2. BAI TAP LUYEN TAP TONG HQP

Chuyén dé 2: CHUYEN PONG THANG BIEN POI PEU, SU ROI TU DO

14. Mot vat chuyén dong cham dan déu. Xét ba doan duong lién tiép b?mg nhau trude khi dung lai thi doan &

giira vat di trong thoi gian 1s . Tim tong thoi gian vat di ba doan dudng bang nhau ké trén.

(Trich dé thi Olympic 30/4, 1998)

Bai giai

Goi ba quing duong lién tiép 1a AB,BC va CD;a 1a gia toc chuyén dong cua vat. Ta co:

AB =BC =CD =s; v,

Trén doan AB

- Trén doan BC:

- Tréndoan CD:0- v} =2as (3).

1%

vi- v =2as (2),

_0.

2

2 v =2as (1),

v, -V , A
- Mat khéc, trén doan BC:a = Zt L. véit=ls nén a=v,-v, (4),

- Tu céc phuong trinh trén, ta dugc: v, =v2\/§; v =v2\/5; a=v, (1 - \/5)

- Thoi gian di hai quang 4B va CD la:

T =

ViV, :\/5-\/5:(\5_ ﬁ)(ﬁ+1):\£+\/§- 2-2(s)

1 P \/5-1

=J2 +1(s)
1

- Thoi gian di tong cong trén ca quang duong AD 1a t =t +t, +1, .
=t =6 +/3-2- V2 +1+/2 +1 =16 +/3 (s).

Vay: Toéng thoi gian di ba doan duong trén 1a ¢ =J6 +/3 (s).

15. Mot xe tai can chuyén hang giita hai diém A4 va B cach nhau mot khoang L =800m . Chuyén dong cia

xe gdm hai giai doan: khoi hanh tai 4 chuyén dong nhanh dan déu va sau d6 tiép tuc chuyén dong cham dan

dé dimg lai B . Biét rang d6 16n gia toc ciia xe trong sudt qué trinh chuyén dong khong vuot qua 2m /s> . Hoi

phai mat it nhat bao nhiéu thoi gian dé xe di duoc quing duong trén?

(Trich d@é thi Olympic 30/4, 1999)

Bai giai

Goi S 1a quing duong di trong chuyén dong nhanh dan déu; @.,b 1an luot 1a do 16n gia toc cua xe trong 2 giai

doan (@ va b>0).



- Trong giai doan dau, ta co: s :%aﬁ =t = 2 D); v} =2as (2)
a

- Trong giai doan sau, ta co: v, =2b(L-s) (3); v =bt, (4).

bL L

- T (2) va (3) suy ra: 2as =2b(L- s)= s = " () val-s= a+b 6).
a a

2bL
_ \ \ 't - = 7
Tu (1) va (5) suy ra: { (a+h)a .
. . _ | 2alL
- TU@). (4 va(6)suyra: b = [m s ®).

s oian e cdme o di 1 A din B f =t 4t = | 2PL_ 4 [ 2L ) \ﬁ+\/§
01 gian tong cong xe di én B: = e G PRI
\F \/Z
— 4+ J—
a b
Al 92 : b a
Dau “="xay ra khi: ,|— =,/|— = a =b.
a b
Luc do: t =t :2\/222\/222 /@ =40s .
a a, 2

Vay: Thoi gian ngin nhat dé xe di hét quang duong trén 1a 7., =40s .

- Theo bat dang thirc Co-si: =2,

16. Mot chat diém chuyén dong trén mot duong thang tir 4 dén B cach nhau doan d =A4B =8m thoéng qua
hai giai doan: Bat ¢iu khoi hanh tai 4 chuyén dong nhanh dan déu va sau do tiép tuc chuyén dong cham dan
déu dé dimg lai tai B. Cho biét d6 16n cua cac gia téc trong sudt qua trinh chuyén dong khong vuot qua

2¢m /s . Tinh thoi gian ngan nhét dé chat diém di duoc quang duong trén.

(Trich dé thi Olympic 30/4, 2013)
Bai giai
Chon chiéu (+) 1a chiéu chuyén dong ciia chét diém.
Goi s, 1a quang duong di trong chuyén dong nhanh dan déu, s, 1a quing duong con lai; @, va a, 1a gia toc

ctia chat diém trong 2 giai doan chuyén dong.
. . A e v e . 1, 25,
- Trong giai doan dau ung v&i thoi gian 7, ta co: s, =5a1t1 =t == v =2a5, (1)
a

- Trong giai doan sau ung véi thoi gian 7, , ta co: v, == a,1,; V12 =-2a,s, =-2a, (d- 51) (2)



a a,

i —d;s, = d (3)

a, - a a - a,

- Tu(l)va(2)tadugc: 5 =

- Thoi gian chuyén dong ciia chit diém trong mdi giai doan:

t = Ld;tzz Ld 4)
(az- al)a1 (az— al)a2
- Thoigian chatdiemdite 4 dén B: ¢ =t +1, = ¢ Z\/a - d. (5).
2

"4 |4
a, a, -4,
A Lo 4% LA . X 4 |4 . T% 4 5s
- p dung bat dang thirc Co-si cho hai s6 duong ) ta dugc: + =2,
a T a T4
DAau “=" xay ra khi @, =-a,.

- T (5) suy ra: 1, =2 \/E >2 (d =8m;a, =2em/s* =0,02m/s*)= 1. =2 /0262 =40s |
al s

Vay: Thoi gian ngan nhat dé chat diém di duogc quang dudng AB 1a ¢, =40s .
17. Trén quing duong nhit dinh, mot chat diém chuyén dong nhanh dan déu khong van toc dau voi gia te @

mat thoi gian 7. Néu chuyén dong cta chat diém 13 luan phién gitta chuyén dong véi gia tbc @ trong thoi
T . ) T . . i .
gian 7| :E va chuyén dong déu trong thoi gian 7, :E thi dé di hét quang duong chat diém phai trai qua

mAy 1an chuyén dong déu?
(Trich dé thi 30/4, 2015)
Bai giai

s 1
- Quing dudng chét diém phai di: S :E.a.T2 .

- Goin 1a s0 lan chat diém chuyén dong vai thoi gian 7, , ta co:

1 2 1 ) 1 5
§= E.¢1T]‘+ar1’;T2 + EaT]‘+aT]T] +2aTT, | + Eai’;‘+2aT,T] +3aTlT,
+.+ ;aT]j+(rf—1)a]‘;TI +nallT,
T”.
§ =" a[1+3+5+...+(2n-1)]+T]T2a(1+2+,,.+n) @)

2
- Tu (1) va (2) ta dugc:



2
%aTz :TIT'a[H3+5+...+(2n-1)]+T1T2.a(1+2+...+n)
2

L LT LT e

2 2 10 10 15 2

+1

ol L, Lnll) 200205 1 =175

2200 150 2

- Sau 7 lan chéat diém chuyén dong thing déu véi thoi gian T,, quing dudng vat di duoc la:

7+1)7
rog| 1 277, 1 (7+1) _259

2100 2 150 2 600"
] 259 41
- Quang duong con lai 1a: AS ==T?a- —T’a=—T"a.
2 600 600
dng duong chit diém di duoc t thoi gian T, 1an th 8: S, = —aT—2+7aT—2 —iaT2>AS
Quang duong chat diém di dugc trong thoi gian £, 1an thir 8: 9, 5700 “Too 10 .

Vay: Chét diém di hét quing duong trai qua 7 1an chuyén dong thang déu.
18. Trén truc Ox , mot chit diém chuyén dong bién d6i déu c6 hoanh do & cac thoi diém 7,7, 1an luot 1a
X, X,,X;. Biétrang: t,- t, =t,- t, =t
Hay tinh gia toc cua chuyén dong theo X;,x,,X;,¢ va cho biét tinh chit ctua chuyén dong.
Bai giai
Gia st tai thoi diém ban dau (chon #, =0), chit diém c6 toa dd X,, van tdc v, va gia téc @ (khong d6i).

t2
X, =X, + Vv, +a7] D)

, 2
- Tu phuong trinh chuyén dong, ta co: x, =x, +v,t, + % (2)

X, =X, v, +L 3
- Léy (@) - (1): x5 -x =v (- )+ = (t )=+ s (t +1) ().

- Ly (3)— () 5 - x = (6- )+ 5 (t-ﬂ)—von L, +2) ()

, p ; rr o2
- Lay(5)—(4): x5 +x - 2x, :%(’3 - 1) =%.21 = a :)%x;—zxz
- Tinh chat cta chuyén dong:

X+ X

2

>x, = a>0: chat diém chuyén dong nhanh dan déu.



X, +Xx L, a:R 2 an A A 21X
% <X, = a<0: chat diém chuyén dong cham dan deu.

XX -2x, o Xt v 1A, 4R PR A
2 ; néu > > x, thi chat diém chuyén dong nhanh dan déu,

Vay: Gia toc cua chat diém 1a a =

X+ X

néu <X, thi chat diém chuyén dong cham dan déu.

19. Mot doan tau bat dau roi ga chuyén dong nhanh dan déu. Xét trén 2010 ray dau (ké tir khi tau roi ga) &
doan ray thir 2009 tau di mét thoi gian £, . Hiy tinh thoi gian tau di qua ray thir 2010 va ca 2010 doan ray.
Cho rang cac doan ray c6 chiéu dai bang nhau va dat sat nhau.
Bai giai

Goi @ 1a gia téc doan tau; v;,V,,...,V, 13 van tdc doan tau cudi cac doan ray thu 1, thir 2,...ther 7, chiéu dai
cac doanrayla /.
Ta co: vf =2al; v§ =4al;...;v§ =2nal .
Suy ra: v, =\/§v1;v3 =\/§v1;...;vn Z\/;vl.

- Thoi gian tau di hét doan ray thir 2009 1a:

(V2009 - v2008), ,

L 0

= = .
a a a 2009 - /2008
- Thoi gian tau di hét doan ray thir 2010 la:

- g, (V0 VEO)s o, (/070 V)

b = =
2010 a a V2009 - /2008

. 1z \2010 - 1,20
- Thoi gian tau di hét 2010 doan ray la: ¢ =Yoo — oo V2010

a a  J2009- 2008
t,.(+2010 - v/2009)

Vay: Thoi gian tau di qua doan ray thu 2010 va ca 2010 doan ray la ; = va

2010 2009 - 2008

—, _booe ™ Vanos _
t =t, = =

2009

1,4/2010
J2009 - /2008

2 A \oovw Y . e
20. Hai vat chuyén dong trén cung mot duong thang vdi cac van toc dau v;,v, nguogc chiéu nhau, hudng dén

=

u oy
nhau, d¢ 16n v;,v,. Gia toc cua ching la a,,a, khong thay doi va ngugce chi€u véi cac van toc dau tuong tng
u L

V,,v, . Khoang cach ban dau giita hai vat phai c6 gia tri nhd nhét 1 bao nhiéu dé chiing khong gap nhau khi
chuyén dong?

Bai giai



Chon h¢ quy chiéu gén v6i vt 2, chiéu (+) 1a chiéu chuyén dong cua vat 1; goi mat dét 1a vat 0.
- Van toc ban dau tuong dbi:

[H]H] W]} uu [N} u —-.' { f]
Vip =V tVe =V, m V= v, =y,

- Gia toc tuong doi: ; ;
uuy uu uuy u Uy
a, =a,*ta, =a,-a,= a, =- (al +a2)- ’

12

- Goi § 1a quang duong vat 1 di dugc cho dén khi dung lai so véi vat 2. Ta co:

~

> G, +v )2
0% - v =2a,s = 0°- (v, +v, ) =-2(q,+a,)s = s =———2"—

2(a, +a,)’
- Dé hai vat khong gip nhau, khoang cich ban dau giira chung 1a d phai théa: d =s .

oy i)
_2(a1+a2) min 2(a1+a2).

Vay: Dé hai vat khong gip nhau trong qua trinh chuyén dong thi khoang cach ban dau giita hai vat phai c6

. v +v,)
gid trinho nhatla d  =—+—2—.
2(a, +a,)

21. Mot chat diém bt diu chuyén dong tir diém 4, (x,,0) theo chidu duong cua truc Ox véi gia tde khong
d6i Zl . Cung luc d6, chat diém th hai tir diém B, (»,,0) cling bat ddu chuyén dong theo chiéu dwong cua
truc Oy véi gia toc khong ddi Zuz )
a) Hoi sau bao 1au hai chit diém lai gan nhau nhét va tinh khoang cach gitra chiing luc d6?
b) Vi diéu kién nao cta 4,,4,,X,, Y, thi ching co thé gip nhau?
Bai giai
a) Sau bao 1au hai chat diém lai gin nhau nhét va khoang cach giita chiing lac do.

- Phuong trinh chuyén dong ciia cac chat diém:

_ 1
+ Chat diém 1: x =x, +5alt2 .

. 1
+ Chét diém 2: y =, +5azl‘2 (2).
- Khoang cach d giita hai chat diém ¢ thoi diém ¢:

1
d* =x*+y’ =Z(a12 +a; )k2 +(a,x, +a,, )k + x5 + ;3 (Voi k =1*).



bl

:(a1J’o - X )y

1 2 2 2 2 2
dac- b _4.Z(a,' +a, )(xa +Y6)' (ax, +a,y,)
m 4a 4.;(012 +a§) alz +a§

=d

= dlllill :‘a]yo _ azxo‘ (3)
b _  axgtay, __ 2(ayx, +a,,) = ¢ _\/- 2(ax, +a,y,) (4)

2ooai(@ea) o wre

2 2

- 2(ax, +a,,)

2

> hai chat diém lai gan nhau nhat va khoang cach gitra chung
a, +a
1 2

Vay: Sau thoi gian ¢ = \/

lac d6 13 i —
a, + a,

b) Diéu kién cua a,a,,xy,y, dé chung c6 thé gap nhau

2y a- . Xo , Y
- Tu (4), dé bai toan c6 nghiém: - 2(ax, +a,,) 20 & =2 +=L <0

a, a
A ad AhAs A1 A < \ — _ a, _ X,
- Pé hai chét diém gap nhau thi: 4., =0 @y, - a,x, =0 & — =—
a, Yo
Ao VA DiAn A 1o A ox LI R S R
Vay: Diéu kién cua a,,4a,,X,,, dé chung c6 thé gap nhau la o o =va - _y_ )
2 1 2 0

22. Hai méang rat nhin 4B va CD cing nim trong mot mit

phang thang dimg va cing hop véi phuong ngang mot goc nhur
nhau, CD =CB . Hai vat nho dugc tha déng thoi khong van tde
dauty Ava C.

Thoi gian dé vat trugt tir 4 dén B 13 ¢, va thoi gian dé vat truot

tir C dén D 14 t,. Sau bao lau ké tir khi tha, khoang cach giita

hai vat 1a ngan nhat?

Bai giai



Gia tdc ciia mdi vat khi trugt khong ma sat: @ =gsina . Do d6, sau thoi gian ¢ chung di dugc quing dudng

x bang nhau. Goi khoang cach giita chung 1a L . Ta cé:

I =x* +(4C- x)' - 2x(4C- x)cos2a
o [ =x" + AC? +x” - 2xAC- 2x(AC - x)cos2a
o I} =4C* - 2x(AC- x)- 2x(4C - x)cos2a
o [’ =AC? - 2x(1+cos2a )(AC- x)
= L=L_ < X =x(4C- )c)max

- Ap dung bat dang thirc Co-si cho hai sé khong
am: x va (UC- x), ta duge: X =x+(4C- x) =2 x(4C- x) .

. AC
Dau “="xay rakhi: x =AC- x= x ZT.

AB- CD
- Ma: AB =AC+CB =2x+CD= x =22- L

- Mait khac: 4B Zlatf, CD zlatzz, X zlatz,
’ 2 2 2

1, 1 .,
AB- CD —at’ - —at 2 2
) - . 1 1 2 1 -
Thay vao x > ta duogc: Lat =2 2 o 7 :_(tlz- 122)3 ;= /tl L.
2 2 2 2
-t

Vay: Sau thoi gian ¢ = thi khoang cach giita hai vat 1a ngan nhat.

23. Mot vat chuyén dong cham dan déu cho dén khi dimg lai. Biét quang duong di dugc trong gidy dau tién
dai gap 15 lan quing duong di duoc trong gidy cudi cung va tong quing dudng vat di dugc 1a 25,6m . Tim
van téc dau cua vat.

Bai giai
Goi quang dudng ma vat di duoc trong gidy dau 13 s,, ; quing dudng ma vat di dugc trong gidy cudi 13 Sy .

Ta co:

- t t $ >
O A B C X

So4 =vo.l+%.12 =V, 20
Ve =vy, +a.1=0= v, =-a (2)

Spe =v3.1+%.12 =g+ =- % (3)



- Theo dé&: s,, =155, = v, +% =15

-EJ: v =-8a .

2
V2 - 2
- Quang duong vat di dugc: s = C2 0
a
0’ - (-8a) i
< 25,6 227 =-32a= a=-0,8m/s" = v, =-8.(-0,8) =6,4m /s .
a

Vay: Van toc ddu cua vat 1a v, =6,4m/s
24. Mot 6 t6 cho khach gitra hai dia diém 4 va B cach nhau mot khoang / =800m . Chuyén dong cta 6 t0
g6m hai giai doan: khoi hanh tai 4 chuyén dong nhanh dan déu va sau d6 tiép tuc chuyén dong cham dan
déu dé diung lai & B. Biét rang d6 16n gia tc cta 6 to trong sudt qua trinh chuyén dong khong vuot quéa
a, =2m/ s’ . Phai mat it nhat bao nhiéu thoi gian dé 6 to di tir 4 dén B ?

Bai giai
Goi S 1a quang duong 6 t6 di dugc trong giai doan chuyén dong nhanh dan déu; a,b 1a d¢ 16n gia toc cta 6

t6 trong giai doan chuyén dong nhanh dan déu va chuyén dong cham dan déu (a,b>0).
.. 2 n A A , 1 ) 2S 2
- Trong giai doan chuyén dong nhanh dan déu, ta co: s 25 at! = t === v =2as ().
a

- Trong giai doan chuyén dong cham dén déu, ta c6: v =2b(/- s); v, =bt, (2).

bl al
- Tu (1) va(2), taduge: 2as =2b([- s)= s =——;[- s = (3).
u (1) va (2), ta dugc: 2as s s s s s
2bl
_ \ \ 't el (4
Tu (1) va (3), ta duoc: 4 2(a+d) )
2al
_ \ \ ‘t - (5)
T (2) va (3), ta dugc: 1, b(a+b) .

Thvi gian 6 6 di tir 4 dén B la: £ =t +1, = |20 4 |24 = | 2
Oigian 0 toditr 4 dén B la: # =4 +h = = m Nt e 0 (a+b)

B

£-8)

- Ap dung bit dang thirc Co-si cho hai s6 khong 4m \/%, \/E ta duoc =2,
a

| 21 1

- r . > [ yo — 2

Mat khéc: (a+h) —\/; Vol a, =2m/s" .

= ZZ\/Iz :2\/1:) t . :2\/1 =2 f@ =40s
aO ao aO 2




Vay: Phai mat it nhat 40s dé6to ditr 4 dén B.
25. Mot chét diém chuyén dong tr 4 dén B cach 4 mot doan s. C chuyén dong duoc 3s thi chét diém lai
nghi 1s. Trong 3s dau chit diém chuyén dong véi toc do v, =5m/s . Trong cac khoang 3s tiép theo chat
diém chuyén dong vai tbe o 2v,, 3V, ..., nv,. Tinh tc do trung binh cia chat diém trén quing duong AB
trong céc truong hop:

a) s=315m.

b) s'=325m.

Bai giai

Dit 4, =3s; goi 5 1a quing duong ma chét diém di dugc sau nt, (s)(n >1);5,.,5,,5,,....5, 1a quing duong di
dugc cua chat diém trong 3s dau tién va trong cic khoang 3s ké tiép... Ta co:

S =S 48, 45, .+,
© s =Vl F 200 Fo vt =V L A+2+...+n)

n(n+1) n(n+1)
= Votl =
2

< S

5.3=7,5n(n+1)

n=
a) Khi s =315m, ta cd: 7.5n(n+1) =315 <  (logi n=-7).
n=-
- Thoi gian chuyén dong coa chit diém trén quing duong s =315m la:
t=nt,+n-1=63+6-1=23s

- s 315

- Tdc d6 trung binh cua chat diém trén quang duong s =315m: v 2; =——=13,7m/s.
b) Khi s'=325m, ta co:
- Thoi gian chat diém di quang dudng s =315m dau la ¢ =23s .
i gian chit diém di quing dut Gt Ar == A5 210 g 59,
- Thoi gian chat diém di quang dudong As =10m cuoi la: v i+l )Vo 75 .

- Téc @ trung binh cia chat diém trén quing duong s'=325m  la:

;_S'_ st 325
t' t+Ar+1 23+40,29+1

=13,38m/s .

Vay: Téc do trung binh cta chit diém trén cac quing dudong s =315m 1a v =13,7m/s va s' =325m
1a v' =13,38m/s .
26. Hai thanh cimg bang kim loai c6 chiéu dai O4 =1, OB =, lién két véi nhau boi khép nbi O, duoc dit

trén mat ban nhin nim ngang. Ngudi ta kéo hai ddu 4,B cia thanh theo cung phwong AB nhung nguoc



chi€u nhau véi van toc khong doi lan luot 1a v; va v,. Tim gia toc ctia khdp ndéi O luc hai thanh vudng goc

nhau.

Bai giai

Xét hé quy chiéu gan voi 4. Ta co:
uu u L

- Vantoc cua B doivoi 4: v, =v, +v, = v, =v, +v,.

ZZ
I>+10;°

- Van tdc ciia khép ndi O déivei 4: v =Vscos S =(v +v,)

U L U uu
. A \ A 5 r A 2 2 \ . A \ A 5 r
- Gia toc toan phan cua khép noi O: a =a, +a, = a =\/a; +a, (a,,a, la gia toc thanh phan cta khop

ndi O theo OA va OB).

\ A A , o ks .k , A v? (Vl v, )2 122
- Thanh phan gia toc @, cua khdp ndi O (gia toc hudng tim A): ¢ =— =—F——~y—
Lo @)

Tuong tu, néu chon hé quy chiéu gan voi B, ta co:

ll
~ Van tbc ctia khép néi O déivei B: V=01 + v, )—W .
1 2

N . o RS A
- Thanh phan gia toc ctia khdp noi O (gia toc hudng tdm B): @, =— =—F———~—
Lo @+2)



. A \ A 5 7 A \ — 2 2 __
Gia tOc toan phan cta khdp noi O 1a: a =4Ja; +a, =

Vay: D6 16n gia téc khép ndi O 1a a =

(vl +V2 )2 Vll6 +l26

ll l2 (112 + 122 )

G+, y VI +1

1,17 +12)

27. Tir ban cong lan lugt céc vién bi dugc tha roi tu do cach nhau nhimg khoang thoi gian bang nhau. Khi

vién bi dau tién cham dat thi vién bi tiép theo da roi duoc diing mot nira quang duong. Héi luc ndy vién bi

thr ba d3 roi duogc bao nhiéu phan ciia quing duong? Bao nhiéu vién bi da dugc tha cho dén khi vién bi dau

tién cham dat? Cho g =10m/s”.

(Trich dé thi Olympic 30/4, 2012)

Bai giai

Goi & 1a @6 cao noi tha cac vién bi.

/2h
Thoi gian roi cia mot vién bi: 4, =, [— .
g
, e NI h
Khoang thoi gian vién bi roi nira doan duong dau: ¢, =, [—.
g
. T G h
Khoang thoi gian giira hai lan cac vién bi roi: At =¢, - ¢, Z(\/E - 1) —.
g

h
Thoi gian vién bi th 3 da roi: t; =t, - At =21, - ¢, 2\/:(2— \/5)
g

Quing duong ma vién bi tht ba roi dwoc khi vién bi tht nhit cham dat:

2h

b=t} %gg(% 2) =h(-2v2) van=t=AE <34

2 At (\/5'1)\/?

Véy: Quéng dudng roi cia vién bi thir ba a & =/(3- 2v/2) va sé vién bi da tha 1 4.

28. Mot qua cau dan hdi, duge tha roi tu do tir dd cao 7 =20m xuéng mit san ndm ngang. Sau khi cham san,

qua cau nay 1én thang dimg, lai roi xudng, cir nhu thé ... cho dén lic dimg lai. Biét toc d6 luc nay 1én bang

10

9 . R .
— toc d6 luc cham san trude d6. Tim thoi gian chuyén dong cua qua cau. Lay & =10(m/s*).

Bai giai

\ 2h /2.20
Thoi gianroilan 1: ¢t = |— =,[—— =2s.
g 10



- Tbc @6 cham san lan 1: v, =/2gh .
A AR A A ! & 9
- ToOc @0 nay lén lan 1: v, =k+/2gh véi k ZE.

3 2h
- Thoi gian di 1én lan 1: ¢, =k [— =kt .
g

12
- Do cao cuc dai ndy lén lan 1: A, _v =k’h.

- Thoi gianroi lan 2: ¢' = / / =kt =t,.

- Tdc do nay Ién 1an 2: v, =k*\/2gh .

. 2h
- Thoi gian di 1én 14n 2: 1, =k* |— =k’t
g
- Do cao cuc dai ndy 1én 1an 2: &, —V—l =k'h.
- Thoi gian roi lan 3: 1" = / =k’ / =kt =t,
N T 1A A n 2h n
- Thoigiandilénlan n:t, =k" |— =k"t.
g

- Thoi gian chuyén dong cta qua ciu: 7 =t +2t, +21, +..+2¢, .
9

@T:I+2(k+k2+...+k")t:t+2LI:2+2 10_» =38s .
1‘k 1_2
10

Thoi gian chuyén dong ctia qua cau 1a 7 =38s.

29. Mot qua cau nho roi tir 6 cao 4, =180m . Sau khi cham dat qua cdu nay 1én va lai roi xuéng. Mdi lan

qua cau va cham v6i mdt dat van toc ndy lén cua no chi bang — lan (n=2) van toc cua no trudce lac va
n

cham. Hoi thoi gian tir lac qua cau roi cho dén khi dimg han 14 bao nhiéu? Tinh tong quing duong ma n6 da

di duoc. Lay g =10m/s”.



Chi y: Cép sb nhan 1a mot diy s6 thoa man Vn >2 thi u,

u, ,q,voi u, la so hang thor 7 cua day so, ¢ la
mot sO khong do6i goi 1a cong boi cua cap sO nhan. Tong cia 7 sO6 hang dau cua cap sO nhan:
1_ qﬂ
S =u——,q #l.

I- ¢

Bai giai

Qué cAu tir d§ cao /, khi roi xudng dét co van tde 1a: v, =\2gh, =v/2.10.180 =60m /s .

Van tdc qua cau ndy 1én lan thir nhat va lai roi xudng dat la: v, =

Van toc qua cau nady 1én lan thir hai va lai roi xudng dat la: v, =

—Yo
T
- Van toc qud cau nay 1én lan tha 7 va lai roi xuong dat la: v, ==
2 2 2
\ s % h % h % h
- D6 cao qua cau mdi lan ndy 1én la: h =——=—1h, =% =—>;. . h, =" 0
2¢ n g n

2g
Tong quang duong ma qua cau di duge 1a: s =hy + 24 +2h, +...+2h, +...
s+ Zfi L]

— | I+ —=+—+. ...
nZ n2 n4 n2m—2

Ap dung cong thirc tinh tong 7 sb hang dau tién cua cip sb nhan trong ngodc (...), v6i u, =1 va
1
q =—, ta duogc:

n

1_ L m
2 1-¢" 2h "
s =hy +—-u,. - hy + nzo.l N T
nl
2h 2h
e 5 =h +— 11 =h, +—— =180 22180 =300
n 1_ . n -

Tong thot gian qua cau roi va ndy lén la: ¢ =f, +1, +1, +...+1 +..

v, 2y 2v, v, 2y, |1 1 1
St=Llr "t 2 =D T b — |
g 8 g g g 1n

n n m



- Ap dung cong thic tinh tong 7 s6 hang dau tién ciia cip sé nhan trong ngodc [...] v6i u, =— va
n
1- l m
gy, g v (v 1 ()
| .
1 g g l-¢g g gmn 1
q =—, ta dugc: n
n
<:>t:v_0+2il.L:v_0 n+l :@ ﬂ =18s
g gnl_l gln-1) 10(2-1
n

Vay: Thoi gian tir liic qua ciu roi cho dén khi dimg han va tong quing duong ma né da di duoc 1a ¢ =18s va

s =300m .



