ON THI GIUA HOQC KY 1
MON VAT LY 10 — Phin 2
Noi dung: Pong hoc + Pong lwc hoc + Cin bing ciia chit diém.
CHUYEN BONG BIEN BOI BEU VA ROI T DO
Bai 1: Mot vat roi tu do tir d6 cao h. Ngay trude khi cham dit nd c6 van toc 13 30 m/s.
a) Timh.
b) Tim ty sb quing duong giita nira gidy dau tién va nira gidy cudi cung.
Loi giai

a) Ap dung céng thicc: V= wfZgh ,suyrah=45m.

- %
b) Nira giay dau tién (t1 = 0,5 s) vat di duoc: s1 = 971 =1,25m.

Thoi gian roi: t = 2—h =3s.
\l g

- t? Sy
Trong t2 = 2,5 s dau tién vat roi dugc: s2 = 972 = 31,25 m. Nhu vay trong ntra gidy cuoi
N N . 5 A 1 1
cung vat roi dugc s3=h —s, =13,75m. Ty s0: — =—.
s;. 11

Bai 2: Mot doan tau dai L = 120 m dang chuyén déng déu voi toc do v = 54 km/h. Mot ngudi di
xe mo to trén duong song song voi dudng ray, cing chidu v6i doan tau. Vao thoi diém mo t6 &
ngang voi dudi tau thi tdc dd ciia md t6/1a vo =36 km/h. Ngudi 14i mé t6 lién ting ga dé mo to
chuyén dong nhanh dan déu véigia.toc la a’= 0,2 m/s?. Héi sau bao lau thi mé to vuot qua dau
tau?
Loi giai
Chon géc toa do tai vi tri cia mo t6 khi dang & dudi tau, chiéu duong trung voi chiéu chuyén
dong, gdc thoi gian laluc mé té & ngang dudi tau. Phuong trinh chuyén dong cia dau tau va mo
t6 1an luot la:

X1 = ket vt =120 + 15t (m)

X2/= Vot + at?/2 = 10t + 0,1t? (m).
Khi mé.t6 vuot qua dau tau thi X1 = X, ta ¢6 phuong trinh:

120 + 15t = 10t + 0,1t?
Gidi phuong trinh nay ta nhan nghiém duong: t = 67,7 s.

e Luu y: Néu chon HQC gin vé6i doan tau thi van téc ban dau ciia mé t6 nguoc chiéu chuyén
dong trong HQC gan voi mat dat va co d6 1on 1a 5 m/s, tic 13 néu chon chiéu duong tring
vé6i chiéu chuyén dong cua 2 vat thi mo to ¢d van tbc v = - 5 m/s va gia tbc a = + 0,2 m/s%.
Khi d6 ta c6 phuong trinh chuyén dong caa md t trong HQC nay la: x = - 5t + 0,1t%. Khi
md t6 vuot tau thi x = L = 120 m, va ta lai c6 nghiém nhu trén.



Bai 3: Mot chét diém chuyén dong theo phuong Ox véi vAn tdc v 4 v, (m/s)

thay ddi theo thoi gian nhu hinh v&. V& do thi gia tbc — thoi gian 5 c

a(t) cua chat diém. Gia st tai thoi diém t = 0, chat diém di qua gdc .t (s)

. . o 1 2/ 3 4\5& 6|
toa dg, v€ do thi chuyén dong x(t). -1
-2 D

Loi giai

a. Cac giai doan chuyén dong cua vat duoc a (m/s?)
suy ra tir d6 thi van téc — thoi gian :
+ Giai doan 1(doan OB): vat chuyén dong

nhanh dan déu theo chiéu duong cia truc 4 B
o 1-0 |
Vvéi gia toc: a, ==——=1(m/s? :
g % 1-0 ( ) g t(s)
+ Giai doan 2 ( doan BC): vat chuyén dong O 1 3 4 6

thang déu vai gia toc a, =0

-1

+ Giai doan 3 (doan C4) vat chuyén dong cham dan déu theo chiéu duong cua truc véi gia toc:
0-1 ,
8= 5" ~1(m/s?)
+ Giai doan 4 (doan 4D): vat chuyén dong nhanh dan déu ngugc chiéu duong cua truc véi gia toc:
-2-0
a,=——=-1(m/s?
‘' 6-4 (m/s°)
2
b. + Giai doan 1: & =1(m/s”);x0=0; Vo=0. Do dé : X, :%(m); te[0,1]
+ Giai doan 2: 8, =0(M/$%); Xp, =Xy =0,5(M). Do d6: X, =0,5+(t-1);t e[1,3]
+ Giai doan 3: 8, =—1(m/s?);

Xos = Xy(19) = 2,5(M) ; Vgg =V =L(m/s). Do dé:

X, :z,5+(t_3)_@(m);t c[3.4]

+ Giai doan 4 a, ==1(m/s%); X, =Xy, =3(m);

¢ : (t=4) ..
vo4= 0. Do do: X, :3—T(m) ; t €[4,6]

Bai 4: Mt dan voi chay khoi mot khu rung bi chay véi tdc do khong ddi 8m/s. Pung luc dan voi
con cach nha nghién ciru 100m thi nha nghién ciru 1én xe nd méay chay thang theo huéng chay cta
dan voira khoi khu rimg véi gia téc khong doi 1a a = 0,5m/s?. Khoang cach ngan nhat giita nha
nghién ctru va dan voi la bao nhiéu?

Loi giai

+ Chon truc toa dg trung v6i hudng chay cia dan voi, géc toa d§ trung vai vi tri ciia dan voi khi

cach nha nghién ciru 100m. Goc thdi gian t = 0 khi nha nghién ctru bit dau chuyén dong.
+ Phuong trinh chuyén dong ciia dan voi va nha nghién ciru:



X, = Xop + Vit =8t(m)

X, = Xg, + Vot +%a2t2 :100+%.0,5.t2 =100+0, 25t*(m)

+ Khodng cach giira nha nghién ctru va dan voi:

2
d =x,—x =100+0, 25t* -8t < d :G—SJ +36
t 2
D@ thiy: (E—sj +36>36

Do d6, khodng c4ch giita nha nghién ctru ngén nhét 1a d =36(m)dat khi %—8 =0t =16(s)

Bai 5: Hai chiéc xe giéng nhau ma dong co cta chiung c¢6 2 ché do hoat dong.-Mdi ché do hoat
dong chi cho phép hoat dong trong mot thoi gian t nhét dinh, nhu nhau-Gia toc clia xe & cic ché
do do la a va 1,2a. Hai xe cung xuat phat tir trang thai nghi nhung xe 1 cho hoat dong ché do 1
trude hét thoi gian lai cho hoat dong tiép ché d6 2 con xe 2 thi lam nguoc lai. Hoi khi hét thoi gian
hoat dong cua may xe nao s€ di dugc xa hon? Giai thich.

Loi giai

*Xe 1

2
+ Quang duong di dugc khi hoat dong & ché do 1 s;;= %

+ Van toc cua xe ¢ cuodi ché 4o 1: v, = at

1,2at? 1,2at?

at® +

+ Quang duodng di dugc khi hoatdong ¢ chédo 2: s, = vt +

2 2 2
+ Tong quang dudng xe 1 di dugc: §=s,, +5,, = £+ at® + L2at _ Zjl'zt
* Xe 2.
~ . . : e 1, 2at?
+ Quang duong di duge khi hoat dong & che d§ 2: s2 = s, = >

+ Van tbc cta xe & cudi ché do 1: v, =1, 2at

/ \ . . NN at? , at’ 17t
+ Quang dudng di dugc khi hoat dong & che do 1: s, =V,t +7 =1,2at” + - = 10

A . 12 2 17 2 2 2
+Tong quang duong xe 2 di dugcC: s, =S,, +S,, =— Zﬁlt N 1?;[ _ 31><'(:l)t

Nhu vay: s, > s, tirc Xe 2 di xa hon.

Bai 6: Tha hai vat tir hai vi tri c6 do cao chénh nhau AH = 2m cho roi tu do xudng dat. Thoi diém
hai vat cham dat cach nhau mot khoang At = 0,2s. Tinh dg cao ban dau ctia mdi vét.

Loi giai

Ta c6 phuong trinh:



2(H + AH ) 2 H ., .k Y 2 3
At = — . Thay gia tri s0: AH =2m, At = 0,2s va g = 10 m/s-, ta tim duoc
g g

H=405mvaH =H+ AH=6,05m.

Bai 7: Ném hai vat gidng nhau tir cing do cao h, v6i cing tdc do vo, nhung theo hai hudng khéc
nhau: mot vat ném thiang dung 1én trén, mot vat ném thing ding xudng duéi. Chung cham dat
cach nhau khoang thoi gian 1a At = 2s. Xac dinh gia tri cta vo. Liy g = 10m/s%

Loi gidi:

Déi v6i vat ném thang dtng 1én trén, khi roi xudng vi tri ban dau nd s& ¢ van tdc ¢b d6.16n bang
khi bat ddu ném nhung chiéu hudng xubng dudi. Nhu vay thoi gian At =2 s s& gom 1's.cd 1én dén
d6 cao cuc dai (tai d6 van tdc triét tiéu vi = 0) va 1 s roi tu do xudng vi triban dau.

At At
Vay : vt:O:vo-g7,suyra Vozg? =10 m/s.

Bai 8: Hai vat chuyén dong nguoc chiéu nhau véi ciing van toc dau'l0m/s. Vat thir nhat chuyén
dong nhanh dan déu véi gia tdc 2m/s?, vat thir hai chuyén dong ¢cham dan déu véi gia toc 1m/s?.
So voi vat thir nhat, vat thir hai chuyén dong nhu thé nae? véi-van toc dau va gia toc bang bao
nhiéu?

Loi gidi

+ Chon chiéu chuyén dong cua vat thu nhét 1a chiéu duong.

+ Phuong trinh van toc cia vat 1: v, =V, #at =10+2t(m/s)

+ Phuong trinh van toc cla vat 2: v, =V, +a,t =—-10+t(m/s)

+Van toc ciia vat 2 so véi vat 11 v, =v, —v, =(10+2t)—(-10+t) =20+t (m/s)

Vay: so véi vat 1 thi vat 2 chuyén dong véi van tdc ban dau 2vo va gia tbc a = 1m/s?

Bai 9: Trén mat san nimngang c6 mot vat khdi luong m dang nam yén. Néu kéo vt theo phuong
ngang boi mot lyc 13 2N-thi'vat chuyén dong nhanh dan déu, sau 4s vat dat van tdc co gid tri
0,2m/s. Con néu kéo vat boimaot luc ndm ngang 2,5N thi vat chuyén dong nhanh dan déu, sau 4 s
ké tir khi kéo, vantoc cua vat dat gia tri 0,4m/s. Xem rang, lyc can vao vét theo phuong ngang 1a

nhu nhau trong cd hai truong hop. Tinh khdi luong cua vat va do 16n cua luc can.

Loi giai
L, , . \ Vi 2 Fl - Fc 2— Fc
Khi kéo boi F =2 N thi: 8 =—= 0,05 m/s* = =
t m m
o ) . v, ) F1 — Fc 2,5— FC
Khi kéo boi F=2,5 N thi: &, =—== 0,1 m/s* = =
t m m

Giai hé 2 phuong trinh ta thu dwgc m =10 kg va Fe = 1,5 N.

Bai 10: Cho vt ban dau truot tir A chan mit phiang nghiéng dén dinh B dimg lai rdi lai truot xudng
tr& vé A. Mit phang nghiéng mot goc a = 30° so véi phurong nam ngang va thoi gian di xudng BA
gp d6i thoi gian di 1én AB. Tinh hé sb ma sat p.



Loi giai: Quang dudng di 1én va di xudng cua vét 1a nhu nhau.

Gia tbc khi truot 1én cham dan déu c6 do 16n 1a: a1 = (sina + pcosa)g.

Gia toc khi truot xudng nhanh dan déu c6 do 16n 1a: a2 = (Sina - pcosa)g.
2 2

Vo _ at g — at

2a, 2

Ta c6 phuong trinh: (sino + pcosa)g = 4(Sina - ucosa)g.

2
2 Theo gia thiét t2 = 2t; nén a1 = 4ay.

Quang duong di: S=

Vay p = 0,6tano.

Bai 11: Vat khdi lugng m dat trén mot gia 4o nam ngang. Vat dugc ndi véi tran qua mot 10-x0 ¢
d6 ctng k (hinh v&). Ban dau gia d& dimg yén va 1o xo khong bi bién dang. Héi néu

cho gi4 da chuyén dong nhanh dan déu xubng dudi véi gia tc 13 a < g thi sau bao kzg/
lau vat s€ roi khoi gia do? %n
Goiy: \La

Gia toc cua vat béng gia tdc cua gia do. Vat chiu tac dung cua 3 luc: trong luc P,

luc dan hoi F va phan lyc phéap tuyén N.

P-N-F=ma

Khi vat roi gia d& thi phan luc N = 0 con F = kx véi x 1a d"gidm cua 10 X0, nd lién hé vai thoi

gian can tim theo cong thirc quang dudng di: x = at?/2.

2 —
Vay: mg—kizma.Suyra: t= ’M
2 ka

Bai 12: Mot vat khéi luong 10kg dugc dat trén mat san nam ngang c6 hé s ma sat u=0,5. Tac
dung vao vat moét luc kéo chéch 1én trénwva tao véi phuong ngang goc o = 30°. Tim d6 16n luc
kéo dé vat truot nhanh dan déu trén matsan voi gia tdc a = 3 m/s%

Goiy:

Phan tich F thanh 2 thanh phan: F1'= Fcosa song song véi san va F2 = Fsino vudng goc voi san.

Khi d6 ap lyc cua vat 1én sanla N = mg — F». Vi véy gia toc:

o Fi—Fu _ Fose~i(mg - Fsina)
m m

m(a+x9)
Cosa + uSina

Tiphuong trinh ndy ta d& dang tim dugc F: F = =71,7N.

Bai 13: Mot vat trugt khong van téc dau tir dinh dbc dai 5m va nghiéng mot goc a = 30° so voi
phuong ngang. Tinh thoi gian chuyén dong trén dbc va tdc dd & chan ddc 1a bao nhiéu? Biét hé

£ L 1x 1
sO ma sat 1a u=——-

V3
Loi giai
Phén tich trong luc P thanh hai thanh phan vudéng goc:

P1 = Psina song song v&i mit phang nghiéng.



P, = Pcosa vudng goc v4i mit phang nghiéng.

Ap luc cua vat 1én mat phing nghiéng: N = P,. Gia tdc cua vit:

4o R —Fw _Mgsing —umgcosa
m m

=g(Sina — pucosa) = 2,5 mis.

. 1
Thoi gian truot trén doc suy ra tir phuong trinh: S = E at’ ,facot=2s.

Tbc dd & chan dbc: v = at = 5 m/s.
Bai 14: Hai vat giéng nhau cing khéi lugng m; = m2 = 200 g néi véi nhau boi mot soi ddy va
dit trén mat phang ngang. K&o my véi luc F = 2 N khong d6i theo phuong ngang thi.ca hai vat
truot déu véi van toc 1a 2 m/s.

a) Tim luc cang day.

b) Néu day bi dut thi vat mz chuyén dong thém quing dudng bao nhiéu s& dirng lai.

c) Khi mz dung lai thi m1 cach mo la —~

bao nhiéu? Biét chiéu dai soi day E N,

1a 50 cm va lyc F van lién tyuc tac s BT

dung 1én my. 1 - 1 -
Loi gidi P P

a) Vat ms chiu 5 luc tac dung, vat my chiu 4 ‘
luc tac dung (xem hinh V€). Ta cO N1 = P1 =P, = N». Hai !L_rc ma sat bang nhau Fms1 = Fms2.
Hai lyc cang day bang nhau: T1 = Ta2. Khi cac vat trugt deu thi:

F=T1+ Fms;

T2 = Fms2 ,
Nhu vay ta cd: T1 = T2 = F/2 = 1N Ngoai ra Fms1 = Fms2 = 1 N. Luc ma sat khong doi trudc
va sau khi day dut.

b) Neéu day dut thi theo phwrong ngang ma chi con chiu tac dung cua luc ma sat truot nén no

. N . F 1 .

s¢ chuyén dong/cham dan déu voi gia toc a, = ——m2 -~ —_ 5m/s? va van téc
m, 0,2

ban dau l1aVip = 22m/s. Vay vat m; s& di thém quang duong:

2 2 2

v, =V, 0-2
,=—4—20= =0,4 m.

2a, 2.(-5)
c) Thoi gian dé m, dung lai tim tir diéu kién ve = 0 = vo +azt, suy rat = 0,4 s. Trong
thoi gian nay thi m1 chuyén dong nhanh dan déu theo phuong ngang véi gia toc a; do hop

F-F. 2-1

m, 0,2
o \ 1 . 1 2

trong thoi giant=0,4 s la: 81:V0t+§a1t =2.0,4+§.5.0,4 =12 m.

=5 m/s?. Quang duong m; di

luc cua 2 luc F va Fms1 tac dung: @, =

Vay khoang cach can tim gitra hai vatlad =L +s1 -5, =05+1,2-04=1,3m.



Bai 15: Cho hé vét b tri nhu hinh v&, m1 = 1kg, mz= 4 kg. Tha cho

hé chuyén dong. Hay tim gia toc cia mdi vat; luc cing ddy ndi hai
vat va hop luc ma day ndi tac dung 1én chiéc rong roc. Bo qua moi
suc can.
Loi gidi

< A, LA m, 2
Gia toc cua cac vat: a=——->=>—Q = 2 m/s*.

m, +m,

Theo dinh luat IT Niu-ton: mig— T =mia, suyra T =8 N.

Hop luc ma 2 day néi vudbng goc tac dung 1én chiéc rong roc: N = T\/E =842 N.
Bai 16: Cho hé co hoc nhu hinh v&: my = 0,5kg; m2 = 2kg. Hé s6 ma

st gitta m1 véi me 12 p1 = 0,4; gitta mp v6i mat phing ngang 1a po =

0,2. Kéo hé truot trén mat phang ngang bdi mot lyc F hudng theo

phuong ngang dat vao my. Coi rang lyc ma sat nghi cuc dai tai cic bé

mat br:ing ma sat truot & do.

a. Cho F = 3 N. Tim gia téc cua c4c vat va lgc ma sét gitra gitta m1 va my, giira mz voi mat

phang ngang.

b. Cho F =10N. Tim gia téc cua hé va luc ma sét gitta m1 va my, biét rang mz khdng bi truot

ddi véi my.
c. Luc F thoa man diéu kién gl dé khi hé Chuyén dong thi my khong bi truot trén mp?
d. Tim gia toc cia mdi vat néu F =17N.
Loi giai
Luc ma sat cyc dai gitra mi va mz la F1 = pumag = 2 N; gilta m; vdi mat phang ngang 1a
F2 = p2(m1 + m2)g =5 N.

a) Khi F=3N<Fy=5N thi ca 2 vat dimg yén. Khi d6 ma st gitta m1 va mz bang 0, con

gitta m2 vgi mat phang 1a 3 N (bang F), d6 13 ma sat nghi.

b) VéiF =10N > F,, hai vat khong truot ddi véi nhau c6 cling gia tbc nhu mot vat:
a=F/(m1+my) =4 m/s%
Khi dé ma sat giira m1 va m |a ma sat nghi va chinh né truyén gia téc a cho ms:
Fi2=mia=054=2N.

¢) Khi m; khong trugt ddi vai ma thi hai vat c6 ciing gia toc
a=F/(m1+my)

Luc ma sat gitta mz va mz la F12 = mia = miF/(m1 + my), d6 1a ma sat nghi va no théa man

diédu kien: F1p < pamig hay miF/(my + m) < pumag, tac 1a
S5N<F<p(my+m2)g=10N.
d) Véi F=17 N> 10 N thi hai vat truot véi gia téc khac nhau a; < az:
Gia toc a; ciia m1 do ma sat truot truyén cho: a1 = Fi/mi = pmig/mi = pug = 4 m/s2.
Gia toc a, cua mz do hop luc F va F, truyén cho:






