ta dung hé toa d6 Oxy ma gbc O tai
A, truc Ox vudng gbc vl bo song, cit by dbi dién 6 B, truc Oy hudng doc bo song
theo chiéu nudc chay. Do céu tao ciia dong song, van tc chay u ciia nude tai diém
c6 toa do x phu thudc vao x theo quy luat:

21

b
55 3

u=[(+)=(

Trong d6 u, 12 modt hing sd duong, C(‘)nh(x—g) 12 ham Heaviside cua bién

(x — g) Ham Heaviside cua bién X duoc dinh nghia nhu sau:

h(X)=0khi X <0
h(X) =1 khi X >0
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Chuyén dé: Co hoc chit diém.

1.Gia sur van toc cua ca nd doi voi nudce co do 1on v, khong doi va luén hudng theo

phuong vuong goc vai bo song.

a. Xac dinh phuong trinh quy dao va phac hoa quy dao cua ca no

b. Khi cdp bo bén kia, ca nd cach B mot doan bao nhiéu?

¢. Chirng minh rang gia toc ctia ca nd so vdi bo song phu thudc bac nhat vao v,.

Tai sao gia toc nay lai d6i huéng dot ngdt tai x = b/2

2. Gia st van toc cua ca n6 doi véi nude luon hudng theo hudng vuong gdc voi bo

song nhung c6 do 16n thay doi sao cho ca nd cdp bd bén kia & diém cach B mot

doan ¢ vé phia ha luu theo mot quy dao thang. Lap vén toc clia ca nd theo x

BG:
1.
a. Ta co:
tan(pzlzg:dyzldx
v, dx v,

o

* Khiosx<9thiu=(1+iJu
2 5b

:dy:(l+51)&dxz>y:&x+ Lo x*+C,

b)v \% 10v. b

o (o] (o]

Diéu kién ban dau: y(0)=0nén C,; =0

* Khithsbthiuz(é—iju
2 5 5p)°

:dy:(ﬁ—ij&dxjy:&lox Lo x24C

5 5b)v

o

Do diéu kién lién tuc tai x = b/2 nén:

&E+ u, b_2_6u0 b wu b’
v, 2 10vb 4 5v, 2 10vb 4
6u, u, , ub

=>y= X —

- X
5v 10v b 20v

o

Str dung ham Heaviside, ham y = f(x) trong ca doan 0 < x <bla:

O

——+C,=>C,=—

ub

(o]
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Chuyén dé: Co hoc chit diém.

u b

y=—2X+

v, 10vb 5bv, 5v,

Quy dao cua ca nd la 2 ntra parabol

2
u, U o | WXT uX
20v,

b
}h(x _E)

A

c. Gia toc cua ca no

a =\ +(y")

Voix’=v, nénx’’ =0

y=f(x)=y'=f'(x)x'=y"=f"x).(x)’ =f"(x)v. =a

* Khi 0SX<gthiZ

v, 10vb v, 5Sv.b

o

_6u, u, o u,b
Y75y T T Tovb . 20v,
= vy'= 6uo _ U, X "n_ o
Y S5v, 5v,b Y 5v.b

u u X
>y ="+—"=

b/
" __ uO :>a_
Y 5v,b
a=——"">—-<0
v.b
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Chuyén dé: Co hoc chit diém.

Nhu vy gia tc a ctia cand ludn phu thudc bac nhét vao v,. Nira dong song dau gia
tdc co gid tri dwong, con nira dong song sau gia toc c6 gia tri Am.

Gia tdc cta cand so v6i bd chinh 13 gia tbc ma cand bi dong nude kéo theo khi
chuyén dong ngang dong nudc. Vi van tée ciia dong nudce so véi bd thay dbi bac
nhat theo toa d6 x, & nira dong séng dau theo chiéu x tang thi vén tdc u ting nén
gia téc co gia tri duong. O ntra dong sdng sau, theo chiéu ting cua x, van toc u
giam, do d6 gia toc c6 gia tri 4&m. Do ham sb u = u(x) khéng lién tuc tai diém

x =b/2, do vay gia tri ciia a khong thay d6i lién tuc tai x = b/2 ma thay doi dot ngot
tai do.

2.Ta co:

u c bu ub X 2x 1 b
tanp=—=—=>v=—=v=—"||1+— |-| ——= |h(x—2)
v b C c 5b 5 5 2
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Chuyén dé: Co hoc chit diém.
DANG 2: MOT SO BAI TAP PONG LUC HQC CHAT PIEM.
Bai 1: Mot vat c¢6 khdi luong 3kg chuyén dong duéi tic dung cua hop luc F phu
thudc thot gian trong hé truc toa do Oxyz:
F=[15ti+(3t-12)j+ 6tk |
VOl T,ﬁ,f( 1a cac vecto don vi trén truc Ox, Oy, Oz.
Gia sir diéu kién ban dau: T, =51 +2j—3k, (m)va v, =2i +k (m/s)
Tim su phu thudc cta vi tri va van tdc cua vat theo thoi gian ?

BG:

Gia toc cua vat la:

- _ _ F
F=ma—=a=—
m
Tur do ta co:
aX=£=5t
m (m/s?)
ay:%:t—4 (m/s?)
(m/s?)
az=£=2t2
m
Van tbc cla vat:
t t 5
v, = [adt=[5tdt == +c,
0 0 2
t t 1:2
vy=£aydt=£(t—4)dt=3—4t+c2
t t 2
v, =[a,dt=]26dt =2t +c,
0 0 3

Thoi diém ban dau ta co:

Vo =2 ¢, =2
Voy =0=>14¢, =0

VOZ:]' C3=1

Van tdc caa vat theo thoi gian:
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Chuyén dé: Co hoc chit diém.
2 2 2 2
V:\/VXZ+V2+V222 (2+§t2j N LEH +(%t3+lj
y 2 2 2

V=Vx.;+Vyj+VZk

2
vl 242 il Lot I+ 2¢ 41k
2 2 3

t
X=X0+vadt=5+
0

Hay:

Vi tri cua vat:

O ey = O C—y

t t2 t3
y=yo+[v,dt=2+ [——4tjdt:2+g—2t2
0

2

4

t t
Z=Zo+IV dt=—3+j[1+gt3jdt=—3+t+t—
0 7 3 6

Vay vi tri cua vat phu thudc vao thoi gian nhu sau:
- - = = S5+ t* s | t*) -
r=xi+yj+zk= 5+2t+gt 1+ 2+E_2t j+ _3+t+€ k.

Bai 2: O mép dia nam ngang ban kinh R ¢6 dit mot vat dang dung yén. Pia quay
v6i van toe goc o=t (B 1a gia tbe goc khong d6i). Tai thoi diém nao thi dong tién
s& vang ra khoi dia. Néu hé s6 ma sat truot giita dong tién va dia 1a .
BG:
Tai thoi diém t gia téc phap tuyén cua vat:

a, =o' R=p*’R.
Gia tdc tiép tuyén:

o = dv_RBdt oo
Codt dt

Gia tdc toan phan:

a=ya’+a’ = B'R’t' +p°R’

Luc lam ddng tién chuyén dong tron chénh 13 lyc ma sat nghi.

Ta co:
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Chuyén dé: Co hoc chit diém.

F_ =ma=m/B'R*t" +f°R*> = mPBR /p*t* +1

Vit ¢6 thé nam trén dia néu luc ma sat nghi cuc dai bang luc ma sat truot:

FmsnSFmst
hay  mPBR {p*t*+1 < umg
1 2 2
= t4£F.(§2§2—1) (1)
Lic vat bat diu vang ra thi: E_ =F
1 p'2g2
=t =F-(Rzﬁz -1
1 HZgZ
= t= E RZBZ -1
2 2
Vi t>0 nén Mz_g2_1>0 o M>B—R
RP g
2 2
: R . .. . . .
ay sau ,[—. - voi p>-—— ) vat s€ vang ra khoi dia.
Va é ;‘%Z I (véip>P khoi di
g

Bai 3: Mot vat ¢6 khéi lugng m = 1 kg chuyén dong doc theo mot dudng thing

A - N M reo A A A m N . , ”
trén mat phang ndm ngang vdi van toc ban dau vo= 10 — va chiu tac dung cua luc

S

can F phu thudc vao van tdc v ctia vat theo cong thie F=—kv (voi k=1 kg/s ).

a. Ching minh rang van toc cua vat giam dan theo ham s6 bac nhat cua duong di.

b. Tinh quang dudng ma vat di dugc cho téi khi dung lai.
BG:
a.. Vat chiu tdc dung cta lyc can F=—kv.

Theo dinh luat II Newton ta co:

—kv=ma
= —kv= mﬂ
dt
hay dv =—£dt
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Chuyén dé: Co hoc chit diém.

Nguyén ham hai vé:

£=—£J‘dt+c =S 1nv=—£dt+C
v m m

Lact=0thi v=v,=C=lInyv,

Tt d6 suy ra:

k

v k ——t

In—=-—t => v=v,e™
A m

Quing dudng vt di duogc trong khoang thoi gian tir lic t = 0 dén thoi diém t:

t
S=[ds=[vdt
0
g mv mv S
S=V0.J‘e mdt=—0 . —0¢em
) kK k
g MV MV
k k
k
= v=V,——S *)
m

b. Quang duong vat di dugc cho to1 khi dung lai
S= Ids

Tt (*) vi phén hai vé ta co:

mv,
= S=
k
Bai 4: Cho co hé nhu hinh v&. Hé s6 ma sat giita M va ’T‘

m la p,, gitta M va san 1a p,. Ban dau cac vat dung

yén. Gia tdc trong trudong 1a g. Tim d6 16n cua luc F co
phuong nim ngang

a. Tac dung vao m dé m truot trén M.
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Chuyén dé: Co hoc chit diém.

b. Téc dung vao M dé M truot khoi m.
BG:

a. Khi tac dung luc F vao m.
Ap dung Pinh luat IT Newton cho vat m:

F_Fmsl :mal F_Fmsl
=a =
N, =N, +N,

m

Ap dung Dinh luat IT Newton cho vat M:

}.

e

g

b

jan

=

.

ms3

F

F' -
—_ msl ms?2
= a2 =

F 'msl - FmsZ = MaZ
M

N=N,+N, =P +P,=(m+M)g

DPé m truot trén M thi:

al > a’2 ’ F'mslz Fm51= Mlmg’ F ms2 =u2 (m+M)g
hay:

F-pmg  pmg—p,(m+M)g
m M

m
=F>(y _Mz)(m+M)Mg

Véi diéu kién: a, >0 < F>pmg.

Vay

F> (Hl _Mz)(m‘FM)%g

F>pmg

lps]




Chuyén dé: Co hoc chit diém.

b. Khi tac dung luc Fvio M :
Ap dung Dinh luat I Newton cho vat m:

msl al Imsl MII l1
Nl = Pl =mg m

Ap dung Dinh luat IT Newton cho vat M:
F- Fmsl - FmsZ = Ma2
N=N,+N,=P +P,=(m+M)g

F_Fmsl _Fms2
= 212 = T

Pé M trugt khoi m thd: a, >a,
Fmsl = Fmsl' = Mlmg
Fms2 = l’l'2 (M + m)g

F-F' —F
ha msl ms2 >
Yy M g

o Fommg—p,(m+M)g

>
M wg

S F>+pu)(m+M)g (1)
Diéu kién a, >0
hay F>pmg+p,(m+M)g (2)
Diéu kién (2) bao ham trong diéu kién (1).
Do vay két qué bai toon :

F>(u +p,)(m+M)g .

Bai 5: Mot vat nho dang nam yén trén mit phang nam ngang nhén. Tai thoi diém

t =0 vat do chiu tac dung ctia mét luc c¢d do 16n F phu thude thoi gian F=ft (P 1a

hing s6). Luc F hop v6i mit nghang goc o khong dbi. Gia toc trong truong 1a g.

a. Tinh van toc cua vat ngay lic nd ro1 mat phang ngang.

b. Quéng dudng vat di duoc tir thoi diém t = 0 dén luc vat bt ddu roi mit phang

ngang.

BG:



Chuyén dé: Co hoc chit diém.

Ap dyung Dinh luat IT Newton cho vat:

¥
F+p+N=mi T
Chiéu lén Ox: ~,
1 T
Fcosoo=ma (1) o
Chiéu 1én Oy:
0 X
N+Fsina—-p=0 (2)
N
= N=p-Fsina =mg—ft.sina
Vat ro1 khoi mat ngang khi: N=0
Hay
mg —Bt.sina =0
i AR AL N1 as s 12 mg
Thoit diém vat ro1 khoi mdt phang ngang: t, =—
Bsino
Tu (1): Fcoso = ma
Hay:
=>dv= B.cosa t.dt
m
v to 2
J-d :J«Bcosoc dt o v l.BtO.cosoc
0 , m 2 m
I mg”.cosa
vV=— )
2 B.sin"a
a. Phuong trinh van tdc :
Vzl Bcosoc'tz
2 m
Quang duong vat di duge tr 0 > t:
to 3
Sz.[ds:J‘l. cos o t2dt:lBt0'COSB
y2 m 6 m
mA
1 B(Bsinaj
S=—- cosP
6 m
2.3
S—l > .gS cosf3
6 B .sin” a
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Chuyén dé: Co hoc chit diém.

Bai 6: Mot ca nd chuyén dong trén mit hd véi van tde khong dbi v, . Sau do6 thi tat
dong co, ca nd tiép tuc chuyén dong trén mat hd. Luc can F cia nude ty 1€ voi van
tdc v ciia ca nd theo cong thuc F = -kv, k 13 hing sb. Xac dinh:

a. Thoi gian chuyén dong cta ca nd ké tir luc tat dong co dén khi dung lai.

b. Van tdc theo quing duong di dugc cta ca nd ké tir luc tit dong co va quing
duong tong cong cho dén luc ding lai.

c. Tinh vén tdc trung binh cua ca nd trong khoang thoi gian tir luc tit dong co dén
khi van tdc bang Y2 (véin>1).
n

BG:
Ap dung Dinh luat IT Newton cho ca nd:

FC+§+N:mﬁ:—kV:ma:>—kV:m%
Hay: d—\jz—%dt
dv

—:—Ejdtzﬂnv=—£t+c
v m m

Chon t = 0 14 lic tat may, v=v, = C=Inv,

k
—t

A k
Vay: Inv=——t+lnv,=>v=vye ™
m
a. Pé van toc thuyén bang 0 thi: t — .

b. Quing dudng ca nd di duge tir lac tit may (t = 0) dén thoi diém t

S:jds:jo‘v.dt
t _k mv k
S=|v,-emdt=—2|1-¢
Jv S
k
S:mvo_gv().e nl_mv, m
A\ k k k
VZVO—ES
m

Quing dudng tong cdng cho t6i lac dimg lai:

S, = [ds
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Chuyén dé: Co hoc chit diém.

0
m mv
S, = [ay=""
k; k
0
c. Thoi gian tir ban dau dén luc van toc giam n lan:
k
—t v, k m.Inn
v=vyre™ =—=——t=-Inn=>t=

n m

Quang duong di duoc tir ban dau dén luc van téc giam n lan:

S:_ETdV:%(I_lJZM
k n kn

Bai 7: Mot vat khéi lugng m duoc kéo déu trén mat phang nghiéng goc o bdi luc

F hop v6i mit phang nghiéng mot goc B. Biét vat ludn tiép xuc voi mit phing

nghiéng trong qua trinh chuyén dong. H¢ s6 ma sat gilta vat va mat phéng nghiéng

1a p. PO 16n cua luc F c6 gia tri nho nhét 12 bao nhiéu dé thyc hién dugc viéc nay.

Luc d6 gia tri ciia B bang bao nhiéu? Biét gia toc trong truong 1a g.

BG:

Chon hé truc nhu honh veé.

Ap dyung Dinh luat IT Newton cho vat:
F+Fms+p+N=0

Chiéu 1én Ox:

FcosP—Fms—mgsina =0
Chiéu 1én Oy:
Fsinf—mgcosa+N=0= N = mgcosa —Fsinf3
= F  =pn.N=p(mgcosa —Fsinf)
= Fcosf—p(mgcosa —Fsinf)—mgsina =0

P mg(sina+ucosa).

usinf + cosf3
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Chuyén dé: Co hoc chit diém.

Dé F nho nhit thi pusinp+cosp 16n nhat.

bat:
psinB+cosp=m
Ap dung bit dang thirc Bunhacopxi
wW+1>m’> =>m< \/m
Vay:

_ mg(sino + pcosa)

Pé tim P ta giai phuong trinh:

usinfB+cosB= /u* +1

sin(B+(|))=1:>[3+¢=§
:B:E—(I) vOl cosd = B ; sing = !
2 n’+1 n+1
Ta cu:
T
tanthan(E—d)j:cot(l):u
Vay:

B=arctan.

Bai 8: Trén mat phéng nam ngang, nhan, nguoi ta ¢b dinh mét thanh manh. Mot
vién bi khéi luong m xuyén qua thanh ~

co thé truot khéng ma sat doc theo :

thanh. Nguoi ta bude mét soi chi khong

dan dai L vao vién bi va kéo sao cho dau o

tu do cua sg¢1 chi c6 do 16n van toc v, , phuong van toc trung voi phuong soi chi,
s¢1 chi lu6n ndm trong mat phang thang dung. Hoi phai tac dung mot luc nhu theé
nao vao soi chi ¢ thoi diém nd tao mdt goéc a so voi phuong nam ngang?

BG:
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Chuyén dé: Co hoc chit diém.

A

y

Ta c6: y, =Lsina —yj =Lcosa o
ma: yj, = v,sina
An- o/ — Y0
nen: o =—tanao
L
Dinh luat III Niu ton cho vién bi:
T+ N+Poma,
chiéu 1én Ox

Tcosoo=ma, =mx,

Lai co:
. "l VO SinOL /
V,COSAL=V, —>X, =V, = >
cos” o
Thay o & trén:
I V(2) sin’ o
Xy =——
Lcos’ o
Tu do .
T my, sin” o
4
Lcos" a

66



Chuyén dé: Co hoc chit diém.
Bai 9: M6t vat nho duge ném tir diém A trén mit phiang nghiéng véi van toc v,
hop voi mat phang ngang mot goce B = 60°, biét mit phang nghiéng hop v4i mit
phang ngang goc o =30°. Bo qua sitc can cua khong khi. Gia toc trong truong 1a g.

a. Tinh khoang cach tir diém ném A dén diém ma vat roi trén mat phiang nghiéng
(diém B).

b. Tim goc ¢ hop boi gilta phuong ciia vec to van téc cua vat va phuong nam
ngang ngay khi vat cham mit phing nghiéng va ban kinh quy dao cua vat tai diém
do.

BG:

a.

Chon h¢ tryc Oxy gén O trung vo1 A
va truyc Ox song song v&i phuong ngang
Trong quo trdnh chuyén dong luc toc dung
duy nhat 1a trong luc P.

Theo dinh luat II Newton:

P=ma
Chiéu lén:
Ox: 0=ma, =a, =0
Oy: -P=ma, a =g
- Phurong trinh chuyén dong cua vt theo hai tryc ox va oy:
X =V, cosP.t (D)

y =V,sinf.t - %gt2 (2)

- Khi vat roi xudng mit phang nghiéng:

x = ABcosa 3)
y =ABsina 4)

Thé (3) vao (1) ta rat ra t thé vao (2) va dong thoi thé (4) vao (2) taritra :

AB = —2v,” cosP.(sin a..cos B —sinP.cos o)

g.cos’ o
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Chuyén dé: Co hoc chit diém.

AB = —2v,’ cosP.sin(o.— )

2
gcos” a

2
2v,

3g

= AB =

b. Tai B van tdc cta vét theo phuong Ox 1a:
Vv,
v, =V,cosp = 70

Khi vt cham mit phing nghiéng :

2

Vo
X =lcosa = cosal
3g
v 2
hay v, cosP.t=—2-cosa;
3g

Suy ra thoi gian chuyén dong cua vat:

_2vycosa_ 2v,
3gcosf gﬁ

- Van tdc theo phuong Oy tai B:

v, =V,sinf—gt

vV, =V sin[S—ﬂ ~ Yo
o NN
ol [0
A\ 2\/3 1
tanp= =1l NI _ - =30°
= (I) v. v, \/§:> o
2

V, . : ;
do v, =— 2\/05 <0 nén lac cham mat phdng nghiéng v hudéng xuong.

Luc hudng tam tai B:

2
v
E, =mgcos¢ = mE

=R =
gcosd
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Chuyén dé: Co hoc chit diém.

2
2v,

B 3«/§.g

= R

Bai 10: Mot vat duoc ban tir dudi mot can hdm cé do sau h 1én phia trén miéng hd.

Hoi vi tri ném vat cach vach thang dirng ciia ham mot khoang ¢ bang bao nhiéu so

v6i phuong ngang dé tim xa S cia dan tron mat dat (phia trén miéng ham) 1a 16n

nhat? Tinh tam xa nay bi€t van toc dau cua vat 1a v,. Bé qua moi ma sat, lyc can,

gia toc trong trudng 1a g.
BG:
Phuong trinh van tdc cua vat theo phuong
Ox :
V, =V,cosa
Phuong trinh van tdc cua vat theo phuong
Oy:

v, =V,sina —gt 0

Phuong trinh chuyén dong:
X=vy,cosa-t

gt’
yzvosinoc-t—T

y
e AT
?O’ #I - x“_\_\_!
17
s
-— X

Pé tAm xa 1a 1on nhét thi tai A van tdc cua vat phai hop v6i mat ngang mét

guc 45° ¢6 nghia 13 tai A:

B _sino.—coso
Vi =V, >t=——"7-—"7"—"v,

g

Hon nita ta phai c6 sau thoi gian nay:

gt’

{x _y vycosa.t =/
=
y=h Vosina.t—7=h

/
V, COos O

T (2) = t= 3)

2
Vo

(D

(2)
€)

két hop voi (1) = ¢ ="2cosa.(sino.—cosa)  (4)
g
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Chuyén dé: Co hoc chit diém.

Thay t tir (1) vao (3) ta dugc:

sin20c=g—}21+l ; coszg:l—%
vy 2 2 v,
Thé vao (4):
V2
¢ =-2(sino.cosa —cos” o)
g
21.2
oe=Yol_gh 1 g
g V4 v, 2 0
Tu (1):

Vy >V, =V, |[—+
0 0
g ! 2 v,

1 gh / ,,1 gh 1 gh 1 gh )
Vv,= [—— == v, =, Vi) + ()= [(——=) (v, +1
Y 2 Vé A 0(2 V(Z) 2 Vé 2 Vé (vo+1)

1 gh
) i:(z—iéj(Vé-}—l)

max

g g

1 gh 1 gh
P 1 b (1 gn [1 an
—~t= 0 0 st "

=S

Vay phai dat vi tri bén cach vach hAm mot khoang:

tam xa nay bang

Bai 11: Mot hat duoc xau vao mot vanh ctirng hinh tron, ban kinh R. Mat phéng
ctia vanh nam ngang. Tai thoi diém nao do nguoi ta truyén cho hat van tdc v, theo
phuong tiép tuyén. Cho hé s6 ma sat giita hat va vanh 13 . Tinh quing duong hat
di duoc cho dén khi ding lai.

BG:
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Chuyén dé: Co hoc chit diém.

Cac luc tac dung Ién hat:
+ trong luc P
+ phan lyc ctiia vanh 1én hat gém: N;, N, va

Fms

- Ap dung Pinh luat II Newton cho hat
Theo phuong vuéng goc véi mat phang ctia vanh ta cé:
N, =P=mg
2

Theo phuong ban kinh: N, =ma,, = mv

2
Luc ma sat tac dung Ién hat:F_ = p, /Nl2 +N2 = M\/(mg)2 + (mTV)z

Chon chiéu duong 1a chiéu chuyén dong. Gia tdc tiép tuyén cua hat 1a:

. :—Fms _ 2 v? _dv
" m Hy& TRE T dt
-Ta co:
—vdv R d(V
ds=vdt = V —_—
f 2 V4 2 Je'R” +v*
Lay tich phan 2 vé:
R ¢ d(v)

s=—

— | =0
2ny Jg’R* +v*
dx
Xét nguyén ham: 1= I—
Ja® +x°

5 . T T
Patx =atant; voi te(-—;—)

22
2
a adt
—a’+x =——dx=—3
cos’t cost
> 1= [~ [ -
Va+x 4 cos?t " cost

cost
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Chuyén dé: Co hoc chit diém.

_ ICOSdt _ I d(sint) _ 1 '[d(smt) J-d(smt)

cos’ t 1—sin2t 1—sint 1+s1nt
1, 1+sint
=—In s¥n +C,
2 1-sint
.. tant X
masint = =
JtanZt+1 x> +a’
1, VJa*+x* +
:>1=—1nu+co=1n(x+\/a2+x2)+c
2 Ja?+x?-x
Ap dung vao (1) ta duoc:

1Yo 2+ Jg’ R+ V!

I d(v ln(V +4/gR* +v*
AR+

gR

Bai 12: Gia sir xudng may chuyén dong dudi tac dung cua luc kéo F khong d6i va

Iuc ma sat truot trén nudc vol hé so ma sat truot f = a — bv voi b 1a van toc cia

xudng; a, b 1a cac hang sb. Xac dinh khoang thoi gian can thiét dé xudng may ting

dugc tde do tir 0 dén gia tri v, va quing dudng xudng di dugc trong khoang thoi

gian do.

BG:

Chon chiéu duong cing hudng véi luc kéo.
Phuong trinh chuyén dong ctia xudng:

Fﬂ)mQ

dt

dv
=F-(a—-bv)mg=m—
(a—bv)mg "

dt dv 3 dv

— —ag+bgv bg(i—3+v)
m mbg b

Thoi gian T can thiét dé Xuéng dat duoc van tde v, la:
i dv a

T= :—1 (———+V)
Obg(i—g+v) bg 'mbg b

o = Lln(l
bg

mbgv, _mbgv,
F —mga
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Chuyén dé: Co hoc chit diém.
Van toc cua xudng:

N dV t
=|dt
gbg(F—aw) )

mbg b
| v a
= —In(l+ ——)=t=>v=(——-)(™ -1
o ) St V= (N -]
mbg b

Quing dudng xudng di dugc:

v Fomgay g,
bg mbg F —mga

f r mbgv
s=|vd =I(—— —)(e™ —1)dt = RN

0 0
Bai 13: Mot vat khdi lugng m roi trong chét 10ng véi van tdc ban dau bang 0. Biét
luc cén ti I¢ vé1 binh phuong van tdc roi cua vat vai hé sd ti 18 1a k. Xac dinh van
tdc va quing duong vat roi duoc sau khoang thoi gian t.
BG:
Chon chiéu duong cing chiéu chuyén dong

Phuong trinh chuyén dong cua vat:

mg—l<\/2=mﬁ

dt
= dv :Edt
mg > m

SN )dv-
2\/@ \/rr@ \F
k k
, o1 1 k [mg| k |
Lay tich phan 2 vé: J.( + )dv=2—. gJ.dt:2 g—J.dt
o\/mg+V ng S mVkg Vmg

k k
mg
—RV

=1In k 0 =2 gt
mg m
k
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Chuyén dé: Co hoc chit diém.

2at
A AR / -1 . k
Bién doi ta dugc: v= %.eu véi o =, |8
k e™+1 m

Quang duong vat roi dugc:

0 mg re’* —1 mg | 2 /mg )
=|vdt=,—|———dt= 1- dt= t— dt
-0[ k -[e2°“+1 k j( ez‘“+1) k ( -([ez‘“+1 )

0 0

Détuzez‘“:du:ZOL.ez‘“dt:dtzd—u
20u
¢ 2dt 1 a1 20
:>j o ——j j ———)du——ln =—In—5_
1u(u+1) aq u u+l a |u+l|! o e +1

20ct
Do d6:s = / (t——l —)

Bai 14: Chii méo Tom ¢ dau mot néc nha (diém B
trén hinh) nhay xudng vd chudt Jerry.Nhung Jerry
& dudi dat (diém A) phat hién va dung siing cao su

ban vao M¢o. Vién soi ban ra tr sing cao su cua

Jerry cung luc Tom nhay xubng va dap vao Tom &
chinh gitra doan AB. Tinh d6 cao H cua ndc nha.
Biét goc hop boi AB v6i phuong ngang 14 ¢ =30°, van tdc ctia soi ban ra tir siing
cua Jerry la 7m/s con Tom nhdy theo phuong ngang. Bé qua stic can cua khong

khi. Lay g = 10m/s>.

BG:
* Phuong phdp toa do Ly
Chon hé truc xOy nhu hinh vé&. . Vs B
Goi o 13 gbc ban cua vién soi. y H
Céc phuong trinh chuyén dong cua soi 1a: o 4 ‘ y
X, =V, COSOL.t © L

: t°
Yy, = V,sino.t— g?

Céc phuong trinh chuyén dong cua Tom la:
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Chuyén dé: Co hoc chit diém.

H
X, =L—-v,t=———v,t
g
g’
Y2 =H—7

Khi vién s6i ddp vao Tom ¢ trung diém doan AB thi:

H

xlzvlcosa.t=x2=m oSOt = 1. = H )
g 1 A=A =

. = 2igp

2
ylzvlsina.t—%:yZ:H—% v sinat=H = gt*(2)

Binh phuong hai vé ctia (1) va (2) 10i cong v6i nhau, ta duoc:
2
=2 3)

2

4tg @

Rat t tir phuong trinh (2) rdi thé vao (3) ta duge:

24t 2
- NTEP (f =2.8m
g(l+41g°9)
* Phuong phap vécto: 4y
Vécto vi tri cua vién sé1 va Tom khi gap nhau: Vt B
=2 =2 T - at’
ﬁ=§1t+&=AB+§Zz+&:£ Wi H
2 2 2
N ~ A P X
Tu hinh vé€ ta thay: H = gt* (4) o m
2
(1)’ = H* +(OK)’ =H2+(£cos¢)2:H2+ H2 (5)
2 4tg @
s . . C41g’
Rut t tir (4) va thay vao (5) suy ra: = M =2.8m.
g(l+41g"p)

Bai 15: Mot tén lira khong chiu tac dung cua cac luc hip dan trong vil tru, dang
chuyén dong nhanh dan theo mot quy dao thang. Khdi lwong vo tén ltra cung véi
cac thiét bi gin vao nd 1a M. O thoi diém t, khéi lugng cua nhién liéu chtra trong
tén Itala m=m_e ™ (k Ia hing sb duwong), van tdc twong dbi (so vé6i tén lira) cua
lugng khi nhién liéu phut ra 1a u=u_.e ™. Gid st m_, < M, hiy chttng minh rang

m u

0O 0o

2M

van toc cuoi cua tén Itra I6n hon van toc dau mot lwgng xap xi bang

75



Chuyén dé: Co hoc chit diém.

2 3 4
X X

Cho 1n(1+x)=x—X7+___+

3 4
BG:

Phuong trinh chuyén dong cua tén lira:

dv dm. :
M+ m)d—: = d—r?u (do khong c6 ngoai luc tac dung 1én tén lira)

Chiéu 1én chiéu duong cung chiéu chuyén dong cua tén lra:

dv
M+ m)— = ——
(M+ m) ™ u

= (M+ mo.e‘kt)% =km,u

dm
dt

Pit x =e ™ = dx = —ke ™dt = —kxdt

Thoi diém ban dau: t=0=x=1

Thoi diém hét nhién liéu : t =40 = x =0

Ta co:

ﬁ_ﬂd_x__k dv dv
dt  dx dt

2
1 kmux”~ -muXx

(4]

€

o

—2kt

X—=—= =
dx dx kxM+mx M+mx

Lay tich phan 2 vé:
v 0
M
fov=-ufo- My
v 1 M +m x
V—Voz—uo(—l_ﬁln M ):u _Muo
m, M+m, ° m,
m m
CONNES)
=uo—Mu° (oM M
m, M 2 3
Vi m <« Mnén bo qua céc sO hang tir bac ba tro 1én.
(e’
Do d6 v-v, ~u,— Mu, oMM,
M 2 M

o
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Chuyén dé: Co hoc chit diém.

Bai 16: Mot hat cudm khdi lwong m

duogc x0 qua mot sgi day nhe, khong A
gian chidu dai L. Mot dau dy bude ¢b lg "
dinh tai diém A, du kia budc vao mot
cai vong rit nhe, vong lai co thé truot AV

khong ma sat trén mdt thanh ngang

Tai thoi diém ban dau, day dugc giit & canh vong va day thiang, khong cing. Tha
cho hat cuom chuyén dong. Tim van téc ciia né ¢ thoi diém day bi dut biét ring
day chiu stc cang 16n nhat 1a T,. Khoang cach tir A dén thanh 13 h. Bé qua moi ma
sat.

BG:

Trudc tién ta can xac dinh quy dao

chuyén dong. Vi vat chi chuyén dong
trong mdt phing nén chi can hai toa do
(x,y)ladua dé xac dinh vi tri cua vat.

Chon h¢ toa do0 Oxy nhu hinh v€. Theo

dinh ly Pitago:
AN? = QN* + QA’ Y
= (L-y’=x"+(h-y)
_ L+h B x?
2 2(L-h)

Nhu vay quy dao 1a parabol.
Phuong trinh dinh luat II Newton viét theo phuwong phép tuyén:

2
mVE = 2T.cosa —mg.cosa (1)
vGi V=4/28y ()
con R 1a ban kinh chinh khtc tai N.
Pé tim R ta so sanh quy dao hat cudm voi quy dao mét vat ném xién géc. Chon

cac thong s6 cua quy dao dé nd doi ximg voi quy dao hat cudm. Nhu vay:

77



Chuyén dé: Co hoc chit diém.

_ov_Jr . H+L
2

—h?
Uy vOo1 H =
t JZH
g
—> Uy = /g(L-h)
con: vy = /2g(H-y)

Gia tdc phéap tuyén tai N Ia:

_ Cul_ugtuy 2g(L-y)
a,=g.cosa = R R R
2(L-
Vay: R=—( y)
cosa

Giai cac ph trinh (1) —(3) & T mgl

iai cac phuong tri — uoc: =———

2(L-y)

. . mg

Lic T=T, thiy= L{ —Ej
© s h  mg

0

Khi do v = \/ZgL( —%j
2T,

Bién lugn:

e Khi % > 2 thi day dut ngay & thoi diém vira tha ra.
0

e Khi % < 1—% : day khong bi dirt trong subt qua trinh chuyén dong.

0
Bai 17: Hai vién bi giong nhau, dugc noi
vo1 nhau bang moét sgi day nhe, khong

gidn, dai 2/, dat trén mit phing nam 0

ngang nhidn. Ngudi ta truyén cho mot
trong hai vién bi d6 mét véan tdc v, hudng

theo phuong thiang dung 1én trén.
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Chuyén dé: Co hoc chit diém.

a. Gia sir trong qua trinh chuyén dong, soi ddy ludn cing va vién bi duéi khong bi
nhac 1én, hay 14p phuong trinh qui dao cta vién bi trén?

b. Tim diéu kién cta v, dé thoa man diéu gia sir trén (tirc 1a trong sudt qué trinh
chuyén dong, soi day ludn cing va vién bi dudi khong roi mit phang ngang).

Bo6 qua lyc can cua khong khi, cé thé thira nhan réng vién bi duéi s& d& bi nhéc 1én
khoi mat phang ngang nhat khi day & vi tri thang ding.

BG:

a. Lap phuong trinh qui dao cua vién bi
trén:

Vi b6 qua ma sat nén khdi tdm cia hé
(trung diém cua soi ddy) chi chuyén dong

theo phuong thang ding.

+ Phuong trinh chuyén dong cua vién bi 2

(vién bi trén)

x=Isinx
y=2lcosa
2 2
= Phuong trinh qui dao );—2+ % =1 (1)

= Qui dao cua vién bi trén 1a (ntra) elip.
b. Diéu kién cua v, dé thoa min didu gia sir trén (tirc 1a trong sudt qua trinh chuyén
dong, soi day ludn cang va vién bi dudi khong roi mit phang ngang).
Khi vién bi 2 chuyén dong 1én trén thi van téc v giam dan, thanh phan cia trong
lwe lam giam lyc cing ting dan = luc cing day giam dan

+ Tai vi tri cao nhét cua my:

2
myv
TC: RC —mg (2)

C
+ Tim van tOc ciia m, tai vi tri cao nhat:
Tai vi tri cao nhat, vé d0 16n: v = v, = v¢

2 2
Twr dinh luat bao toan co nang: m;(’ =2. m;/ +mg2l
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Chuyén dé: Co hoc chit diém.
v 2
= VCZ = % — Zgl (3)
+ Tim ban kinh chinh khac Re ctia m, tai vi tri cao nhét
Pao ham 2 vé biéu thuc (1)
2 2v,.
vfx N vyzy
[ 4]

Pao ham hai vé biéu thire (1°)

=0 4, x+v,y=0 (1)

da,.x+4v, +a . y+v, =0

TaivitriC: x=0;y=2]; vy=v¢e; vy =0; a,=0; ay=—VC2/RC
= 4y -2 =0 =>Re=12 (4
RC
+ Thay (3) va (4) vao (2) ta duoc:
2
vO
m(—2-—2gl 2
B (2 gl)

my
le=—"7———mg=—,

2

—Smg

+ Piéu kién dé day luén cang: 7. >0 => v, >./5gl

+ Piéu kién dé m; ludn chuyén dong trén mit phiang ngang:

1.<mg => v, <,6gl

Két lugn: +/5gl < v, <,/6gl
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Chuyén dé: Co hoc chit diém.

DANG 3: BAI TAP CONG THUC CONG VAN TOC. HE QUY CHIEU
KHONG QUAN TINH,

Bai 1: Mot 6 t6 chuyén dong thing déu trén duong voi van toc v, = 54km/h. Mot
hanh khach cach 6 t6 mot doan a = 400m va cach duong mét doan d = 80m, mudn
don 6 t6. Hoi ngudi 4y phai chay theo hudng nao, véi van toc nho nhit 13 bao
nhiéu dé dén dugc 6 t6?

BG:

- Goi 0 to6 la vat 1, hanh khach 1a 2, mat
datla vat 3

Mudn cho hanh khach dudi kip 6 to thi

trude hét véc to van toc v, cua nguoi ay

do1 véi 6 t6 phai luén hudng vé phia 6 to

va tai thoi diém ban dau véc to v,, hudng
tir A dén B
- Theo cong thirc cong van tdc:
Vs SV ¥y S V=V -V =V vy,
- Xét hai tam gidc AAMN va AABC, c6 chung géc A va MN//AE//BC
=> goc AMN bang goc ABC.
Viy AAMN dong dang véi AABC
> MN_AN" AE_AN 4 v Yo _Vs

= P = y
BC AC BC AC BC AC
TPV T —— .V =—— .V (\713 = ;/1)

- Trong tam giéc ABC
AC BC AC sina

sino.  sinf ~ BC sinf
sino
—.v
sin3
=> v,3 nhé nhat khi sinp = 1, tic 1a B = 90°

Vay vy; =
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Chuyén dé: Co hoc chit diém.

=> (V23)min = Sil’lOL.Vl = ng = ﬁ54 = 10,8(km/h)
a 400

- Vay, ngudi d6 phai chay véi van toc 10,8kmv/h theo hudng vudng goc voi AB vé

phia duong.
Bai 2: Hai tau A va B ban dau cach nhau mot khoang 1. A

Chung chuyén dong cung mdt luc vdi cac van toc cd do

16n 1an luot 1a v, v,. Tau A chuyén dong theo huéng AC 3y

tao voi AB goc a.
a. Hoi tau B phai di theo hudng nao dé c6 thé gip tau A.
Sau bao lau ké tir luc chiing & cac vi tri A va B thi hai tau

gap nhau?

3‘\
y B

b. Mudn hai tau gip nhau & H (BH vudng gbc véi VT) thi cac do 16n van toe Vi, V2

phai thoa man diéu kién gi?
BG:

a. Tau B chuyén dong véi van tbc v, hop voi BA gocP.

- Hai tau gdp nhau tai M. A
Taco AM = Vl_t, BM = Vot
- Trong tam giac ABM: Vi
AM BM vit vt
sinf}  sina sinf}  sina
o sinP = Lsina (1) M
Va

- Tau B phai chay theo hudng hop v6i BA mot gic P théa méan (1)

cos0 = cos[180° — (a.+B)] = - cos(a+P) = sino.sinp—cosa.cosp

- Goi van toc cua tau B doi véitau A la v,, .

Tai thoi diém ban dau VTI cung phuong chiéu véi BA. Theo cong thuc cong van

toc:

_ o = 2 _ 2 2
Vo =V — V3=V, =V, => V; =V, +V] —2v,Vv,cosO

=> v3, = vi(sin’ B+cos’ B) + Vi (sin® o+ cos’ o) — 2v,v, (sin co..sin B — cos at.cos B)
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Chuyén dé: Co hoc chit diém.
= (sin’B.v3 —2sinasin B.v,v, +sin’ o.v; ) + (cos” B.v5 +2cosacosP.v,v, +cos’ a.v;)
= (sinp.v, —sino.v,)*+(cosP.v, +cosa.v,)’ = 0 + (cosP.v, +cosa.v,)’
( theo (1))
=>vVy = |V1.COSOL + v, cos B|
Vay thoi gian dé tau B chuyén dong dén gap tau A 1a:
AB 1

t= =
' |V1 cosa + v, cos[?>|

b. Pé 2 tau gap nhau ¢ H thi
B+a=90"=PB=90"-a=sinP =sin(90’ —a) = cosa

Theo (1) ta co:

\7 v,
coso=—sino < tanao = —=

v, vy

Bai 3: Tai diém O phong mot vat nho véi vat toc ban dau \_/; ( Hudng dén diém M
) nghiéng mdt goc o, = 45° so véi phuong nam ngang. Pong thoi tai diém M cach
O mot khoang / = 20m theo duong nam ngang mot vat nho khac chuyén dong
thang déu trén dudng thang OM theo chiéu tir O dén M véi van toc v, = 7,1m/s.
Sau mot lac hai vat va cham vao nhau tai mot diém trén duong théng OM. Cho gia
tdc roi tu do g= 10m/s*. Xéac dinh vy,.

BG:

- Chon truc toa do nhu hinh vé: y4
Mdc thoi gian 1a lic cac vat bit dau chuyén
dong. Ve

- Van toc cua vat 1 tron truc Ox la: _

\ 4

Vi, =V, cosa

>V

- Van toc cua vat 1 doi vdi vat 2 trén truc Ox la:

Vi, =V, —V, =>Viox = Vix— V2= V(C0Sa -V

biéu kién dé vat 1 va cham vdi vat 2 1a
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Chuyén dé: Co hoc chit diém.

2
Vi > 0 & vgcosa - v, >0=> Tcosoc—v2 >0 (1)

- Khoang thoi gian tir luc hai vat chuyén dong dén luc va cham 1a:

_OM _ 1 )

Viox V(, COSOL—V,

- Phuong trinh toa d§ cua vat 1 trén truc Oy la:
y = (Voisina )t — gt*/2.
- Thoi gian vat 1 ném xién tir O dén khi cham véi vat 2 ( trén truc Ox ) théa man

phuong trinh y = 0

o (vorsina)t— g2 = 0 => t= VoS 3y 0 joai)
g
- Tu (2) va (3) suyra:
1 _ 2vysina
V COSOL—V, g

Thay s06 vao ta co:

2v ﬁ

0l A~

20 _ 2 o V3 -712v, —200=0
J2 . 10

Yoy T h

o vor. 7132 —2«/900,82 <0 (loai)

hodic vo, - V2 2\’ 900,82 20(m /s)(théa mén (1)).

Vay vo 1= 20(m/s).
Bai 4: Mot tim van A dai 1=80cm, khdi
lvong m;=1kg duoc dit trén mat doc nghiéng B
goc o so voi mit phiang ngang. Mot vat B
khéi lwong my=100g dugc dit trén tAm van tai
diém cao nhét cta tim van. Tha cho hai vat A,

B cung chuyén dong. Cho biét hé s ma sat o

gitra A va mat doc 1a W =02,gitaBvaAlap,=0,1. Lay g=10m/s”.
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Chuyén dé: Co hoc chit diém.

1. Gia sir déc du dai, cho o =30°.

a. Tim thoi gian dé vat B roi vat A.

b. Khi vat B vtra ro1 khoi vat A thi vat A da di dugc doan duong dai bao nhiéu
trén mat déc?
2. Cho chiéu dai déc 1a L=2,4m. Xac dinh gia tri ciia o sao cho khi vat B vira roi
khoi vat A thi ddu dudi cua vat A téi chan ddc.
BG:
1. V& hinh, phén tich luc

(+)

a.
- Got a; 1a gia tdc ctia vat A d6i véi mat dbc, a, 1a gia tdc ctia B d6i véi A.
- Xét chuyén dong cua vat B trong hé quy chiéu gin véi vt A.
Theo dinh luat II Newton:
P,+N, +F,, +F, =m,d, (1)
Chiéu (1) 1én chiéu chuyén dong ta co:
mpgsina - |1, MpgCOSa - Mpa; = Mya, (2)
- Xét chuyén dong cta vat A trong hé quy chiéu gin voi mit déc.
- Theo dinh luat II Newton:
P+N,+F _,+E +N,'=mg3, (3)
- Chiéu (3) 1én chiéu chuyén dong:
mgsina+p, mygcosa - w, (m;+my) gcosa=mja; (4)

Thay s6 tim dugc a,~3,18m/s”

85



Chuyén dé: Co hoc chit diém.

Thay vao (2) tim dugc  a,~0,95m/s”

- Thoi gian vat B roi A: = |2 oy
a,

b) Quang duong vat A di duoc trén mat déc:

SAZ%altz =2,69m

2. - Thoi gian vat B ro1 A: t,= |—

- Thési gian vat A t6i chan déc: t, = |20
al
Tir dé bai ta phai co: \/@ _ / 2AL=D (s
32 a1

Rt a;, a, tir (2) va (4) thé va(5) bién doi ta duoc:
tana = 0,43 - o = 23,27°

Bai 5: Mot tdm gd c¢6 khdi luong M = 8 kg, chiéu

m -

|- - ~ o, N n A M F
dai / = 5 m dat trén mat san nam ngang. Mot vat []
2o ¥ e A pA X o s | —
nhé c6 khoi luong m = 2 kg dat trén tam go ¢ sat T

mot dau. Luc F = 20 N tac dung 1én tdm gd theo phuong nim ngang. Ban dau hé
dung yén. Tinh thoi gian vat m truot trén tdm gd trong cac truong hop sau:

1. B6 qua ma sat & cac mat tiép xic.

2. H¢ s6 ma sat trugt gifra vat m va tAm gS la p, =0,1, ma sat gitra tAm gS va san
nha bo qua.

3. Hé sb ma sat trugt gitra vat m va tdm gd la u, =0,1, gitta tAm gb va san nha 1a
1, =0,08.

BG:

1. Bo qua ma sat & cac mit tiép xac — m tiép tuc dung yén so véi dat, chi co M

chuyén dong. gia toc cia M:

F
P .
a:£:§:2,5m/52. M = F
M 8 ——

VAy, m truot trén tAm gd trong thoi gian
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Chuyén dé: Co hoc chit diém.

t=\/§=2s
a

2. B6 qua ma sat giita tim gd va san nha. Chi xét cac luc tic dung 1én hé theo
phuong ngang.
*Xét truong hop m truot trén M:
E=F'=umg.
Gia tdc cta hai vat:

F-F' 20-2

=2,25m/s”.
M

F
a,—t=pg=1m/s*;a, =
m

Vi a, > a; nén tim gd truot vé phia trude véi gia tde
ay =a, - a; = 1,25 m/s*.
Vivay: t= 2l =225
Ay
3. C6 ma sat giira tim gd va san nha, khi d6 F, = p,(m+M)g. Vat m van trugt trén
tam go.

Gia tOc cua m:

F
a,—t=pg=Im/s’. v B .
m

Gia toc cua M:

_F-F'-F _20-2-8

=1,25m/s’.
M

a,

a, > a; nén tam gb truot vé phia trude voi gia tde
ay; = a, - a; = 0,25 m/s’.
. 21
Tacdo t= |— =140 ~6,32s
CoT

Bai 6: Cho co hé nhu hinh vé gém vat M, m ndi M

v6i nhau bang mot soi1 ddy nhe khong gian vat
qua mot rong roc co dinh vdi ban, ban dat trén —
: : . . o m

mit san nam ngang (Hinh v&), bé qua khdi

lugng cua rong roc. Luc dau céac vat trong hé¢

dung yén. Ban nhan duoc gia téc @ theo phuong ngang nhu hinh v&. Tinh gia tdc
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Chuyén dé: Co hoc chit diém.
cia M d6i v6i mat dat, biét hé s6 ma sat truot gitra M va mat ban 1a p, gia tbe

trong truong la g.
BG:

Chon hé quy chiéu Oxy gin vao ban nhu hinh v&. Trong hé quy chiéu xy:

N

- Ap dung DPinh luat IT Newton cho vat M
T+F, —F,, =Ma,

Hay:
T+Ma—-pN, =Ma, (1),
trong do:
a, 1a gia toc ciia M ddi véi ban
a la gia toc cta ban d6i véi dat.
- Ap dung Pinh luat IT Newton cho vat m:

Fo ma a

=— (2)
P, mg g

tgoL =

F,sino+mgeosa—T=ma, (3)

Tur (3) suy ra:
masino +mgcos o =T =ma, 4)
Tu (1) va (4) suy ra:

_ Ma—puN, +masino +mgcosa
m+M

©)

ag

Tu (2) suy ra:
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Chuyén dé: Co hoc chit diém.

a
sina = tfa = ;g = 2a = (6)
\/tg o+l \/az+] \/a +g
g
1 1
cosocz\/ - 1= - =\/2g = (7
tg’o + \/az+l a’+g
g
Va N, =Mg ®)

Thé (6), (7), (8) vao (5) ta rit ra:

0 = Ma —uMg + my/a® + g°

0
m+M

Gia toc cua M doi voi dat:

ady =4a,+a

. Ma —pMg + myja® + g° a

=a,, —a,—
M 0
m+M

my/a® +g° —uMg—mg
m+M

Ay

Bai 7: Cho co hé nhu hinh v& Ban dau cac vat m,

trong hé dugc git dimg yén. Vat co khéi luong

m, dit tiép xic voi mat ban, cac vat ndi vai nhau
bang cac day nhe khong gian vat qua cac rong
roc. Tha nhe dé cac vat chuyén dong, trong qua m,

trinh chuyén dong, vat c6 khdi luong m,,m,

khong va vao ban, khong cham dat. Bo qua moi ma sat va khoi luong cac rong roc.

Gia tdc trong truong la g. Tim gia tc cua m; va bién luan két qua tim duoc.

BG:
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Chuyén dé: Co hoc chit diém.

Chon chiéu duong nhu hinh v&.

Ap dung Dinh luat IT Newton cho vat:

=}

|

+P,+N

B
-

mga,

m,: T,+P =mqa,

m, T,+P,=m,a,

Chiéu cac phuong trinh d6 1én chiéu duong ta

duoc:
T
T=mga, =a,=— D)
m,
P -T,
P-T,=ma, =a =—— (2)
m,
P,-T
P,-T,=mya, =a,=——2% (3

2
Gia st rong roc quay nguoc chiéu kim dong ho.
Goi Sy, Sy, S, 1a d doi ciia my, my, m; so v&i rong roc A.

S’ 1a d6 doi ciia my, m, so voi rong roc B.

, S, =S, —S'
Ta co: =S,+S,=2S,=>a,+a,=2a, (*)
S, =S,+8'

Thé (1), (2) va (3) vao (*) va chy ¥ T = 2T, = 2T,

Rut ra:
2
=51 1%
m, 2m, 2m,
m _I
:a_mlg_Tl 18 2_g_ T
: m, m, 2m,
Hay :
2g
MEETTTAOT 0
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Chuyén dé: Co hoc chit diém.

a, = |1- 2
L 5 1 1.|®
m (e Lyl
m, m m,

* Bién luan:
- Néumy=0 thia, = g, =g m;vam déu roi tu do.
- Néum; =0 thia, = -g, vt m, roi tw do, m; di lon [a,|=g.
- Néum,=0 thia= g, vat m; roi ty do.
Bai 8: Hai chat diém chuyén dong tron déu trén hai duong tron dong tim O, dong
phéng, cung chiéu. Vi ban kinh va tdc do goc lan luot la Ry, Ry va @, o, . Cho R,
> R,,®, >®,.Chon mdc thoi gian 13 lic cac chat diém va tam O thang hang. Viét
biéu thirc van toc ciia chat diém thir nhat ddi v6i chat diém tha hai theo thoi gian t.
Tur d6 xac dinh gia tri 16n nhét, nhé nhét cta van tdc nay.
BG:

Sau khoang thoi gian t, ban kinh
ndi chat diém thtr nhét va tim quay mot
goc o, =ot.

Bén kinh ndi chat diém tht hai va
tam quay mot goc

o, =m,t.

Vio >0, == MOM,=MOM,-M,0M, =a, -, =(0, —n,)t
Do VT vudng goc véi OM,
Va ;/; vudng goc voi OM,

Vay (vi,v2) = (OM,,0M,) = M,0M, =(e, — ®, )t
Van tdc ciia chat diém thir nhat d6i v6i chat diém thir hai 1a:
Vis=via+vas hay vi=vo+va Svo=vi—va

) 2 - 2 2 2
Vi, = Vi +V; —2V,V, c0s(V1,V2) < Vi, =V, +V; —2V,V, cos( —m,)t
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Chuyén dé: Co hoc chit diém.

= sz = (colRl)2 + (cosz)2 —20,0,R R, cos(o, —m,)t

=V, = \/ (colRl)2 + (oosz)2 —20,0,R R, cos(o, —m,)t

Vay vy, dat gia tri nho nhét khi cos(o, —®,)t =1

=> (Vi2)min = \/(®1R1)2 + ((Dsz)z —20R,0,R, =oR, —o,R,

v, dat gia tri 16n nhat khi cos(em, —m,)t =—1

=> (V12)max = \/ ((”1R1)2 +(o,R, )2 +20,R,0,R, =oR,+0,R,

Bai 9: Chat diém chuyén dong theo duong tron ban kinh R vai van tdc goc o trén

mit ban phang (P). Mit ban chuyén dong tinh tién thang déu véi van téc v, dbi

v6i mat dat. Chon méce thoi gian 13 lac vec to van téc cua chat diém trong hé quy

chiéu gan vé1 (P) vudng goc voi v, . Xac dinh van toc cua chat diém do1 vol mat

dAt tai thoi didm t =
4w

BG:

- Do véc to van toc trong chuyén dong triin déu c6 phuong
tiép tuyén

v6i duong triin quy dao. Vay tai thoi diém ban dau chat
diém & A

Sau thoi diém t chat diém ¢ B, ban kinh quy dao quét dugc
g6c

T

s - s e
=wt=w—:—=> V’V =——(0p=
¢ 1o a4 wv)=o-0

|

- Van toc chat diém doi voi mat dat:

_ o _ 2 2 R
Vi3 =V+V, => Vv, —\/V + vy +2vv, cos(V,V,)

= \/cosz +v; +20Rv, g

= \/msz +Vvg + \/E(J)RVO
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Chuyén dé: Co hoc chit diém.

Bai 10: Coi quy dao chuyén dong cua Mit Trang quay quanh Trai Dat va Trai Dat
quay quanh Mt Troi ciing thugc mot mit phang va cung 1a chuyén dong tron déu.
Céac chuyén dong quay nay 1a cung chiu va co chu ky quay lan lugt 1a Ty =27.3
ngdy va Tp= 365 ngiay. Khoang cich giita Mat Triang va Trai Dt la
Ry=3,83.10°km va gitta Trai Dat va Mat Troi 1a Rp=149,6.10° km. Chon méc thoi
gian 1a luc Mat Troi, Trai Dat, Mt Trang thing hang va Trai Dat nim giita (
lacTrang tron).

1. Tinh khoang thoi gian giita hai 1an trang triin lion tiép.

2. Coi Trai Dat, Mat Trang la céc chat diém.Viét biéu thuc tinh van tdc cua Mat
Trang dbi véi Mat Troi. T do suy ra van tdc nho nhét, tdm van tdc nay

BG:

\
[}
T
1

-

’ ’
’ ’

7’
7
O
0]

1. Xét trong khoang thoi gian ngén At, Trai Pt quay quanh mit troi goc Aa,,Mait
Trang quay quanh Trai Dat goc T,D,T, = Aa,. Do Ty <Tp=>Aa, > Aq,

* Xét chuyén dong quay ctia Mt Trang trong hé quy chiéu gan voi Trai Dat
va Mit Troi (doan DS xem 1a dung yén ). Trong khodng thoi gian At trong hé quy

chiéu nay Mt Trang quay duoc goc 1a Ao .
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Chuyén dé: Co hoc chit diém.

Tur hinh vé =>Aa = Ag,- Aa,
- Téc do quay la:

Ao Aa, Ao, _ 2n 2m 2n
O=—=——"—-"""==>=0y —0) & —=—-——&

1
At At At T T, T, T

R

TM TD
Vay chu ky quay ctia Mit Trang trong hé quy chiéu DS 1a:

r_ TuTp _ 27,3365

T,-T, 365-27,3

=29,5( ngay).

=> Khoang thoi gian giita hai 1an Trang triin lion tiép 14 29,5 ngay
2.

Goi van toc cua Mit Trang quay quanh Trai Dit va van téc cua Trai Dat
quay quanh Mt Troi 13 v, va v, . Sau khoang thoi gian At tho

(E ,@) = Aa =oAt (Do vr vudng goc vdi D,T,, vp vudng gic véi SD,)
- Véan tdc cua Mt Trang quanh Mat Tro1 ¢ thoi diém t 1a:

Vi =VrHVp
= Vi = Vi + VD + 2V V, coSAdL = Vi + VD + 2V, vy, cos ot

2 2
27 27 27 27 27
=] —R +| —R +2—R,,—R,cos—t

TM D M D

R?, R? R.,R 2
= Vo =27 —¥+—?+2Mcos—nt.
T, T Ty Ty T

A A cr . Je . 2
Van toc vy dat gia tri nho nhat khi cos?nt =-1.

2 2
= (ViM)min = 27[\/[R—MJ +(£] _2RMRD —on

Ty Ty TuTp v Tp

R_M&‘

Thay sé:
Tm = 27,3 ngay = 655,2 gio, Tp = 365 ngay = 8760 gid

3,84.10° 149,6.10°

=10,354.10* (km/h)
6552 8760 |

(VTM)min =
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Chuyén dé: Co hoc chit diém.

Bai 11: Tau san bay chuyén dong trén dai duong vé huéng Pong vdi van toc vy.
G106 thoi vé hudng Bac vt van toc v,. Khi ha cdnh, may bay tién gan dén con tau
voi van toc v; theo hudng thang ding. Hoy xoc dinh gia tri van toc cua may bay

d6i voi khong khi chuyén dong?

BG:
Bic .
Vi
Toy Vi Dong
Nam -~ Yy "
v
Goi tau san bay la (1), gid 1a (2), may bay la (3), dai duong 1a (4)

- Ap dung cung thic:

Vnm = Vnp + me

- Van toc cua tau bay doi voi gio

Viz = Vis + V= Vi -V,,.

Do Vis vudng géc véi Vau

= V= Vi + Vs = V24V,
-Van tdc cia may bay ddi voi khong khi:
Vi =V + Vi
Do Vi; nam trong mit phang (P) = mp(Vis, Vae),
va Vi vudng goc vai (P) (Do van toe clia may bay dbi véi tau co phuong thang
dung)

=> V3, vudng glc véi Vi

Vay V,, :\/V321 +V122 :\/\/12"'\/22"'\/32
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Chuyén dé: Co hoc chit diém.

Bai 12: Mot soi diy manh, nhe chiéu dai 2/. Mdi

dau day no61 vé1 mot qua cau nhé khoi luong 2

VO
M = 2m. Ba qua cu cung dung yén trén mit ban ® ‘ °
nhan ndm ngang, soi day kéo cing va ba qua cau - M .
cung nidm trén mot dudng thing. By gid cip cho qua cau M mot xung lyc 1am cho
n6 dat van tdc v,, huéng cia v, thing goc voi ddy. Tinh van tdc cia cic qua cau va
luc cing soi day tai thoi diém hai soi day ndi cac qua cau m hop véi nhau goc 120°
BG:
- Do san nhan non hé ba qua cau la hé kon. Khéi tam cua hé chuyén dong véi1 van

toc:

— MV 2mV.

o _ o
G

= E
M+2m 2m+2m 2
Vo

khoi tam cua h¢ chuyén dong cung huong voi
- Van toc cua cic qua cau doi vai khoi tam G & thoi

diém ban dau:

+ Qud cau M:
e ¥
Voums = Vo - Vg =Vo ——r ==

22
+ Cac qua cau m:
S o T V, V
Voig =Vor Vg =0——-L=-""
2 2
N vV, V
Vo =V -Vg =0-—2=-—"
2 2

- Bong luong ctia hé trong h¢ quy chiéu gén véi khéi tm:

MVOMG + mv01G + vaZG = 2m% _ m% _m% — 0

Viy dong luong cua hé trong hé quy chiéu gin voi khdi tim ludn bang 0.
- Tai thoi diém cac soi day hop nhau goc 120° vén tc cac qua cau trong hé quy
chiéu khdi tam 1a Vis, Vaa, Ve .

Dé.t VMG: u.
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Chuyén dé: Co hoc chit diém.
Vian tdc cua cac qua ciu m ddi véi qua cau M la:
le, Vou (\71M, \72M) =120° (Do \71M, Vou vudng goc vadi cac soi day).
VIGZVIM+VMG ; V2GZV2M+VMG
- Lai co:
MVue +mVig+m V.6 =0
hay MV e +m(V1M + Ve )H+m( Vom+ Ve )=0
=> (M+2m) Ve + m(Vim+ Vo) =0
thay M =2m =>4V y+Viu+Vou=0 (1)
-Trong qué trinh chuyén dong khéi tim G dich chuyén d6i v6i vat M ludn cé
huéng nguoc v6i huéng chuyén dong cua M. Thc 14 Vye cung hudng v6i chuyén

dong cta M (cung huéng véi V,).

Vou Vi

Hinh 1 Hinh 2

Chiéu (1) 1én phuong ctia V, ta co:
4VMG _VIM COSa - V]MCOSOLZ 0

2Vys _ 2u

Vin=Vam) =>Vim =
( 1M 2M) 1M COS O 1/2

Vie = Vim + Vo
= Vig’= Vg + Vin® +2VimVigeos(180° - o)
Tu hinh (1) = (Vim, Ve ) =180° —at)
u’ + (4u )+ 2.4u.u.cos120° = 13u
=> V5=V =13 u
- Tt hinh 1 ta co6:
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Chuyén dé: Co hoc chit diém.

VE,+ VA=V ul+(13u)’ —(4u)* _ 13
2V Vig 2u,\/ﬁu 13

cosP=

- Tai thoi diém (Vim; Vam )=120° .
Van tdc ctia cac qua caum1a Vi, V..
Van téc qua cau M 1a V.
Vi=Vi+ Ve ; Vo=V + Vg.
Do Ve ciing huéng véi V, (cung huéng véi Ve )

= (VG ,\710) = (VG ,VzG) = B

= V12 = VG2 +V1G2 +2VGV1G COSI3 = \/02/4 + 13112 + 2(\]0/2)\/B u.

/13
13

= 1/4V,* + 13u® ~Vou
-Do V =Vue + Ve Va Ve cung chiéu véi Vg
= V=Vug 1tV o V=u+Vy2.
Ap dung dinh luat bao toan co ning duoc:

—MVO = fMV2+5 mV,”+ 2mv2 .

ThayM =2mva V1 =V2 — VO :V +V1

2
o Vi=@u+ 0) +4V2+13u —uV, o Vi’ =14u+V

I(1+I)

:u—gVO Viy V= :

2
V] =V2= \/lvoz-l-l?)vo _VO \/7\]0 =V0 10_\/7
4 28 14 14

* Céc qua cau m chuyén dong tron quanh qua cdu M do tac dung luc cing soi day

T

mVle _ ml6u’ _ 16mV, B 4mV,

T= _
= ] 1 281 71
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Chuyén dé: Co hoc chit diém.

Bai 13: Mot vat nho khdi luong m dugc phong
trén mit nghiéng nhin cia ném co cung khoi
luong (trong qua trinh chuyén dong vat ludn tiép Vo
xuc voi mat nghiéng cia ném). Ném dat trén 45° 45

mot mdt ban ndm ngang khong ma sat. Van toc

ban dau cua vit bang vo va lap mot goc 45° véi
canh cta ném. Biét gbc nhi dién cia ném cling béng 45° (hinh v¢), gia tdc roi tu do
lag
a. Tim phan luc do ném tac dung 1én vat.
b. Sau bao lau vat quay tr¢ lai d§ cao ban dau.
c. Van tbc cua vat tai diém cao nhét cta quy dao.
d. Tinh ban kinh cong ctia qu¥ dao tai diém cao nhét.
Gia thiét chuyén dong tinh tién ctia ném chi duoc phép theo hudng vudng goc vai
canh cua no.
BG:
a.
Ki hiéu N, N’ 1a luc twong tac gitta vat va ném, aT,éZ lan luot 1a gia tbe cua

vat so v&i ném va gia toc ciia ném.

Ap dung Dinh luat IT Newton
- V61 ném:
Nsina = ma, (1)
- Vo1 vat:

theo phuong vudng goc véi canh cia ném va vuéng goc voi mat ném ta co:

mg sin o +ma,coso = ma, (2)

N =mgcosa —ma, sina 3)

Gidi h¢ cac phuong trinh trén ta dugc:
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Chuyén dé: Co hoc chit diém.

sinqcosax g
a2 :g—:;

1+sin’ &
0= 2sina _2x/§g
: g1+sin205 3
2 2
1+sin“ 3

b. Phan lyc N khong phu thudc vao vi tri va van tdc cua vat. Trong hé quy chiéu
gén vl ném, vat chuyén dong nhu vat bi ném xién trong trong truong hiéu dung
g = a, . Do vay, thoi gian vat tro lai d§ cao ban dau:
. 2vysina _ 3v,
a 2g°
c. Tai diém cao nhét vat tc ctia vat so vdi ném c6 phuong ngang va song song voi
canh cua ném

Vo
Vv, =V,co80 = —%

\/5 .

Con so vo1 mat dat, van toc cia vat tai di€ém cao nhat:

2 3 . t_3v
N e P e T

¢ valy

o

Phan tich a1 =aix +au,.
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Chuyén dé: Co hoc chit diém.

Vay gia toc cua vat

2222214—;22 :(le+52)+51y.

Nhan thay ring @, di vudng goc véi v, thanh phan con lai vudng goc véi

v 1a (a, —a, )sing . Hai thanh phan nay lai vudng goc voi nhau nén gia téc hudng

tam cua vat la:

4, =@, +[(a, ~a, )sing] .

2
a,, =a,coso = =£
L . 2
VOl q,, =a,Sina = ?g
sing =1 = 22
v, 3

Thay vao ta c6

a = 2—\/ﬁ g
"9

Vay, ban kinh quy dao cua vat tai diém cao nhat la:
a, 3211 g
Bai 14 ( Trich dé thi HSG QG 2013) : y4
Mot thanh kim loai AB ciing, manh
duoc udn sao cho trung voi dd thi ham sd
y = ax" v6i n nguyén duong ; a 1 hing sd

duong, 0<x <x,_ VOl X, 12 hoanh d§ cua

dau B cua thanh. Mot hat nho khdi lwong

M duoc 1dng vao thanh, hat c6 thé chuyén

0

dong t6i moi diém trén thanh. Pau A cua

XO Xm X

thanh duoc chin dé hat khong roi ra khoi thanh. Thanh dugc quay déu voi tbe do

goc o khong ddi quanh truc Oy thang duing. Cho gia tc trong truong g = 10m/s>.

Tim toa dd x, cua hat dé hat can bang tai d6 trong hai trudng hop:

a. B6 qua ma sat gitra hat va thanh kim loai. Bién luan céc két qua thu duoc theo n

101



Chuyén dé: Co hoc chit diém.

b. Xét truong hop riéng : n=2;a=>5 m’, x, = 0,6m ; o = 8rad/s ; gitra thanh va
hat ¢6 ma sat véi hé sb ma sat p=0,05
BG:
Chon hé quy chiéu gén véi thanh kim loai
y4
Cac luc tac dung 1én vat M & vi tri

can béng (X0, Yo) nhu hinh vé€ .

®°X

Je Ft
Taco: tano=—+ = 0 (1)
P g

Mat khac :

tano cling 1a h¢ sO goc cua ti€p

bR 4

tuyen i thanh tai diém (x, y,) nén :

tano=y', )= nax”” )

Tu (1) va (2) ta duoc :

2
o X

g

o

—nax"' =0 (3)

1

o |2
Véin#2thi x, =0hodc x = [_j
nag

Véin = 2, thay vao phuong trinh (3) ta tim duogc vi tri cAn bang cua hat :
- Néu o’ #2ag c6 duy nhat mot vi tri cdn bang : x, =0
- Néu 0’ = 2ag thi hat can béng Odmoivitri 0<x <X _

b.

C6 ma sat gitra thanh va vat.

—

Tai vi tri cAn bang ctia vat: P+ N+ E, +E,=0 4)
Pé xac dinh chiéu cta luc ma sat nghi ta can so sanh thanh phﬁn cua luc th va P

theo phuong tiép tuyén tai vi tri cn bang.

£ . . tan o
- Néu:E, cosa>Mgsina < (1)2X0 coso > Mgsino < o >g—:2ag

X

(4]
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Chuyén dé: Co hoc chit diém.

thi lyc ma sat huéng xudng

£ . . tan o
- Néu : F, cosa < Mgsina < o’x, cosa < Mgsina < o’ <BA% g

XO

thi lyc ma sat huong lén

Véi a=5m"; o = 8rad/s ta thly o* <2agnén luc ma sat hudng 1én.
Chiéu phuong trinh (4) 1én phuong tiép

tuyén ta co: yt

E,, =Mgsina —F, cosa,

=M(gsina — ®’x_ cos o)

oh 4

Chiéu (4) 1én phuong vudng goc voi tiép tuyén ta co:
N=Mgcosa+FE sino= M(w’x, sino +gcos o)
Diéu kién can bang: 0<F_ <uN
= gsina — ®’x, cosa < u(geoso + w’x, sina)
= gtana — 0’x, < g+ uw’x, tana,
= 2agx, — ®'X, < g +2pam’x;
= 2uaw’x. —(2ag— o’ )x, +ug >0
Thay sé:
32x2-36x,+0,5>0=0<x_<0,014m
Bai 15: Mot cau thu da vao qua bong cé khoi lugng m, truyén cho ndé mét van toc
dau v, va c6 hudng hop v6i mit phing ngang mot goc o nguoc chiéu gio théi doc
theo mat san. Sau khi v€ lén khong trung mdt quy dao nao dé qua bong lai quay tro

vé vi tri xuat phat voi van téc v,. Xem lyc can ctia khong khi ti 1€ thuan voi van tée
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Chuyén dé: Co hoc chit diém.

cua bong ddi voi khong khi F, =-kv,, k 12 hé sb ti 8. Hay xac dinh:a. Van tdc u

cua gio
b. Goc p ma vecto vén tdc v, hop véi mat phing ngang
BG:

Chon h¢ toa do xOy co géc O 14 vi tri ban dau

cua qua bong i

Ap dung Pinh luit IT Newton

md =P —k(V - t) LN
- Xét chuyén dong theo truc Ox v
dVX 4/{ o
m ” =—k(v +u) 0 ”
L:_Edt
v . +u m
k t
= j :——jdt
VCOS(XVX +u 1/nO
u+v k
>Ihh———=——t=v, _=(@Uu+v,cosa)e™ —u (1)

u+v,coso. m

Toa d0 cua vat theo truc Ox:

j (u+v,cosa)e 1];dt— jdt
0

o!—,H

k
—m ——t
:T(u+vlcosa)e m|

Sau thoi gian bay t, bong lai quay vé vi tri xuat phat nén x = 0

k.
= Tm(u +v,cosa)e ™ —1)=ut (2)

- Xét chuyén dong theo truc Oy
dv dv k

Y=—mg—-kv. = —=
dt 5 Y dt m

m

:—g——V

y

k
:Tm(u +v,cosa)(e m —1)—ut
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Chuyén dé: Co hoc chit diém.

o dv
- ¥y _ - -
= | ——-= jdt:> In(g + v)vlm_t
vlsmo.g+av

k k
:>(g+£vy):(g+kvlsinoc)e m' =V, :(vlsinoc-i-%)e n' —% 3)
m

Toa do:

y:j).vydt j(v smoL+T)emdt mg_[dt

0
mg
= sino + 28 em -1 ——t
k( ! m X )
Khi vat tré lai vi tri xuét phat: y=0
k
m . mg. B —t mg
= -—(v,;sina+—=)(e ™ -1)=—=t_ (4
k( I " ) ) b 4)
a. Van toc u cua gio

\ \ o utv,cosa U
Tu (2) va (4) suy ra: p ~ng

—+v;sina. ——
k k

mg _ mg mg
=>—2u+—=V,cosa.=—>u-+uv,sina
k k k

mgcosa m
= u= & &

ksina.  ktano
b.Tinh goc B

Tir (1) (2) ta c6 van téc cuia bong tai thoi diém t,
_k,
v, =v,cosp=(u+v,cosa)e ™ —u (5)

mg

—t
=v,sin sing +28)e m° _ 6
V,, =V,sinf=(v, K ) K (6)
Tir (5) va (6)
_Et
(v,sino + g)e g
tan = —k )

77t0
(u+v,cosa)e ™ —u
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Chuyén dé: Co hoc chit diém.

Thay u= ME vao (7) ta dugc :
ktano
k
(v,sino + MEye me WM&
tanf} = k - k =tanq
_7t0
( LS v,cosa)e ™ — 8
ktana ktana
=>a=p

Bai 16 ( Pé thi chon PT Olyimpic 2015): M6t giot mua dugc hinh thanh va roi
xuyén qua dam may chira cac hat nudc nhé li ti, phan b déu va nam lo limg trong
khéng trung. Trong khi roi, giot mua tich din nudc bang viéc nhip tit ca nhing
hat nude nho trén dudng ma né quét qua ddm may. Ta gia thiét mot cach 1i tudng
hoa bai toan nay: Khong khi khong 1am anh hudng dén chuyén dong cua giot mua,
kich thudc ban dau cua giot mua nho khong dang ké va giot mua ludn co dang
hinh cau. Khéi lugng riéng cua giot mua va ciia ddm may hoi nudc twong tmg 1a p,
P, va dugc coi 1a cac hang sd.

a. Ban kinh giot mua r phu thudc vao thoi gian t theo mot ham sb r(t) nao d6. Lap

phuong trinh vi phan ciia ham nay.
o
b. Gia thiét r(t) c6 dang: r(t):A[p—oj gBty, trong do A, a, B, y l1a cac h¢ so
p

khong thir nguyén va A 13 mot sé khong phu thudc vao tham sb nao; g 1a gia tdc
trong truong. Xac dinh céac gia tri ciia cac hé sb A, a, B,y
c. Tim gia toc cua giot mua khi nd chuyén dong trong dam may.
Biét phuong trinh Dinh luat II Niu — ton cho hé ¢6 khéi luong thay doi:
m% = Zanoai + (Z_rtnﬁ
BG:

a. Phuong trinh chuyén dong cta giot mua:

mE = mg+ 5 -9 yeiv, =0
g eV :

Chiéu 1én chiéu duong huéng xudng:
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Chuyén dé: Co hoc chit diém.

Lai c6: khi luong giot mua ting thém trong thoi gian dt chinh bang khdi luong

hoi nudc da nhap vao giot mua trong thoi gian né quét qua ddm may

2
dm = p4nr dr—ponr th:V——p g:ﬂ:4_pd_; (2)
po dt dt  p, dt

Thay (2) vao (1) ta dugc:

4p d’r 4p dr p4nr2dr 12p 1 dr
oo a2 “dt 4 —ET dt
po dt po gpT[I- d po

2 2
3E+§(£j _lp_og:() 3)
dt* rldt) 4p

b. Tu biéu thiec:

dt
Thé vao phuong trinh (3):
o a |
Ay(y - 1)(‘)—0) P2 4 3y2A[£] g2 —p—og =0
P o 4 p

o
= (4y2-1A (p_oj P2 _LPo, g
p 4 p
Ddng nhét cac hé sb
=1 o= 1

= =

_ _
(4;2B—y)A LA =Bi_
4 56

c. Theo 2 y trén ta co:

o
Po dt  pg p 7
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Chuyén dé: Co hoc chit diém.

Y S ., 2 , e dv
Do d6 gia toc cua giot mua khi nd chuyén dong trong ddm may la: a = i

3 |0o
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Chuyén dé: Co hoc chit diém.

BAI TAP TU LUYEN
1. Mot vat khoi lugng 0,2kg trugt trén mat phéng ngang dudi tdc dung cua luc F
c6 phuong nim ngang, c6 d6 16n 1a IN.
a. Tinh gia toc chuyén dong khong van téc dau. Xem luc ma sat 1a khong dang ké.
b. That ra, sau khi di duoc 2m ké tir lic dang yén, vat dat dugc van tdc 4m/s. Tinh
gia téc chuyén dong, luc ma sat va hé sé ma sat. Liy g = 10m/s”.
PS:a.a=5m/s>,b. a=4 m/s’; 1u=0,1.
2. Mot budng thang may c6 khéi luong 1 tin
a. Tur vi tri dimg yén & dudi dat, thang may duoc kéo 1én theo phuong thang dimg
béng mot luc F ¢6 do 16n 12000N. Hoi sau bao 1au thang may di 1én dugc 25m?
Luc d6 n6 ¢6 vén tdc 12 bao nhiéu?
b. Ngay sau khi di duoc 25m trén, ta phai thay doi luc kéo thang mdy thé nao dé
thang may di 1én duoc 20m nita thi ding lai? Ldy g = 10m/s”.
PS:a.t=5s, v=10m/s; b. F=7500 N.
3. Mot doan tau c6 khdi lwong 10° tn dang chay véi van toc 36km/h thi bat dau
tang tdc. Sau khi di dugc 300m, van tde cta nd 1én t6i 54km/h. Biét luc kéo cau
dau tau trong ca giai doan tang toc 14 25.10*°N. Tim luc can chuyén dong cau doan
tau.
DS: F.=5.10"N.
4. Mot chiée 6 t6 c6 khdi luong 5 tan dang chay thi bi ham phanh chuyén dong
thang chim dan déu. Sau 2,5s thi dung lai va da di duoc 12m ké tir luc vira hdm
phanh.
a. Lap cong thirc van tdc va ve dd thi van tc ké tir Iac vira hdm phanh.
b. Tim lyc ham phanh.
DS:a.v,=9,6 -3,84t;b. F,=19,2.10° N.
5. Mot vat khéi lugng 1kg dugc kéo trén san ngang boi mot luc F hudng 1én, co
phuong hop véi phuong ngang mot goc 45° va ¢ d6 16n 1a 242 N. Hé s6 ma sat
gitra san va vat1a 0,2.

a. Tinh quang duong di dugc ctua vat sau 10s néu vat cd van toc déu 1a 2m/s.
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Chuyén dé: Co hoc chit diém.

b. Vi luc kéo trén thi hé s6 ma sat gitra vat va san la bao nhiéu thi vat chuyén
dong thang déu.
Lay g = 10m/s”.

bS:a.s=40m;b. x=0,25.
6. Mot ngudi khéi lwong m = 60kg dtng trén thang chuyén dong 1én trén gom ba
giai doan.
hay tinh lyc nén 1én thang trong mdi giai doan:
a. Nhanh dan déu véi gia téc 0,2m/s.
b. Péu
c¢. Cham dan déu véi gia tbe 0,2m/s* . Liy g = 10m/s’

bS:a. N=612 N; b. N=600 N; c. N=588 N.
7. Mot vt c6 khéi luong 60kg dit trén san budng thang mdy. Tinh ap luc cua vt
1én san trong céc truong hop:
a. Thang chuyén dong xudng nhanh dan déu vai gia toc 0,2m/s.
b. Thang chuyén dong xudng cham dan déu véi gia toc 0,2m/s>
c. Thang chuyén dong xubng déu.
d. thang roi ty do. Liy g = 10my/s’

DbS:a. N=588N; b. N=612N; c. N=600 N; d. N=0.

8. Mot luc ké, ¢6 treo vat khi dtng yén chi 20n. Tim sb chi cua luc ké khi:
a. Kéo luc ké 1én nhanh dan véi gia toc 1m/s”
b. Ha luc ké xudng cham dan déu véi gia toc 0,5m/s>. Lay g = 10m/s’

bS:a. F,=22N;b. F, =21 N.
9. Mot soi day thép co thé gilt yén dugc mdt trong vat co khdi lugng 16n dén
450kg. Dung diy dé kéo mot trong vat khac c6 khdi luong 400kg 18n cao. Hoi gia
tdc 16n nhit ma vat c6 thé co dé day khong bi dat. Liy g= 10 m/s”,

bS: a<1,25m/s*.
10.Mot vat truot khong véan toc dau dinh ddc nghiéng dai 8m, cao 4m. Bé qua ma
sat. Lay g= 10 my/s*. Hoi
a. Sau bao 1au vat dén chan doc?

b. Van toc cua vat ¢ chan doc.
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Chuyén dé: Co hoc chit diém.

bS:a.t=1,79s;b. v=28,95 m/s.
11.Giai lai bai toan trén khi hé s6 ma sat gitra vat va mat phang nghiéng la k = 0,2.
bS:a.t=22s;b.v=7,2 m/s.
12.M6t vat truot khong van toc dau tir dinh mat phang nghiéng dai 5m, nghiéng
goc 30° so v6i phuong ngang. Coi ma sat trén mit nghiéng 13 khong dang ké. Dén
chan mit phang nghiéng, vt s& tiép tuc chuyén dong trén mit phang ngang trong
thoi gian 1 bao nhiéu ? Biét hé s6 ma st gita vat va mat phang ngang 1a k = 0,2.
Liy g = 10m/s*
bS:t=3,54s.
13.Xe dang chuyén dong vdi van tdc 25m/s thi bit dau truot 1én ddc dai 50m, cao
14m. Hé sb ma sat giira xe va mat doc 13 0,25.
a. Tim gia toc cua xe khi 1én déc.
b. Xe c6 1én dbc khong ? Néu xe 1én dugc, tim van toc xe ¢ dinh ddc va thoi gian
lén ddc.

PS:a.a=-3m/s’; b.v=18,02m/s, t=233s.
14.Mot vat c6 khéi luong m = 1kg truot trén mat phang nghiéng mot goc o = 45°
s0 voi mat phang nam ngang.

Can phai ép 1én mot vat lyc £ theo phuong vudng goc voi madt phang nghiéng co
d6 16n 13 bao nhiéu dé vat truot xudng nhanh dan déu voi gia tc 4m/s*. Biét hé ma
sat gitta vat va mat phang nghiéng 1a x=0,2. Liy g = 10m/s”.
bS: F=8,28 N.
15.Giai lai bai toan khi vat truot xudng déu.
bS: F =28,28 N.
16.Mot dau may tau hoa c6 khdi luong 60 tan dang xudng mot déc 5% (sina =
0,050) va dat duogc van tbc 72km/h thi tai xe dap thing. PAu may tau hoa chay
cham dan déu va dung lai sau khi di dugc 200m. Tinh:
a. Luc thang.
b. Thoi gian dau may di dugce quing duong 200m trén. Liy g = 10m/s’.
PS:a.F=9.10"N; b. t=20s.
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Chuyén dé: Co hoc chit diém.

17.Tai mot diém A trén mit phang nghiéng mot goc 30° so véi phuong ngang,
ngudi ta truyén cho mot vat van téc 6m/s dé vat di 1én trén mit phang nghiéng theo
mot duong ddc chinh. Bo qua ma sat.
Liy g = 10 m/s”.
a. Tinh gia tdc cua vat.
b. Tinh quing dudng dai nhat vat chuyén dong trén mit phang nghiéng.
¢. Sau bao 1au vat s& tré lai A? Lac do vat c6 van tdc bao nhiéu?

PS:a.a=-5m/s’;b.s=3,6m;c.t=24s.
18.Tac dung luc Fco dd 16n 15N vao hé ba vat

m m A

nhu hinh ve&. Biét m; = 3kg; m, = 2kg; m; = lkg [ ] .
T

va hé sd ma sat giira ba vat va mat phang ngang
nhu nhau 13 k = 0,2. Tinh gia tdc cta hé va luc cang cua cac day ndi.
Xem day ndi c6 khéi luong va do di khong dang ké. 14y g = 10m/s”.
PS:a=0,5m/s® T,=7,5N; T3 =2,5N
19.Giai lai bai toan trén néu ma sat khong dang ké
PS:a=2,5m/s* T;=7,5N; T;=2,5N
20.Cho h¢ co hoc nhu hinh v&, m; = 1kg, m, = 2kg. hé )

ma sat gifra m, va mat ban la 0,2. Tim gia téc hé va luc

cang ddy. Biét rong roc co khdi lwong va ma sat voi day m,
nbi khong dang ké. Liy g = 10m/s”>. Cho day nbi c6 khdi

luong va d6 gian khong dang ké.

PS:a=2m/s’ T=8N
21.Giai lai bai toan trén néu hé sd ma sat giira vat m, voi mit ban 13 0,6 va luc dau
co h¢ dung yén.

PS:a=0m/s’ T=10N
22.Trong bai 20 biét lac dau co hé dimg yén va m; cach dat 2m. Sau khi hé chuyén
dong duoc 0,5 thi day dut. Tinh thoi gian vat my tiép tuc roi va van tée ctia né khi
vira cham dat. Biét truéc khi diy dat thi m, chua cham vao rong roc. Ly g =

10m/s>.
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Chuyén dé: Co hoc chit diém.

PS:t=0,5s; v=6 m/s.

23.Trong bai 20 néu cung cip cho m, mot van toc v

5 r ¥ my
¢6 d0 16n 0,8 m/s nhu hinh v&. Mb ta chuyén dong ké i

tiép ciia co hé (khong xét dén truong hop m; hodc m, m,

c6 thé cham vao rong roc.

24.Ngudi ta vat qua mot chiée rong roc mot doan day, ¢ hai dau c6
treo hai qua can 1 va 2 ¢6 khdi luong 1an luot 1a m; = 260g va m, =
240g. SAu khi buong tay, hay tinh:

a. Van tbc ctia mdi vat ¢ dau gidy thu 3.

b. Quang dudng ma mdi vat di duoc trong gidy thir 3.

Lay g = 10m/s”. Bo qua khéi lugng va do gidn khong dang ké.

bS:a.v=0,8m/s;b. As=1m .
25.Cho hé vat nhu hinh vé: m; = 1kg, m, = 2kg. my .

m; F
7 . n C A Ao 2 A @
H¢ s6 ma sat gitra hai vat va mat phang ngang déu ’_’—ﬁ/

bang nhau 1a k = 0,1. Tac dung vao m, luc F co

d6 16n F = 6N va o = 30° nhu hinh v&. Tinh gia tbc mdi vat va luc cing cua day.

Biét day co6 khéi luong va do gidn khong dang ké. 1ay g = 10m/s”.
PS:a=0,83m/s*; T=1,83 N.

26.Cho hé vat nhu hinh v& m; = 3kg, m, = 2kg, « = 30".

Bo qua ma sat, khdi luong cua day va khéi luong rong

roc. Lay g = 10m/s”.

a. Tinh gia tbc chuyén dong cuia mdi vat
b. Tinh luc nén lén truc rong roc.
c. Sau bao 1au ké tir khi bat dau chuyén dong tir trang thai ding yén thi hai
vat & ngang. Biét lac dau m; & vi tri thip hon m, 0,75m.

PS:a.a=1m/s;b. T=31,2N;c.t=1s.
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Chuyén dé: Co hoc chit diém.

27.Trén mit phang nam ngang c6 hai vat c¢6 khdi luong

P

m; = lkg va m, = 2kg ndi voi nhau bang mot day khdi

luong va do gian khong dang ké. Tai mot thoi diém nao %

d6 vat m; bi kéo theo phuong ngang bdi mot 10 xo (c6 khdi lwong khong dang ké)

va dang bi gian ra mOt doan Al =2cm. BJ cliing cua 16 xo 1a k = 300 Y Bo qua
m

ma sat. Xac dinh:
a. Gia tc cua vat tai thoi diém dang xét
b. Luc cang day tai thoi diém dang xét.
PS:a.a=2m/s*;b. T=4N.
28.Dit mot vat khoi luong m; = 2kg trén mdt mit ban nhan nam ngang. Trén no co
mot vat khac khdi lugng m, = 1 kg. Hai vat ndi véi nhau boi mot soi day vat qua
mot rong roc ¢d dinh. Cho d6 gian cua soi day, khdi lugng cia day va rong roc
khong dang ké.
Hoi can phai tac dung mot luc 7 c6 do 16n bao nhidu

mp

my

vao vat my(nhu hinh v€) d€ n6 chuyén dong voi gia 7

e

tdc a = 5m/s”. Biét hé s6 ma sat gitra hai vat m; va m,
lak=0,5. Ly g = 10m/s>. Bo qua ma sat voi mit ban.
bS: F=25N.
29.C6 thé dat mot luc F theo phuong ngang 16n nhét
14 bao nhiéu 1én m, dé m, dimg yén trén mat m, khi F

my

m, chuyén dong nhanh dan déu trén mit phang nam 777 P,

ngang. Biét hé s6 ma sat gitta m; va m, 13 k = 0,1; giita m, va mit ngang 1a k* =
0,2; m; = 1kg; m, = 2kg. Lay g = 10m/s”.

bS: F=9N.
30.C6 hé vat nhu hinh v€, m; = 0,2 kg; m, = 0,3 kg duoc

mp my

noi voi1 nhau bang mdt day nhe va khong gian. Bo qua

e,
ma sat gilta hai vat va mat ban. Mot luc F c6 phuong

song song voi1 mat ban co thé tac dung vao khi m; hodc m;.
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Chuyén dé: Co hoc chit diém.

a. Khi F tac dung vao m; va c6 d¢ 1on 1N thi gia tdc ctia cac vat va luc
cang ddy ndi 13 bao nhiéu?

b. Biét day chiu duoc luc cang 16n nhat 1a 10N. Hoi dd 16n cuc dai cua F tac
dung vao m; hodc m.

DS:a.a=2m/s’, T=0,6 N; b. Fpppe =25 N.

31.C6 h¢ vat nhu hinh v€, m; = 3kg, m, = 2kg, m = 5kg. B6 qua %
ma sat va do gidn ddy treo. Khdi luong cua cac rong roc va cua
day treo. Khdi luong clia cac rong roc va cia day treo khong
dang ké. Ldy g = 10m/s>. Tinh gia téc chuyén dong ctia m va luc

cang day noi m voi rong roc dong m

mp

DPS:a=0,2m/s T=49N.
32.Mudn kéo mdt vat co trong luong P = 1000N chuyén dong déu 1én mot mat
phang nghiéng goc 60° so voi dudng thiang dung, ngudi ta phai dung mot luc 7 c6
phuong song song véi mit phang nghiéng va c¢6 do 16n 600N. Hoi vat s& chuyén
dong xudng mat phiang nghiéng voi gia toc bao nhiéu khi khong ¢o luc 7. Biét
giita vat v mit phang nghiéng c6 ma sat. LAy g = 10m/s’.
PS: a =4 m/s’.
33.Mot vat khéi lugng 2kg duoc kéo boi mot luc F hudng 1én hop voi phuong
ngang mot goc o =30°. Luc £ c6 do 16n 8N. Biét sau khi bat dau chuyén dong 2s
tur trang thai ding yén vat di duoc quang duong 4m.
Lay g = 10m/s”.
a. Tinh hé s6 ma sat gita vit va mit ngang.
b. Dé cho vat ¢ thé chuyén dong thing déu thi 7 c6 d6 16n 1a bao nhiéu?
bS:a. 4=0,18;b. F=2,63 N.
34.M06t vat khoi luong m, = 4kg duoc dit trén ban nhén. Ban diu vat m, dimg yén
cich san nha 1m. Tim van tdc vat m, khi vira cham san nha. Léy g= 10m/s*. Bo
qua ma sat, khdi lugng rong roc, khdi lugng va dg gian cua day ndi. “Biét co hé

nhu bai 20”.
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Chuyén dé: Co hoc chit diém.

PS:a=2m/s*; v =2 m/s.
35.M0t vat dugc ném théng dimg tir mat dét 1én voi van toc ban dau 20 m/s. B6
qua strc can khong khi.

Liy g = 10 m/s’.

a. Tim d0 cao va vén tdc cua vét sau khi ném 1,5s.

b. Xac dinh d6 cao tdi da ma vat c6 thé dat duoc va thoi gian van chuyén
dong trong khong khi .

c. Sau bao 1au sau khi ném, vat & cach mat dit 15m? Luc d6 vat dang di 1én
hay di xubéng?
bS:a. h=18,85m,v=5m/s; b. h=20m, t=4s; c. t=3 s, vat dang di xuéng.
36.Tu dinh thap cao 25m, mot hon da dugc ném Ién véi van tdc ban dau 5m/s
theo phuong hop voi mit phang nam ngang mot goc « = 30°.

a. Viét phuong trinh chuyén dong, phuong tinh dao cua hon da.

b. Sau bao 1au ké tir lic ném, hon d4 s& cham dat ?

Lay g =10 m/s’

PS:a. x=2,5/3t, y=25+2,5t-5;b.t=2,5s.

37.Trong bai 36 tinh:

a. Khoang céch tir chan thap dén di€ém roi cua

A 7,

vat.

b. Van toc cua vat khi vira cham dat.

bS:a.x=10,8m;b. v=23 m/s.

38.Tu mot diém A trén sudn mot qua ddi, mot vat duge ném theo phuong nam
ngang v6i van toe 10my/s. Theo tiét dién thiang dung chira phwong ném thi suon doi
13 mot duong thang nghiéng goc
a = 30° so v6i phuong nam ngang diém roi B cta vat trén suon ddi cach A bao
nhiéu ? Ldy g = 10m/s”.

bS: 4B=13,33m.
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Chuyén dé: Co hoc chit diém.

39.Tur dinh thap cao 30m, ném mot vat nho theo phuong ngang voi van toc ban
dau vy= 20m/s.

a. Tinh khoang thoi gian tir lac ném dén khi vat cham dat va khoang cach tir
diém cham dat dén chan thap.

b. Goi M 13 mot diém trén quy dao tai d6 vecto van téc hop véi phuong
thang dimg mot goc
a = 60°. Tinh khoang cach tir M t&i mit dat.

PS:a.x=49m,t=245s;b. h),y=23,33 m

40.Tir dinh A ciia mdt mat ban phang nghiéng ngudi ta
tha mot vat c6 khoi lugng m = 0,2kg truot khong ma sat

khoéng van tdc dau. Cho AB = 50cm; BC = 100cm; AD =

'
2 B
130cm; g = 10m/s".

a. Tinh van toc cua vat tai diém B
b. Chimg minh ring quy dao cua vét sau khi roi khoi ban 1a 1 parabol. Vat

roi cach chan ban mot doan CE bé”mg bao nhiéu? (Léy géc toa do tai C)

PS:a. vg=245m/s; b. y=h—tanax——>—x*, CE=0,635m.
2vycos’a

41.Mot 10 xo R ¢o chiéu dai tu nhién 15 = 24,3m va do
cung k = IOOE; c6 dau O gin voi mot thanh clng, v
m

nam ngang T nhu hinh v& Dau kia c6 gin voi mot vat o T
nho A, khéi lugng m = 100g. Thanh T xuyén qua tdm

vat A va A c6 thé truot khong ma sat theo T. Ldy g = 10m/s”.

Cho thanh T quay déu quanh truc thang démg Oy, v6i van tdc goc o= 10rad/s.
Tinh d¢ dai cia R. Xac dinh phuong, chiéu va cuong do cua luc do R tac dung vao
diém O’. B6 qua khéi luong cia 10 xo R.

bS:/=27cm ,F=2,7N.

42.M6t dia phang tron c6 ban kinh R = 10cm, nim ngang quay déu quanh truc

thang ding di qua tAm cua dia.
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Chuyén dé: Co hoc chit diém.

a. Néu mdi gidy dia quay duoc 1,5 vong thi van tdc dai ciia mot diém & mép
dia 1a bao nhiéu?

b. Trén mit dia c6 dat mot vét co kich thude nho, hé s ma sat gifra vat va
dia 1a 4 = 0,1. Hoi v6i nhitng gia tri ndo cua van toc goc o cua dai thi vat dit

trén dia du ¢ vi tri ndo ciing khong bi truot ra phia ngoai dia. Cho g = 10m/s>

bS: o< ,f% =3,16 rad /s.

43.Co dia phang nhu bai 41 treo mot con lic don (gdm vat
nang M treo vao dau mot soi day nhe) vao dau thanh AB cim

thang ding trén mat dia, ddu B cdm vao dia tai diém cach tdm

R _ . B
quay . Cho AB =2R. ;

<4

a. Chimg minh rang khi dia quay déu thi phuong day
treo hop voi phuong thang dimg mot goc « nam trong mit phang chita AB va truc
quay.

b. Biét chiéu dai con lic 1a 1 = R, tim vén téc goc o cua dia quay dé o =
30",

DS: a. Do cac lyc déng phang; b. @ ~7,6rad / s.
44. Mot qua khoi lugng m duogc gén vao mot s¢1 didy ma
du kia cta dugc budc vao diu mot thanh théng ding dat
¢ dinh trén mdt mit ban quay ndm ngang nhu hinh vé.

Ban s€ quay vdi van toc goc o bang bao nhi€u, néu day

>

tao voi phuong vudng goc ctia ban mot goc o = 45°?

Biét day dai 1 = 6cm va khoang cach cua h thiang dung

quay la r = 10cm.

DbS: w~8,3rad /s.
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Chuyén dé: Co hoc chit diém.

45.M6t qua cau khbi luong m, treo trén mot so day dai 1. Qua
cau quay déu trong mdt vong tron nim ngang nhu hinh v&.
Day tao mot goc « voi phuwong thang dung. Haiy tinh thoi

gian dé qua cau quay duoc mot vong. Biét gia tdc trong luc tai

noi qua cau chuyén dong 1a g. -

PS: 7=2L 2oy [lC0SE

w g

46.Treo mot con lac trong mot toa xe ltra. Biét xe chuyén dong ngang véi gia toc
a va day treo con lic nghiéng goc « =15" so v6i phuwong thang dtmg. Tinh a.

bS: a=gtana~2,6m/s’.
47.Cho hé nhu hinh vé:

m; = 1,2 kg, m, = 0,3 kg, ddy va rong roc nhe. Bo qua ma sat. Lay

g =10 m /s*. Ban di nhanh dan déu véi gia toc a,=5m/s*. Tinh gia téc ciia m; va
m, doi véi dat.

bS: 13m/s* ;7m/s* .
48.Cho hé nhu hinh v&, hé sb ma sat gitta m, va ban la

4 va hai vat chuyén dong déu.Tim gia toc ctia m, doi

v6i dat khi ban chuyén dong véi gia toc @, sang trai. m,

pS: oo HNE tas—g-a)

H+1

49.M6t day nhe khong co din vit qua mot rong roc
4 ‘ m
nhe gan & canh ban ngang, hai dau day budc hai vat i

a
Z. \ o 1A K r s ¢ | ilml
co khoi luong my, m, (hinh vé) hé¢ s6 ma sat gitra m, <

va mat ban 1a x . Bo qua ma sat ¢ truc rong roc. Tim
gia toc cua m; do1 voi dat khi ban chuyén dong véi gia toc @, hudng sang trai, cho

g 1 gia tdc trong truong.
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Chuyén dé: Co hoc chit diém.

PS: 4= mz(\/gz +a20 —ay)— pumg

m +m,

50.Cho hé nhu hinh v&, thang may di 1én véi gia toc &, huéng

1én. Tinh gia toc cia m; va m, doi vdi dat va luc cang cua day

treo rong roc.

m,

C_ 2mya, +(m, —my)g

1

m, +m,
PS: 4 - 2ma, —(m,—m,)g
’ m, +m,
7o 2mmy(g+a,)8
m, +m,

51.Qua cau khdi luong m dugc treo bdi hai day nhe trén R C
trAn mdt toa xe nhu hinh v&, AB = BC = CA. Toa xe y

chuyén dong nhanh dan déu véi gia tbc a. Tinh a.

QO

a. Cho biét luc cing day AC gip 3 1an day AB.
b. dé day AB chung (khdng bi cing).

bS: a. a:i;b. a>-*

243 V3
52.Trong mot thang may dang di 1én nhanh dan déu véi gia toc a, =2m/s* , ngudi
ta ném ngang mot vat voi van toc v, =2m/s (d6i voi thang). Khoang cach tir diém
ném dén san 1a OH = 1,5 m. Hoi sau bao 1au vt cham san. Tim khoang cach tur
diém ném dén diém vat cham san. B6 qua strc can khong khi, g = 10 m/s’.

bS: OM=1,8 m.
53.Ném c6 khéi lwgng M, miat AB dai | nghiéng méot goc «
so voi phuong ngang. Tir A tha vat khéi luong m khong van

m
toc dau. Bé qua ma sat gitra m véi san va gifta m voi M. //‘
B
[24

a. Tinh gia toc ctia M.

b. Tim thoi gian m di tir A dén B.

DS: a, o= Mgsina.cosa 212\/21(M+msm a

. b . M
M +msin® a gsina(M +m)
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Chuyén dé: Co hoc chit diém.
54.Trén mit phing nim ngang c6 mdt ném khdi luong

m, = 4kg , chiéu dai mat phang nghiéng L = 12 cm, va

my

!

a =30°.Trén ném dat khic gd m, =1kg. Biét hé s6 ma sat " m,

giita g0 va ném x =0,1. Bé qua ma sat giita ném va mit phang ngang. Tim luc F
dat vao ném dé khic gd truot hét chiéu dai mit phang nghiéng trong thoi gian t =
2 s tir trang thai dung yén. LAy ¢ =10m/s> .

bS: F=49N .
55.M6t ném khéi lugng M = 1 kg c6 mit AB dai 1 m, goc nghiéng « =30° c6 thé
truot khong ma sat trén mit phang ndm ngang. Tir A tha vat m = lkg truot xudng
déc AB. Hé s6 ma sat truot gitra m va mat AB 1a 0,2. B qua kich thudc vat m.
Tim thoi gian d&é m dén B. Trong thoi gian d6 ném di duogc doan duong bao nhiéu
2. Cho g =10 m/s”.

bS:t=0,6s;s=0,43 m.
56.Chiéc ném A c6 khdi lwgng m; = 5 kg, c6 goc nghiéng « =30° ¢ thé chuyén

dong tinh tién khong ma sat trém mat ban nhin nim
Lo - ~ A mp A

ngang. Mot vat khoi luong m, = 1 kg, dat trén ném

duoc kéo bang mot soi diy vat qua rong roc ¢d dinh  _p_~ m

H.1

gin chit véi ném.
Luc kéo F phai c6 d6 1on bﬁng bao nhiéu dé vat m, chuyén dong lén trén theo mat
ném. Khi F = 10 N, gia tc ctia vat va ném bang bao nhiéu ? Bé qua ma sat, khoi
luong day va khéi luong rong roc.
Lay g =10 m/s”.

DS: 5,84 <F < 64,6 N; a, = 1,08 m/s’; a, = 4,99 m/s’.
57.M6t vat c6 khdi lugng m nam trén mit ban nim ngang, gin
vao dau mot 16 xo thang dimg c6 do cimg K. Ban dau 1o xo khong

bién dang va chiéu dai l,. Ban chuyén dong déu theo phuong

ngang, 10 xo nghiéng géc « so voi phuong thang dung. Tim hé
s6 ma sat y gitra vat va ban.

Ap dung: K=10N/m, I =0,1 m, ¢ =60° , m= 0,5 kg.
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Chuyén dé: Co hoc chit diém.

_ Kl,(1-cos).tancx

bS: , u=0,2.
# P—-Kl,(1-cosa) a
58.Mot 10 x0 ¢6 chiéu dai tu nhién 1, =24,3m va do
Yy
ctmg k = 1002Y.; ¢6 dAu O gin voi mot thanh clng,
m A
(0] T

nam ngang T nhu hinh v&. Pau kia c6 gan voi mot vt
nho A, khdi lwgng m = 100g. Thanh T xuyén qua tim vat A va A c6 thé truot
khong ma st theo T. Lay g = 10m/s”.
Cho thanh T quay déu quanh truc thang dung Oy, vdi van téc goc o= 10 rad/s.
Tinh d¢ dai cua 16 xo. Xac dinh phuong, chiéu va cuong do cua luc do R tac dung
vao diém O. B6 qua khéi luong cua 10 xo .

bS:/1=27em ,F=2,7N.
59.Vit c6 khoi lugng m = 50 g gin vao dau mot 10 xo

nhe. Lo xo ¢6 chiéu dai ban dau /, = 30 cm va do ) "“v".v‘v‘"

cung k =3 N/cm. Nguoi ta cho vét va 10 xo quay

tron déu trén mot mit san nhin ndm ngang, truc quay di qua dau 16 xo. Tinh s
vong quay trong mot phut dé 16 xo dan ra mot doan x = 5 cm.

bS: n =280 vong/ phut.
60.L6 xo k=50 N/m, /, =36 cm treo vat m = 0,2 kg c6 dau trén cb dinh. Quay lo
xo quanh mdt truc thang dimg qua dau trén 16 xo, m vach mot dudng tron nam
ngang hop véi truc 10 xo goc 45°. Tinh chiéu dai 10 xo va sd vong quay trong mot
phut.

bS:1=41,6 cm; 55,8 vong/phut.
61.Thanh OA quay quanh mdt truc thang dimg OZ véi van toc

g6c . Goc ZOA=a khong d6i. Mot hon bi nho khdi luong m, L4 A
c6 thé trugt khong ma sat trén OA va duge nbi v6i diém O bang m

mot 10 xo ¢d do cung k va cé chiéu dai ty nhién /.

a. Tim vi tri can bang cua hon bi va di€u kién dé co can bang.

b. Can bing nay 1a bén hay khong bén.

bS:a. /= Kty —mg cos a Cw< .l \/E;b. Can bang bén.
Ssmao \m

k—mo’ sin®
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Chuyén dé: Co hoc chit diém.

62.bat mot vat nho ¢ cach truc quay cia mdt cai mam 10 cm. Cho mam quay tu
trang thai nghi véi gia tdc goc khong ddi, sau thoi gian 0,5 gidy co van toc 30
vong/phit. Tinh hé s6 ma sat nho nhét giira vat va mam dé vat khong bi truot trong
thoi ky tiang tde. Lay g = 10 m/s*, z>=10.
bS: 4>0,187.

63.M0t nguoi mudn d6 mot dong cat hinh non trén mét dién tich hinh tron trong
san nha anh ta. Ngoai dién tich hinh nén nay, khéng co cat tran xudng. Ban kinh
hinh tron 14 R, hé sb ma sét giita cac 10p cat doc 13 » . Tim thé tich 16n nhat cua
dong cat.

bS: v =%7z,uR3.

64.Mot dia phang tron c6 ban kinh R = 10cm, ndm ngang quay déu quanh truc
thang dtng di qua tAm cua dia.

a. Néu mdi gidy dia quay duoc 1,5 vong thi van tdc dai ciia mot diém & mép
dia 1a bao nhiéu?

b. Trén mat dia c6 dat mot vat co kich thude nho, hé sb ma sat gitra vat va
diala x = 0,1. Hoi véi nhitng gia tri nao cua van tbe gbc o cua dia thi vat dat

trén dia du ¢ vi tri ndo ciing khong bi truot ra phia ngoai dia. Cho g = 10m/s’

bS: o< ‘/% =316 rad / s.

65.M6t qua cau khéi luong m, treo trén mot so day dai 1. Qua cau quay déu trong

o

mdt vong tron nam ngang nhu hinh v&. Day tao mdt goc a véi
phuong thang dimg. Hay tinh thoi gian dé qua cau quay duge mot

vong. Biét gia toc trong luc tai noi qua cau chuyén dong 13 g.

27 lcosa

bS: 7="=21
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Chuyén dé: Co hoc chit diém.

66.C6 dia phang treo mot con lic don (gom vat ning M treo vao

dau mot soi ddy nhe) vao dau thanh AB cdm thang dung trén mit

dia, dau B cdm vao dia tai diém cach tam quay g. Cho AB =2R.

Ly

hop voi phuong thang ding mot goc « nam trong midt phang chira AB va truc

a. Ching minh rang khi dia quay déu thi phuong day treo

quay.
b. Biét chiéu dai con lic 1a 1 = R, tim vén téc goc o cua dia quay dé o =
30",
DS: a. Do cac lyc ddng phang; b. w~7,6rad /s.
67.M0t qua khdi luong m dugc gén vao mot sgi ddy ma dau kia

ctia dugc budc vao diu mot thanh théng ding dat c¢d dinh trén

mot mit ban quay ndm ngang nhu hinh v&. Ban s& quay v6i van
tbc goc o bang bao nhiéu, néu day tao v4i phuong vudng goc clia ‘u
ban mot goc o = 45”2 Biét ddy dai 1 = 6cm va khoang cach cua h thang ding
quay la r = 10cm.

BS: w=8,3rad /s.
68.M6t ngudi ndm trong mot cian phong hinh tru, trong khong gian, cach xa céac
thién thé. Tinh sb vong quay ciia phong quanh truc trong mot phut dé phong tao
cho nguodi mot trong lwong bang véi trong luong clia ngudi trén mat dat. Biét ban
kinh cua phong R = 1,44 m.

bS: n =25 vong/phut.
69.Tim van téc nho nhit cia mot ngudi di moto chuyén dong tron déu theo mot
duong tron ndm ngang & mit trong mot hinh tru thing dtng ban kinh 3 m, hé sb
ma truot la 4 =0,3.

bS: 36 Km/h.
70.Van tdc t6i da cua ngudi di xe dap trén mot duong vong cd mit dudng nghiéng
vé phia tim mot goc « gip may lan van toc tdi da cua xe di trén dudng vong d6

nhung mit dudng ndm ngang ? Coi cac banh xe déu 1a banh phat dong.
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Chuyén dé: Co hoc chit diém.

pS: V_2:\/ sin o + pcosa

v, u(cosa — psina)
71.Cho hé nhu hinh v&, khéi luong cua nguoi 72 kg, cuia ghé treo 12
kg. Khi nguoi kéo day chuyén dong di 1én, Iyc nén cia nguoi 1én

ghé 12 400 N. Tinh gia tbc chuyén dong cua ghé va ngudi.

bS:a,=33 m/s’.
72.Mot chiéc phéu c6 miat phéu nghiéng goc « véi phuong thing dung, quay
quanh truc (nhu hinh v&) véi van tbe gdc o . Mot vién bi nho dit trén mat phéu
quay cung v6i phédu. Khi chuyén dong di 6n dinh, bi quay cung vén téc voi phéu

va & vi tri cach truc phéu mot doan R. Coi ma st 12 nho, hiy tinh R.

. gceota
bS: R==2—7—.
@

73.Mo6t chiéc phéu co goc ¢ dinh quay déu xung quanh mét truc thing dung véi
tan s6 vong 1a n vong/s. Ngudi ta dit mot vt nho trong long phéu. Hé sb ma sat
giita vat va phéu 1a x . Hoi phai dit cach day phéu mot khoang cach L bang bao

nhiéu dé vat ciing quay v6i phéu ma khong truot.

ps: gleota—p)  _, __ gleota+u)
dzrn’(sina + ucosa)  4dzn’(sina — pcosa)

74.Dia ndm ngang quay quanh truc thing dting véi tan sé n = 30 vong/phut. Vit
dat trén dia cach truc 20 cm. Hé sd ma sat gitra dia va vat la bao nhiéu dé vat
khong truot trén dia ?

bS: u>0,2.

75.0 mép dudi cua mot mat nén dat vat nho khéi luong m.

Goc nghiéng cua mat nén la o (hinh v€). Mat ndn quay xung
. o s A A A o
quanh tryc thang dirg doi xtimg ( A) vi van toc goc o khong PE—

R

@
h\
>
@

doi. Khoang cach tir truc dén vat 1a R. Tim hé s6 ma sat gitra

vat va mdt non dé vat ding yén trén mat nén va bién ludn két qua.

. 2 . 2
sma+w Rcosa sina+w Rcosa cota
pS: k>£ — kminzg — ;a)<‘/g—.
cosa—w Rsina cosa— @ Rsina R
8 8
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Chuyén dé: Co hoc chit diém.

Hai qua cau m; = 2 m, ndi voi nhau bang soi day dai / =

12 e¢m va c6 thé chuyén dong khong ma sat trén mot truc

nam ngang qua tdm hai qua cau. Cho hé quay quanh mot >
truc thang dang. Biét hai qua cau ding yén khong truot
trén truc ngang. Tinh khoang cach tir hai qua cau dén truc quay.
bS:l,=4cm, [, =8 cm.
76.Hai vién bi A va B ¢6 khéi luong M va m ndi voi nhau

bang mot 10 xo c¢6 do cuing k va chiéu dai tu nhién /,. Luén hé

théng M, m vao truc ngang xy nhu hinh v& va quay xung
quanh tryc Oz véi vén téc goc . Hai bi M, m trugt khong ma sat trén thanh xy.

Tim vi tri can bang cua hai vién bi va khoang cach gitra chiing.

kml, kMi, _ kil (m + M)

bS: 1= =, L= =5 1= 5 -
k(m+M)-2mM o k(m+M)-2mMaw k(m+M)-2mM o

77.Hai 16 xo0 ¢6 d cimg k = 250 N/m, I, =36cm bd tri nhu

hinh v&. Hai vat co khbi luong m kich thudc nhé co thé trugt

khong ma sat trén truc ndm ngang. Quay hé quay truc thing
dtng v6i tan s6 n = 2 vong/s. Cho m = 200 g. Tinh chiéu dai mdi 10 xo.

bS: 57 cm; 50 cm.

78.Dia tron nhan cso thé xoay quanh truc thang ding vudng

gbc vo1 mat dia. Vat M dat trén dia, cach truc khoang R. Vat | v

- A A 7. - A A A |
m dat trén M, ndi voi truc bang mot thanh nhe. Van téc quay >
cua dai ting cham. H¢ s6 ma sat gitta M vam1a . Tim van toc goc » cua dia dé

M bit dau trugt khoi m.
PS: w= |
MR

79.Cho hé nhu hinh v€, m, =300 g, mg =200 g, mc = 5

1500 g. Tac dung 1én C lyc 7 nam ngang sao cho A va B . R

dung yén dbi voi C. Tim chiéu va do 16n cia 7 va luc @) O
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Chuyén dé: Co hoc chit diém.

cang cua day ndi A, B.
bS: F hudng sang phai, F =300 N; T =30 N.
80.Cho hé nhu hinh v&. Can phai cho vat A chuyén dong vé phia phai voi mot gia

toc la bao nhiéu dé hé cac vat m; va m, co6 thé:

a. Chuyén dong theo chiéu m, di 1én so véi A. m

b. Ti€p tuc theo chiéu m, di xuong.
c. bting yén so vt A.
Biét h¢ s6 ma sat gitra cac vat m; va mp, doi voi A la p .

DS: a, o> 8Wmrm) ¢ glm—pm) - glumtm) . glm—pm)
= K m, + pm, m, — pnt, m, + pm,

81.Ném A phai chuyén dong ngang véi gia tdc bao nhiéu dé
m trén A chuyén dong 1én trén ? Biét hé s6 ma sat gitra m va

Ald pu<cota. A

pS: a>(sina+,ucosa)g
' cosa—usina

82.Cho hé nhu hinh v€, mdt san nhan, hé s6 ma sat gilta m

vaM 1a 4 . Hoi phai truyén cho M mot van tdc ban dau ¥, M

~
=i

bao nhiéu dé m c6 thé ro1 khoi M ? &

{ m
Vv, > 2ygl(1+ﬁ)

83.Trong mot toa tau khdi lugng M = 2000 kg dimg yén, c6 mot hon bi nam yén

trén mit ban ndm ngang gin véi toa tau va cao hon san toa 1,25 m. Toa tau bat dau

chay thi hon bi ldn khong ma sat trén mat ban dugc 50 cm rdi roi xudng san toa

cach mép ban theo phuong ngang 78 cm. Tinh luc kéo toa tau. Bo qua ma sat can

chuyén dong cua tau.

DS: 2880 N

84.Ném c6 tiét dién 1a tam gidc ABC vudng tai A. Ném

chuyén dong trém mat phang ngang voi gia tbc @, khong doi. A
c

Hai vat nho cung khdi lugng, cung trugt xuéng tir dinh A doc
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Chuyén dé: Co hoc chit diém.

theo hai suon AB va AC ciia ném. Cho ABC=a ; (a>45"). Tim do 16n va hudng
gia tbc @, cua ném theo o dé hai vat cing xuét phat tir dinh v&i van toc ban dau
bang khong (d6i v6i ném) va truot dén chan cac suon trong cac khoang thoi gian
bang nhau (bé qua moi ma sat).

_ g(tan’ o —1)

bS: « : ném chuyén dong sang trai.

2tan o
85.Van nam ngang c6 mot bac c6 do cao h. Mot qua cau

ddng chat co ban kinh R dat tren van sat vio mép A cua béc.

Van chuyén déng sang phai véi gia toc a. Tinh gia tri cuc

dai cua gia toc @ dé qua cdu khong nhay 1én trén bac trong
hai truong hop:
a. Khong c6 ma sat & mép A.

b. O A c6 ma sat ngin khong cho qua ciu truot ma chi c6 thé quay quanh A.

DS:a. o= SRy @ JHCOR-D)
a R-h > R-h

86.MOot 6 t6 chuyén dong nhanh dan déu tir trang thai nghi trén mot doan dudng
nam ngang cé cung tron ban kinh 100 m, goc & tim o =30°. O t6 ¢6 thé van tdc tdi
da nao & cudi doan duong ma khong bi truot ? Biét hé sb ma sat truot ©#=03.Bo

qua ma sat can chuyén dong va coi cac banh xe déu la phat dong.

87.Mo6t binh cau réng ban kinh R quay déu quanh tryc thang ding.
Trong binh c6 chira mdt vat nho cung quay véi binh; khi do géc hop

boi ban kinh néi vat v6i tim binh cau va truc thing ding 14 o (hinh

vé). Cho biét hé sb ma sat giita vat va binh 13 » . Tinh gia tri ti
thiéu ctia van toc goc @ cua binh dé vat khong truot xudng trong qua trinh quay

theo binh.

ps. o~ [EEES

Rsina(tana +1)

128



Chuyén dé: Co hoc chit diém.

88.Cho hé nhu hinh v& m, =8 kg; m, =2 kg . Hé s6 ma

sat gitta m, va mat san nam ngang la 4 =0,3 con hé so j o

ma sat gitra hai vat1la x4, =0,5.

a. Can tac dung luc 7 theo phuong ngang vao m, nhod
nhit bang bao nhiéu dé m, ding yén ddi voi m, .
b. Vi F bang mot ntra gia tri cau a. Tim gia toc cua mbi vat khi do.
Cho g =10 m/s”.
bS:a. F

' =230N;b.a ~883m/s*, a,~10,45m/ s’
89.Mo6t cai ném khéi lugng M dang dumg yén trén mit ban
nam ngang. Trén mit nghiéng cta ném hop véi mit ban

mot goc o, nguoi ta dat mot qud cau dong chat khoi b

lvong m. Qua cau bt dau lan khong trugt doc theo duong
dbc chinh cia mit nghiéng ciia ném. Bo qua ma sat gitra ném va mdt ban; ma

lan gifra qua ciu va ném. Xac dinh gia toc cua ném.

5 .
—mgsinacosa

bS: q,=

M +m(sin® o + scosza)

sat
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Chuyén dé: Co hoc chit diém.

KET QUA PAT PUQC (Théng ké theo nim hoc 2015 — 2016, 2016 — 2017,
2017-2018)

Hoc sinh 16p 10 Chuyén Li cua ndm hoc 2015-2016, 2016 — 2017, 2017-
2018 da tiép thu kién thirc tot, diéu nay gop phan dang ké vao thanh cong budc dau
ctia Chuyén dé.

Trén co s& do, co thé két luan réng: Viéc sir dung hé théng cac bai tap va
hudng dan giai cac bai tap vat li trong qué trinh bdi dudng HSG cho HS di mang
lai hiéu qua cao, HS thu nhan kién thirc chic chin va sau hon, kha nang van dung
Iy thuyét vao bai tap tot hon va ciing khang dinh duoc HS di phat trién dugc niang
luc nhan thirc va tu duy Vat li. Chuyén dé da gitip ho c6 mot hé théng bai tap dam
bao tinh logic khoa hoc vé noi dung kién thirc, rat thuan lgi cho GV trong cong tac

bdi dudng HSG vat 1i.

PIEU KIEN PE CHUYEN PE PUQC NHAN RONG

- Vé phia cac GV:

Doi hoi GV mat nhiéu thoi gian, cOng strc trong viéc chuan bj va giao nhiém
vu cho HS...

- V& phia HS:

Phai c6 kién thirc toan viing chéc, c6 nén tang Vat li t6t . Vi vay, muén ap
dung Chuyén dé trén thi phai doi hoi & GV va HS phai c¢6 quyét tim va nd luc
trong qua trinh day va hoc tai cac truong THPT
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Chuyén dé: Co hoc chit diém.

KET LUAN VA KIEN NGHI
KET LUAN

Déi chiéu v6i cac muc dich nghién ctru va cac nhiém vu can giai quyét cua
Chuyén dé t6i da dat duoc mot sd két qua sau:

- To1 da hé théng duoc toan bd kién thirc can thiét sau, rong vé phﬁn toan, li
thuyét vat i nham muc dich giai quyét cac bai tap vé Co hoc chat diém.

- Qué trinh 4p dung Chuyén dé da cho phép rut ra nhitng danh gia so b vé
hiéu qua cua tién trinh day hoc trong viéc phat trién ning luc giai quyét vin dé caa
HS.

Tuy nhién, t6i chi tién hanh ap dung & mot 16p va trong mot truong. Vi vay,

viéc danh gia hiéu qua ctia Chuyén dé chua mang tinh khai quat.

KHUYEN NGHI
Qua qué trinh thuc hién sang kién, t6i co mot sé dé xuét sau
- Tiép tuc bdi dudng thudng xuyén cho GV chuyén trong mdi nim

- Boi dudng va cung cap cho GV céc tai liéu day 16p chuyén
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